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In the current study, several behaviors of Japanese quail kept in battery
cages, including eating, drinking, activating, sitting, laying, standing,
pecking at feathers, and flapping of wings, were observed twice a day on
different days of the week. The activities occurred during the day, from 9
am to 12 pm, and in the evening, from 5 pm to 8 pm. The behavioral
inspections for 180 quails were tossed when the quails were 16-week-old
and continued for 2 months. Birds were divided into 15 experimental units
having 4 birds (3 females and 1 male). In this study, the time-sampling
method was used to record the behavioral features that were noticed once
every five minutes during the course of a four-hour observation.
Temperature and humidity were observed respectively. The weight of the
birds was checked before and after the experiment. The Japanese quails
displayed feeding, drinking, activation and wing flapping behaviors most in
the study. Sitting / lying, standing and pecking behaviors befell at rather low
levels. Hematological parameters (hemoglobin, WBC, RBC, HCT, MCV,
MCH, MCHC, platelets, neutrophils, lymphocytes, heterophils, H/L) were
evaluated at the time of slaughtering. Regarding behavioral traits, the
maximum feeding was found in body weight line. Drinking, wing flapping
and activation were found highly significant in egg number line. Standing
was non-significant in egg number line. Pecking and sitting was non-
significant in body-weight line with (P>0.05). However, in hematological
parameters hemoglobin, WBC, HCT / PCV were statistically least
significant with (P<0.05). Total RBC, MCH and MCHC were statistically
significant, whereas MCV, platelets, neutrophil, lymphocyte, heterophils,
H/L were of no significance with (P>0.05). Diurnal behaviors did not show
any differences. According to the results, birds were comfortable with the
intensive system.
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INTRODUCTION

Avian species are considered one of the most
important for fulfilling the dietary needs of every
growing human population around the globe.

Chicken, duck and Japanese quails are slaughtered in
huge numbers on daily basis (Hussain et al., 2019).
Pakistan is a nutrient deficient country where
according to an estimate of World Health
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Organization, 45% of the children are facing stunted
growth and mental retardation due to food security
issues (Hamad et al., 2016). Japanese quail is a bird
that can play a central role to mitigate these issues
because it has very short generation interval and can
produce enough quantity of meat and eggs in a very
short period of time (Ghayas et al., 2017; Hussain et
al., 2019). To fulfill the dietary needs of country’
population, efforts were made in the past to enhance
its meat and egg production (Ahmad et al., 2018).

Quail have some highly desirable traits as they are
fairly smaller in size, short life cycle, and also, they
have the competence to produce five to seven eggs
per week (Ahmad et al., 2018). Japanese quail
(Coturnix  japonica) belong to the family
Phasianidae, and subfamily Perdicinae. These quail
are considered as they are originated as sub-species
of common quail (Coturnix coturnix), which can be
scavenged in all over Asia, over Africa and Europe
and these are copious (Chang et al., 2005). Japanese
quail reach at sexual maturity in 45 days (Wilson et
al., 1971).

Genetic selection for enhanced body weight has been
earlier applied in the past and considerable
improvement in body size was recorded. In
particular, larger quails are capable to produce larger
eggs (Nora et al., 2024; N’Zue et al.,, 2025).
However, these two traits (body weight and egg
production) are negatively correlated to each other
(Vieira et al., 2016). Additionally, selection for these
traits has compromised several other related traits
such as welfare and behavior. There is a great
concern from the consumers that the food animals
should be in stress free environment during rearing
at farms. However, it is still unknown that how much
impact the genetic selection for body weight has put
on the welfare and behavior of the Japanese quail. It
is need of hour to find out the impact of genetic
selection for body weight and selection for egg
production on welfare and behavior of Japanese
quail.

