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ABSTRACT

The experiment investigated the response of Nicolas White Turkeys reared under indoor and outdoor housing systems. 46-
day-old poults were obtained from a reputable commercial hatchery, and the poults were reared for 4 weeks. The poults were
placed in a 2 x 2 factorial arrangement in a completely randomized design (CRD). The results of the study revealed significant
differences (P < 0.05) between male and female turkeys in terms of pecking and walking behaviour. About housing and its
interaction, the result revealed that there were no significant (P>0.05) differences across all parameters. The result of the
human approach test indicated that all indices evaluated were not influenced by sex and housing at varying levels of time,
except at 60 seconds, where a significant (P<0.05) difference was recorded with female turkeys having the highest indices of
exploration. The higher indices recorded on female turkeys at 60 seconds might be attributed to feminine attitudes in
protecting their younger ones. In addition, the first-to-touch (F.T.) values obtained do not differ significantly between the
sexes. The result of sex and housing on transect walks and novel environments indicated that there were no significant
differences (P>0.05) across all the treatments evaluated. However, escape attempts were significantly (P<0.05) affected by
sex, with females having a higher frequency of escape attempts. This might be attributed to active defence and active
avoidance, and it’s the stimulation of the sympathetic nervous system that prepares the individual for fight, flight/escape

attempts, or fright.
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INTRODUCTION

Nicholas white (Meleagris gallopavo) is adaptable to a wide
range of climatic conditions and can be raised successfully
almost anywhere in the world (Odutayo et al., 2015). The
turkey industry in Nigeria has risen from 1.5 to 2 million tons
of meat locally per annum. This rapid growth in the industry
was made possible by intensification of production and
development of large breeds with standard live weights
ranging from 15 to 17 kg for males and 8 to 10 kg for females
at 15 to 16 weeks of age, some of which was produced from
homesteads (Oyeagu et al., 2022). Its production is carried
out in all parts of the country with little or no religious, social,
or cultural inhibitions associated with its consumption
(Oyeagu et al, 2022). Consumers currently demand
livestock and poultry products originating from animals
raised under optimum welfare conditions (Bartussek, 1999;
Special Eurobarometer, 2016). In addition, an increasing
number of farmers recognized the importance of full
compliance with animal welfare standards, which can play
an important economic role in commercial production.
Increased public concerns about animal welfare have
directed consumers’ attention to meat from poultry reared in
low-input systems, considered by them to be more
sustainable and superior for bird welfare (Erian and Phillips,
2017). In Nigeria, there is no known discriminatory
legislation against the production of turkey and consumption
of its meat, but they are very difficult to find (Olajide et al.,
2015).

Several welfare issues in turkey production were reported to
include poor leg health and mobility problems, feather

pecking and aggression toward flock mates (Dalton et al.,
2013), wounds, infections, and contact dermatitis
(Krautwald-Junghanns et al., 2011; Mitterer-Istyagin et al.,
2011). Leg and wing problems associated with bone
weakness are prevalent in large-sized poultry like turkeys,
which render them lame, leading to the deterioration of their
gait conditions, performance, and welfare (Zhou et al., 2011).
Poor leg health may be associated with both infectious and
non-infectious factors and can cause commercial loss
through increased mortality, culling, and reduced
performance, which significantly affect profits of producers
(Butterworth, 1999; European Food Safety Authority, 2012).
High on-farm mortality can thus be an indicator of poor flock
health, but may also reflect careful selection for culling by
the stockperson (Muri et al., 2023).

Therefore, a modern and sustainable poultry production must
encompass acceptable welfare standards for animals. The
demand for better-tasting meat, improved animal welfare,
and environmentally friendly production has led to the
modification of production systems practiced in Europe and
the United States. One of the sought-after alternative rearing
systems is the free range, which is already widely practiced
in most rural areas in Nigeria. Keeping the litter, pen, and
range areas dry is an important part that pays big dividends
in the health of a growing turkey. In addition, clean stock,
clean premises, and good management are the best lines of
defence (Marsden and Holmes, 2016). Cheaper production
and management strategies and establishing changes in the
production system can improve poultry performance. The
ability for producers to monitor bird welfare can have
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important impacts on their economic revenue (Schrider,
2013). Poultry products derived from free-range or organic
production are very popular sources of food, with consumers
preferring these poultry products because they believe that
the products have a superior sensory quality and meat
security coupled with high standards of animal welfare (Tong
et al., 2014). Consumption of free-range chicken meat has
increased, partly driven by consumer belief that access to an
outdoor range is good for chicken welfare. A gradual
increase in the human population and high cost of production
have led to an increase in the prices of animal proteins (Rabie
et al., 2017). One of the possible solutions to these problems
is searching for cheaper production and management
strategies. Researchers have established that changes in
production systems can improve poultry performance, hence,
the best rearing system that conforms to the code of practice
for the care and handling of poultry species should be
adopted (Rabie et al., 2017).

