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Abstract: In this shady effects of strong, complex, dwthmic accent classical msic with seloands and kvana
miervals and frequemly reprized and ope with rhythmse dynamcally changing hmes whach oontain more
cxtemmanve kvinta sepla ofava Eiervals on mitetic mdex and reot growth were investigated @ cnion G4 N et
cepal root tap cells during pemmmation. For this am, music samples from Wagner, hMoearl, Musorgsky, { Bons
Godunev ) Chopine Tehaskovsks, Schubert were chosen. We fomd comelation between root elongation and
Binotse Indess (310 Bioth kincs of music ave positive elfects on roo growtls and mitote diviasom m onion roo
tip cells but rhythmic dynamically changing byrics alfected much better. In this study lght microscopy
techmgues were wed bt ultrstnacture of root up cells will be snsdied with ebectron microscope m the

followmg study
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INTROMMUCTION

The use of music amd scamd to Emprove health is ot
aneval ks Both harmbul ancd leeefical effects of muss
heave b recopmized by the ancient Greeks and Komsans,
mchudmg Pythagors, Demooriius, Anstotle, Calenand
Celsus (Rooke, 1985), Mhsic i wmed in reatment of
illnesses since for a borg ume past m Chima, Dindia and
Turkey. The effects of music treatmend are belfer in
neuiropatbies and depresaions (Wicke, 2002

I recently vears, twoe terms ane wused for clasifymg
misie, These are positive and negative. Positive musis
can b desonibed as mussc that hes bemeficaal cualities and
i emotionally and spimmaally uplifting, perhaps even
ealing. Additsomlly, positive music cam be relaxing.
calmirg and mentally mmwvigoratmg and negative music s
musee et suomulstes e megalnce emotions: anger,
fnstratson, depression, hatred and fear. It s the music
that sccompanies crime programe and homer  filme
{Robertson, 1998

Many people remember hearing in the 19350 about
the icdea that plasts respord 1o musie. Many expenments
have been done to see what miusic's effect on growmg
plants . Tlere wene |ots of progects i hgh schools and

colleges whneh sussssafully tested the elfects of sourd
an plant growth Does musie inchece or reduce plants
gromth? Many shadies have been done abgar thes
imeresting subject

I the 1950, Indian botamist T.C. Smgh made first
recorded shudies sbout effects of music on plants
(Tompkins and Bird, 1989, abod the sme time, o
Camendin named Bugene Canby began subgedtimg, lest
plots of wiheat 1o recordmgs ol vielin sonatas by 1.5,
Bachand foumd that yeelds iereased by 86%, Other testa
i Huana, the U5 are Canada with ulipssenie (regquencies
wielded sEmilar increases in the groswth rates of other plam
apecies (Rebertaon, 1998 Retallack (1973} determined
that these frequencies were best administered in the form
of classical misie {compossivors of 1.5, Bach, Haydn,
Beethoven, Brahms, Schubertamd other BEuropean 13th
and 1%th century composers; maditional Morth Indaan
masss performed on sitar amxl abla), played miermaently

Situclben abont effects of musie were contimesd with
Pld:l!_-,"l:ﬁiﬂ:rumm el al., 196, n'}luulﬂw:i.rl::tg,erund
MMeasures, 1979, Purple Passsen vme plants { Tompkins
and Bird, 1'98%) Aratidopris (Brasm and Daviz, 1990),
Mimoss pudica (Jones, 1991 ), Groovy plants (Davis and
Soott, 200K, com (Talos, 2001 ).
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Awian J, Flart S,

Fremch plymscast and musacian, Jowl Stembeinser,
diseovered the mechansm for how plaees neapond 1o the
stimulation of sound waves. Stembeimer composes
mimical pole sequenoes which belp plasts grow and s
applied for an intermaional patent] covenng the conoepi.
The patent imcludes melodies for oochrome oxedase and
cytochrome © which are mwo protens inwolved in
roa paraton {Begich and Begich Slacde, 2005-20008 ).