MATERIALS AND METHODS

Site of experiment: Current survey was directed at
Avian Research and Training (ART) Center,
Department of Poultry Production, University of
Veterinary and Animal Sciences (UVAS), Lahore
with the main objective to assess the differences in
the behavior of three breeds of Japanese quail. Total
16-week-old male and female commercially raised
Japanese quail was used in this experiment.
Experimental birds: In this contemporary trial, the
guails were attained from a running project funded
by HEC (Project No. HEC-NRPU 8352) lined up to
develop four genetic lines.

Inclusion area: Three varieties of Japanese quail
(body weight line, egg base line and random birds’
line) were included in this study.

Exclusion area: Quails with any disability,
mortality and more or less than 16 days old were
excluded.

Bird’s husbandry: The trial quail birds were housed
in an octagonal quail breeding shed that measured
9.14 x 3.96 x 3.65 meters in length, breadth, and
height, respectively. Throughout the house was a
French-made battery cage system with five-tiered
laying cages and sloping wire to facilitate egg
harvesting. A conveyer belt system was installed to
remove the waste material. Clean, automatic nipples
were placed in front of the pens to provide fresh
water, and detachable feeders were used to deliver
food.

Experimental plan: In this experiment 180 birds
(60 from each line) of 16-week-old Japanese quail
were divided into 15 experimental units and each of
them contains four birds.

Bird’s management and housing: These birds were
divided into three groups. Among these groups, one
group was observed on the basis of body weight line
in which the birds with higher weight were selected,
second group was observed on the basis of egg base
line in which the birds were selected on the basis of
higher egg production and third group was the
mixture of both qualities, it was of random birds.
First of all, birds were reared in the battery cages.
During first week of the experiment the birds were
provided with adaptation period so they can easily
adjust in a given environment because when they get
accustomed to the new environment the accurate
readings come out. During this initial week no data
was collected. The data was collected through
observations, picture clicking and by video recording
after a week. Each replicate from three breeds was
weighted in the beginning of experiment. The birds
were provided with standard recommended food
(20% protein and 2600 Kcal’kg metabolizable

energy) and water on daily basis. Behavioral
parameters feeding, drinking, wing flapping,
activation,  feather  pecking, standing and

sitting/laying were observed in alternate days.
Temperature and  humidity also  observed
respectively. Data was collected twice a day, in the
morning from 9 am to 12 pm and in the evening
from 5 pm to 8 pm respectively. Experiment was
designed for two to three months.

Blood hematology: At last step of the experiment
birds were reweighted and then their blood sample
was taken to check their stress level. Their stress
level was checked by hematological parameters by
CBC (complete blood count). Quails were randomly
selected for hematological valuation from each
replicate and from the bird’s jugular vein; about 3 ml
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blood were taken and collected into vacutainers
(BIO-VAC) (with anticoagulant for hematology).
During blood collection of birds, the needles and
syringes were changed to prevent contamination.
Later, hematological inspections were carried out at
Quality Lab, Specialized Laboratory Services, Jail
Road, Lahore. Hematological valuation, Complete
Blood Count (Hemoglobin, WBCs, total RBCs,
HCT, MCV, MCH, MCHC and Platelets) and
Differential leucocyte  count  (Neutrophils,
Lymphocytes, Heterophils and H / L) was
accomplished on SYSME KX-21 Hematology
analyzer (Model XP100; Sysmex Suisse AG,
Yverdon-les-Bains, Switzerland). L / E ratio is a
good indicator to measure the stress level of birds
reared in cages. To relate behavioral changes with
stress or to negate if birds were in stress, we find
their L / E ratio.

All data from diurnal behaviors were collected and
analyzed through t-test and composed data in
percentage was administered to statistical analysis
via one-way analysis of variance (ANOVA)
technique in Statistical Package for Social Sciences
(SPSS) in SAS 9.1 version and significant means
were associated through Fishers’ Least Significant
Difference test (LSD).

RESULTS

Behavioral traits: Behavioral traits were noted on
weekly basis in the morning (9am-12pm) and
evening (5pm-8pm), during diurnal periods of 3h
each, using the focal animal sampling method.
Temperature and  humidity were  checked
accordingly to see the differences in the diurnal
hours. The diurnal hours did not show any
differences (Table 1). Frequencies of behaviors were
calculated as a percentage of the total observed
behavior for feeding, sitting, activation, standing,
pecking, flapping and drinking.

