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In order to explore the influence of the difference of music sound wave reception on the movement form of natural 

eco-organisms, this paper studies the influence and function of sound wave on some natural eco-organisms. 

Experiments show that the sound biological effects produced by the appropriate sound wave dosage on natural 

ecological organisms are positive, which can induce organisms to mutate in a favourable direction, and the sound 

wave with excessive intensity can cause injury or even death to natural ecological organisms. 
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1 INTRODUCTION 
Acoustics is an ancient subject which studies the generation, propagation, reception and application of sound 

waves in material space, and it is also a developing subject. It interacts with various disciplines of modern 
science, thus forming the characteristics of marginal disciplines, and promoting the new and development of 
many marginal disciplines. In recent years, the author has made some explorations on the effects and functions of 
acoustic waves on natural ecological organisms (Liu and Luo 2017). Experiments show that the sound biological 
effects produced by appropriate sound wave dosage on natural ecological organisms are positive, which can 
induce organisms to mutate in a favourable direction, and achieve the purpose of increasing production, while the 
sound wave with excessive intensity can cause injury or even death to natural ecological organisms. The changes 
of environmental factors affect gene expression, so that plants have different gene expression products at different 
stages of growth and development and in different environments. These products are either basic components of 
plant structure, or growth regulators, enzymes, signal transducers with different functions (Shi et al. 2018). 
Because of the differences of these products, the time and space specificity of plant growth is caused. Therefore, 
it can be considered that environmental factors play the same important role in affecting plant growth as plant 
genetic material itself. Studying the effect and mechanism of these environmental factors has become one of the 
topics that scientists expect to solve. Especially in the past decade, the relationship between environmental stress 
and plant growth has become one of the common concerns of physicists, biologists and engineering experts. 

Roza Sh. Akhmadieva, Natalia S. Aleksandrova, Marina A. Zakharishcheva, Gulnaz Sh. Ashrafullina, 
Oksana S. Matyukhina, Rashad A. Kurbanov, Asiya M. Belyalova, Ramin A. Gurbanov published an article in 
the Journal of Ekoloji on Issue 107 in 2019, entitled “Individual’s Ecological Outlook and its Ethical Values of 
Environmental Safety Sustainable Development”. It regards the individual's environmental view as the priority 
condition to implement the ethical value of environmental safety and sustainable development. The article reveals 
the continuity of this assertion, the structure and content of the ethical values of environmental safety and 
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sustainable development. Based on the results of the study, the activity basis and guiding elements of the 
innovation model of cognitive individual ecological view have been confirmed, and have practical significance in 
the process of realizing ethical value. It demonstrates the sustainable development of environmental security. On 
the premise of sustainable development of environmental safety, the influence of the difference of music and 
sound wave reception on the form of natural ecological biological movement was discussed. 

In recent years, some achievements have been made in the study of plant physiological and biochemical 
changes observed macroscopically under the stimulation of strong sound waves, from the study of the effects on 
the division and growth of plant cells (tissues) to the study of the mechanism of sound wave stimulation on plant 
growth.  

Natural ecological organisms can be divided into plants and animals. From these two aspects, this paper 
studies the movement patterns of plants and animals under acoustic stimulation. 
2 IDEA DESCRIPTION 

2.1 Effects of intense sound wave (or ultrasound) stimulation on plants 
Ultrasound or strong sound wave is also a form of alternating stress, which is an elastic mechanical wave. 

With the popularization and development of power ultrasound equipment and the trend of interdisciplinary 
infiltration and integration, ultrasound has gradually been applied and developed in the field of bioengineering, 
including botanical research (Cheng 2018). Ultrasound can form mechanical vibration of medium particles in 
material medium (Mi et al. 2015). This kind of energy-containing ultrasonic vibration can cause mechanical 
effects in the sub-micro range, including mechanical mass transfer, thermal effect of force and cavitation effect 
(Bhangu et al. 2017; Ghafarzadeh et al. 2017). Its effect is related to the frequency and intensity of ultrasound. 

2.1 Composition of musical acoustic receiving system 
The music acoustic receiving system is composed of a highly sensitive acoustic receiving sensor (developed 

by Acoustics Research Institute of Chinese Academy of Sciences), a gain amplifier (TUBE pre) and a computer 
audio analysis software (Cool Edit Pro2.0). The functions of sound wave acquisition, recording and analysis are 
brought into play. 

The acoustic stimulus field is realized by the acoustic generator designed by our laboratory, as shown in 
Figure 1. The acoustic loading device is mainly composed of power supply, amplifier, waveform generator and 
loudspeaker. We can adjust the intensity of sound wave by amplifier, and the frequency of sound wave by acoustic 
generator. In this way, we can control the intensity and frequency of sound wave, and then adjust the magnitude 
of alternating stress action (Qin 2018). Based on the experimental results, the intensity and frequency of sound 
wave are set to 100 dB and 1000 Hz respectively. The distance between the speaker and the plant seedlings is 
about 20 cm. 

Figure 1 Intensive acoustic wave generator 
After 2 weeks of germination and growth of Arabidopsis thaliana, the seedlings (cultured in triangular flasks, 
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as shown in the device sketch of Fig. 1) were loaded in a sterile box. The distance between the loudspeaker and 
Arabidopsis seedlings is about 20 cm. Arabidopsis seedlings were divided into two groups, experimental group 
and control group. The experimental group was stimulated for 60 minutes a day for 9 days. When the 
experimental group received stimulation, the control group also took out the incubator and placed it in the same 
environment as the experimental group. After 9 days of stimulation, the total RNA was extracted quickly with 
liquid nitrogen and frozen, or weighed and stored at - 70℃ for reserve. 

