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Abstract: Sound is a form of energy produced by vibrations. It can be either synchronous or asynchronous. In the present 
research work, acoustic technology is applied to the experimental plant, Chamaecostus cuspidatus. A synchronized sound wave 
in the form of Indian classical instrumental music has a notable impact on the living beings. According to various studies, it has 
been found that Indian Classical music at different frequencies, sound pressure levels, exposure duration and distance from the 
host has been confirmed to encourage plant growth positively. It is observed that the sounds from metal-rock, rock, rap, pop, 
and monotonous sounds have a negative impact on plant growth. The present research work was aimed at finding the impact 
and effect of the synchronized sound waves and their frequencies in different strings and closed-pipe Indian classical 
instrumental music displayed through various Ragas, viz: Raga- Kedar (flute), Raga- Kedar (santoor), Raga-Rageshree (sitar), 
Raga-Bhairavi (flute), Raga- Shree (Sarangi), Raga- Milan ki Todi (Sarod), Raga- Ramkali (Sitar) on phytochemical analysis in the 
rhizome and stem of Insulin plant (Chamaecostus cuspidatus). The mean and standard deviation values in all of the pure 
solvents that are methanol, ethanol, acetone and deionized water in case of experimental extracts showed that the data were 
spread over a wider range of values, which further shows that the treated plants have higher concentration of phytochemical as 
compared to that of the untreated samples. The multivariate analysis suggested that the p-value is less than 0.05 (null 
hypothesis is rejected and alternative hypothesis is accepted) which suggests that there exists a significant difference between 
the experimental and control absorbance values in both the cases. The total phenol content was found to be 251.33±0.33 and 
170±0.4 mg/GAE per gram extract in case of treated plant samples of rhizome and stem respectively and 149.33±0.33 and 
92±0.4 mg/GAE per gram extract in case of untreated plant samples of rhizome and stem respectively of Chamaecostus 
cuspidatus. Similarly, the total flavonoid content was found to be 40 and 5.66±0.33mg QE/g extract in case of treated plant 
samples of rhizome and stem respectively and 11.66±0.33 and 1mg QE/g extract in case of untreated plant samples of rhizome 
and stem respectively and the total tannin content was found to be 770.66±0.33 and 690.33±0.4mg TAE/g extract in case of 
treated plant samples of rhizome and stem respectively and 680 and 630.33±0.4mg TAE/g extract in case of untreated plant 
samples of rhizome and stem respectively of Chamaecostus cuspidatus. 
 

IndexTerms- Acoustic technology, Indian Classical Ragas, synchronized sound waves, Indian classical instrumental music, 

phytochemical analysis 

 

1. INTRODUCTION 

1.1. Sound 

Sound, simply is a form of energy produced by vibrations. It can be either synchronous or asynchronous. Acoustic 

technology has been applied to different plants [15]. Vibration results when an object undergoes rapid back and forth motion 

about its mean position. The vibration can emerge out from a tuning fork, a guitar string, the column of air in an organ pipe, the 

head (or rim) of a snare drum, steam evading from a radiator, the reed on a clarinet, the diaphragm of a loudspeaker, the vocal 

cords, or nearly anything that vibrates in a frequency range that is audible to a listener (roughly 20 to 20,000 cycles per second, 

for humans) [16]. The two conditions that are necessary for the generation of a sound wave are a vibratory disturbance and an 

elastic medium, the most common of which is air [16]. Concerning the propagation of sound, it is known that when a body 

vibrates, it transfers its energy to the surroundings[16]. On receiving this energy, the air molecules around the body also starts 

vibrating about their mean position and thereby transferring the energy to their adjacent molecules [16]. This whole process of 
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transferring energy constitutes a wave such that it carries only the energy from one molecule to another without actually moving 

them. Sound requires a medium to propagate which may be solid, liquid or gas [16]. 

