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Names of Ragas like Kutanji, Erukalakambhoji and.

Velavali reveal a tribal origin.

Such ragas as Dvitiya Saindhavi, Tritiya Saindhavi,
Chaturtha Saindhavi and Dvitiya Kedsram suggest that

these are slightly different forms of Saindhavi and
Kediram tespectively.

There are ragas with dual names. Andolika and
Mayaradhvani are one and the same raga; likewise are
Sindhu dhanyasi and Udayaravichandrika; Rama mano-
hari and Rama manohari ; and Vanali and Rasavali.

The names of some ragas have undergone a slight
change, Dhanyisi is referred to in earlier works as
Dhannasi, Dhandsi, Dhanssi, Dhanasti, Dhanasari
and Dhanyssi. Yadukulakambhoji is refered to as
Erukalakamboji, Yarakalakambodhi, = and Edukula-
kambodi. :

S

CHAPTER V|
22 SRUTIS

In the history of world music, Indian music is one of

the earliest to use quarter-tones. Itis the use of quarter-

tones and micro-tones that imparts a peculiar charm -and

flavour to the music of India. Twenty-two such notes 7.¢.

ten notes in addition to the universal twelve notes of the
gamut have been in use for centuriecs. Many ancient
Sangkrit and Tamil works refer to the 22 srutis as the
foundation of the Indian musical scale. With the progress
of the art, a few more srutis have come into use.

‘Theoretically, the number of srutis figuring in Indian

music has been estimated by various scholars as 22, 24; _27:
32, 48, 53 and 96.  Though in modern music we ase a few
srutis in addmon to the 22, the number 22 represents

ithe barest minimum of srutis that has been actually tised
‘ih Indian music from ancient times. . A few of these srutls

ﬁgure in rare ragas and they live only through these ragas.
A well-trained &ar can perceive and identify at Ieast

50 notes in an octdave. In music, however, we are con”

cerned only with those * stutis which actually occur in

‘ragas andiwhlch bear & 1concordant telationship with one
‘another. The rest are dmarded The use of these subtle

tones is if fact the glory of Indiah’ music and testifies to

_the highly devéloped adrdl ‘powérs of the Indiat 'musician.

Musxcxans aré' not, generally speakmg, coriscious of the
precise frequency values of ‘these stutis, but keeping

“thie melodic picture bf the raga in theit minds, they are
. able to sing or play the srutis accurately, Just as a person

can speak a language correctly without knowing in detail its
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grammar, so also a person can sing a raga or a composition
in it correctly, without knowing the frequencies of the notes
figuring in the raga.

The subject of 22 srutis is one of the most difficult

. branches of the science of Indian music. It can be under-
stood only by persons with many years of musical training.

In fact those janya ragas, which can possibly claim more
than one janaka mela are put under particular melakartas
on the basis of their sruti:values only. The melodic
individuality of a raga is revealed only when its charac-
teristic srutis are sounded.

A sruti is a note of minute pitch which a refined and
trained  ear can distinguish. It is the smallest
audible difference of pitch. It is a fraction of a semi-tone:
There is no such thing as a unit sruti with a constant
value. An ea sruti (single sruti) nterval is of three sizes,
When we say that there is an interval of omne sruti

between a pair of notes the value of this sruti interval may .

be any one of these according to the notes forming the
pair. The *values of these srutis are, in the increasing
order of pitch: (comma of Didymus : 22 cents), 3%
(70 cents) and 358 (Pythagorean Limma : 90 cents). 34 is

called the pramdina sruti. The other two srutis are
termed  nyune sruti and purna. sruts respectively. The
term purna sruti denotes the eka sruti  interval of
the highest pitch. The term ayuna. sruti means the sruti
that is slightly less than the purna sruti. The octave is
divided into 22 intervals of unequal pitch. In other words,

. * The values of srutis can be expressed in terms of vibrations

_per second or as rabios bo the fundamental or in cyclic cents.

ey
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the sthayi is conceived of as the sum total of 22 srutis of
unequal size. Notes which are separated from one another
by an interval of less than a pramana sruti are nog
reckoned

‘A dvisrvii interval has two values: {$ and }3j. The
former is ‘the diatonic semi-tone and is called the
purna dvisrufi interval (112 cents). The latter is slightly
less than the semi-tone and ‘is called the nyuna
dvisruti interval (92 cents). Between the shadja and the
suddha rishabha is a semi-tone }{. But between suddha
rishabha and chatussruti rishabha is the slightly flattened
semi-tone 135 or nyuna dvisruti interval—{§ x }35=4.

A trisruli inferval has a constant value 4% (182 cents)
and corresponds to the minor tone. A chatussruti interval
has also a constant value § (204 cents) and corresponds to
the major tone. '

A chatussruli interval comprises two pramszna srutis
(commas), one nyina sruti and one purna sruti (limma)
Ix3gxigi=1.
A chatussruti interval comprises a puarna . dvisruti
interval and a nytpa dvisruti interval 1§ X{3§=4¢.

A panchasruti interval is equal to §3 (294 cents).
Between the chatussruti rishabha and the suddha madh-

' yama is a panchasruti interval—3 X §7=3.