The aim of the present study is (o imvestigaie o ihe
effieots of strong, oomples, rhythomio sooent classacal musio
with ek sl bvata inervals, foecuently reprazed and
opis with rhytbmic dymamieally changing henes which
cortann mere exkTrive kvirta septa oltmca miervals an
mitoise index and root growth were investigated in omion
LA N oo pa) rood Up cells duning, germmation

MATERLALS AN METIHOES

All expenments were performed on sdventitious rocds
al’ the e Allien cope on hee 2006 im0 Ecime-
TURKEY. The onion wed in the experiment bad been
prepared as described by Wierzbncka (19871 They were
prlamed i 60 . e water il grown i cpais eontaines
at 22T pH vahes of water were performed with an Crion
T20A Model pH meler ming a comhined slestrods,
Groug | listened strong. complex, rhpthmio  sooem
cleawal mmw with scluela amed kvarta antervals,
frequenily reprized from Wagner (Venizherg scens),
Musorgsky, Bons (odunoy (different national anthems |
ardl Grogp 2 batened ogne with elealenie dynamically
chamging hynos which confain more extensmoe Evinta sepia
ot inbervals Trom Moz (Re mines paanso coneenis),
Chopin  (waltzes), Tohatkbovska (Seascoms), Schuberd
{Ave Mana) were chosen Cniome hstened musie fior
10 days, & b per a day, Sound miemity of mmics were
meaared with soursd labsel meter, Casella { 20007,

The roct elongaiion toxsesmy fesi wis performed
acoordirg o Chang & al. (19970 AL the end of 10 days
the sortal foxd kil wass mcased. The expenment was
gel up in s completely mndonized desgn wath 4
replkcaom. The sugmfican difference between  the
treated aind the contred sampls wis analyeed by
Sruderife-tosd. The vabws of ool are mears of
0 T AR TS

Afber 10 dans treatment, the root tips of onlons were
fimed in Camoy fative (3 aleohol: 1 acetie sesd) and
bedrolyzed im 1 W HO & 30°C for 3 min follewed by
sipunshing iy a 2% aceto oreon slain Shides were kept in
a [reezer andl examined withina maontly Two thousand and
fme bnmdred cells were oourded from each growup and
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milohic index was  delermined accondmg o equation
below (Bogas of @l. 19930 The slides were cxamined with
an Cllymps photamicroscope.

ML= M= 100T

(MI: mitotic mdex. M manber of celle m mtaphase,
T: totally coumted oell mmbser)

RESULTS

The results of this shady was evabaated n two sheps,
the effect al strong. comple fdnthmee acoenl classical
music with selunda and varta miervals, frequently
reprized and opue with dnibmio dynamically changimg
Iy which contam more exiensive kvinta sepia akiava
imlervals on pesd growikn on mitetie nden. Ao pH
vabae af water was messured and fomel 758 Sousd
inlenasty levels of Grougs 1, 2 and control are lstened
buzliwwr ( Table 17

Phytsingie eifeed frool doagation): Table 2 shoos the
pesitree elfects of samples of strong, complex, rnptlmae
aocent clasical mew and hyrics which contan more
exiensive kvimta septn oflava miervals s on the
development of the onion roots. Cremeral toosesty ean't be
detormaned from the talle, The phytotene elfects (BC.0 of
musio for root elorgatson werne not foamd of these kinds of
mussic. We saw that after 107 day the development of the
crifon feots m owaker, Thero wis positive clunge in the
lerggah of the schomtive roots as wo com paned them with
the oomtrol. But oncns those exposed o bymics were
shiown hetier growth amd (Table 2 and Fig. 11

Mlitotic imdex: The effects of samples of strong, comples,
rheythmee accent classical music and bhyrnes which contain
maore exlensive kvints sepn olimces tervals msmic on
maei: (requeney ane ihow i Talle 2 Al the samples of
mueis water have positive effects on mitose. The increase

of mitotic frequency vamnes among music types { Table 21

Tabebe |: Soamd mmerviiny leveb of rame St st listonsd by Cooages |
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