1.2. Synchronized sound waves  

The music and noise are the different forms of sound. Music is a melodious sound which is pleasing to our ears whereas 

the sound that is not pleasant to our ears, known as noise [16]. Music is the result of regular vibrations whereas noise is produced 

by irregular vibrations [2]. The two main foundational elements of Indian classical music are the raga and the tala. The raga 

forms the background of the melodic structure whereas the tala keeps the time cycle. The reason of these sounds,being periodic is 

the key to their having definite pitches. Sounds that are periodic have a definite pitch and musical sounds are perfectly periodic. 

Octave which can simply be known as a doubling in frequency (40 Hz is one octave greater than 20 Hz) is one dynamic concept 

related to music. The audible sound range has been arranged into several ‘octaves’ [10]. Raga is more closely related to talawith 

each unit called as matra. Indian classical music is elaborative and expressive in nature. An individual octave has been classified 

into intervals, on the basis of some of the mathematical principles. The frequency like Western classical music divides an octave 

into twelve semitones of which the seven basic notes are in ascending tonal order. Saptak, which is equivalent to octave, in Indian 

Classical Music, is composed of twenty-two tones referred to as ‘Shruti’. Indian Classical Music may have four, five, six or seven 

tones or seven pure notes called ‘shuddha swaras’. The ‘shuddha swaras’ are surrounded by the microtones or the unit of tonal 

measurement or audible unit as shrutis, which exhibit different frequency range (Table 1). In addition to these seven notes, the 

other additional five notes called the ‘vikrit swaras’ are known, which are Re Komal, Ga Komal, Ma tivra, Dha Komal and Ni 

Komal. While ‘Komal’ refers to a decrease in the frequency form the contiguous pure note, a rise in frequency means ‘Tivra’ [10]. 

Table 1. Frequency ratios of ‘shruti’ values [10]. 

Shruti Frequency ratio (f=v/λ) Frequency (Hertz) 

Sa 1/1 240 

Re1 32/31 252.8 

Re2 16/15 256 

Re3 10/9 266.6 

Re4 9/8 270 

Ga1 32/27 284.4 

Ga2 6/5 288 

Ga3 5/4 300 

Ga4 81/64 303.7 

Ma1 4/3 320 

Ma2 27/20 324 

Ma3 45/32 337.5 

Ma4 64/45 341.3 

Pa 3/2 360 

Dha1 128/81 379 

Dha2 8/5 384 

Dha3 5/3 400 

Dha4 27/16 405 

Ni1 16/9 426.6 

Ni2 9/5 432 

Ni3 15/8 450 

Ni4 31/16 465 

*Sa-Shadja, Re-Rishab, Ga-Gandhar, Ma-Madhyam, Pa-Pancham, Dha-Dhaivat, Ni-Nishad [10] 

* V is the wave speed, λ is the wavelength of the wave [10]. 

The tone and scales in music are also an important element in music and the equally related terms are rhythm and speed. 

Several degrees of speed or beat called as ‘Laya’, ranging from ‘vilambit’ (very slow) to ultra-fast (‘Drut’). A total of 240 

vibrations per second are created by the note Shadja (Sa). Likewise, number of vibrations generated by other notes is: Rishab 

(Re)-270, Gandhar (Ga)-300, Madhyam(Ma)-320, Pancham (Pa)-360, Dhaivat (Dha)-400 and Nishad (Ni)-450 [9]. 

Hypothetically, the Indian Classical Ragas can also be scientifically classified like the living organisms and such classification 

can be referred to as Genesis. According to the genesis of Indian Classical Ragas, Thaat equals Class, the Ragas are equivalent to 

Family and theNotesmay be synonymous to species (Table 2). 
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Table 2. Origin of Indian Classical Ragaas [1]. 