A shatsruti interval is equal to & (316 cents). There

is a shatsruti "interval between antara gandhara and

panchama: §Xg=4§.

i T T
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The difference between a shatsruti interval and a pan-
chasruti interval (6 - 5) is a comma {§ or a pramana sruti. -

The difference between a panchasruti interval and a
chatussruti interval (5 - 4) is a limma 3§ or a pirna sruti.

" The difference between a chatussruti interval and a
triscuti interval (4 - 3) is a comma {§ or a pramana sruti.

The difference between a trisruti interval and a
dvisruti interval (3 - 2) is 3§ or a nyana sruti,

The difference between a dvisruti interval and an
ekasruti interval of the parna type (2-1) is a comma L3
or pramana sruti. :

Furopean musicians, brought up in the tradition of
equal temperament, while listening to Indian music employ-
ing quarter-tones are likely to get the impression that
impure notes are being played. This -is an erroneous
notion. It is of interest to note that in recent years
attempts have been made in Europe to write quarter-tone
music and pianos containing 24 keys to the octave have
been made. A whole opera employing quarter-tone music
was performed some years ago in Germany.

Since equal temperament is resorted to in Western
music, a quarter-tone there will mean an exact half of a
semi-tone i.e. 50 cents which is not the case in Indian music.

It is possible to have 22 frets on the vina finger-board
to indicate the 22 sruti-sthanas and play music, but this
arrangement will become too unwieldy, The present
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arrangement by which we produce the srutis by deflecting

the string from the lower svarasthanas is quite satisfactory.

The distribution of 22 srutis over the 12 svarasthanas is
an easy and workable arrangement. The 12 frets for an

octave on the Vina do not warrant the assumption that

only 12 notes are used in an octave.

In ancient music, the 22 srutis were distributed over
all the sapta svaras. But later on, when gq and pg came to
be regarded as quikruta svaras, (i.e., changeless and not

admitting of varieties) sa and pq took one sruti each and .

the remaining 20 srutis. were distributed amongst the
5notes: -7i ga ma dha and n; at the rate of 4 for each
note. Thus 4x5=20+1+41=22 srutis. Hence the signifi-
cance of the statement: sparas are 7, svarasth@nas are 12
and srutts are 22.

The 22 srutis of ancient music were not mere theoretical
postulates. They were solid musical facts and were ascer-
tained when Rig Vedic hymns and melodies were sung with
sa, ma and pa as the tonic note or adhara shadja.

A musical scale is a ‘colleétio‘n of all the notes used in

the octave in a particular country. A musical scaleisa

gradual évolution. It is the result of centuries of musical
thought and practice. :

The 22 srutis are the foundation of the original scale

~ and thiey were derived primarily for fixing the values of the

suddha svaras j.e., the notes of the Sama gana. Excepting

fog.the notes sa, ma and pa, the term suddha sparg in
ancient music and modern music denotes notes of entirely -

12
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different pitch. The frequencies of these notes have been
given in the preceding chapter. The srutis are derived
upon the principle of sqmypaditps or consonance. The 22
srutis were evolved by the Cycle of Fifths and Fourths i.¢.,
by the sa-pa and sg-ma methods (samwada dvaya).

gargaaEE gligiFaf ag

—Ahobala’s Sangita parijita.

i.e., the 22 srutis are arrived at by the shadja-
panchama bhava

(Note. A Panchama interval below the shadja gives the

suddha madhyama.). Thus a cycle of under fifths will give
the values obtained in the Cycle of Fourths.

The traditional mention of Panchama and Madhyama
as the basis- of derivation should be taken only as illus-
trative and not exhaustive. The Cycle of Thirds sg-ga
series will furnish other srutis as well.

All the 22 srutis become svaras in some raga or other,
Srutis actually used in a raga attain the status of svaras in
that raga and the other notes remain merely as srutis.

It will be useful at this stage for the student to become

familiar with the frequencies of the easier srutis and then :

to study the more difficult ones.

From the Harmonic Series, we see that the values of
the successive intervals arc:—a sthayi (octave), a pancha-

ma (perfect 5th), suddha madhyama (perfect 4th), antara

gandhara (major 3rd), sadhurana gindbara (minor 3rd),
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etc. From the 8th to the 9th is a chatussruti (major tone),
from the 9th to the 10th is a trisruti (minor tone) and from
the 15th to the 16th is a dvisruti (diatonic semi-tone).
The other successive intervals are of interest only from the
academic point of view and are not of musical importance.

The Harmonic Series again gives us the values of
Panchama as §; Antara Gandhara as § and Chatussruti
Rishabha as 2,

There is an interesting point about these three notes : —

Panchama is the harmonic mean of shadja and tara

. 142 .
shadja, i.e-,——;— =3.

Antara Gandhiara is the harmonic mean of shadja and

3
panchama 1 ;:? =2

Chatussruti Rishabha is the harmonic mean of shadja

+

2

and antara gandhara ! =3

The sa-pd';;gries or the Cycle of Fifths gives us the
following notes :—

- sa (the starting-note of the cycle)=1; Panchamae= 3,

- Panchama of this Panchama is the tara sthayi Chatus- |

sruti Rishabha §x§=% which is a *compound interval,

This note in the madhya sthayi will have the value

G+d 3

* A compound interval is an inerval greater than an ogtave, °
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" The Panchama of this Chatussrun Rishabha gives us
the Chatussruti Dhaivata § x 2~ 2?1 which is the Pythagorean
major 6th.

