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ABSTRACT

In commercial poultry production, profit could be maximized by reducing cost of feeding through feed restriction,
which could also reduce abdominal fat accumulation without detrimental effects on the birds’ performance.
Unfortunately, there are little or no information on performance characteristics of Cobb broilers that is gradually
gaining popularity for its dual purpose capability in Nigeria. Hence, the present trial monitored tonic immobility,
rectal temperature and carcass characteristics of Cobb broilers placed on different feeding regimes. Results
showed that tonic immobility induction was similar across the treatments with values ranging from 1.13 sec (T3) to
1.50 sec (T2). Similar trend was observed in tonic immobility duration that varied between 159.1 and 266.3 sec.
Statistical variations (P=.05) were observed in rectal temperature at 3 weeks old, with the lowest value (41.14°C) in
control (T1) and highest (41.6°C) in T3. At 6 weeks old, the rectal temperature was similar and ranged from 41.46 —
41.61°Cin T2, T3 and T4, respectively, which were significantly higher (P= .05) than 41.34°C recorded in control. At
the end of the study, body weight was not statistically different (P= .05) across the treatments but, varied between
860.2 g (T4) and 916 g (T3). Dressing percentage was best (64.97%) in T4, followed by 64.59%, 62.69% and
62.2% in T1, T3 and T2, accordingly. While the abnormal fat was as high as 1.23% in control birds, it was between
0.63 and 0.94% in the treated birds. This probably suggested normal physiological status hence, Cobb broilers may
thrive well on feed restriction.
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INTRODUCTION improvement  strategies. According to
Londok and Rompis [2], broilers are

Poultry birds are kept for human specifically selected for fast growth rate in
consumption as a veritable source of animal the poultry industry, to produce strains with
protein. According to Raloff [1], poultry egg  high body weight with a short maintenance
and meat are the second most widely period. However, broiler meat produced by
consumed food of animal origin in the world.  each strain varies considerably even within
Therefore, meat-type poultry species should breeds, due to different genetic traits and
have the capability to grow and mature for prevailing environmental factors. Feeding is
meat production within a short period of 33 a vital aspect of broiler production,
to 60 days. Such meat-type poultry species  accounting for about 70% of the total cost of
are commonly referred to as broilers, production. This in most cases results in
emanating from rigorous breeding  high cost of chicken and chicken products,
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thus making it

households.

unaffordable by many

Accordingly to FAO [3], increasing cost
of poultry production led to high cost of
poultry meat in some regions of the world.
Idahor et al. [4] described this phenomenon
as a threat to the development of poultry
industry, which is an economic giant that is
fast asleep in Nigeria. It was stated that
whenever this sleeping giant wakes up to
assume its giant role in Nigeria, there will be
a better national economy, required for quick
national growth and development. Thus,
suggested feed restriction as a veritable

strategy compared to altering the
photoperiod and use of chemicals to
suppress feed intake. More so, feed

restriction could be employed to eliminate
problems of fat deposition (particularly
accumulated abdominal fat), metabolic
disorder, skeletal diseases and mortality
[5,6]. Feed restriction is a partial feeding
program for animals at a certain age and
period in order to reduce the impact of
excessive feed consumption. Feed restricted
broilers may have high feed efficiency,
reduced body fat, increased final body
weight and reduced feed costs. Feed
restrictions in the short period have the
ability to catch up with body weight growth
after a period of normal feeding [7,8].

Gous and Cherry [9] stated that feeding
strategies in growing broilers should be
aimed at optimizing lean carcass tissue,
feed conversion ratio and body weight gain.
But success of feed restriction was
measured based on complete compensatory
growth and the amount of body fat
accumulated [10]. Compensatory growth
was described as the rapid weight gain
usually after a period of reduced nutrients
intake. Meanwhile, Osbourn and Wilson [11]
earlier demonstrated that compensatory
growth in poultry was a period of retardation
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by early feed restriction. Butzen et al. [12]
speculated that feed restriction program,
should decrease the initial weight gain to be
considered successful but with subsequent
full feeding, the broilers must demonstrate
compensatory growth rate. Therefore, it is
beneficial to underfeed broilers for
sometimes as the weight at market age is
not affected instead, the carcass
composition changes for good. These
physiological modifications could result in
stressful conditions, leading to poor body
conformation, unstable behaviour, diseases,
lesions or sudden death in extreme cases.