After the stimulation of sound wave, plant root activity can be significantly improved. Root absorptive 
capacity, synthesis ability, oxidation and reduction ability have been promoted, and growth and metabolism are 
vigorous. The principle of action is mainly manifested in the following three aspects: 

1. Acoustic stimulation accounts for 60-90% of the dry weight of plants. It can provide energy for various
life processes in plants. It is also a carbon skeleton for the synthesis of various substances, such as cellulose in 
cell wall, pectin and sugar in membrane components. The large increase in sugar content is due to the promotion 
of plant anabolism stimulated by sound waves (Zhao et al. 2017). The abundant protein is the material basis of a 
series of physiological activities of cells. 

2. After acoustic stimulation, the soluble protein in roots also increased significantly. The high level of
soluble protein content ensures the cell’s vigorous division and growth ability. Under certain frequency and 
intensity of acoustic stimulation, the soluble protein and soluble sugar content in callus increased, which provided 
a good material basis for cell growth and division (Wei et al. 2017). Similarly, soluble sugars, as a substrate for 
carbon metabolism, are also beneficial to cell anabolism. 

3. The endogenous auxin IAA and abscisic acid ABA levels in callus changed significantly.
3 RESULTS 

In order to verify the influence of different music and sound wave reception on the movement of natural 
ecology organisms, the effects of ultrasound on the metamorphosis of nauplii of shrimp were experimentally 
analyzed. 

The nauplii of Penaeusmonodon from shrimp breeding base of Xiamen University were irradiated at a 
frequency of 20 kHz (the resonant impedance of the transducer is 459 L and the voltage applied to the transducer 
is 80V). Three experimental groups and one control group were set up. 

There were 200 naupliums in each group, which were identified as the second to third developmental stages. 
The experimental group was treated with ultrasound every 4 hours. The irradiation time was 3, 5 and 8 minutes 
for each group. The experimental results are listed in Tables 1 and 2. 

Table 1 Effects of sound waves on the metamorphosis of Nauplii of Penaeusjaponicus 
The specific gravity of seawater at pH 8.1 is 1.0189/cm3 and the temperature is 26℃ 

Group 
Ultrasound irradiation time 

(min) 

The fastest metamorphosis 

time (h) 
Metamorphosis rate (%) 

1 3 19 92 

2 5 19.5 96 

3 8 21 75 

Control group 0 22 82 

From Table 1, it can be seen that the experimental group receiving ultrasound irradiation had earlier 
metamorphosis than the control group, and the first group (3 minutes of ultrasound irradiation) was the most 
obvious, which was 3 hours earlier than the control group. From the metamorphosis rate of nauplii to flea-like 
larvae, the second group (5 minutes of ultrasound irradiation) had the best effect, which was 14% higher than the 
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control group. However, the metamorphosis rate of nauplii in the experimental group irradiated by ultrasound for 
8 minutes was 7% lower than that in the control group, which showed that the irradiation time of ultrasound was 
too long, and the ultrasound had a negative effect on the metamorphosis of nauplii in Penaeusmonodon. 

Table 2 Effects of ultrasound on the metamorphosis of Nauplii of Penaeusmonodon 
PH 8.1 Specific gravity of seawater 1.0199/cm3 at 25℃ 

Group 
Ultrasound irradiation time 

(min) 

The fastest metamorphosis 

time (h) 
Metamorphosis rate (%) 

1 3 25 84 

2 5 24.5 91 

3 8 26 75 

Control group 0 27.5 81 

From Table 2, we can see that the experimental group receiving ultrasound irradiation had earlier 
metamorphosis than the control group, especially in the second group of 5rain irradiation, which was 3 hours 
earlier than the control group. The metamorphosis rate of flea-like larvae from nauplius was 11% higher than that 
of the control group. However, the metamorphosis rate of nauplii in the third group of 5rain irradiation was 5% 
lower than that in the control group. It can be seen that ultrasound irradiation time is too long, which is 
unfavorable to the metamorphosis of nauplii. 
4 DISCUSSION 

(1) Appropriate acoustic dosage (frequency, intensity, irradiation time) has a positive effect on the biological 
effects of natural ecology, which can promote the variation of organisms in a favorable direction. 

(2) How to optimize the radiation conditions by adjusting the power, frequency and time of sound waves is 
the key to further study the effects of sound waves on different natural ecological organisms. Further research is 
needed in this field. In addition, the mechanism of biological effects caused by acoustic irradiation should be 
deeply studied from the aspects of physiology, biochemistry and ecology of natural eco-organisms exposed to 
acoustic irradiation, so that acoustic technology can be better applied to the research of natural eco-biological 
science. 

(3) High-intensity sound wave will cause damage and disability to natural ecological organisms, especially 
the sound pressure wave produced by underwater explosion, which will damage or even cause death to natural 
ecological organisms. 
5 CONCLUSION 

The results of this study confirm that the method of music acoustic wave emission and reception can show 
the sensitivity of natural ecological biological wave reception, and different forms of natural ecological biological 
movement have different sensitivity to somatosensory music acoustic wave reception. From the point of view of 
natural ecological biological movement form, this study laid a foundation for the clinical research and 
development to reflect the evaluation index of human functional status and explore the mechanism of music 
therapy. 
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