The Panchama of this Chatussruti Dhaivata gives us
a note in the tara sthayi which is slightly above the Antara
Gandhara $§x §=3}. This note in the madhya sthayi=84
divided by 2=32%i. This note is higher than the Antara
gandhara by a comma interval % 8i=%81. This note is
called the Tivra Antara Gandhara or the Chyuta Madhyama
Gandhara and is the Pythagorean major 3rd.

Its Panchama gives us the note: Tivra Kakali Nishada

ot the Chyuta Shadja Nishadha $4 x3=3¢3. This note is -

the Pythagorean major 7th. ..

The sa-ma series or the Cycle of Fourths gives us the
following notes :—

sa (the starting-note of the cyc]e)— i

Its suddha maddyama==

The suddha madhyama of this madhyama is the .

flattened Kaisiki Nishada : §x#=218.

The suddha madhyama of this nishada is the tara
sthiyi flattened sadharana gandbara:

16 x$=5%. This note in the madhya sthayi will have

the value $% divided by 2=

The suddha madhyama of this gandhara is the ﬂattened
fotm of suddha dhaivata :—

71X5=

128
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The suddha madhyama of this dhalvata is the eka sruti
rishabha of tara sthayi :— I
12 x ¢=842  This note in the madhya
sthayi will have the value 24§ ‘ S e
If suddha madhyama is taken as shadja it§ antara
gandhara will be the note of frequency: #wx%2=25. This
note is the Trisruti Dhaivata and is at a trisruti interval
from Panchama. The same note a Fifth below gives us
the Trlsrutl Rishabha 19 (minor tone).

Between the Antara ga.ndhara and the suddha madh-
yama is a dvisruti interval, {&; thus §xI$¢ - Betiween
he kukah mshada and taira shadja is also a dvisruti

interval : =2. The suddha rlshabha is a dvlsrutl .

interval from shadja and its frequency is T

The sadharana gandhara is a dvisruti interval from
chatussruti rishabha and its frepuency is: $xI&=48, ‘

The Prati madhyama is a dvisruti interval from

suddha madhyama and its frequency is : §x {§=44. -

The ratio of the frequency of a note to that of a lower-

note is termed the interval between -them. In order to

obtain the interval value between any two notes d1v1de the.
frequency of the higher note by that of the lower..note:
Thus the interval between suddha . madhyama and . Pa:n--
*.chama is a chatussruti interval : 3+34,4.e. §X3=8. i ,-

1t consequently follows that a lower. note :multiplied

- by the interval between it and the next higher note glves,;v-

the pitch of that higher note. Thus §x}§=4.

And if n=the number of vibrations - of sty then the.-
frequency of any other note say like chatussrutj rishabha==- .

. £ A abgm
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% n; that of antara gandhara=$ » and so on. If the inter-
val is inversed we get the vibrating length of the string.

A careful and analytical study of the Sankardbharana
scale reveals to us that almost all the important intervals
used in music figure therein.

There is a dvisruti interval between gaq and m« :
5,16 4
1Xi57 5

There is a trisruti interval between rf and ga
9.,10__5
85071

There is a chatussruti interval between ma and pa
4.,9_38
§¥5=3,

There is a panchasruti interval between ¢ and mq :

9 /89 4
§ X357 =3,

There is a shatsruti interval between ga and pa :
5,6 3
iX5=35.

In the sruti scheme, precedence is first given to sa-pa
values then to gu-mq values and then to sa-ga values.

It is not unusual for a raga to change some of
its characteristic srutis in particular sanchsras. Occa-
sionally in some ragas, the frequencies of svaras differ in
their arohana and avarohana. Rishabha and Gindhara of
Todi are instances in point.

The Table on the next page gives the modern names
for the 22 srutis, their frequencies as also the ragas in which
they are met with, The four sruti varieties of a note are
for the sake of convenience, referred to in the increasing
order of pitch as, ra, 7i, ru, re ; ga, gi, gu, ge and so on,

e
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TABLE V.—Dvavimsati (22) Sruti Chart.

&l /e

. Value in ' v 1 R : hi h
, s "How. : vibrations |, ' 218 agas In whic
Namg of the sruti represented F;equency per second } mc:g_tc_shc the sru_:;ist 1alxre met
| with sa=240 |
|
Shadja sa 1 240 0 | All ragas
256 286 /243
Ekasruti Rishabha ra r, 343 252.8 90 | Gaula
16 s /80 )
Dvisruti » Yi r; = 256 | 112 | Mayamalavagaula
ig 25 /2.4 |
Trisruti ” ru r, 3 266.6 182 | Bhairavi
‘ ‘ a1/ 80
Chatussruti ,, re r, ?; 270 204 | Sankardbharana
256 /243
{ Suddha Gandhara or Komall ga g, ?2’% 284.4 294 | Bhairavi
Sadharana Gandhara 8(/86
Sadharana Giandhara gi g g 288 316 | Kharaharapriya
Zs /24
Antara Gandhara gu g, % 300 386 | Sankaribharana
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TABLE V.—Dvavimsati (22) S

ruti Chart—(Contd.)