Name of Thaat 

(Class) [8] 

Some well-known 

Ragasof the 

corresponding 

Thaat(Family)[8] 

Properties of Notes (species) of that 

Ragas [8] 

Time of playing 

Bilawal Bilawal, Bihag, Durga, 

Hansdhwani 

All shuddh or natural notes Almost all day 

Kafi Kafi, Pilu, Bageshri, 

Mian ki Malhar 

Ga, Ni, Komal Almost all the day 

Asavari Asavari, Jaunpuri, 

Darbari, Kanada 

Ga, Dha, Ni Komal Noon (10am-12am), Night (10pm-12am), 

Midnight (12am-2am) 

Khamaj Khamaj, Jhinjhoti, Desh Ni Komal Late evening (8pm-10pm) 

Kalyan Kalyan, Shuddh Kalyan, 

Aiman 

No Komal, only Teevra Ma Almost all day 

Bhairav Bhairavi, Gauri, Lalit, 

Jogiya, Ramkali 

Re, Dha Komal Early morning (6am-8am), Morning (8am-

10am), Evening (6pm-8pm) 

Bhairavi Bhairavi, Bilaskhani, 

Todi, Malkaus 

Re, Ga, Dha, Ni komal Morning (8am-10am), Noon (10am-12am), 

Midnight (12am-2am) 

Marwa Marwa, Jait, Vibhas, Re Komal, Ma Teevra Almost all the day 

|Poorvi Purvi, Shree, Basant Re, Dha Komal, Ma Teevra Predawn (2am-4am), Dawn (4am-6am), 

Dusk (4pm-6pm), Evening (6pm-8pm) 

Todi Todi, Multani, Gurjari 

Todi 

Re, Ga, Dha Komal, Ma Teevra Morning (8am-10am), Dusk (4pm-6pm) 

1.3 Effect of music on plants 

Synchronized sound waves of Indian classical music have been applied to plants at various growth stages. It is known to 

effect or stimulate the seed germination, flowering, fruiting and fruit ripening in several plants [6]. Further the exposure of plants 

to the sound enhances the defense mechanism of plants against several biotic and abiotic agents [15]. Sound waves can also act as 

a potent agent that can alter the cell cycle of the plant [12]. Several works and observations showed that plants respond to 

different types of music. It can show both detrimental and stimulatory effect in its expansion and development. Music styles with 

hard-core vibrations cause major detrimental effects on the plant growth and development [2]. Plants accept Indian classical 

music and showed an increased growth and development, which is well confirmed from our present experimental research work 

[9].  

2. MATERIALS AND METHODS  

2.1. Materials 

The plants were kept in a scientifically designed acoustic chamber. The acoustic chamber was provided with the 

temperature and light as that of the controlled environment. The acoustic chamber supports the plant growth by providing a 

constant flow of air by means of inbuilt fans and vents. The moisture of the chamber was maintained by watering manually. The 

plants were subjected to the Indian classical music with the help of a music system with the main unit of frequency 50 Hz-200Hz 

and two satellite units (with a frequency range of 200Hz-1800Hz), which were placed inside the chamber. The plant material 

selected was the rhizome and stem of Chamaecostus cuspidatus. 

2.2. Method 

Extraction of bioactive compounds was carried out in both the selected control and experimental plant species by 

modified maceration method using methanol, ethanol, acetone and deionized water [14]. Phytochemical screening of the extracts 

was carried out as per the standard methods [7]. For alkaloids Dragendorff’s test, Mayer’s test and Wagner’s test was performed. 

For tannins Ferric chloride test and gelatin test was performed. For glycosides Keller-Kiliani test was performed. For saponins 

froth test was performed. Assessment of the bioactive compounds in the rhizome and stem extracts was done by using UV-Vis 

spectroscopy [11]. Peak absorbance values were tabulated against peak wavelength for each solvent, depending on this value 

multivariate analysis was performed for the same by using SPSS software. The total phenolic content, total flavonoid content and 

total tannic acid content in the plant sample was also determined [5]. 
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3. RESULTS AND DISCUSSION 

3.1. Results 

 Rhizomes and stems of insulin (Chamaecostus cuspidatus) were taken to carry out the phytochemical analysis. The 

samples were macerated in 4 different solvents (methanol, ethanol, acetone and deionized water) and the extract was subjected to 

different phytochemical tests [14]. The observations are presented in tabular forms. 