Materials and Methods

Experimental site

The experiment was conducted at the Poultry Unit of
Professor Lawal Abdu Saulawa Livestock Teaching and
Research Farm, Department of Animal Science, Federal
University, Dutsin-Ma, Katsina State, Nigeria. Dutsin-Ma is
a Local Government Area in Katsina State, North-western
Nigeria. It lies on Latitude 12.27 °’18’N, Longitude
07.29°°29'E, with the onset of rainfall starting from March
and ending by October. The average yearly rainfall is about
553mm, with an annual temperature ranging from 29°C -
45°C (Nimet, 2024).

Experimental Animals, design and management

A total of 46-day-old poults were obtained from a reputable
commercial hatchery company, and the birds were reared for
4 weeks indoors (brooding). Upon arrival, the brooding pen
was prepared with all brooding materials. At the end of the
brooding phase (4 weeks), the poults were placed ina 2 x 2
factorial arrangement in a completely randomized design
(CRD). The factors are two housing systems: deep litter
without outdoor (DL - O) access and deep litter with outdoor
access (DL + O), and two sexes (jakes and hen poults). The
poults were separated according to sex and were allocated
randomly to the two housing systems. The treatments
allocated are as described below:

Treatment 1: Jake's under deep litter housing (JDL)
Treatment 2: Jake's under deep litter housing (JDLO)
Treatment 3: Hen poults under deep litter housing (HpDL)
Treatment 4: Hen poults under deep litter housing (HpDLO)
respectively.

All the birds were given the same feed types ad libitum,
containing 30% CP and 2800 ME kcal/kg at weeks 0 to 8
(starter phase) and 23% CP and 3000 ME kcal/kg at weeks 8
to 16 (grower phase) according to recommendations of
AOAC (2000).

Data Collection

Growth Performance:

The following parameters were measured and recorded to
determine the growth performance characteristics.

Body weight and body weight gain:

The body weight of the turkeys was taken at the beginning
of the study and fortnightly. Initial and final weights and total
body weight gain were determined and recorded.
BWG = Final body weight — Initial body weight
Feed intake:
A measured quantity of feed was allocated every week to
each of the groups of poults and fed daily. Feed was weighed
to determine weekly feed intake and daily feed intake.
Feed given (g) — leftover (g)
Feed conversion ratio:
The feed conversion ratio was determined by calculating the
ratio of feed intake to weight gain.
Feed conversion ratio (g/g) = Feed intake (g)

Body weight gain (g)
Mortality:
Mortality was recorded as it occurred, and percentage
mortality was determined as reported by A Greener World
(2023).
Mortality
turkeys

(%) = Number of  dead
x 100
The initial number of turkeys at the start of
the experiment
Carcass measurements
Three turkeys from each treatment were randomly selected
at 16 weeks of age. The turkeys were fasted for 10 hours,
however, with access to drinking water. Before slaughtering,
live weight (LW) was recorded. The carcasses were then
scalded in hot water for about 2 minutes to facilitate manual
plucking. The following parameters were then measured and
recorded; dressed weight (DW), wing weight (WW), back
weight (BW), breast weight (BRW), thigh weight (TW),
shank weight (SW), neck weight (NW) and head weight
(HW) Internal organs (edible and non-edible) was removed
and weighed.
Welfare Assessment:
Behavioural observations
Behavioural observations of turkeys in each pen were made
at 6, 12, and 16 weeks of age. Focal sampling was used to
measure the frequency of behavioural events. The
observations were carried out by observers who stood in
front of each replicate, with the first five minutes used for the
adaptation of toms and hens to their presence. After the
adaptation period, each observer conducted focal sampling
continuously for 5 minutes on all turkeys per pen. The toms
and hens were chosen at random and marked at least a week
before with a marker for easy identification. Data were
summed to give the frequency of each behaviour performed
per tom and hen per 5-minute period as reported by Ferrante
et al. (2019).
Novel environment test (NET)
Two poults from each replicate were used for this test at 8
and 16 weeks. Poults were individually placed on a square
test arena, which had tiles with a grid of 25 squares. The
walls of the test arenas were high enough to prevent any
escape attempt by the poults. Each poult was placed in the
centre of the test arena for 5 minutes. Direct observations
were used to obtain six real-time behavioural data points.
The six real-time behavioural data were: latency to ambulate;
latency to vocalize; number of vocalizations; number of
squares entered; number of times defecated, and escape
attempt.
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Note: Latencies to ambulate and to vocalize were measured
in seconds.