Tara shadja

_ . . Value i ., —
~ Name of the sruti How | rrequency vibrations |, Value | Ragasin which .-
s S represented : per second |12 cyclic the srutis are met
- with sa=24¢ | Cents .- w;th .
Chyuth madhyatﬁa .gé“ or| ge | 81 : .
g e - ..
‘{ the Phythagorean major 3rd |- ‘ 64 303.75 408 | Devagandhart
256 /7243 i
Suddha madhyama ma 4 L
o 3 320 ; 498 | Kuntalavarali
Tivra suddha . mi m 97 S1/806 |
: 20 324 520 | Begada and
. 25 /2 a4 § Gaulipantu
rati " ‘, 45 .
‘ e M 83 337.5 {490 |Kalyani
: a1 /80 |
Chyuta panchama madhyam —L 7297 .64 '-
o yama me m, {5‘1@ } org|2(341.7 or |- 610 | Varali
s 341.3 Hé,z.!
|
Panchama a2 256 /247% !
| 3 | 360 1 702 i All ragas where p is
; | 250,/243 | not varja
Ekasruti dhaijvata | dha d 128 | | i
B 81 ‘ 379 ' 792 | Saveri
8t /80 l 1
- j'\»_,__ ——— et _—_’_‘__’/_?‘—_———————"'-—"‘-—":‘ﬁ e e
Dvisruti dhaivata dhi d. 8 384 814 | Mayamalavagaula
. 5 | z5/24 \
% Trisruti dhaivata dhu d| 3 40 | 884 | Kambhoj
L . 81 /&0 \
iChatussruti dhaivata or the | dhe d.| 1t 405 \ 906 | Kalyani
Pythagorean major 6th
{Suddha nishsda or the| na m, >, 426.6 s; -996 | Bhairavi
Komala kaisiki nishada =S /80 l{
Kaisiki nishada ni n, 95 432 | 1018 | Kharaharapriya
| 15 /2.4 |
Kakali nishada nu n, 17'5 450 1088 | Sankarabharana
ois | 81 /80
Chyuta shadja nishada or) ne mn, 136 455.6 1110 | Kuranji
- the Tivra kakali nishada or
the Pythagorean major 7th 7% /243
sa 480 1200 | All ragas except th

Nishsdanty
Dhaivatgntya an
Panchamanty

\ ragas
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" Note.—The notes suddha gandhara and suddha
nishdda in the above Table are the same as the old shadja
grama gandhsra and nishada, and aot the same as the
suddha gandhara and suddha nishada of the scheme of 72
Melakartas. Likewise it should be noted that the mnemonics
ra 71 1w re; ga gi gu ge etc., have not the same values
as the ya i »n and ga gi gn of the 72 Melakarta scheme.
In the above Table only those ragas in which the srutis are
characteristically met with are given as examples.

From the above Table it will also be seen that,

(1) there is a purna sruti interval (3%§) between sa
and ekasruti rishabha : between chatussruti rishabha and
komala sadhdrana g:‘mdhii'&: between pi and ekasruti
dhaivata ; between chatussruti  dhaivata and komala
kaisiki nishada ;

(2) there is a nyana sruti interval (3%) between
dvisruti rishabha and trisruti rishabha ; between sadharana
gandhara and antara gindhira ; between dvisruti dhaivata
and trisruti dhaivata ; between kaisiki nishada and kakali
nishada; (3% is the deisis).

(3) there isa pramana sruti interval (§§) between
ekasruti rishabha and’ dvisruti rishabha ; between trisruti
rishabha and chatussruti rishabha; between komal sadharana
gandhara and sadharana gindhara; between antara
gandhsra and chyuta madhyama gandhgra ; between eka-
sruti dhaivata and dvisruti dhaivata; between trisruti
dhaivata and chatussruti daivata; between komal kaisiki
nishada and kaisiki nishada ; between kakali nishada and
chyuta shadja nishada.
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An octave consists of 10 pramana srutis (commas)
220 cents, 7 pirna srutis (limmas) 630 cents and 5 nyina
srutis (350 ceuts) ; Total 1200 cents.
~ From Table V it will be seen that the difference
‘between a purna sruti and a nyuna sruti is. 20 cents.
Likewise the difference between a purna dvisruti  and
a nyuna dvisruti is - 20" cents. This interval which is less
than a pramana sruti was too subtle and the ancient
scholars therefore ignored it from the point of view of
practical music (Sruti Sadharana Prakarana).

Although the frequencies of the srutis - are not
mentioned in terms of vibrations per second or .even in
fractions in ancient works, still from the methods outlined
for their derivation we are  able to- fix their. values
and with modern knowledge we are able to prove
mathematically thé accuracy of the scheme of 22 srutis. The
aesthetic logic behind the scheme of 22 srutis is also clear.