3.1.1. Phytochemical screening of the extracts was carried out as per the standard methods [7]. 

 a) Phytochemical screening of the extracts was carried out as per the standard methods [7] in Chamaecostus 

cuspidatus (control and experimental) in pure solvents of 5 different phytochemicals like alkaloids, tannins, glycosides, saponins 

and anthocyanins were analyzed using 4 different types of pure solvents like methanol, ethanol, acetone, and deionized water 

using different procedures [7]. The results are given in a tabular form (Table 3 and Table 4). 

Table 3. Presence and absence of photochemical in the rhizomes (1) and stems (2) of Chamaecostus cuspidatus (control) in pure 

solvents. 

SOLVENTS PHYTOCHEMICALS 

Alkaloids Tannins Glycosides Saponins Anthocyanins 

1 2 1 2 1 2 1 2 1 2 

Methanol + + + + + + + + - + 

Ethanol + + + + + + + + - + 

Acetone + + + + + + + + - + 

Deionized water + + + + - + + + - + 

*Key: +++ = High concentration, ++ = medium concentration, + = low concentration, - = absent 

Table 4. Presence and absence of phytochemicals in the rhizomes (1) and stems (2) of Chamaecostus cuspidatus (experimental) in 

pure solvents. 

SOLVENTS PHYTOCHEMICALS 

 Alkaloids Tannins Glycosides Saponins Anthocyanins 

1 2 1 2 1 2 1 2 1 2 

Methanol +++ ++ +++ ++ +++ ++ +++ ++ ++ ++ 

Ethanol +++ ++ +++ ++ ++ ++ + ++ + + 

Acetone +++ ++ ++ ++ ++ ++ + ++ + + 

Deionized water - + - ++ - + - + - + 

*Key: +++ = High concentration, ++ = medium concentration, + = low concentration, - = absent 

3.1.2. Assessment of the bioactive compounds in the rhizome extracts was done by using UV-Vis spectroscopy [11]. 

Plant extracts were measured for their absorbance against solvent blanks at a wavelength ranging from 220-700 nm. 

Statistical analysis was carried out using SPSS software. The results were given in tabular forms (Table 5, Table 6, Table 7, Table 

8, Table 9and Table 10). The standard deviation and variance statistic were calculated for the control and experimental absorbance 

values. 

Table 5. Mean and standard deviation analysis of the sample (rhizome). 

 

Mean and standard deviation analysis of the sample. 

SOLVENT 
SAMPLE Mean Std. Deviation N 

ETHANOL C .8278 .81569 26 

E 1.1887 .84014 26 

Total 1.0083 .83984 52 

ACETONE C 1.6856 1.03119 26 

E 1.7752 .91679 26 

Total 1.7304 .96711 52 

DWATER C .8756 .93840 26 

E 1.4558 .86976 26 

Total 1.1657 .94250 52 

METHANOL C 1.6187 1.09340 26 

E 1.7313 1.08764 26 

Total 1.6750 1.08127 52 
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Table 6. Mean and standard deviation analysis of the sample (stem). 

 

Mean and standard deviation analysis of the sample. 

