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Abstract 

Indonesia is a country where she has hundred of ethnics. Balinese have a long history 

of using traditionally  ritual activities for pest management, but recently modern science has 

taken it over. Traditional biological control is slowly finding its place in modern pest 

management. It is locally available and culturally acceptable. Usada Carik is Balinese 

traditional integrated pest management knowledge, where the people maintain paddy 

production. Usada Carik is Balinese transcript that refers to the practice of using sound of 

natural animals to protect rice field from mouse pest. Nangluk mrana is one of activities of 

pest management in which people use gamelan blaganjur as an instrument of source of 

sound. The objectives of research are as follows. Firstly to determine the kind of sound of 

gamelan blaganjur used in nangluk mrana ritual. Secondly to record the kind of sound and to 

transform into sonic bloom spectrum. Thirdly to determine the effect of certain peak 

frequencies of each sound to the mouse activities. The data of research (the recorded sounds) 

were obtained from field where the ritual activies happened. To determine peak frequency of  

sound of gamelan blaganjur, Sound Forge 6.0 software was used. The results of the research 

find; specific spectrum in peak frequencies uniqueness gamelan blaganjur spectrum 

instruments. The effect of sound of cengceng and genta were significant to mouse conditions, 

i.e decreasing of body weight, difficulty in nurshering, and increasing the death rate of baby 

mouse.   
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INTRODUCTION  

A. Background 

 The usage of pesticide to control pest has some advantages, but it also brings some 

risks of degrading environment and health. Usada Carik is a system of rice production 

combined with pest control management found in Balinese farmers. The uniqueness of 

targeted pest and how to control them had been reported by Suryadarma (2008, p.35). The 

usage of the sound of gamelan as a means of chasing away field mice was based on the 

inherited belief of Balinese farmers. In order to better understand this matter, scientific 

investigation was needed by using the sound recording technology. Nangluk mrana or 

chasing away pest using gamelan instrument is one of ritual of Balinese farmers. The usage 

of gamelan instrument as source of sound needs a lot of work and can only be carried out 

collectively and sporadically.  
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That is why it is urgently needed an engineering to use recording sound as a part of a system 

to control pest routinely and with low cost. Sound of several instruments such as kleneng and 

gamelan blaganjur had been recorded by using voice recorder (2009, p 218 ) in Wav or MP3  

format. Sound files were then analysed using FFT to determine their peak frequencies and 

amplitudes (Suryadrama, 2013). Sound recording technology can then be used to change the 

frequency content and the exposure length of sound. The sound engineering could strengthen 

integrated pest control in line with deep ecology principles.  

The saving and manipulation of peak frequencies and amplitudes of sound of gamelan 

blaganjur in the form of recorded sound had been reported by Suryadarma (2013). The 

uniqueness of frequencies of gamelan blaganjur and cengceng had been reported by 

Suryadarma (2013).  

 1. Sound Signal of Gamelan Blaganjur and Cengceng  

Using Fast Fourier Transform (FFT) to analyse frequency contents of sound of gamelan 

blaganjur and cengceng, it turned out that gamelan blaganjur and cengceng had several 

dominant frequencies with high amplitudes. The profile of sound spectrum of gamelan 

blaganjur revealed that the gamelan blaganjur had two dominant frequencies at 549 Hz and 

3008 Hz with the amplitude of 2.461% and 2.363%, respectively. Cengceng instrument had 

two dominant frequencies at 466 Hz and 2360 Hz with their respective amplitude at 3.984% 

and 4.064%. These dominant frequencies were used as principal variables of sound source 

that influenced the movement activites of mouse. 

 

Research Purposes  

 This research had the purposes to obtain an engineering or modification of the 

recorded sound of gamelan blaganjur as a mean to control the activities of mouse. The 

specific purposes of the research was to know the effectivity of variables of peak frequencies 

and amplitudes as well as the duration of sound exposure as a mean to control the 

reproduction activities of mouse population.  

 

Research Method       

A. Time and Place of Research  

The research was carried out between April and June 2014. The spectrum analysis of 

the sound of gamelan blaganjur and cengceng was carried out in Physics Laboratory. The 

exposure of manipulated sound of gamelan blaganjur and cengceng to mouse samples was 

conducted in Biology Laboratory of Yogyakarta State University     



   

 4 

B. The Object of Research  

The original sounds were obtained from the results of recording the sound of 

cengceng instrument and gamelan blaganjur. Mice used as the object of research were 

white mice that consisted of mother and baby mice. Frequency analysis and the synthesis 

of sound of cengceng instrument and gamelan blaganjur as sources of treatment sound 

were carried out using Sound Forge Pro 11.0.  