1t is however clearly mentioned in ancient works that
the octave bears a dviguna relationship .. the frequencies
of a note and its octave bear the ratio 1:2. When a
stretched string is stopped at 1/3 length and the segmented
'lengfhs of the string are plucked consecutively, it will be
found that the shorter and the longer segments give the notes
tara panchama and madhya panchama respectively. This

. again is an example of .fyiguna relationship. The frequency
" of Panchama was thus fixed as 3/2 and the frequencies of all .
- the other srutis were then calculated.

The f.ouf srutis of ga, ma and n{ may also be referred

. to as ekasruti, dvisruti, trisruti and chatussruti- gindhara,

madhyama and nishada respectively after the manner of
rishabha and dhaivata. '

Ry I prr ey
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It is also worthy of note that the four srutis of each

of the notes: i ga ma dha ni progress in a symmetrical
order.

The frequencies given for the 22 srutis in Table V
are those which have been arrived at after mature deli-
berations in the conferences held during recent years.
When a suitable apparatus which will indicate the frequencies
of notes sung or played is devised, we can experi-
mentally prove the values of these srutis. In the Pradarsana

Vina, one can see visually the different sthinas of the 22

srutis and perceive their inter-relationships.

The srutis bearing septimal ratios possibly occur in a
few ragas. The note of frequency % (280 vibrations per
second sa=240) occurs between chatussruti rishabha and
komal sadhirana gandhara. The note of frequency % (336
vibrations per second occurs between. tivra suddha
madhyama and prati madhyama. Since this note is less

that Kalyani madhyama by a very small interval, it will be

difficult aurally to distinguish between the notes { and 33.
The note of frequency % (420 vibrations per second) occurs
between chatussruti dhaivatda and komala kaisiki nishada.

The notes ¥ and % are samvadi svaras.

The notes of frequencies 35 and $%§ also are samvadi
svaras and are rarely used,

Just as there are twin svarasthanas for each of the 5
notes 7 ga ma dha ni, there are twin srutis for each of
the ten svarasthanas, other than sa and pa. No two
consecutive srutis can occur in a raga,

i
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It is desirable and certainly will be more accurate to
describe the svaras figuring in ragas in terms of their pre-
cise stuti values. But such a description will be of use
only to a limited few and hence the traditional method of
describing ragas in terms of their’ svarasthinas has been
adopted in this book in the hope that the students will
find the correct srutis with their teachers’ help. The
continuous curve and the constant portamento in Indian
classical music is due to the fact that it is more the inter-
val that iSAsu,ng‘ or played, rather than the mere note.

The topic of 22 srutis as understood and applied in
modern music (adhunika sangita) has been .dealt W.lth‘ in
detail in this chapter. We shall now see 1ts application
in ancient music.

As has already been stated, the 22 srutis were primarily
derived for the purpose of fixing the suddha svaras of the
ancient scale. Since the idea of sa and pa as avikruta -

svaras had not yet dawned, even sa and pa Were

regarded as-admitting of varieties, and thus we "have the 22
srutis ~ distributed over the sapta svaras in the ordfar
432 4 43 2 Namesfor the 22 srutis are found in

" Bharata’s Natya sastra and these names are repeated in the
: Sangita' ratndkara, Sangita parijata and Sangita darpana.

But Narada’s Sangita makaranda and Bhavabbhatta’s Anug.)a
sangita vil@su give different sets of names for‘the 22 srutis.
Ugra is a name figuriug in the first two nf)menclatpres:.
Whereas in Narada’s scheme, it is the highest rishabha sruti,
i' n the scheme of others, it is the first nishada sruti,
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The three sets of sruti nomenclatures are given on
pp. 102-104 :— '
' TABLE VI

Sruti nomenclature
(Bharata and}Sarngadeva)

Names of the Srutis. Sapta svaras,
Tivra Kumudvati Manda Chhandovati Shadja
i Fggdt  wear gegiAdl
Daysvati Ranjani  Ratika Rishabha
garad! w@dl | Uaw
Raudﬁ Krodhd Gandhara
e iy
Vajrika  Prasarini  Priti Marjani Madhyama
afwmr gmfel Ay wed
Kshiti ~ Raktd Sandipini  Alipini Panchama
fal:  w wedfed sneife
‘ Madanti  Rohini = Ramya Dbaivata
agedl QR e
Ugra Kshobhini Nishada
I anfed

~ The italicised names in the above Table are the niyata
srutis of the sapta svaras of the ancient scale i.c., they were
the srutis .on which the suddha svaras of the ancient scale

103
sruti Nos. 4, 7, 9, 13

words :
were produced. In other o Syiras which

17, 20 and 22 were the niyata sri
took other srutis Were called pilrta svaras:

TABLE Vil
Sriiti nomenclature

(Narada’s Sangita makaranda)

Names of the Srutis. Sapta svaras.
N
'Siddha Prabhavati Kanta ~Suprabha Shadja
fagr  gwEdl wreAr g
| Sikha Diptimati Ugrd Rishabha
e Afawd S0
| Higdl  'Nirvire Gandhara
gerl fafad
“Dira ' Sarpasahs Kshaiti < Vibhati | Madhyama
Ry afesr  afe Rl
Malini __Chaéalﬁﬁ Bala Sar:)aratnd Parichama
aifedl  duel Al e
~ Santa vVikalini  Hirdagjonmalini : Dhaivata
s Pk gaawale
Visarint  Prasting "Nishada
ECUEUT e G
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Five Jatis are mentioned for the 22 srutis —
dErssaar 9 sl gl s

Dipta, Ayata, Karuna, Mrudu and Madhya.
These terms possibly signified the emotional aspects
of the srutis.
Dipta=brilliant ; Aygta=stretched; Karund = pathetic: |
Mrudu=soft ; Madhya = intermediate. ’
‘ Alaku (9@@) is the name for sruti in ancient Tami)
music and the 22 srutis are referred to as 22 alakus
(|G ®6r).