SOLVENT SAMPLE Mean Std. Deviation N 

ETHANOL C 1.1394 .79637 26 

E 1.3628 .82738 26 

Total 1.2511 .81189 52 

ACETONE C .8772 1.02090 26 

E 1.2962 .78828 26 

Total 1.0867 .92750 52 

DWATER C .3830 .44224 26 

E 1.0283 .67144 26 

Total .7056 .65039 52 

METHANOL C .6868 .70927 26 

E .8815 .70539 26 

Total .7842 .70723 52 

 

Table 7. Multivariate Testsa (rhizome) 

 

Multivariate Testsa 

Effect Value F Hypothesis df Error df Sig. Partial Eta Squared 

Intercept Pillai's Trace .796 45.754b 4.000 47.000 .000 .796 

Wilks' Lambda .204 45.754b 4.000 47.000 .000 .796 

Hotelling's Trace 3.894 45.754b 4.000 47.000 .000 .796 

Roy's Largest Root 3.894 45.754b 4.000 47.000 .000 .796 

SAMPLE Pillai's Trace .263 4.189b 4.000 47.000 .006 .263 

Wilks' Lambda .737 4.189b 4.000 47.000 .006 .263 

Hotelling's Trace .357 4.189b 4.000 47.000 .006 .263 

Roy's Largest Root .357 4.189b 4.000 47.000 .006 .263 

 

 

Table 8. Multivariate Testsa (stem) 

 

Multivariate Testsa 

Effect Value F Hypothesis df Error df Sig. Partial Eta Squared 

Intercept Pillai's Trace .780 41.562b 4.000 47.000 .000 .780 

Wilks' Lambda .220 41.562b 4.000 47.000 .000 .780 

Hotelling's Trace 3.537 41.562b 4.000 47.000 .000 .780 

Roy's Largest Root 3.537 41.562b 4.000 47.000 .000 .780 

SAMPLE Pillai's Trace .387 7.420b 4.000 47.000 .000 .387 

Wilks' Lambda .613 7.420b 4.000 47.000 .000 .387 

Hotelling's Trace .631 7.420b 4.000 47.000 .000 .387 

Roy's Largest Root .631 7.420b 4.000 47.000 .000 .387 

 

 

Table 9. Standard error analysis (rhizome). 

 

Standard error analysis 

Dependent Variable SAMPLE Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

ETHANOL C .828 .162 .502 1.154 

E 1.189 .162 .862 1.515 

ACETONE C 1.686 .191 1.301 2.070 

E 1.775 .191 1.391 2.159 

DWATER C .876 .177 .519 1.232 

E 1.456 .177 1.099 1.812 

METHANOL C 1.619 .214 1.189 2.048 

E 1.731 .214 1.302 2.161 
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Table 10. Standard error analysis (stem). 

 

Standard error analysis 

Dependent Variable SAMPLE Mean Std. Error 

95% Confidence Interval 

Lower Bound Upper Bound 

ETHANOL C 1.139 .159 .820 1.459 

E 1.363 .159 1.043 1.683 

ACETONE C .877 .179 .518 1.236 

E 1.296 .179 .937 1.655 

DWATER C .383 .111 .159 .607 

E 1.028 .111 .804 1.252 

METHANOL C .687 .139 .408 .965 

E .882 .139 .603 1.160 
 

 

3.1.3. Determination of total phenolic content [5], total flavonoid and total tannin content in plant sample [5]. 

The total phenolic contents in the extracts were determined by using Folin-Ciocalteu colorimetric method based on 

oxidation reduction reaction. All the experiments were repeated for three times and the results in the triplicate was determined. 

The absorbance was measured in 760nm against blank. The average absorbance values obtained were plotted for the calibration 

curve. The extracts were prepared, total phenolics content of the extracts was expressed as mg gallic acid equivalents (GAE) per 

gram of sample in dry weight (mg/g). The results are given in tabular form (Table 11). 

Table 11. Total Phenol content in the rhizome and stem of Chamaecostus cuspidatus. 

Type of 

material 

Sample Type Sample 

solution 

(gm/ml) 

Weight of 

dry weight 

per ml (gm) 

Absorbance GAE 

concentration 

(mg/ml) 

C=c1*v/m 

(mg/gm) 

Mean±SEM 

Rhizome Control 1000 0.001 1.351 0.149 149 149.33±0.33 

Experimental 1000 0.001 2.145 0.251 251 251.33±0.33 

Stem Control 1000 0.001 0.904 0.092 92 92±0.4 

Experimental 1000 0.001 1.532 0.17 170 170±0.4 

* Total Phenol content in the rhizome and stem of Chamaecostus cuspidatus (control). 