According to Amer et al. [13], fear is an
element of stress measured by the duration
of tonic immobility, commonly used as a
criterion for evaluating wellbeing and stress
levels in poultry birds. Nevertheless, Gudev
et al. [14] stated that tonic immobility does
not seem to be a reliable marker of fear
because of its complex nature and
phenomenology.  Earlier, Jones [15]
described tonic immobility as an unlearned
response characterized by a catatonic-like
state of reduced responsiveness, to external
stimulation elicited by physical restraint in
animals. It was stressed that the animal
struggles and attempts to escape but, soon
adopts an immobilized posture that may
persist for few minutes or several hours. It
was stated that tonic immobility is
characterized by temporary suppression,
reduced vocalization, alteration in heart rate,
respiration, internal temperature and
Parkinsonian-like muscle disorder that may
distort carcass accretion. There are several
reports on tonic immobility in a wide variety
of animal species such as blue crabs, quail,
sharks and chickens. In most cases, the
animals subjected to this test were placed
on their back and gently restrained for a
brief period and the longer the animal stays
in this immobile state, the more fearful it is
[16]. Meanwhile, Fogelholm et al. [17] stated
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that the relationship between tonic
immobility and anxiety is potentially less
straight forward hence it does not often
correlate with other basic anxiety measures.
Therefore, this study was targeted at
evaluating tonic immobility, rectal
temperature and carcass quality of Cobb
broilers placed on different feeding regimes.

METHODOLOGY

Brief Climatic Description of the
Study Site

The experiment was conducted at the
Poultry Unit, Teaching and Research Farm,
University of Ibadan, located on latitude 07°
20 N and longitude 03° 50 E. It has a hot
humid equatorial climate which could be

divided into four distinct seasons: early rainy
season (April-June), late rainy season (July
— September), early dry season (October —
December) and late dry season (January —
March). The mean total rainfall in Ibadan is
1420.06 mm, falling in approximately 109
days in a year. Ibadan lies completely within
the tropical forest zone but close to the
boundary between the forest and the
derived savanna. The city ranges in
elevation from 150 m in the valley area to
275 m above sea level on the major north-
south ridge which crosses the central part of
the city. The city covers a total area of 3,080
square km with a population of over 3 million
people, making it the largest city in Nigeria.
The mean maximum temperature is
26.46°C, minimum 21.42°C and relative
humidity is 74.55% [18].

Table 1. Gross composition of the broiler starter diet

Ingredients Quantity (kg)
Maize 55.00
Groundnut cake 33.00
Soybean meal 4.60
Fish meal 0.50
Full fat soya 3.00
Oyster shell 0.50
Di-calcium phosphate 2.50
Di-methionine 0.15
Lysine 0.25
Salt 0.25
Premix 0.25
Total 100.00
Calculated values

Crude protein (%) 23.11
Metabolisable energy (kcal/kg) 3005.31
Crude fibre (%) 3.82
Calcium (%) 1.02
Ether extract (%) 3.86
Available phosphorus (%) 0.55

Determined proximate composition: Crude protein (24.2%); crude fibre (6%); dry matter (98.5%); ash
(5.6%), ether extract (6%); nitrogen free extract (59.3%)
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Table 2. Gross composition of the broiler finisher diet

_Ingredients Quantity (kg)
Maize 56.50
Groundnut cake 9.50
Wheat offal 10.00
Fish meal 0.30
Full fat soya 20.00
Oyster shell 1.00
Di-calcium phosphate 1.95
Di-methionine 0.15
Lysine 0.10
Salt 0.25
Premix 0.25
Total 100.00
Calculated values
Crude protein (%) 19.72
Metabolisable energy (kcal/kg) 3000.39
Crude fibre (%) 3.79
Calcium (%) 1.12
Ether extract (%) 5.51
Available phosphorus (%) 0.45

Determined proximate composition: Crude protein (22%); crude fibre (6%); dry matter (98.5%), ash
(4.6%), ether extract (6.5%); nitrogen free extract (61.8%)

Experimental and Birds’

Management

Design

A total of 192 day-old Cobb broiler
chicks were bought from a reputable
hatchery in Ibadan, Nigeria. The chicks were
randomly assigned to four treatment groups
designated as T1 (ad libitum feeding), T2
(twice split feeding: morning and evening)
T3 (thrice split feeding: morning, afternoon
and evening feeding) and T4 (3 hours
restricted feeding). Each treatment group
was replicated six times and there were
eight birds per replicate. The birds were fed
according to the experimental feeding
regimes of the groups for six weeks and the
pens, feeder, water and environment were
cleaned, washed and disinfected regularly in
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order to maintain good hygiene. The
experimental starter and finisher diets were
offered three weeks each during the study
and are presented in Tables 1 and 2,
respectively.