Table 1: Comparison of diurnal behaviors of three varieties of Japanese

quail

Parameters Morning Evening P- value
Feeding 40.79+1.55 29.95+152 0.908
Drinking 24.34 £ 0.69 25.36 + 0.69 0.998
Wing flapping 2.73+0.26 2.98+0.27 0.778
Activation 12.48 £0.73 18.05+0.74 0.986
Standing 8.49+0.53 6.23 +0.49 0.866
Feather pecking 1.26 +0.08 1.16 + 0.06 0.079
Sitting 9.91+0.52 15.94 £ 0.51 0.757

Expression of data is by mean + standard error of mean. The results for
t-test are shown as p-value. P>0.05 = non-significant.

Feeding: The feeding rate of body weight line was
41.43 + 1.702 %, whereas the feeding rate of egg
number line of Japanese quail was 29.32+1.241 %
and of random bred type Japanese quail 35.94
+0.476 %. The maximum feeding was found in
body weight line quail with(P<0.001) which is
highly significant (Table 2; Fig. 1).

Drinking: The drinking of bodyweight line was
23.21 + 1.008 %, whereas of egg number line was
26.49 £ 0.754 % and of random bred type Japanese
quail 21.24 + 0.592 %. The maximum drinking was
found in egg number line quail with (P<0.001)
which is highly significant (Table 2; Fig. 2).

Wing flapping: The wing flapping rate of body
weight line was 1.71 £+ 0.187 %, whereas wing
flapping rate of egg number line was 3.99 + 0.283 %
and of random bred type Japanese quail 3.09 £ 0.075
%. The maximum wing flapping was found in egg
number line quail with (P<0.001) which is highly
significant (Table 2; Fig. 3).

Activation: The activation of body weight line was
12.27 £ 0.311 %, whereas activation rate of egg
number line was 18.26 £ 0.924 % and of random
bred type Japanese quail 16.48 + 0.281 %. The
maximum activation rate was found in egg number
line with (P<0.001) which is highly significant
(Table 2; Fig. 4).

Standing: The standing rate of body weight line was
7.33 £+ 0.527 %, whereas standing rate of egg
number line was 7.42 + 0.887 % and of random bred
type Japanese quail 6.94 £ 0.221 %. The maximum
standing rate was found in egg number line with
(P>0.05) which is statistically non-significant (Table
2; Fig. 5).

Pecking: The pecking rate of body weight line was
1.23 + 0.077 %, whereas of egg number line 1.188 +
0.118 % and of random bred type Japanese quail
1.09 £ 0.034 %. The maximum pecking rate was
found in body weight line with (P>0.05) which is
statistically non-significant (Table 2; Fig. 6).

Sitting: The sitting rate of body weight line was
12.62 £ 0.782 %, whereas of egg number line 13.24
+ 0.678 % and sitting rate of random bred type
Japanese quail was 11.24 + 0.321 %. The maximum
sitting rate was found in body weight line with
(P>0.05) which is statistically non-significant (Table
2; Fig. 7).
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Fig. 1: Comparison of feeding behavior of three varieties of Japanese
quail. Standard error of mean + mean is used to present the data. The p-
value represents the one-way ANOVA results. P<0.001 = highly
significant (***)
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Fig. 2: Comparison of drinking behavior of three varieties of Japanese
quail. The information is presented as mean + standard error of mean. p-
values are the results of a one-way ANOVA. P<0.001 = highly
significant (***).
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Fig. 3: Comparison of Wing flapping behavior of three varieties of
Japanese quail. The information is presented as mean + standard error of

