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INTRODUCTION

Plants are always sensitive towards slightest changes in environment because they are driven by natural struggle for survival. Indoor plants adapt themselves to influence of synthetic materials, ferro-concrete walls, home appliances and electronics. It has long been known that plants respond to light, temperature, humidity, mechanical and chemical irritants. However, sound and music are also to some extent irritants. In different countries of the world there is belief that musical or singing accompaniment during cereals sowing contributes to their subsequent favorable growth and future rich harvest. Therefore until now many peoples still keep their original kinds of singing and dancing ritual before sowing seeds in soil. Sound effects on plants have been poorly investigated in science and there are very rare materials of these researches in scientific literature. 

We have become interested in this problem and decided to understand independently how life and development of plants depend on influence of various sounds and music effects.

Purpose of work:

· in laboratory studies to find out what impact music has on plant growth and development.

Research objectives: 
1. to study influence of modern various melodies on indoor plants;

   2. to carry out own experiment on studying influence of music on growth and 

       development of marigold and haricot (or kidney bean);

   3. to draw independent conclusion on the effect of music on growth and development of 

       these plants.
PART I
IMPACT OF MUSIC ON PLANTS’ GROWTH AND DEVELOPMENT 


Plants are the main primary source of food and energy for all other forms of life on the Earth. They are living organisms. They possess all qualities of living matter: they can react to light and temperature changes of air, they are subjected to stress and are capable of acclimatization and adaptation, they have electric activity of cells. 


The fact that music somehow affects the plants (plants seem to hear it) was known from ancient times. Ancient Indian legends told that Krishna the God playing his music charmed not only people but also plants surrounding them: bushes, trees, flowers and grass. They say that during his playing the harp rosebuds dehisced in sight of astonished audience. In different countries there is belief that musical or singing accompaniment during sowing of cereals contributes to their subsequent growth and rich harvest. 


It has long been observed that when flowers are taken care of with love, when people talk to them, they grow and bloom well. If flowers are given formal care, they will not be as bright and strong.


Mankind has always paid attention to the plants, taking care of them, growing new varieties of flowers and trees. Relatively recently, people began to study the influence of music on plants. 


There is one unresolved and at the same time very interesting problem: what is the mechanism of the effect of music on plants? Does the problem lie in the immediate physical effects of sound waves on a plant or in some other impact of musical melodies, tonalities, timbres? 


What makes us treat the facts of music influence on plants so carefully? It is the existence of evidence obtained not so long ago in experiments conducted under strictly controlled conditions with observance of all academic requirements. The special role of studying the influence of music on plants belongs to the Indian scientist, Professor of Botany T. C. Singh, from Annamalai University in the state of Madras. He was one of the first since 1950 to draw attention to high sensitivity of plants to sounds, music and even dances! Together with his students and school personnel of Botany at the University he has been investigating the influence of music on plants for many years.


Professor Singh together with his assistant Stella Ponniah has conducted a thorough supervision over the impact of sounds of various musical instruments on plants. Basing on ancient Indian legends, the researchers played ancient Indian melodies - ragas over mimosa and balsam plants. In two weeks of auding it was found out that the experimental plants had a greater number of stomata on leaves, epidermis was thicker, cells were longer and wider than the controlled plants receiving no music, but growing in similar conditions. 


In 1.5 month after daily 25-minute "listening" to virtuoso-musician playing an ancient instrument, balsam plants grew higher and their metabolic processes were (75%) more active. Ornamental plants have also been taken for the experiments: asters, petunias, white lilies, and agricultural crops: onions, garden radishes, yam, tapioca, sesame. Each of these plants, for a few weeks before sunrise, were sounded by different melodies to determine the effectiveness of each of them. Musical sounding of instruments - flute, cello - lasted for half an hour daily. Positive effect of music was observed over “sounded” plants – they increased their height (25%), their number of leaves (50%), their roots (100%) in comparison with the plants under control and plants growing up in silence. 


In general, the experiments have clearly shown that the effect of biological impact of sound and music on plants existed and was connected with characteristic sound frequencies.


In 1979 news agencies of the world spread extraordinary news: "The name of American farmer-researcher Dan Carlson, who in domestic conditions grew up the biggest plant in the world, was registered in the famous book of Guinness World Records. With the help of daily playing to plants I.S. Bach and A. Vivaldi's violin compositions and also the music reminding birds’ twittering, he grew up a purple passion-flower plant 180 meters long, at its usual length of only 54 centimeters.


The conclusion drawn by researchers after the whole period of studies had a single meaning - harmonic sound waves influence growth, flowering, fruitage and productivity of plants. 


Sharp change of physical and chemical properties under influence of music was revealed therewith. Laboratory researches have shown that such vital processes in plants as breath, transpiration, absorption of carbon dioxide under the influence of music increase almost twice in comparison with usual conditions of growth. 