Data Collection and Analysis

The proximate analysis of the starter
and finisher diets was determined using
standard procedures [19]. The birds were
weighed weekly using table scale to obtain
body weight gain, feed offered were
weighed daily to obtain feed intake and the
feed conversion ratio was determined by
dividing feed intake with body weight value.
The rectal temperature was taken by
inserting clinical thermometer into the birds’
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vents. Tonic immobility test was carried out
on day 42 of the experiment by inverting the
birds on their right side and restraining until
the bird stopped struggling as described by
Gudev et al. [14]. At the end of six weeks of
feeding ftrial, five birds per treatment were
randomly selected, fasted overnight and
sacrificed by severing the jugular vein. The
carcasses were dressed according to the
procedure of Jones [20] to obtain carcass
weight, cut parts and abdominal fat values
expressed as percentage of the live weight.
All the data collected was analyzed using
statistical software procedure of SAS [21]
and the mean values were separated using
the same software package.

RESULTS

Table 3 shows the tonic immobility and
rectal temperature of broilers on different
feeding regimes. There were statistical
differences (P= .05) in the rectal
temperature among the birds across the
treatments, whereas tonic immobility
induction and duration values did not differ
significantly (P= .05). Tonic immobility
induction time ranged between 1.13
seconds in birds that were fed thrice split
feeding and 1.50 seconds in birds fed twice

split feeding. Rectal temperature values at
the end of feed restriction varied between
41.1°C and 41.6°C, while at the end of
compensatory feeding, it was 41.3 to
41.5°C.

Carcass characteristics of broilers on
different feeding regimes are presented in
Table 4. There were no statistical variations
(P= .05) among all the parameters
measured, except breast, wing and
abdominal fat weight values. The breast
weight value was highest (17%) in birds that
were restricted from feeding for 3 hours,
followed slightly by those fed thrice split
feeding (16.8%), ad libitum (16%) and twice
split feeding (15%) in that order.

The wing was largest (9.6%) in birds fed
twice split feeding slightly followed by birds
in ad libitum (9.1%), 3 hours restricted
feeding (8.7%), while the least value (7.5%)
was recorded in birds fed thrice split feeding.
Meanwhile, the live body weight value varied
between 860 and 916 g, dressing
percentage (62.2 and 64.9%), head (3.24
and 3.41 g), drumstick (9.47 and 10.9%) and
abdominal fat values were least (0.63%) in
birds fed thrice split feeding and highest
(1.23%) in ad libitum fed birds.

Table 3. Tonic immobility and rectal temperature of Cobb broilers on different feeding

regimes

Parameters Treatments

T T2 T3 T4 SEM
Tonic immobility
Induction (seconds) 1.25 1.50 113 1.38 0.09
Duration (seconds) 229.0 266.3 159.1 179.5 35.54
Rectal temperature (°C)
End of feed restriction (3" week) 41.14°  4146° 4161 4150®  0.03
End of compensatory feeding (6" week) 41.34°  41.51° 41.53° 41.47° 0.02

a,b,c: Means with different superscript in the same row are significantly different (P=.05);
SEM: Standard error of means; T1 — ad libitum feeding; T2 — morning and evening (twice split feeding);
T3 — morning, afternoon and evening (thrice split feeding); T4 — 3 hours restricted feeding
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Table 4. Carcass characteristics of Cobb broilers on different feeding regimes

Parameters Treatments

T1 T2 T3 T4 SEM
Live weight (g/bird) 900.80 871.80 916.00 860.20 20.62
Feed intake (kg/bird) 1.29 1.25 1.21 1.21 0.27
FCR 1.94 2.09 2.15 2.16 0.49
Weight gain (kg/bird) 0.089 0.093 0.092 0.093 0.06
Bled weight (%) 96.30 96.05 95.85 95.65 0.16
Dressing percentage (%) 64.59 62.20 62.69 64.97 0.81
Head (%) 3.35 3.43 3.24 3.41 0.07
Neck (%) 6.01 6.20 5.98 5.80 0.28
Breast (%) 16.03* 15.09° 16.82*  17.03° 0.32
Back (%) 13.95 13.87 13.58 13.06 0.20
Wing (%) 9.12®  955° 7.50° 8.68°  0.33
Drumstick (%) 10.90 9.85 9.47 10.06 0.24
Shank (%) 5.54 4.74 4.90 5.18 0.16
Abdominal fat (%) 1.23° 0.94° 0.63° 0.69° 0.06

a,b,c: Means with different superscript in the same row are significantly different (P=.05);
SEM: Standard error of means; FCR: Feed conversion ratio; T1 — ad libitum feeding; T2 — morning and
evening (twice split feeding); T3 — morning, afternoon and evening (thrice split feeding); T4 — 3 hours
restricted feeding