C. Research Variables  

The variables used in this research were:   

1. Independent Variables  

            Sound sources consisted of specific spectrum of cengceng instrument and gamelan 

blaganjur.  

2. Dependent Variables  

Mouse activities and body weight of mouse, as well as the number of dead baby 

mouse. 

D.  Research Design   

      The research used recorded sound of cengceng instrument (selected at frequencies of 466 

Hz and 2360 Hz) and gamelan blaganjur (at frequencies of 549 Hz and 3008 Hz) as sound 

sources. The recorded sound was then exposed to the mice for 40 minutes each day for 5 

weeks in order to influence the breeding activity of mice at several group of ages. 

 

Data Analysis Technique  

The research used qualitative and quantitative analysis. Descriptive data were used to 

observe the mouse and baby mouse (Rattus norvegicus) activities during treatment where 

every treatment was repeated three times (P1, P2, P3). Quantitative data consisted of body 

weight of mouse, the amount of food consumed and the amount of faces at the end of 

observation.  

 

RESULT AND DISCUSSION  

 
A. Research Results  

1. Body weight of mother mouse treated by using sound of cengceng  

Table 1 showed the body weight of mother mouse treated by using sound of cengceng 

(P1: 466 Hz), repeated for three times, for five weeks and 40 munites of sound exposure 

daily.   
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Table 1. Body Weight of Mother Mouse Treated by Sound of Cengceng at 466 Hz  

 
 

 The body weight of mother mouse started to decrease on the second week to the fifth 

week. The amount of body weight decrease (in grams) was as follows: repetition (1) 198.1 

grams, repetition (2) 30.33 grams and repetition (3) was 23.7 grams.  

The decrease in body weight for three repetitions follow the pattern below (see Figure 

1)  
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Figure 1. The decrease in body weight of mother mouse treated by sound of cengceng at 466 

Hz. Note: Red line (repetition 1), green line (repetition 2), blue line (repetition 3) 

 

Table 2 showed the decrease in body weight of mother mouse treated by sound of 

cengceng (P2: 2369 Hz) (for 5 weeks) (exposed for 40 munites daily).  

The decrease in body weight of mother mouse was as follows: 60.7 grams for 

repetition (1), 42.2 grams for repetition (2) and 20.0 grams for repetition (3).  

 

Table 2. Body Weight of Mother Mouse Treated by Sound of Cengceng at 2369 Hz  
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The pattern of the decrease in body weight of three repetitions was shown in Figure 2.  
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Figure 2. The graph of the decrease in body weight of mother mouse treated at 2369 Hz 

Note: Red line (repetition 1), green line (repetition 2), blue line (repetition 3)  

 

Increament in body weight was found at mother mouse of control group (P3) started 

at the second week through the fifth week and at three repetitions. The increament of body 

weight was as follows: repetition (1) was 15.43 grams, repetition (2) 10.8 grams and 

repetition (3) 9.43 grams.  

 

 Table 3.  Body Weight of Mother Mouse of Control Group (P3, without treatment) 

 
 

Figure 3 shows the increament of body weight in three repetitions.  
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Figure 3. Graph of body weight increament of mother mouse of control group  

Note: Red line (repetition 1), green line (repetition 2), blue line (repetition 3)  
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2. Body weight of baby mouse treated by sound of cengceng  

Table 4 shows the body weight of baby mouse treated by sound of cengceng at 

frequency of 466 Hz (P1, 466 Hz) 

 

Table 4. Body weight of baby mouse treated by sound of cengceng  (P1, 466 Hz) 

 
 

The body weight of baby mouse increased for all three repetitions. The increment of 

repetition 1 was 23.06 grams, repetition 2 was 21.70 grams and 21.42 grams for repetition 3. 