mean. p-values are the results of a one-way ANOVA. P<0.001 = highly
significant (***).
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Fig. 4: Comparison of Activation behavior of three varieties of Japanese
quail. The information is presented as mean + standard error of mean. p-
values are the results of a one-way ANOVA. P<0.001 = highly
significant (***).
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Fig. 5: Comparison of Standing behavior of three varieties of Japanese
quail. Metrics are shown as mean + standard error of mean. p-value is
the expression for the one-way ANOVA results. P>0.05 = non-
significant.
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Fig. 6: Comparison of Feather Pecking behavior of three varieties of
Japanese quail. Metrics are shown as mean + standard error of mean. p-
value is the expression for the one-way ANOVA results. P> 0.05 = non-
significant.
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Fig. 7: Comparison of Sitting behavior of three varieties of Japanese
quail. Metrics are shown as mean * standard error of mean. p-value is
the expression for the one-way ANOVA results. P>0.05 = non-
significant.

Hematological parameters: Hematological
parameters are often used clinical indications of
health and disease, such as hemoglobin
concentration and the counts of red and white blood
cells (Table 3). The hemoglobin level in body weight
line was 14.45 + 0.556, whereas hemoglobin level in
egg production line was 17.32 + 0.396 and of
random bred type Japanese quail was 16.29 + 0.962.
The maximum level was found in egg production
line with (P<0.05) which is statistically least
significant. The WBC or total leukocyte count in
body weight line was 113.50 £ 5.293 whereas WBC
level in egg production line was 89.98 + 5.679 and
of random bred type Japanese quail was 91.18 + 8.
237. The maximum WBC level was found in body
weight line with (P<0.05) which is statistically least
significant. Total red blood cells count in body
weight line was 1.80 + 0.036, whereas total RBC
level in egg production line was 2.20 + 0.102 and of
random bred type Japanese quail was 2.24 + 0.146.
The maximum RBC level was found in random bred
line with (P<0.01) which is statistically significant.
The HCT/PCV level in body weight line was 31.40 +
1.066, whereas HCT/PCV level in egg production
line was 41.21 + 1.804 and of random bred type
Japanese quail was 40.81 + 3.051. The maximum
level was found in egg production line with (P<0.05)
which is least significant. The MCV level in body
weight line was 183.80 + 1.768, whereas MCV level
in egg production line was 185.60 + 2.468 and of
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random bred type Japanese quail was 179.30 %
2.155. The maximum MCV level was found in egg
production line with (P>0.05) which is statistically
non-significant. The MCH level in body weight line
was 85.30 + 1.292, whereas MCH level in egg
production line was 82.85 + 2.441 and of random
bred type Japanese quail was 73.64 + 3.767. The
maximum level was found in body weight line with
(P<0.01) which is statistically significant. The
MCHC level in body weight line was 45.70 + 0.700,
whereas MCHC level in egg production line was
44.03 + 0.868 and of random bred type Japanese
quail was 41.20 + 1.459. The maximum level was
found in body weight line with (P<0.01) which is
statistically significant. The platelets level in body
weight line was 32.10 + 5.174, whereas platelets
level in egg production line was 41.60 + 4.828 and
of random bred type Japanese quail was 32.10 +
4.843. The maximum level was found in egg
production line with (P>0.05) which is statistically
non-significant. The neutrophils level in body weight
line was 1.60 + 0.305, whereas neutrophils level in

egg production line was 1.30 £ 0.153 and of random
bred type Japanese quail wasl.70 + 0.153. The
maximum level was found in random bred line with
(P>0.05) which is statistically non-significant. The
lymphocytes level in body weight line was 0.97 +
0.004, whereas lymphocytes level in egg production
line was 0.98 = 0.003 and of random bred type
Japanese quail was 0.97 + 0.004. The maximum
level was found in egg production line with (P>0.05)
which is statistically non-significant. The heterophils
level in body weight line was 1.058 + 0.021, whereas
heterophils level in egg production line was 1.059
+0.01888 and of random bred type Japanese quail
was 1.066 £ 0.019. The maximum level was found in
random bred line with (P>0.05) which is statistically
non-significant. The H/L level in body weight line
was 1.08 + 0.022 whereas H/L level in egg
production line was 1.079 £ 0.018 and of random
bred type Japanese quail was 1.09 + 0.023. The
maximum level was found in random bred line with
(P>0.05) which is statistically non-significant.