DISCUSSION

Energy values of both the starter and
finisher diets used in this study were similar
to 3,000 kcal/kg, while the determined
protein values were within 16 — 24%
recommended for broiler chickens [22]. This
probably suggested that the experimental
feeds provided the required nutrients for the
experimental birds’ physiological growth and
development. Tonic immobility induction
time was similar to a range of 1.2 — 1.6
seconds reported in meat type chickens
subjected to tonic immobility by placing them
on their back in a U-shaped cradle.
Similarly, the tonic immobility duration
values were close to a range of 214 — 408
seconds recorded in that study [23]. Also,
the values recorded in the present study
were within 1.5 — 2.3 seconds and 100 —
350 seconds reported as tonic induction
time and duration, respectively in broilers
restrained on their side [24]. This possibly

(6)

indicated that the birds’ physiological
integrity in the present study was perhaps
not compromised by the feed restriction
strategy.

However, this observation was at
variance with the report of Gudev et al. [14],
who observed tonic induction values within
590 — 600 seconds which was much higher
than the recorded values in the present
study. It was stated in that study that adrenal
response of extremely fearful birds, did not
differ in less fearful birds when the tonic
immobility duration was measured in female
Label chickens at 51 days old. The
differences observed could be due to the
strain, age and nature of tonic immobility
induction techniques adopted in the studies.
This observation strengthened the belief that
fear probably underlies tonic immobility in
domestic fowls [25,26,27] and the observed
scenario probably expressed no deleterious
consequences on the Cobb broilers welfare
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and performance. Therefore, different
feeding regimes may not induce stress,
fearfulness and as such there may be little
or no adrenal response due to the feed
restricted periods in the Cobb broilers.
Meanwhile, Erhard et al. [28] reported
reactive and proactive individuals to tonic
immobility in poultry species.

The rectal temperature of the birds was
somewhat higher than 40.7°C reported in
broiler strains [24,29,30], but lower than
43.0°C reported elsewhere [31,32,33].
Meanwhile, the rectal temperature value
was within 41.46 — 41.71°C reported in
layer strains fed different levels of dietary
acetyl salicylic acid [34]. This conformity
probably suggested that the broiler birds in
the present study were probably not
stressed by the feed restriction regimes.
While the body weight value of the broiler
birds was far less than 2.1 to 2.4 kg reported
by Idahor et al. [4], when different strains of
broilers were placed on feed restriction, it
was similar to body weight of 874.6 to 891.5
g reported by Yakubu et al. [35]. The
observed differences could be adduced to
environmental, physiological, genetic
influences, age at slaughter and the
nature of ftreatments the birds were
subjected to.

Feed intake, weight gain and feed
conversion ratio values were less than 2.51
to 2.92 kg, 1.09 to 1.13 kg and 2.33 to 2.6 in
that order reported by Adeyemo et al. [36],
when biscuit waste was fed to broilers. The
disparities could be largely due to bird strain,
age and partly as a result of the feed
restricion. The abdominal fat was
tremendously reduced in the treated birds
compared to the birds in control group,
suggesting that feed restriction may be a
sure way to achieve lean chicken production
for healthy human consumption. This was
probably as a result of metabolic pathways
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involved in providing nutrients for the cells to
function even during adverse conditions in
animals. This observation partially
conformed to Tulung et al. [37], who
reported that duration of feeding up to 16
days, reduced carcass and abdominal fat
weight but had no deleterious effects on
serum cholesterol levels, weight of organs
and digestive organs. The head, neck,
breast, wing and drumstick values were
similar to the observation of Adeyemo and
Akanmu [38], when neem leaves were fed to
broilers and all the values were within the
ranges given for healthy broilers [39,40].
Consequently, different feeding regimes
may not affect carcass characteristics in
Cobb broilers.

CONCLUSION

Different feeding regimes apparently did
not induce outrageous tonic immobility and
rectal temperature in Cobb broiler strain
during the trial, thus feed restriction may not
induce fear or increase body temperature in
broilers. The carcass characteristics of the
treated broilers were probably not
physiologically distorted during the study
period. Yet, the abdominal fat was
drastically reduced and the dressing
percentage, drumstick and body weight
values were seemingly not affected by the
feeding regimes. Consequently, feed
restriction strategy may be adopted to
produce Cobb broiler strain lean meat which
is required for healthy human living.
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