Human Approach Test:

The human approach (HA) test was carried out at 14 weeks
of age. The observer walks into each replication pen and
stands for 3 minutes. During the test, the number of turkeys
within a line of 0.5m in front of the observer was counted
after every 30 seconds. The latency of the first turkey to
touch the boots of the observer was recorded.

Novel Object Test:

A novel object test (NO) was performed on the same day as
the human approach test (at 14 weeks). Neophobia of the
poults was measured in a widely used assessment in which
an unfamiliar but neutral object was presented to the
assessment of individual poults. The parameter used, as the
NO, was a silver bowl that was circular with a diameter of
8cm. The silver was placed on the floor, and the observer
exited the pen and observed from outside. The turkeys were
observed for 3 minutes during which the latency of the first
turkeys to approach (<25cm) and the latency of the first
approach to touch the object were recorded. In addition, the
observer counted the number of turkeys within a 25cm line
away from the novel object after every 30 seconds.
Transect Walk:

The house that was used in this study was rectangular, 14m
wide, and with a length of 70m long. The house was divided
into 2 longitudinal transects (2m wide paths) covering the
length of the house. The house was divided into 22 pens (2m?
each), with 12 having access doors to free range. During the
transect walk, all the access doors were closed to prevent the
turkey from escaping to the range area until the assessment
was over. Two assessors were trained on the data collection
method and welfare assessment of the selected indicators.
The observations by the assessors were conducted
sequentially and independently on the same day. Data
collection was performed by walking through the predefined
transect path in random order, in both directions, starting
from the entrance wall and alternating the starting point for
each transect. The assessors walked slowly while recording
the number of turkeys showing any of the welfare indicators
according to Marchewka et al. (2015). An assessor walked

along the predetermined paths, counting the incidences of
turkeys representative of predefined welfare indicator
categories: immobile, lameness, head wound, vent, or back
wounds, featherless, dirty, sick, terminally ill, or dead.
Range Use

Daily range use in the morning and afternoon was evaluated
throughout the research period. The assessor entered the
research pen and carefully recorded the number of turkeys
inside and outside the pens with access to the outdoors.
Statistical Analysis

All data generated was analyzed using the General Linear
Model (GLM) procedure of the Statistical Analysis System
(SAS) package version 9.2 software (Statistical Analysis
System, 2007, SAS Institute Inc., Cary, NC, USA), and
statistical significance was set at P<0.05. Statistical
difference was separated using Duncan’s Multiple Range
Test method in the software.

Results and discussions

The result of this study, as revealed in Table 1, indicated that
there were significant (P<0.05) differences between the
sexes of the turkeys in terms of final body weight, weight
gain, and total feed intake. The males have the highest values
compared to the female turkeys. This is in contrast with the
findings of Suleiman (2023), who reported that there was no
significant difference (P > 0.05) between DL and O+P
(Lablab purpureus) in terms of final body weight and body
weight gain of Noiler birds reared under different housing
types (DL: 1.64 & O+P: 1.64). Similarly, there are no
significant differences in terms of total feed intake (TFI)
among all the treatments (Suleiman, 2023). Except for feed
conversion ratio and mortality rate (FCR=2.17 — 2.56% &
Mort= 10.00 — 3.33%), which indicated an insignificant
statistical difference between the two sexes. For the housing,
initial body weight and total feed intake show significant (P >
0.05) differences between the treatments. This means that
final body weight, weight gained, feed conversion ratio, and
mortality are statistically the same. Animals will have a
higher energy demand living outside because they are
expending more energy walking around and using more
energy to stay warm/cool.

