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Abstract

This study was conducted to investigate the effects of music on growth performance, carcass and meat quality
characteristics and feed conversion rate in broilers. The study was conducted with 630 broiler chicks. One hundred five
broiler chicks were randomly distributed into six groups with 105 birds in each. Of these, three groups were treatment
groups and three groups were control groups. The animals in the experimental group were exposed to 78 dB music in
intervals of 5 minutes and 5-minute pauses over a period of 6 weeks. A standard supply program was applied in the
study. The animals in the study were weighed every week and the increase of the body weight was determined. While
there was a statistically significant difference in feed conversion rate between treatment and control group (p<0.05), no
statistically significant differences were found for live weight except for Week 4, carcass weight, leg weight, chest
weight and gizzard weight (p>0.05). However, the differences between the heart and liver weights of control and
experiment groups were statistically highly significant (p<0.01). Also the chemical composition of the meat sample was
analyzed for the treatment and control groups. According to the analysis, there were statistically highly significant
differences between treatment and control group in crude protein (p<0.01), and statistically significant effects on crude
fat (p<0.05), while there were no statistically significant effects on dry matter and crude ash.
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branch. The fact that chicken meat is not banned by any
belief or culture in the world has additionally contributed

1. Introduction

There is no doubt that due to the growing world
population along with the necessity to meet nutrition
demands, providing cheaper and high quality animal
protein products through chicken meat and eggs has
become an important issue in animal production. After
technological developments particularly seen after the
1960s (Algers et al., 1978; AOAC, 1990), egg and chicken
meat production has developed as a separate industry

to the development of this industry. Researchers have
headed for alternative care and nutrition methods and
alternative production models other than selection and
hybridization in order to carry chicken meat and egg
production from today to tomorrow and to further
increase their yields.
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Given the effects of music on the well-being on humans
(e.g. Vural, 2006; Yildirim and Giirkan, 2007; iskey, 2008),
it is remarkable that potential effects of music or other
sound stimuli on animals have not been highlighted in
research. However, there is some evidence that the
auditory areas of animal brains are affected by noises and
music, respectively. As a general finding, it has been
shown that noise is a source of stress for animals (Algers
et al, 1978; Campo et al, 2004), and that the relaxing or
cacophonous quality of music causes relaxation or stress
in animals (Phillips, 1993). Lobel (2008), for example,
showed that there is a negative effect of noise coming
from filters in aquariums on fish species because animal
communication is disturbed. It has also been shown that
music can be used to condition the behavior of cows
(Uetake, 1997; Oostra, 2000), and that cows react
positively in terms of stress behavior when they are
exposed to calf voices (Pollock and Hurnik, 1978).
Research has been carried out in particular with fish and
cattle with inconclusive results. Investigating the effect of
sound on growth performance in fish, some studies report
positive effects (Vasantha et al., 2003; Papoutsoglou et al,,
2007; Cath, 2010), while Imanpoor et al. (2010) did not
reveal any effects. Wells et al. (2006) report that milk
cows are more sensitive to music than other cattle.
Indeed, positive effects on milk production were reported
by McCowan et al. (2002) and Joseph (2006), while Kiyici
et al. (2013) found in their study that exposition to music
had no effect on cow milk production.

In the light of the limited body of research and rather
inconclusive results, this study aimed to contribute to a
deeper understanding of the potential role of music on
performance traits of broilers. For this reason, in the
current study a treatment group was exposed to music to
detect, if any, effects of music on feed conversion rate,
growth performance traits, chemical composition and
color quality characteristics of meat.

2. Material and Method

2.1. Material

This research was carried out in the poultry units at the
Animal Production Research and Application Center of
Kahramanmaras Siit¢i Imam University in May and June
over a period of six weeks. A total of 630 broilers was
used. The animal material used was Ross 308. The
animals were kept in cages consisting of departments
separated with wire fences. Ventilation was provided
from windows. Placement frequency of animals used in
the experiment was designed to have a maximum of 12
broiler chicks per 1 m2.

2.2. Method

The randomly selected broilers were taken into the
orientation session during the first week, and then placed
in two compartments in the enclosed area, including the
treatment and control groups. The groups were separated

into 3 recurrences with 105 broilers in each

compartment. The group, which was divided as a
treatment group, was exposed to music intending to
engage the animals in movement at 78 dB frequency. The
exposure was organized in 5 minutes delivery of music
interrupted by 5-minute pauses. In the first three weeks,
the broilers were given a starter diet containing 21.13 %
crude protein and 3011 kcal/kg metabolizable energy,
and in the weeks 4-6 a grower diet was given containing
19.43 % crude protein and 3095 kcal/kg metabolizable
energy. Total feed consumption during the 6-week
treatment was measured, and feed conversion rate was
calculated at study end. At a weekly basis live weight was
measured. At study end, carcass weight, leg weight, chest
weight and gizzard weight were determined. Additionally,
chemical composition (AOAC, 1990) and color quality
characteristics (Luo et al, 2001) of the meat were
analyzed, and feed conversion rate was calculated. The
statistical analyzes were carried out using binary T test.

3. Results

In this section the results of the study are presented. To
determine potential effects, feed consumption, feed
changes in carcass
characteristics and meat characteristics as evidenced in

conversion rates, live weight,
chemical composition and color quality were examined.
Table 1 shows that no statistically significant differences
were found between the treatment group and the control
group in feed consumption.

Table 1. Feed consumption for control and treatment
groups

Groups N X+S T P
Control 3 5137.4 £95.38
Treatment 3 519284723 0001 0419

At study end, feed conversion rates were calculated. Table
2 shows that there was a statistically significant
difference in that the treatment had a positive effect on
feed conversion.