Experiments suggest that plants can respond to action of sound, to sound waves of definite frequency. Plants react to light, temperature changes, are subjected to stress, are capable of acclimatization and adaptation. They have metabolism which takes place in special active fibers - enzymes. Thus, in vegetative cells there are oscillatory processes and resounding structures which underlie biological effects of music on a plant. This process has received the name of resonance mechanism. Resonance is such physical phenomenon, which sharply increases the amplitude of fluctuations in any system, if frequency of fluctuations of an external source of influence is close to the frequency of natural fluctuations in the system. 


The same effects are observed under musical impact on plants and, apparently, due to the phenomenon of resonance. This fact does not cause scientists to doubt its applicability. Thus, we can see consistent relationship of music with alive substance through molecular mechanisms of enzyme reactions based on resonance that occurs in plant cells. The phenomenon of resonance is closely related to synchronization. Synchronization is the phenomenon at which such mode of fluctuations is established during which frequencies are equal or multiple to each other. The sound signal is perceived by resounding systems in vegetative cells and tissues and the amplitude of their fluctuations grows. Ultimately, there is an increase of intensity of processes occurring in cells and tissues of a plant. But this mechanism, in my opinion, is very complicated and must find its confirmation in new researches of scientists.


Experiments with influence of music and sound of electric functioning tuning fork on plants have revealed that “sounded” plants have increased photosynthesis by 45-233%, as well as metabolism, and processes of synthesis have prevailed over the processes of decay.


Plants are very sensitive to music. I would single out the concept of the so-called bad, sharp and good, pure sounds. The first ones poison environment. Plants react very sharply upon them. Disharmonious music, heavy rock for instance, produces the most depressing effect on plants. 


According to experiments carried out in many countries, these sounds have had such devastating effect on plants that some of them lost their leaves and dried out. Even roots of plants could not withstand the sounds of rock. They started to grow towards the opposite from the sound source direction. Plants differently reacted to harmonious music. When Beethoven, Haydn, Schubert and Brahms’s music sounded from the loudspeaker, plants stretched out their sprouts in its direction. Indian classical music turned out to be to their liking. As soon as the loudspeaker was turned off, plants bent towards it almost horizontally. As Indian researchers describe the experiment, one of the plants standing closest to the dynamics has literally wound the last by its foliage. 


Further on I want to show in practice with the help of an ordinary tape recorder how music influences indoor plants. And I want to cite the data confirming the described above researches on example of my supervision over indoor plants. I made use of basically modern melodies, different in contents as I didn’t find any data about plants’ reaction to this music. I am going to compare, whether my predilections for certain music coincide with reaction to that music of indoor plants. Typical examples of melodies’ effects on plants are indicated in a table (Appendix 1).
PART II

JOURNAL OF OBSERVATION OVER PLANTS’ GROWTH AND DEVELOPMENT

Objective: During laboratory experiment I want to establish influence of various pieces of music on growth and development of plants.

Object of study: marigold plants and haricot or kidney bean plants.

Equipment and materials: seeds, planting stock, ornamental flowerpots, tape recorder, albums of various music.

Time of planting and observations: April-May 2009, because spring is the best time for planting seeds.

Source of light: daylight.

Place of observation: living room. The plants were in normal conditions for the pot plants, next to a window. I tried not to change growth conditions of indoor plants to prevent by-factors that could affect the purity of the experiment.

Hypothesis: classical music accelerates growth and development of plants, rock music suppresses and oppresses these processes.
Course of work: For my research I have taken marigold and haricot seeds. Planting of seeds was made on April 1 and within a month and a half I looked after them, creating identical conditions and observing all agro-technical methods. While cultivating these plants I used musical support and every day for an hour put on the recordings conditionally divided into 3 groups:


1) organ music by JS Bach (Choral Preludes); 


2) Indian music by Ravvi Shankara (Sounds of India);

3) heavy metal album (Linkin Park).

Practical importance of work - is caused by opportunity of using the received results at Biology lessons.

Results of the experiment:
Data obtained in the course of studies are presented in the table (Appendix 1).

Researches have shown that plants responded positively on Bach’s music and Indian melodies, stalks stretched towards sound source. Music allows enhance the process of photosynthesis, increase metabolism in plants. At the same time reacting on rock music and continuous drum-type rhythms the plant deviated from the sound source, as if wanted to get away from destructive action of this music. To be convinced of reliability of such reaction the plant was turned 180 degrees round, and again it deviated from heavy metal sound source.

deduction:

During the experiment it has been established that the plants subjected to Indian musical melodies get positive influence on their physiology, promote their active growth and development, accelerate metabolism in vegetative cells, that is, they grow better than others. Music by Bach also acts positively. Worst of all the plants have suffered from heavy metal and growth deterioration of the plants has taken place.
CONCLUSION

Thus, in conclusion of work, it would be desirable to say, that as apparently seen from the above, all alive on the Earth is interconnected. Having studied influence of music on plants I can come to conclusion that animals and human beings are subjected to the same sound influence. This effect may be stronger, as the man is the highest form of life on the planet, and he should live in harmony with nature. After having carried out the given research, I will listen to favourite melodies even more often because such music calls for love to surrounding nature, to love and respect friends and relatives. Classical music of the past and present will always be actual and will be valued by mankind at all times as it is filled with positive energy potential and brings pleasure not only to listeners but to vegetation as well. 