Table 1: Assessment of Performance of broiler turkey raised on indoor and outdoor housing systems

Parameters IBW FBW WG TFI FCR MORT
Sex

Male 4.242 11.522 7.28° 15.602 2.17 10.00
Female 3.66° 9.54° 5.88° 14.78° 2.56 3.33
SEM 0.17 0.34 0.36 0.24 0.17 4.08
Housing

Indoor 4.04 10.62 6.58 15.10 2.31 6.67
Outdoor 3.86 10.43 6.58 15.28 242 6.67
SEM 0.17 0.33 0.36 0.24 0.17 4.08
Interaction

Sex * Housing NS NS NS NS NS NS
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b means within rows bearing different superscripts differ significantly at p > 0.05; SEM: Standard error of means, IBW:
initial body weight, FBW: final body weight, WG: weight gain, TFI: total feed intake, FCR: feed conversion ratio, and

MORT: mortality.

Effect of sex and housing on behavioural parameters of
Nicholas white turkeys

The effect of sex on behavioural indices of Nicholas white
turkeys, as shown in Table 2, indicated that there were
significant differences (P < 0.05) between male and female

turkeys in terms of pecking and walking behaviour of turkeys.

The result of this study further indicated that male turkeys
have a higher prevalence of pecking and walking behaviour
than female turkeys. Buchholz (1997) tries to justify how
pecking was learned in the wild, he explained that head
pecking is learned by young birds as a fighting technique
used by mature birds to determine the “pecking order”.
Furthermore, pecking under commercial production
conditions is typically caused by aggression owing to stress
or social disturbance Moinard et al., 2001). Marchewka et al.
(2019) found a positive association between high stocking
density and pecking.

The result of this study conformed with the findings of
Dalton et al. (2013), who stated that head pecking was found
to be more frequent in sexually mature toms than in hens.
Compared with laying hens, relatively few studies have
focused on injurious pecking in domestic turkeys (Dalton et
al., 2013). In addition, Dalton et al. (2018) also clarify that
only two studies attempted to describe the behavioural
characterization of pecking, indicating that turkeys engaged
in pecking were more active with shorter lying durations and
less frequent standing than turkeys performing severe feather
pecking or gentle feather pecking. Marchewka et al. (2020)
further found that no studies were found relating pecking to
physical characteristics of turkeys, such as their size.
Injurious pecking (head wounds) is considered an important
economic issue as denuded birds experience increased heat
loss and require additional feed intake to maintain
thermoregulation (Appleby ef al., 2004).

The findings of Jibia (2021) conformed with the findings of
the present study, where she discovered an insignificant
increase in the standing behaviour of birds. Similarly, the
result obtained in this study about walking behaviour is in
agreement with her findings, where she recorded a
significant increase in walking behaviour in birds. The
findings of Jibia (2021) contradict the outcome of this study,
who reported that eating and drinking behaviour were
significantly higher across all the treatments. Research on the
assessments of different housing systems on turkeys’

behaviour and their interactions from a welfare point of view
is still scarce (Marchewka et al., 2013b). According to
Marchewka et al. (2013b), who reported that turkeys may
show large behavioural adaptation as a response to
inadequate environmental conditions. In contrast to the
present study, Ferrante et al. (2019) established in their
findings that, males’ turkeys usually achieved 20kg average
body weight at 140 Days of age, whereas females will reach
9kg average at 100 days of age. It’s obvious that adult male
turkeys have a larger body weight than females; this could
lead to a higher prevalence of degenerative hip disorders,
which will result in a state of chronic pain and low movement.
Furthermore, they concurrently maintained those male
turkeys spent less time standing or walking, showing longer
lying periods which could lead to a higher presence of breast
buttons and blisters.

The effect of housing on turkeys’ behaviour as presented in
Table 2 revealed that there were no significant (P>0.05)
differences across all parameters. The result of this study
conforms with the findings of Suleiman et al. (2024), who
found that there is a significant difference (P<0.05) between
deep litter and outdoor pasture in terms of comb pecking.
Similarly, Jibia (2021) findings revealed that there were no
significant differences in panting. In addition, pecking
behaviour in her findings shows significant differences
where the majority of pecking incidences were observed in
birds with outdoor access (Jibia, 2021). In addition, Zhao et
al. (2014) recorded that no significant difference was found
in feeding and drinking between the two systems.