 

 

Figure 1. GAE concentration in mg/gm. 

The total flavonoid contents in the plant extracts were determined by using aluminium chloride colorimetric assay. All 

the experiments were repeated for three times and the results in the triplicate was determined. The absorbance was measured in 

510 nm against blank. The average absorbance values obtained were plotted for the calibration curve. The extracts were prepared, 

total flavonoid content of the extracts was expressed as mg quercetin equivalents (QE) per gram of dry extract (mg/g). The results 

are given in tabular form (Table 12). 

 

 

 

 

 

 

 

 

 

0

50

100

150

200

250

300

Control Experimental

GAE concentration in mg/gm

Rhizome

Stem

http://www.ijcrt.org/


www.ijcspub.org                                    © 2022 IJCSPUB | Volume 12, Issue 3 September 2022 | ISSN: 2250-1770 

IJCSP22C1221 International Journal of Current Science (IJCSPUB) www.ijcspub.org 888 
 

Table 12. Total Flavonoid content in rhizome and stem of Chamaecostus cuspidatus. 

Type of 

material 

Sample Type Sample 

solution 

(gm/ml) 

Weight of 

dry weight 

per ml (gm) 

Absorbance Quercetin 

concentration 

(mg/ml) 

C=c1*v/m 

(mg/gm) 

Mean±SEM 

Rhizome Control 1000 0.001 0.024 0.012 12 11.66±0.33 

Experimental 1000 0.001 0.065 0.04 40 40 

Stem Control 1000 0.001 0.006 0.001 1 1 

Experimental 1000 0.001 0.013 0.006 6 5.66±0.33 

*Total Flavonoid content in rhizome and stem of Chamaecostus cuspidatus (control). 

 

Figure 2. QE concentration in mg/gm. 

The total tannin contents in the plant extracts were determined by using the modified Folin and Ciocalteu method. All 

the experiments were repeated for three times and the results in the triplicate was determined. The absorbance was measured in 

725 nm against blank. The average absorbance values obtained were plotted for the calibration curve. The rhizome extracts were 

prepared, total tannin content of the extracts was expressed as mg tannic acid equivalents (TAE) per gram of dry extract (mg/g). 

The results are given in tabular form (Table 13). 

 

Table 13. Total Tannin content in rhizome and stem of Chamaecostus cuspidatus. 

Type of 

material 

Sample Type Sample 

solution 

(gm/ml) 

Weight of 

dry weight 

per ml (gm) 

Absorbance TAE 

concentration 

(mg/ml) 

C=c1*v/m 

(mg/gm) 

Mean±SEM 

Rhizome Control 1000 0.001 0.976 0.680 680 680.66±0.33 

Experimental 1000 0.001 1.103 0.771 771 770.66±0.33 

Stem Control 1000 0.001 0.900 0.630 630 630.33±0.4 

Experimental 1000 0.001 0.990 0.690 690 690.33±0.4 

*Total Tannin content in rhizome and stem of Chamaecostus cuspidatus (control). 
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Figure 3. TAE concentration in mg/gm. 

3.2. Discussion 

The present research work was conducted on the impact and effect of the synchronized sound waves and their frequencies 

in different strings and closed-pipe Indian classical instrumental music displayed through various Ragas, viz: Raga- Kedar (flute), 

Raga- Kedar (santoor), Raga-Rageshree (sitar), Raga-Bhairavi (flute), Raga- Shree (Sarangi), Raga- Milan ki Todi (Sarod), Raga- 