TABLE VI
Sruti Nomenclature

(Bhavabhatta’s Anupa sangita vilasa).

Names of the Srutis. Sapta svaras

Nandana Nishkals Gudi - Salhold
g fsEI o awer
Madhura Lalitha Kalshara Rishabha

A sfed @

Bhragajati  Irasvagiti Gandhara

aidfs geaeify ,

Ranjika Chapara Parnad  Alankaring Madhyama ;
Fwr amw gl eswiRn E

Shadja

Vainika  Valita Tristhana Susvara Panchama
i A o
A afkar  fewAr gesg

oAb amifes afSe
Vyapaks or Prasannsa Subhaga Nishada

Saumys  Bhashangika Vartila Dhaivata r
I
|
f

AIqH[ qgar  gan i

COMPIEWL2 N F Ay | Lj
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Complementary Intervals in an octavo
st b b

An octave can be viewed as the sum of two intervals,
The frequencies of these two intervals will be different and
their sum will be equal to 2, the frequency of the octave
note. Amongst these sets of complementary intervals
forming. an octave; the following features may be moted :—

1) If of two intervals constituting an octave, one is a
samvaidi interval, the other also is a samvadi interval.

For example, the intervals of Panchama and the
Suddha madhyama together constilute an octave ; § x % = 2
These two are samvadi intervals. They are samvadi svaras of

shadja.

2) If of two intervals constituting an octave, one is an
anuvadi interval, the other also is an anuvadi interval.
For example, tlie intervals of

(a). Chatussruti dhaivata dhd Komala szdhirana
gandhara .~ i x 3 =2

-(b) Trisruti dhaivata and sadharana gandhara § X8§==2
(cj Dvisruti dhaivata and Antara gandhara Ex§=2
(d) Ekasruti-~ dhaivata and Chyuta rhadiyama
* gandhara '
128 8L _ ,
N 81 64

tog‘e(her ‘conétitute-an octave. Thus ga and dha

iiclusive of their varieties are anuvadi intervals. They are

anuvadi svaras in relation to shadja.

3) If of two intervals constituting an octave, one is a
vivadi interval, the other also is a vivadi interval.
14
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‘For example, the intervals of,

‘(a) Chatussruti rishabha and Komala kaisiki nishada,
16

X g = 2
(b) Trisruti rishabha and Kaisiki nishada
10 9
5 X 5 =2
(¢) Dvisruti rishabha and Kakali nishada.
16 15
G5 < 5 =2
(d) Ekasruti rishabha and Tivra Kakali nishada.
256 os
243 iz

together constitute an octave.  Thus ¢4 and ni inclusive
of their varieties are vivadi intervals. They are vivadi svaras
in relation to shadja. '

The vivadi svaras when sounded together give a

repulsive effect.  The anuvadi svaras when sounded together
give an effect which is ncither pleasant nor repulsive. The
samvadi svaras when sounded together give a pleasant effect.

These are truths which hold good in all countries,
Other Srutis

With the progress of the art, a few more srutis came
into use. In the lak hana gita in Gundakriya raga,
ascribed to Venkatamakhi, a reference is made to 24 srutis.
Subbarama Dikshitar however points out in the Errata that
the ‘number 24, is a misprint for 22 which cannot be
reconciled (See the Sangita Swmpradaye Pradarsini Vol 1
Pp. 244 and Errata P. 6.)

In passing it may be pointed out that the advocates
of the theory of 53 srutis assign 9 srutis for a chatussruti
interval (major tone), 8 srutis for a-trisruti interval (minor
tone) and 5 srutis for a purna dvisruti interval (diatonic
semi-tone). Thus the intervals figuring in Sankarabharana
ccale will according to them be : -

9 8 5 9 9 3 5 = 53
¥ g " P il il 3

12, Aprati Madhyama
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An interesting 18th cent. manuscript in the Tanjore
Saraswati Mahal Library by name Mcladhikara laleshena
(MS. No. 11604) gives the following new, intelligent and
self—explanatory' nomenclature for the 24 srutis :—

TABLE IX
Pﬁr_vangé. ' f Uttarﬁ,hga.