However, the sitting and preening behaviours observed in
this study were not in conformity with the findings of Jibia
(2021), who recorded a significant increase in both sitting
and preening behaviour of both indoor and outdoor systems.
Similarly, this result is not in agreement with Baracho et al.
(2012), who reported a negative relation between the use of
outdoor and walking difficulties and the relations between
toe damage and asymmetry with walking difficulties,
reduced mobility, and reduced possibility to access resources.
Previous studies suggested that providing chickens with a
more complex environment, such as outdoor, pasture, and
other enrichment in the environment, is likely to improve
bird welfare, both by improving feed intake, leg health, and
by providing a stimulating environment to promote natural
behaviours (Newberry, 1995).

Table 2: Effect of different housing and sex on behavioural indices of Nicholas white turkeys (number)

Parameters
Behaviour Eating  Drinking  Panting  Preening Resting  Pecking  Sitting  Walking Standing
Sex
Male 4.88 5.87 11.70 7.77 12.12 12.89* 9.02 19.18* 17.14
Female 8.66 7.24 11.87 7.20 16.39 4330 15.56 12.36° 15.83
SEM 2.70 1.90 1.68 1.25 2.71 1.41 331 1.05 2.33
Housing
Indoor 4.95 7.78 12.27 5.81 17.69 7.71 12.24 15.40 16.16
Outdoor 8.60 533 11.30 9.20 10.83 9.51 12.33 16.14 16.81
SEM 2.70 1.88 1.70 1.25 2.71 1.41 3.31 1.05 2.33
Interaction
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Sex * Housing

NS NS NS NS

NS

NS NS NS NS

*bmeans that the rows bearing different superscripts differ significantly at p > 0.05; SEM: Standard error of means.

Effect of sex and housing on the human approach test
of Nicholas white turkeys

The evaluation of the human approach test as a welfare
indicator, as presented in Table 3, indicates that all indices
evaluated were not influenced by sex at varying levels of
time except at 60 sec. Where significant (P<0.05)
difference was recorded in female turkeys having the
highest indices of exploration. The higher indices
recorded on female turkeys at 60 sec might be attributed
to feminine attitudes in protecting their younger ones. In
addition, the first to touch (F.T.) values obtained do not
differ significantly between the sexes. The values of FT
signified that females are more neophobic than male
turkeys. Usually, female birds use darker environments
while laying eggs and are always frightened by hawks and
other predators that seek to kill their younger ones. Kulke
et al. (2021) report contradicting the result obtained in this
study, Kulke ef al. (2021) recorded a significant influence

in sexes of turkeys. Authors further stated that compared
to male turkeys. The female showed shorter latency time
until the first touch. This assertion is not in conformity
with the findings of the present study.

The human approach test performed was used to assess
the latency of animals to approach a motionless human
observer. Moreover, the result of this study with regard to
housing systems and their interactions does not
significantly (P>0.05) influence fearfulness of the turkeys
to approach the observer. The result of this study did not
agree with the result of Suleiman et al. (2024), where they
reported a significant difference between outdoor and
deep litter housing systems in broiler chickens. In addition,
Jibia (2021) recorded a significant difference in the test at
60, 120, and 180 seconds. However, during complex fear-
related responses, it is unlikely that a specific behaviour is
solely caused by one emotion, i.e., fear (Forkman et al.,
2007).

Table 3: Effect of different housing and sex on human approach test of Nicholas white turkeys (number

Parameters
Treatments 30Sec 60Sec 90Sec 120Sec 150Sec 180Sec 210Sec F.T
Sex
Male 1.33 1.50° 1.33 1.33 1.50 1.33 2.00 100.00
Female 1.67 2.332 2.17 2.17 2.50 2.50 2.67 81.67
SEM 0.46 0.24 0.33 0.54 0.51 0.75 0.77 7.73
Housing
Indoor 1.83 2.00 2.33 2.33 2.50 2.50 3.00 100.00
Outdoor 1.17 1.83 1.17 1.17 1.50 1.33 1.67 81.67
SEM 0.46 0.24 0.33 0.54 0.51 0.75 0.77 7.73
Interaction
Sex * Housing NS NS NS NS NS NS NS NS

b means that within rows bearing different superscripts differ significantly at p > 0.05; SEM: Standard error of means, Sec:

Second, F. T: first touch

Effect of sex and housing on the novel object test of
Nicholas white turkeys

The use of novel objects to evaluate fear in turkey
husbandry and to investigate the reaction of male and
female turkeys to novel objects was assessed. Table 4
indicates that there were no significant (P>0.05)
differences across all the parameters used for this study,
except the novel object test at 150 sec. Where a significant
(P<0.05) difference was recorded with male turkeys
having a higher percentage than female turkeys. Male
turkeys’ behaviour on NO showed less neophobia than
female turkeys. The reason for females to be more
neophobic might be attributed to their ability to protect
their younger ones against predators.

The result of Lendvai et al. (2010) conforms with the
findings of the present study; they recorded non-
significant differences between male and female turkeys
in terms of neophobia, except at 150 sec, where the male
turkeys varied significantly from the female turkeys.
Kulke et al.'s (2021) discovery is in agreement with this
finding, where they recorded a significant difference in
males showing longer latencies to approach the object in
week 5 as compared to all other time points.

The findings of Kulke ef al. (2021) contradict the result of
this study, where they recorded that none of the parameters
were affected by the novel object present. Sex effects were
found to be significant for all parameters measured (all F >
107.2; all p < 0.001), with females showing shorter
latency times until the first peck and the first approach, a
higher pecking frequency, and more animals approaching
the object.

The effect of housing on a novel object on turkeys was
investigated and presented in Table 4. The result of the
study revealed that there were no significant (P>0.05)
differences across all the treatments investigated. This
implies that housing systems employed in this study do
not significantly influence the neophobia of turkeys about
the novelty test conducted during the research. Based on
the above findings, it can be recommended that local
farmers can rear turkeys in either semi-intensive,
extensive, or intensive systems of management without
fear of novelty that might tend to inflict neophobia on the
turkeys reared. The result of this study is in agreement
with the findings of Suleiman et al. (2024), who recorded
insignificant differences between indoor and outdoor
housing types in Noiler birds. On the contrary, Bari ef al.
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(2021) found that pullets reared in more complex aviary
environments approached novel objects more as young
adults compared with cage-reared hens.

Table 4: Effect of different housing and sex on the novel object test of Nicholas white turkeys (number)

Parameters
Treatments 30Sec 60Sec  90Sec 120Sec 150Sec 180Sec 210Sec F.T
Sex
Male 3.83 2.50 2.67 2.33 2.832 1.83 1.83 130.00
Female 2.83 2.00 3.17 1.67 1.50° 1.50 1.00 120.00
SEM 0.50 0.52 0.33 0.60 041 0.51 0.58 15.09
Housing
Indoor 3.67 2.83 2.83 2.33 2.83 2.33 2.00 143.33
Outdoor 3.00 1.67 3.00 1.67 1.50 1.00 0.83 106.67
SEM 0.50 0.53 0.33 0.60 041 0.51 0.58 15.09
Interaction
Sex * Housing NS NS NS NS NS NS NS NS

*b means that within rows bearing different superscripts differ significantly at p > 0.05; SEM: Standard error of means, Sec:

Second, F. T: first touch.

Effect of sex and housing on the transect walk of
Nicholas white turkeys

The effect of sex on the transect walk of turkeys was
assessed and presented in Table 5. The result indicated that
there were no significant differences (P>0.05) across all the
treatments evaluated. The result of the study conformed
with the findings of Marchekwa et al. (2015), who reported
that interaction between the observer and the animal did
not affect the incidences of the welfare indicators, except
immobility, as evaluated using a transect walk. However,
they recorded a contradicting result about immobility
scores, where they observed significant differences across
the treatments for the incidence of immobile turkeys in a
very small numerical terms Marchekwa ef al., 2015). Male
turkeys, as expected, were more affected by immobility,
lameness, head and tail wounds, and dirtiness than female
turkeys. These could be considered one of the critical
indicators for assessing the welfare status of the turkeys.
The recorded gender differences might be attributed to the
differences in weight of male and female turkeys as
reported by Ferrante et al. (2019).