Table 2. Comparison of behavioral parameters of three varieties of Japanese quail

Parameters Body weight line Egg production line Random bred line P- value
Feeding 41.43 +1.702 29.32 +1.241 35.94 +0.476 0.000***
Drinking 23.21 +1.008 26.49 +0.753 21.24 +0.592 0.000***
Wing flapping 1.71+£0.187 3.99 +0.282 3.09 £ 0.075 0.000%***
Activation 12.27+0.310 18.26 +0.923 16.48 +0.281 0.000%***
Standing 7.33£0.527 7.41+0.887 6.94 + 0.220 0.845
Pecking 1.23+0.077 1.18+0.118 1.09 £0.033 0.491
Sitting 12.61 +0.781 13.23+0.678 11.23 +0.320 0.080

The information is presented as Mean + Standard Error of Mean. P-value is the one-way ANOVA outcome. P>0.05 designates non-significant. Very

significant (***) if P<0.001 is met.

Table 3. Comparison of hematological parameters of three varieties of Japanese quail.

Parameters Body weight line Egg production line Random bred line P- value
Hemoglobin 14.45 + 0.556 17.32 £ 0.396 16.29 + 0.962 0.020*
WBC 113.5+5.293 89.98 +5.679 91.18 £8. 237 0.028*
RBC 1.80 £ 0.036 2.20 £0.102 2.24+£0.146 0.011**
HCT 31.40 £ 1.066 41.21 +1.804 40.81 +3.051 0.004*
MCV 183.8 +1.768 185.60 + 2.468 179.30 + 2.155 0.122
MCH 85.30 + 1.292 82.85 +2.441 73.64 + 3.767 0.012**
MCHC 45.70 £ 0.700 44.03 £ 0.868 41.20 £1.459 0.019**
Platelets 32.10+£5.174 41.60 £ 4.828 32.10 £ 4.843 0.309
Neutrophils 1.60 + 0.305 1.30+0.153 1.70 £0.153 0.407
Lymphocytes 0.97 £ 0.004 0.98 £ 0.003 0.97 £ 0.004 0.247
Heterophils 1.058 +0.021 1.059 +0.018 1.066 +0.019 0.952
H/L 1.08 £ 0.021 1.07 £0.018 1.09 +0.023 0.835

Standard error of mean + mean is used to present the data. The p-value represents the one-way ANOVA results. P>0.05 = non-significant; P<0.05 =

least significant (*) P<0.01 = significant (**).
DISCUSSION

The current study shows that quail's behavioral
repertoire is significantly impacted by genetic
selection for certain production traits (body weight
vs. egg number). The non-significant behaviors and
the lack of substantial diurnal change in temperature

and humidity indicate that genetic lineage, rather
than fleeting environmental fluctuations throughout
the observation periods, is the primary cause of the
observed variances.

The most salient finding is the clear behavioral
divergence between the two genetic lines. The
feeding rate was substantially higher for quail from
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the body weight line (P<0.001). According to (Boon
et al., 1999), this is consistent with the metabolic
regulation principle, which states that feed intake is
directly adjusted to satisfy the significant energy
requirements connected to fast growth and high
metabolic turnover. However, the results of (Schmid
and Wechsler, 1997), who noted that instinctual
behaviors were reduced in surroundings with
restrictive cages, seem to be at odds with this
outcome. At least in terms of food desire, this
disparity implies that the strong genetic drive for
development in the body weight line may outweigh
some environmental constraints.