1. Shadja 15. Panchama .
7 Prati Suddha Rishabha | 16. Prati Suddha Dhaivata
3. Suddha Rishabha 17. Suddha Dhaivata
4. Prati Chatussruti Risha- | 18. Prati Chatussruti Dhai-

bha (Prati  "Suddha vata (Prati Suddha

. ‘Gandhara) nishada)

5. Chatussruti =~ Rishabha | 19. Chatussruti Dhaivata
(Suddha Gandhara) (Suddha Nishada)

6. Prati  Sadharana|20. Prat Kaisiki Nishada
Gsndhara (Prati (Prati Shatsruti
Shatsruti Rishabha) - Dhaivata)

7. Sadharana  Gandhara | 21. Kaisiki Nishada (Shat-
(Shatsruti Rishabha) sruti Dhaivata)

‘8. Prati Antara. Gandhara 22. Prati Kakali :Nishada

(Prati Antara ‘ Risha- (Prati Kakali Dhai-
bha) L . vata) ’
9. Antara Gandhara 23. Kakali Nishada

10. Chyuta Madhyama-| 24. Chyuta Shédja Nishada
11. Suddha Madhyama '
12, Prati Madhyama

14, Chyuta Panchama
Madhyama
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From the Table on the previous page, it will be
seen that the two extra srutis, are srutis, Nos. 8 and 22.
These are the srutis between the Sidharana gindhara and
Antara gandhara and between the Kaisiki nishiada and
Kakali nishada. The two srutis occur in the Saveri raga in
the phrases ¢, gr s and pAdndpmgrs.  These two
'srutis do not figure in the scheme of 22.

This Manuscript is incomplete and its author too is
not known. With the 24 srutjs as 24 Svarasthdnas, the
author has propounded an ingenious scheme of 4624 mela
kartas. There are 136 chakras, each chakra comprising
34 melakartas (136 x34=4624). For each of the four
madhyama varieties there are 34 chakras or 1156 mela-
kartas. The schenie though of academic interest is interest-
ing as showing the lofty heights to which the genius of
man has flown in the realm of pure musical theory.

Now that the student has become familiar with the
topic of 22 srutis, the significance of Bharata’s classifica-
tion of svaras into :  Vadi, Samvidi, Anuvadi and Vivadi
will be appreciated. Vidi is the sounding note and sam-
vadi is the note consonant with the vadi. A samvadi svara
is separated from the vadi svara by 9 or 12 srutis 7..., it is at
a Panchama sthana or a Suddha Madhyama sthana from
the vadi svara. 1In other words, if the frequency of the vadi
svara=1, the frequencies of its samvadi svaras will be 3 and
3. Thus between the vadi svara and the samvidi svara
there are either 8 or 12 srutis. When a vadi svara and its
samvadi svara (either its panchama or suddha madhyama)
are sounded together, the effect is pleasant and this is a
universal truth, Svaras which are related to the vadi
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svara as antara gandhara § or sidharana gindhira .§ are
called Anuvadi svaras. These svaras are separated from
the vadi svara by 7 or 6 srutis. Svaras at an intefval .of 2
srutis from the vadi are wipadi to one another : these.ate
mutually dissonant notes, The anuvadi svaras are -ne'i&haf
so consonant nor so dissonant in relation to the’-vadi

svara.

The vadi svara is the same as the jiyg svara
of a raga and is the most frequently spunded
note in a raga. It-contributes to the melodic entity Qf.,t.h_e
raga. - Vivadi svaras should never occur in succession:
Such svaras will destroy -the melodic beauty of .the raga.
Therefore chromatic scales ,cre u‘nkn()’wn‘ mn Indimf nusic'
Ragas wherein  two “semi-tones occur in 's?ccesslor} are
subject to wividi doshe and lack the requisite quality.of

rakti.

The 40.of the 72 melakartas which take one or
two. of the FolloWing notes—Suddha Gandhsra, Suddha
Nishida, Shatsruti Rishabha, or Shatsrufi Dhaivata—-,ar'e
thus *pipd it melas. In those melas, ghe ,vipdditua'l,s
skilfully got over by playing one of the  vivadi svaras with
gamaka.  But there isno vivddilva in the case of twe
sehn’-tunﬁs ocm?"z‘-'}fng around shadja  or pang;lba1ng,
since the one is a buasic note and the other is t!,.l»tfghl.y
concordant note.  Thus  n s r  (kakali pishadai,qshg(‘ljg

and suddha rishabha) can occur in succession; likpwise

“Vipadi melas are the melas of the T and VII chakras,'takmg .
the sxggﬁa gandhara and the VI .and XII chakras, ;ka,klg}gk’_ﬁhg
shatsruti rishabha (24 in all); and the first mel&A (ba lntg
the suddha nishada) and the last mela (taking the shg,t_srlhl
dhaivata) of each of the remaning 8 chakras ‘(1‘6 melas in & ‘)
tobal 244 16=40, o
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m p d (prati madhyama, panchama and suddha dhaivata)
can occur in succession, either in the ascending order or
descending order. A phrase like P m m G wherein the
first s is a prati madhyama and the second g is a suddha
madhyama and 4 is antara giodhara is also a good
combination and occurs in some desya ragas like Hindusthan
Behag.
Modal Shift of Touiec.

The scheme of 22 srutis - helped the ancient scholars to
discover new melas. Thus when a svara of the suddha
scale was made to lose one sruti 7., was flattened by once

sruti or was made to gojpn one sruti j..., was sharpened by

one sruti, a new mela resulted. Some interesting melas
were thus arrived at by the process of taking away or
adding one or two srutis to the notes of the suddha mela.