The graph of three treatments is shown in Figure 4.  
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Figure 4. Graph of body weight increment of baby mouse treated by sound of cengceng at 

466 Hz  

Note: Red line for repetition 1, green line for repetition 2, blue line for repetition  

  

 

3. Body Weight of Mother Mouse Treated by Sound of Gamelan Blaganjur  

a. Treated at frequency of 550 Hz (P1: 550 Hz) 

Table 7 shows the body weight of mother mouse treated by sound of gamelan 

blaganjur at frequency of 550 Hz. 
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Table 5. Body Weight of Mother Mouse Treated by Sound of Gamelan Blaganjur at 

550 Hz (P1:550 Hz) 

  

  The body weight of mother mouse turned out decreasing started from the second 

week through the fifth week. The decreament was 12.5 grams for repetition 1, 29.80 grams 

for repetition 2 and 38.30 grams for repetition 3.  
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Figure 5. Graph of the decreament of body weight of mother mouse treated at 550 Hz       

(P1:550 Hz) 

Note: Red line for repetition 1, green line for repetition 2, blue line for repetition 3 

 

b. Treated by Sound of Gamelan Blaganjur at Frequency of 3000 Hz  

Table 6. Body Weight of Mother Mouse Treated at 3000 Hz (P2: 3000  Hz)   

 
 

The body weight of mother mouse treated by sound of gamelan blaganjur at 

frequency of 3000 Hz was decreasing, started at the second week through the fifth week. The 

decreament was 7.54 grams for repetition 1, 2.0 grams for repetition 2 and 20.0 grams for 

repetition 3.  
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Figure 6. The decreament of body weight of mother mouse treated at 3000 Hz (P2, 3000 Hz) 

Note: Red line for repetition 1, green line for repetition 2, blue line for repetition 3  

 

 

c. Body Weight of Mother Mouse of Control Group  

Table 7. Body Weight of Mother Mouse of Control Group (P3:without treatment) 

 

 

Body weight of mother mouse of control group turned out increasing started from the 

second week through the fifth week for all three repetitions. The increament of body weight 

was 15.43 grams for repetition 1, 10.8 grams for repetition 2 and 9.43 grams for repetition 3.  
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Figure 7. Increament of body weight of mother mouse of control group (P3) 

Note: Red line for repetition 1, green line for repetition 2, blue line for repetition 3  
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A. Discussion  

Based on the data of the results of treatment (sound exposure of gamelan blaganjur 

and cengceng instrument) to influence the activities of mother and baby mice, the obtained 

data could be explained as follows.  

1. Body Weight of Mother Mouse  

The body weight of mother mouse, treated using sound of cengceng and gamelan 

blaganjur at all frequencies, decreased, started from the second week through the fifth week. 

Contrary to this fact, the body weight of mother mouse of control group turned out increasing 

for all repetitions.  

The decrement of body weight of mother mouse had correlation with the amount of 

food consumed and the total weight of mouse feces. The volume of food consumed should be 

proportional to the body weight of mouse, or at least the body weight of mouse did not 

decrease. The decreament of body weight could be related to the observed movement of the 

mouse, i.e. the random and very active movement. The random and very active movement 

resulted in lowering probability to consume food and part of the energy of the consumed food 

was used in movement activity as entropy, and not used to increase body weight.  

 

2. Visual Activity of Mice  

Visual activity of mouse movement was obtained through video recording and 

photographs taken during the period of treatment and sound exposure. Visual data of mouse 

movement could be classified into normal, active and very active; the pattern of movement 

was regular and random. That the movement of treated mouse was very active and random 

could be observed from several indicators: the mouse put it its head under the base of the 

cage that consisted of dried rice stalks and shaving of wood; mother mouse scratched its legs 

to the media of base of cage; mother mouse left its baby mice when the baby would suckle on 

its breast. The movement of treated mother mouse (P1, P2) was very different from the 

movement of mother mouse of control group (P3). The movement of treated mouse indicated 

that the sound exposure of gamelan blaganjur and cengceng instrument caused the mouse 

under pressure or stress.  

 

3. Visual Activity of Baby Mice  



   

 11 

Movement activities of baby mice exposed to the sound of cengceng instrument and 

gamelan blaganjur showed some facts as follows: baby mice tried to catch their mother in 

order to breast feeding, but their mother tried to avoid them; baby mice scratched their legs 

and put in their heads under the media of base of cage. The number of treated baby mice that 

were dead at the end of the forth week was 70%. The death rate of the control baby was 15%.  

 

CONCLUSION AND SUGGESTION  

 

 Based on the analysis of data and the discussion, it can be drawn some conclusions as 

follows:  

1.The recorded sound of gamelan blaganjur and cengceng instrument analysed and selected 

at certain peak frequencies could be used as sound sources.  

2.The exposure of synthesised sound of gamelan blaganjur and cengceng instrument for 40 

minutes a day and for 5 weeks disturbed the movement activities of mouse. This disturbance 

was decreasing the number of population of mouse and in line with the integrated control of 

pest management. 
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