Quail chosen for their high egg production, on the
other hand, showed noticeably higher levels of active
behaviors, such as drinking, flapping their wings,
and overall stimulation (scratching, wandering). The
elevated metabolic demands of egg production,
which necessitates significant water for yolk
synthesis and general physiological processes, may
be directly responsible for the increased drinking
(P<0.001) (Takei, 1977). This line's conclusion that
drinking took up more time, however, is different
from that of (Whelton et al., 2002), who observed
shorter water consumption times. This suggests that
the physiological necessity or behavioral strategy of
the egg number line may be essentially different.

Of special attention is the significantly increased
frequency of wing activation and flapping in the egg
number line. These actions are commonly
acknowledged as manifestations of natural
inclinations and good welfare (Gordon, 2012;
Hughes and Black, 1977). Our findings corroborate
those of (Moesta et al., 2008), who found that birds
with access to more complex habitats exhibited more
energetic behaviors. This implies that a greater drive
for energetic and inquisitive behaviors may be a
feature of the egg number line's genetic phenotype.
This could be regarded as a better adaption to
captive settings that permit such expression.

There was no significant difference between the
lines in behaviors including standing, pecking, and
sitting (P>0.05), suggesting that they are more
general maintenance activities shared by both
genotypes. While the higher sitting in the heavier
body weight line is a well-documented consequence
of greater mass, as observed in broiler chickens
(Weeks et al., 2000), the high standing rate is
consistent with the activity patterns of poultry in
restricted settings (May et al., 1987).

Hematological parameters are essential biomarkers
for evaluating the health, adaptation, and
physiological state of birds under various genetic
selection pressures. The hematological profiles of
quail lines chosen for body weight, egg production,
and a randomly-bred control line were assessed in
this study. The findings show that some

hematological indices, which represent underlying
physiological  adaptations, are  considerably
influenced by genetic selection for production
gualities.

The results pertaining to the erythrocytic series are
the most noteworthy. Intensive selection for
production  qualities may have  changed
erythropoiesis or RBC turnover, as evidenced by the
significantly increased RBC count (P<0.01) in the
random-bred control line. The body weight line, on
the other hand, revealed significantly higher mean
corpuscular  hemoglobin  (MCH) and mean
corpuscular hemoglobin concentration (MCHC)
(both P<0.01). According to this, these birds may
have fewer erythrocytes, but each one has more
hemoglobin, which could improve their ability to
carry oxygen and satisfy the high metabolic needs of
rapid growth. According to (Unigwe et al., 2016),
this supports rapid muscle development by pointing
to a compensating mechanism.

Hemoglobin (Hb) and packed cell volume (PCV)
were highest in the egg production line, while the
differences were not statistically significant
(P<0.05). This pattern might be an adaptation to
sustain the high oxygen consumption and metabolic
rate required for long-term egg production.
Erythrocyte size remained constant in spite of
selection pressures, as evidenced by the non-
significant mean corpuscular volume (MCV) values
across lines, which are within generally reported
ranges (Coenen, 1994).

The body weight line's noticeably higher white blood
cell (WBC) count (P<0.05) needs to be interpreted
with caution. An activated immune system may be
indicated by elevated WBCs, which may be brought
on by the metabolic stress of rapid growth, as noted

by (Kumar et al, 2013). The high-growth
characteristic may be associated with an
immunological challenge or an elevated
inflammatory state.

Crucially, most of the measures such as the

heterophil-to-lymphocyte (H/L) ratio, platelets,
neutrophils, lymphocytes, and heterophils, did not
significantly alter between lines and stayed within
normal physiological ranges (Sturkie and Griminger,
1976; Clark, 2015). Strong evidence that the birds in
all genetic lines were healthy and did not suffer from
severe stress under the given housing conditions is
supplied by the non-significant H/L ratio, a well-
known measure of chronic stress in poultry.

Conclusion

The present study concluded that diurnal period did
not show any differences. Diurnal hours were non-
significant which means that Japanese quail’s
behavior was same in the morning and evening time.
Birds were comfortable with battery cages they were
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not under any stress. According to hematological
parameters birds were showing normal behaviors
which shows that the birds were in good health and
were not under any pressure.
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