Another process by which new melas were discovered
was the Vfodal Shift of .Tonic. The tonic note or the
adhara shadja was shifted from note to note and when th®

self-same notes of the original suddha scale were played

with the new notes as shadja, different scales resulted. It
is common knowledge that when the Rishabha of
Sankarabharana is taken as shadja and the same Sankara-
bharana svaras played, Kharaharapriya results. This
~ happens on account of the re-distribution of the intervals
amongst the sapta svaras consequent on the shifting of the
shadja. Likewise Sankaribharana’s ga as shadja gives
Todi; its m. asshadja gives Kalyani; its pa as shadja
gives Harikambhoji; and its (ha as shadja gives Nata
bhairavi and so on. The chaturdasa smurchhanas
referred to in Chapter IV were derived by the process of
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modal shift of tonic. Modal shift of tonic is referred to
variously as the process of groha bhedam; sruti bhedam

and groha svara bhedam.

The process of Modal shift of tonic can "be applied
easily to regularly symmetrical ragas like Sankarabharana,
Sriranjani and Mohana ;. e, ragas whose Aarohana and
avarohana are exactly alike and possess the same Ssvaras.
It may be applied and results worked out with "some
effort to vakra ragas and apparently symmetrical ragas
like Mayaradhvani (s » m p n s—sndmr s). It is
an axiomatic truth that in. this process, a sampirna raga
will yield only a samptrna raga, a shadava raga will yield
only a shadava raga, and an audava raga only an audavé’
raga. A few familiar examples are given below :—

Mohana’s -  Ri as Shadja
5 results in  Madhyamavati
s T - Ga » Milkaus
T Pa » Suddha Sgveri
‘ Udayaravi ‘
. . : Chandrika’
s Dha . 5
: - : or.
, : Suddha dhanyssi
Hamsadhvani’s Pg . Nagasvaravali
- .Nagasvaravali's Ma s Hamsadhvani
" Kiravani’s . Ma » Hemavati
o, B > » Vakulabharanam

The process of modal shift of tonic when applied to
varja ragas will yield many startlingly new ragas hitherto
not thought of. '
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For practically solving problems relating to modal
shift of tonic, the student may get hold of a Jalatarangam
set and tune the cups correctly to the starting scale for 4
compass of two octaves. The svarasthanas of the starting
scale might also be marked on the Vina finger-board and
the instrument utilised for experimentally solving the

' problems relating to modal shift of tonic.

With the insttument Mode-shifi-ion of Graha bheda
Pradarsini devised by the author of this book, any
problem relating to modal shift of tonic can be easily
worked out and the resulting raga heard and also seen
visually - (See also chapter V of South Indian Music :
Book V)

% * %
Scales of Equal Temperament
and Just Intonation

Temﬁerament means tuning. In the scale of equag
temperament, the sthayi is divided into twelve equal
intervals -~ or semi-tones with the mnecessary consequence
that the frequencies of some of the svaras are either
slightly below or .above ‘their ‘true ratios. In the scale
of just.intonation, the notes are exactly true to their
pitch {.¢., these notes are the acoustically correct inter-
vals. This latter scale is the ideal scale. It is also
referred to as the scale of correct infonation, pure infona-
tion, true intonation and wnequal temperament. Iu the
scale of just intondtion, all the consonaant intervals are per-
fect. Equal temperament is a compromise between the
acoustically correct intervals and those required in
practical music (European).  The successive notes here
form a perfect geometrical progression and are separated
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from their neighbours by the same common interval. - Of
the twelve notes of the sthayi in this scale, any two adjacent
notes bear the ratio 1:1:05946. The equi-tempered semi-

. tone becomes equal to 1:0594. The equi-tempered scale

offers an advantage to players of key-board and fixed-toned
instruments, since they are able to perform music on any
key (sruti). In soch instruments, with the exception of
the shadja and its octave, the other notes are not truly con-
sonant. When violinists perform solo, they play in the
scale of just intonation. Likewise for the performers of
wind instruments, the presence of keys is not an impediment.
By involuntary adjustments in blowing, they perform-
in the scale of just intonation, - BT

In India, all music is performed on one key (adhara
shadja) and hence the scale of just intonation is in
vogue here. '

In this connection, the unsuitability of the harmonijum
for playing classical Indian music might be pointed out.
Not only is it not tuned to the scale of just intonation,
but there is no provision’ in ‘it; for the playing of gamakas
and the subtle srutxs ) ] S

Western musicians have so long been accustomed to -
the artificial scale of equal temperament that they cannot
easily appreciate the sibtle beauty underlying the natural
tones used in Indian music.

The Table on the next page will give an idea of the varia-
tions in the frequencies of notes in the two scales.
15 :
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TABLE X
Sankarabharana

Just Intonation A

s T g m p d n 5 v

1 1-125 1250 1333 1500 1687 1875 2

240 270 300 320 360 405 450 480

Value
in cents 0 204 386 498 702 906 1088 1200

Equi-tempered scale

s T g m P d n s

1 1122 1260 1-335 1-498 1-682 1888 2
240 2694 3024 3204 3594 4034 4534 480

Value . :
in cents 0 200 400 500 700 900 1100 1200