Table 2. Feed conversion rates for control and treatment
groups

Groups N X+Ss T P
Control 3 1.77 £ 0.22 3.216 0.032*
Treatment 3 1.67 £ 0.5b

a b tatistically significant differences between groups are
indicated through different letters. *p<0.05.

Table 3 shows the results of the live weight averages
measured separately for every week. The treatment
showed a positive effect on live weight; however, this
effect was not statistically significant except for week 4.

The analysis
characteristics shown in Table 4 revealed statistically
highly significant differences
(p<0.001), while there were no statistically significant

of the examination of the carcass

for heart and liver
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differences between the control and the treatment group
for the other characteristics studied.

Table 3. Weekly live weight averages for control and treatment groups

X +
Week Groups Xts T P
1 Control 180.5+2.6
-1.753 0.154
Treatment 183.3+0.6
2 Control 5294 + 6.4
-0.448 0.677
Treatment 533.0+12.2
3 Control 1029.2 + 24.2
-1.380 0.240
Treatment 1052.2 £ 15.7
4 Control 1656.8 + 3.1a
-3.915 0.017*
Treatment 1695.7 £ 16.9b
5 Control 2385.0+79
-1.686 0.10
Treatment 24025+ 16.1
6 Control 2953.4 +48.7
-2.382 0.076
Treatment 3028.9 £ 25.2
abStatistically significant differences between groups are indicated through different letters. *p<0.05.
Table 4. Carcass characteristics for control and treatment groups
Groups N X+S T P
Carcass C 30 2136.0 + 208
-1.015 0.314
T 30 2198.3 £ 263
Chicken leg C 30 594.3 + 74.5
-1.260 0.213
T 30 622.4 £96.7
Wing C 30 181.3 +22.8
0.501 0.618
T 30 178.4 £ 229
Chest C 30 688.5 £ 75.9
-0.169 0.867
T 30 692.1 £90.1
Heart C 30 224 +5.1a
2.763 0.008**
T 30 18.9 £ 4.4b
Liver C 30 849+ 12.9a
2.837 0.006**
T 30 76.1+11.1b
Gizzard C 30 82.2+228
0.085 0.932
T 30 81.7£19.2

a bStatistically significant differences between groups are indicated through different letters. **p<0.01.

As shown in Table 5, different parameters were examined
in order to investigate effects of the treatment on the
chemical composition of the meat. The analysis revealed
for protein a statistically highly significant difference
(p<0.01) and for crude fat and pH statistically significant
differences (p<0.05), while the values for dry matter and

crude ash did not display statistically significant

differences (p>0,05).

Table 6 shows the results of the examination of color
intensities of meat. No statistically significant differences
(p>0,05) were detected.
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Table 5. Chemical composition of the meat for control and treatment groups

Group N X+S T P
Control 9 24.9 £ 0.52
Protein (%) 2.995 0.009**

Treatment 9 24.2 £0.3b
Control 9 2.0+£0.82

Crude fat (%) -2.656 0.017*
Treatment 9 2.9+ 0.6b
Control 9 27104

Dry matter (%) -3.383 0.707
Treatment 9 27.2+09
Control 9 1.6 +0.3

Crude ash (%) 0.206 0.839
Treatment 9 1.5+0.3
Control 9 5.8+0.072

pH -2.933 0.010*

Treatment 9 5.9 £0.02b

a,b: Statistically significant differences between groups are indicated through different letters. *p<0.05, **p<0.01.

Table 6. Color intensities for control and treatment groups

Group N X+S T P
Control 30 445+35
L 0.510 0.612
Treatment 30 441 +3.3
Control 30 69+2.0
a -1.609 0.113
Treatment 30 7.7+1.8
Control 30 40+19
b -0.419 0.677
Treatment 30 42+16

4. Discussion and Conclusion

This study investigated the effect of music on growth
performance and carcass and meat characteristics on
broilers. Additionally, feed conversion rate was analyzed.
The results showed statistically significant differences
between the treatment and control group for some of the
parameters examined.

By and large, this study indicates that music can have a
positive effect on growth performances as also indicated
in other studies (Vansantha et al.,, 2003; Papoutsouglo et
al, 2007; Cath, 2010). Stated differently, the
implementation of treatments benefitting from music to
address auditory systems of the animal brain may be
meaningful to gain higher yields in animal production as
reported in studies examining effects of acoustic stimuli
to increase milk production in cows (McCowan et al.,
2002; Joseph, 2006). However, it should be noted that
the results of the current study are discussed in the light
of studies conducted with other animals. For this reason,
generalizations should be done with care. The lack of
studies investigating potential effects of music on
broilers is an additional aspect that does not allow
evaluating the findings gained in this study easily. In
spite of assumed effects of auditory stimuli on farm
animals (Grandin, 2008) and potential benefits of
exploiting sensory capacity of animals to foster

requested animal behavior in farm animal production
(Arave, 1996), the current state of research in this issue
is unsatisfying, and particularly in the Turkish context
we see some local studies not meeting research criteria
(Kiyicr et al, 2013).

These limitations lend themselves to suggestions for
further research. For one thing, we suggest conducting
research on poultry to gain more robust results proving
or contradicting the results gained in this study. Also,
different kinds of music displaying different rhythm
variations may be employed to reach at a finer
understanding of potential effects of music on
performance parameters (Phillips, 1993). Finally, the
examination of a variety of parameters will contribute to
a wider knowledge base on this issue. We hope that the
current study provides reference work for the future
studies.
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