Having carried out my own experiment, I fulfilled my task. I have studied influence of music on marigold and haricot bean’s growth and development and have also drawn conclusions which enable me to assume that classical music will always favorably influence physiological processes of plants, and heavy metal will always oppress. In further research I am planning to study the effect of music on fructification processes of vegetable cultures (tomatoes). 
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appendix 1
	TABLE OF OBSERVATION RESULTS

	

	haricot or kidney bean  (planted on April 1)

	
	April 8 
	April 16 
	April 20 
	May 3
	

	Indian Music
	15 sm
	45 sm
	49 sm
	51 sm
	

	Classical Music
	12 sm
	48 sm
	49 sm
	49 sm
	

	Heavy Metal
	10 sm
	41 sm
	42 sm
	47 sm
	

	

	marigold (planted on April 1)

	
	April 8 
	April 16 
	April 20 
	May 3
	May 8

	Indian Music
	3 sm
	7 sm
	8 sm
	17 sm
	20 sm

	Classical Music
	2 sm
	5 sm
	6,5 sm
	15 sm
	17 sm

	Heavy Metal
	1,5 sm
	4 sm
	5 sm
	10 sm
	14 sm
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appendix 3

	haricot or kidney bean

	Indian Music
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	Classical Music

	

	[image: image10.jpg]8 anpens.
OKOJ10O 12 Ccm.
3a 8 qHem





	
	[image: image11.jpg]16 anpeis

48 cmMm.





	
	[image: image12.jpg]



	
	[image: image13.jpg]




	


	Heavy Metal

	

	[image: image14.jpg]1 A Q9] ] 53

alripelris
10 cm.




	
	[image: image15.jpg]



	
	[image: image16.jpg]20 anpens
OKOTJ1O 422 CNM .





	
	[image: image17.jpg]S N






	


.

thesis

Plants are the main primary source of food and energy for all other forms of life on Earth. They are living organisms. They possess all these qualities of living matter, can react to light, temperature changes of environmental air, they are subject to stress, are capable of acclimatization and adaptation, they have electrical activity of cells. Influence of sounds on plants is studied poorly in science and one can come across the materials of these studies very seldom in literary sources. This problem has interested me and I have decided to understand independently as life and development of plants depend on influence of various sounds and music. And I put a goal for myself: to find out during laboratory researches what influence is caused by music on growth and development of plants. Pursuing the given purpose I put the following tasks before me:

 1) To study influence of modern various melodies on indoor plants. 

 2) To carry out own experiment on studying influence of music on growth and    
                development of marigold and haricot (or kidney bean).

 3) to draw independent conclusions on influence of music on growth and development of  

                 these plants. 

 What makes us treat the facts of music influence on plants so carefully? 
 It is the existence of evidence obtained not so long ago in experiments conducted under strictly controlled conditions with observance of all academic requirements. 

 Experiments suggest that plants can respond to action of sound, to sound waves of definite frequency. Plants react to light, temperature changes, are subjected to stress, are capable of acclimatization and adaptation. They have metabolism which takes place in special active fibers - enzymes. Thus, in vegetative cells there are oscillatory processes and resounding structures which underlie biological effects of music on a plant. This process has received the name of resonance mechanism. Resonance is such physical phenomenon, which sharply increases the amplitude of fluctuations in any system, if frequency of fluctuations of an external source of influence is close to the frequency of natural fluctuations in the system.


              Plants are very sensitive to music. I would single out the concept of the so-called bad, sharp and good, pure sounds. The first ones poison environment. Plants react very sharply upon them. Disharmonious music, heavy rock for instance, produces the most depressing effect on plants. 


 According to experiments carried out in many countries, these sounds have had such devastating effect on plants that some of them lost their leaves and dried out. Even roots of plants could not withstand the sounds of rock. They started to grow towards the opposite from the sound source direction. Plants differently reacted to harmonious music. When Beethoven, Haydn, Schubert and Brahms’s music sounded from the loudspeaker, plants stretched out their sprouts in its direction. Indian classical music turned out to be to their liking. As soon as the loudspeaker was turned off, plants bent towards it almost horizontally. As Indian researchers describe the experiment, one of the plants standing closest to the dynamics has literally wound the last by its foliage. 


 Further on I want to show in practice with the help of an ordinary tape recorder how music influences indoor plants. And I want to cite the data confirming the described above researches on example of my supervision over indoor plants. I made use of basically modern melodies, different in contents as I didn’t find any data about plants’ reaction to this music. I wanted to compare, whether my predilections for certain music coincide with reaction to that music of indoor plants. After my experiments, I believe, that the task in view has been fulfilled. 

 Theoretical conclusions have enabled me to assume, that classical music will congenially influence physiological processes of plants, and heavy metal - oppress.