Ramkali (Sitar) on phytochemical analysis in the rhizome of Insulin (Chamaecostus cuspidatus) plants. In the above-mentioned 

work, the rhizome and stem of the treated plants showed the presence of higher concentration of phytochemicals like alkaloids, 

tannins, glycosides, saponins and anthocyanins when the plants treated with Indian classical Instrumental music were qualitatively 

examined. Through the assessment of the bioactive compounds in the rhizome extracts by using UV-VIS spectroscopy the mean, 

standard deviation, multivariate analysis and standard error was calculated by taking the absorbance of both control and 

experimental sample. The mean and standard deviation values in all of the pure solvents that are methanol, ethanol, acetone and 

deionized water in case of treated extracts showed that the data were spread over a wider range of values, which further shows that 

the treated plants have higher concentration of phytochemicals when compared to that of the untreated samples. The multivariate 

analysis suggested that the p-value is less than 0.05 (null hypothesis is rejected and alternative hypothesis is accepted) which 

suggests that there exists a significance difference between the treated (experimental) and control absorbance values. The total 

phenol content was found to be 251.33±0.33 and 170±0.4 mg/GAE per gram extract in case of treated plant samples of rhizome 

and stem respectively and 149.33±0.33 and 92±0.4 mg/GAE per gram extract in case of untreated plant samples of rhizome and 

stem respectively of Chamaecostus cuspidatus. Similarly, the total flavonoid content was found to be 40 and 5.66±0.33mg QE/g 

extract in case of treated plant samples of rhizome and stem respectively and 11.66±0.33 and 1mg QE/g extract in case of 

untreated plant samples of rhizome and stem respectively and the total tannin content was found to be 770.66±0.33 and 

690.33±0.4mg TAE/g extract in case of treated plant samples of rhizome and stem respectively and 680 and 630.33±0.4mg TAE/g 

extract in case of untreated plant samples of rhizome and stem respectively of Chamaecostus cuspidatus. 

 (Figure 1,2 and 3). 

4. CONCLUSION 

Plants do absorb and reverberate to external frequencies in the form of sound waves especially the western and eastern classical 

music as conceptualized and established by Sir Jagdish Chandra Bose a Nobel Prize winner in 1977 [9]. Plants like humans are 

the complex multicellular organisms for they could feel and are sensitive to their surroundings [4]. Sound waves are received by 

the plants and results in the faster protoplasmic movement [6]. On receiving the sound waves mechanical vibrations are generated 

by the charged cell membranes and wall [9]. The mechanochemical enzymes which use chemical energy in the form of ATP to 

produce mechanical vibrations in cells result in the generation of sound waves in plant cells [9]. These mechanisms lead to the 

nanomechanical oscillations of cytoskeletal components of the plant cells that generate both high and low wave frequency 

vibrations [9]. The Indian classical ragaspositively influence plant growth. Plant growth stimulant as it elicits various metabolic 

processes in the plants [9]. It leads to the enhancement of plant growth thereby showing an early vegetative growth like showing 

an early seed germination and healthy seedling growth [9]. Plant growth promotion can also be related to that of the enhancement 

of photosynthetic activity. The sound waves applications in the form of single tone frequency of the instruments manipulate the 

expression of photosynthetic related genes that leads to an increase in the photosynthetic rates in plants [8]. Synchronized sound 

waves also showed an earlier fruiting and fruit ripening in terms of greater concentration of metabolites [9]. Classical music 

promotes the plant growth by regulating the synthesis of plant growth regulators such as Indole3-acetic acid and Gibberellic acid 

[9]. The synchronized sound waves of the Indian classical Instrumental music showed increased in phytochemical contents that 

might had been resulted due to the increased primary or secondary metabolism in terms of concentration like increased 

photosynthetic activity. The phytochemical compounds have an effect in the biological activity of the host plant itself that plays 

an important role in plant growth itself or in defense against the competitors, pathogens or predators. So, the increased 

concentration of the phytochemicals in different plant parts of the treated plants can effectively increase the plants growth and 

development thereby providing the human race with potent economic source for their economic growth and development. 
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