In practice, the farm animal welfare council supported the
idea of the transect walk in turkeys as one of the most
reliable, practicable, efficient, and easy to apply method for
an on-farm assessment of turkey welfare. Despite the
importance of this new approach regarding its reasonable
costs, its also less time-consuming and minimally invasive
for the turkey’s production. In addition, a major advantage
is that the method does not involve bird manipulation,
which would be a major challenge in turkey rearing as
investigated by Marchewka et al. (2015). Under the
conditions of this study, the results indicate that the transect
walk was highly sensitive to detect differences in the

prevalence of welfare indicators among male and female
turkeys.

Lameness and other welfare indicators have obvious
implications for the welfare of turkeys (Kamyab, 2001) but
also have a negative impact on the economic revenue for
the farmer. Relationship between the prevalence of
lameness, immobility, and carcass quality was reported by
Marchewka et al. (2015). Marchewka et al. (2015) found a
very high correlation between the prevalence of leg
disorder and the prevalence of condemnations and other
carcass quality indicators.

The effect of housing systems on the transect walk has been
investigated and recorded in Table 7. The result obtained
on housing systems of turkeys and their interactions shows
that there were no significant (P>0.05) differences among
all the treatments. This implies that housing systems do not
affect or influence turkeys’ welfare. The report of
Marchewka et al. (2024) is in agreement with this finding,
where they reported that there were no significant
differences across all the treatments assessed using a
transect walk to evaluate the neophobia of birds. However,
the result of Marchewka et al. (2020) contradicts the
finding of the present study, they documented that more
terminally ill turkeys were found outdoors than indoors. In
addition, Animal Welfare Indicators indicated that there
was a significant difference across houses for all the
evaluated indicators. These results may be due to the
difficulties in assessing these parameters equally while
walking by the observer (AWIN, 2014). These preliminary
findings suggest that this new approach has potential as a
tool for on-farm welfare evaluation, which may be
worthwhile to further develop (Marchewka et al., 2020).
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Table 5 Effect of different housing and sex on the transect walk of Nicholas white turkeys (number)

Parameters
Treatments Dirtiness H. W. Immobile Lameness Sick T.1ll  Dead Aggression
Sex
Male 2.67 1.67 0.00 0.00 0.00 0.00 0.17 0.83
Female 1.33 1.83 0.17 0.17 0.17 0.17 0.17 0.33
SEM 0.79 0.17 0.12 0.12 0.12 0.12 0.17 0.33
Housing
Indoor 1.67 2.00 0.17 0.17 0.17 0.17 0.17 0.83
Outdoor 2.33 1.50 0.00 0.00 0.00 0.00 0.17 0.33
SEM 0.79 0.17 0.12 0.12 0.12 0.12 0.17 0.33
Interaction
Sex * Housing NS NS NS NS NS NS NS NS

*bmeans that within rows bearing different superscripts differ significantly at p > 0.05; SEM: Standard error of means, Sec:

Second, H. W: head wound, T. Ill: terminally ill.

Effect of sex and housing on the novel environment test
of Nicholas white turkeys

The effect of sex on the novel environment on Nicholas
white turkeys was assessed and presented in Table 6. The
results show that latency to ambulate, latency to vocalize,
number of vocalizations, number of steps/tiles, and number
of defecations were not (P>0.05) affected by sex on both
the male and female turkeys. However, escape attempts
were significantly (P<0.05) affected by sex, with females
having a higher frequency of escape attempts. This might
be attributed to active defence, active avoidance, and it’s
the stimulation of the sympathetic nervous system that
prepares the individual for fight, flight/escape attempt, or
fright. In agreement with the present study, Fayeye et al.
(2017) reported that the higher percentage of response
among poults to escape attempt tests suggests a higher
level of fearfulness and physiological activity in the turkey.
According to Fayaye et al. (2017), more fearful animals
have increased physiological responses to stressors
compared to less fearful animals. Contrary to the result of
the present study, Forkman et al. (2007) confirmed that
birds that are inactive and silent experience greater fear
than birds that move around the arena and vocalize. The
novel environment test for poultry is intended to evaluate
fear of novelty, activity coping ability and subjects’ animals
to social isolation (because animals are removed from their
flock and tested individually) and is also used to assess
social reinstatement motivation and welfare (Forkman et

al., 2007; Erasmus and Swanson, 2014). Therefore, Fayeye
et al. (2017), De Haas et al. (2013) reported that fear is not
only a negative affective state, but it is also associated with
adverse effects on animal productivity and welfare,
including increased injury, reduced production, and
depressed growth.

The effect of housing in a novel environment on Nicholas
white turkeys was assessed and presented in Table 6. The
results show that there were no significant (P>0.05)
differences across all the treatments. The results of Rasha
et al. (2024) on turkey poults' performance, behavior, and
welfare were under the present study. The authors reported
that a significant difference was absent among floor and
battery-reared turkeys in the percent of all behaviors
performed and in the number of turkeys in the standing,
ambulation, defecation, and escape behaviors. Also, the
number of squares crossed didn’t differ significantly
between the two houses. However, there was a significant
difference in order between the two housing systems in
ambulation latency, vocalization number, and latency in the
maze. The turkey poults reared in cages exhibited
increased latency to ambulate and vocalize significantly
than floor-reared poults. Moreover, the number of squares
explored did not significantly decrease in caged poults,
indicating fear in caged poults as reported by Rasha et al.
(2024) from the findings of Jones (1989), and Durosaro et
al. (2021).

Table 6: Effect of sex and housing on novel environment test of Nicholas white turkeys (number)

Parameters Latency to  Latency No. of No. of No. of Escape Lameness
amb. to voc. voc. Steps/Tiles defecation attempt

Sex

Male 16.00 94.67 16.83 5.17 0.33 0.17° 0.00

Female 29.50 176.00 64.00 1.67 1.17 2.00? 0.00

SEM 11.50 61.72 27.00 1.50 0.29 0.46 0.00

Housing

Indoor 26.33 139.17 58.00 5.00 0.67 0.46 0.00

Outdoor 19.17 131.50 22.83 1.83 0.83 1.33 0.00

SEM 11.50 61.72 27.00 1.46 0.29 0.83 0.00

Interaction

Sex * Housing NS NS NS NS NS NS NS
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*bmeans that within rows bearing different superscripts differ significantly at p > 0.05; Latency to amb: latency to ambulate,
Latency to voc: latency to vocalize, No. Of voc: number of vocalizations, No. Of Steps/Tiles: number of tiles/steps, No. Of
defecation: number of defecations and SEM: standard error of mean.

Effect of range use on sex and time of Nicholas white
turkeys

The effect of range use on the sex of Nicholas white turkeys
was assessed and presented in Table 7. The results show
that there were no significant differences (P>0.05) across
all the treatments. This finding conforms with the finding
of Hughes and Dun (1983) who maintained that no
significant difference was found on the access to range by
male and female birds and this was attributed to the fact
that the ancestor of domesticated poultry, the red jungle
fowl, was an inhabitant of the forest and lived in an
environment that provided extensive shade and structure.

The effect of time on the range use of Nicholas white
turkeys was assessed and were presented in Table 7. The
results show that there were no significant differences
(P>0.05) across all the treatments. Although, range areca
was not used optimally by all birds, Suleiman (2023). But
the present study indicates non-significant differences
among the treatments. Accessing poultry range utilization
is very essential, and recent research on free-range
chickens shows that individual behavioural differences
may link to range use Rohlf et al., 2019).

Table 7: Effect of range use on sex and time of Nicholas white turkeys

Variables Range used
Sex

Male 33.82
Female 30.10
SEM 3.90
Time

Morning 26.91
Afternoon 37.01
SEM 3.90
Interactions

Sex * housing NS

b means that the rows bearing different superscripts differ significantly at p > 0.05; SEM: standard error of mean.

CONCLUSIONS AND RECOMMENDATIONS

It could be concluded that sex influenced growth
performance. However, both sexes had similar FCR. The
housing systems used in this study have no detrimental
effect on the growth performance of turkeys reared under
different housing systems. It could also be concluded that
behavioural data obtained on sex revealed that there were
significant differences between male and female turkeys
in terms of pecking, walking difficulties, and
aggressiveness. However, there were no significant
differences in terms of human approach, novel object,
transect walk, and novel environment tests. The effect of
range use record revealed that sex and time on range use
in this study had no significant differences across all the
treatments evaluated. It could therefore be recommended
that farmers be encouraged to adopt indoor and outdoor
housing systems for their turkeys for the overall welfare
and health status of their turkeys. Further research could
be recommended to include environmental enrichment
and stocking density in Nicholas White Turkeys to further
investigate welfare parameters of turkeys, since there is
scarce research on welfare indicators of Turkeys.
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