GENERAL ARTICLES

Raja Ramanna

While there 1s general awareness of the deep cultural
values of classical Karnatic music amongst the general
public, there is a lack of appreciation of its theory and
structure. It 1S the existence of structure which makes
music classical, logical and a part of philosophy. All
this gives it a permanence and scope for development
and makes it survive through the ages.

Though the structure of Raga music has had a long
period of development and has been stabilized over the
centuries (Appendix 1), recent developments in science
and technology and the influence of other cultures have
had an impact, which makes the study of structures
essential for satisfactory performance, interpretation and
appreciation, Political and economic developments have
also changed the nature of the audience and music has
become a people’s art. Gone are the days of Maharajas
and Zamindars, who 1n the past supported the develop-
ment of the arts in a profound way. Temple musical
culture continues to help In the preservation of music,
particularly in the great dance forms like Bharata
Natyam.

Classical Raga music is no longer the chamber music
that it used to be, and to present classical music to
large audiences, high-fidelity reproduction has become
essential; this requires technologists who have a working
knowledge of musical theory and structure. In the West,
the Interaction between musicians and technologists has
been well established. In matters concerning instruments,
recording, amplification and faithfulness of reproduction
with respect to a given hall, the developments in physics,
particularly by Helmholtz!, and the theory of materials
of construction have played an important part. This has
helped in refining the tastes of the public. In fact, many
discriminating musicians refuse to perform in halls with
bad acoustics or bad reproduction facilities. Modern
electronics, especially compact discs, have demonstrated
the meaning of faithful reproduction and will soon have
an 1mpact on Indian music. However, all this would
not have been possible but for the close interaction of
musical theory, physics, modern electronic technology,
the acoustics of auditoria, etc.

For this transformation to take place in India, not
only musicians but also audiences and the technical
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people must have the opportunity of acquiring a working
knowledge of the structure of the music, firstly to
understand it better, secondly to recognize frequency
and rhythmic distortion and lastly to help in the develop-
ment of new ideas. The need to understand the theory
of ornamentation (Gamakas), which is a special dimnen-
sion of Karnatic music, requires a finely trained ear.
Unfortunately, the improvisatory nature of ornamentation
makes the writing of this aspect of music difficult, but
it can be put on paper once the notation is properly
correlated with actual performance.

Swaras

The Sama Veda, which is dated to earlier than 1500
BC, has the statement that a Raga has at most only
seven Swaras or notes in an octave. In principle, an
octave can be divided into any number of parts, but
musical value of a Raga restricts these to a maximum
of only seven out of altogether 22 intervals. In keyboard
music, the total number of intervals is only 12. The
frequency ratios of the Swaras (notes) play the most
important part in the creation of a Raga or a scale.
The only scale in which all the 12 notes of a scale
are used is the chromatic scale in European music and
it 1§ used mostly for special effects. However, in the
19th century, the wse of a continuous change of the
tonic in chromatic sequences in an extended piece of
work, called chromatic harmony, has changed the nature
ot European music. Change is greatly encouraged in
the West and the coming of electronic music with its
immense possibilities has been used to the maximum
extent, It has, however, raised the basic question as to
what 1s the very nature of music.

A short discussion on notation is required at this
stage to make all this clear. We have three notations
at our disposal (Table 1): (1) the European staft notation;
(2) the Venkatamakhin notation; and (3) the method of
giving subscript numbers to Swaras (notes) to indicate
the frequency depression or enhancement.

In European notation the sign } , called the *flat’, 1s
used to denote a fixed depression in the frequency and
the sign §, called the °‘sharp’, an enhancement. The
corresponding words in Indian music are ‘Laghi’ and
‘Tivra’.

The staff notation used in European music durning the
last 400 years is based on equal temperament, ie. the
scale is divided into 12 equal parts where cach of which
1s called a semitone, i.e. 100 cents®,
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Tabie 1.

“ames of notes C [_')':Jl D [)’Il |9 g Eh E E" Fb
Freq. ratios 200 400
Vrn}..fat.amnklﬁn Sal ra n n re | ga gi gu g
notation

Freq. ratios P 1z 182 204 394 [316 386 408
Presently used

notat ,my Sa} nl n2 n3 gal ga2 ga3

1. The set of notes is called a major scale 1f starting
from the tonic (say C) the intervals are

2 semitones, 2 semitones, I semitone, 2 semitones,

CD DE EF FG
2 semitones, 2 semitones, 1 semitone
GA AB BC

2. The set of notes i1s called a harmonic minor scale 1f
the intervals from tonic are

2 semitones, 1 semitone, 2 semitones, 2 semitones,

CDh DE E'F FG
1 semitone, 3 semitones, 1 semitone
GA A'B BC

3. The set of notes s called a melodic minor scale 1f
the intervals starting from the tonic in the
ascending part of the scale are

2 semitones, 1 semitone, 2 semitones, 2 semitones,

CD DE E'F FG
2 semitones, 2 semitones, 1 semitone
GA AB BC

and 1n the descending part are

2 semitones, 2 semitones, 1 semitone, 2 semitones,

Cpb B'AS AlG GF
2 semitones, | semitone, 2 semitones
FE E'D DC

The frequency ratios between the European scale and
the Raga system are not in one-to-one correspondence
but only roughly so. This is due to the differences in
temperament. European scales have the advantage that
a change of tonic, i.e. 1n Sruti, keeps the intervals of
a scale unchanged and this is of great advantage in
modulation (change of tonic as to be explained later),
In tuning musical ensembles, orchestra, etc. lts disad-
vantage is that it introduces some mistuning even in
important intervals such as the tonic-to-dominant in-
terval C—G (Sa-Pa). Staff notation, however, has the
advantage that one can hear the music through the
eyes if one 1s trained to do so. The great composer
Beethoven wrote his later very complex works when
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dhal dha2 dhal nal na2 na3 Sa

he was totally deaf, which indicates the possibilities of
the staff notation.

In the Venkatamakhin scheme, the octave is divided
into 7 Swaras of different intervals in 72 different ways.
The frequency ratios of the 22 Swaras as measured by
Clements® are also shown in Table 1. The 72 combina-
tions are known as Melkarta Ragas or the basic Ragas
from which other Ragas are derived. In all, several
hundred Ragas can be recognized. Though some appear
identical, they differ in the way they are played.

The Venkatamakhin method of generating all the
Melkarta Ragas is ingenious, in that there are always
7 notes in both the ascending and the descending scale.
Dividing the octave into 12 notes, the first four notes
of a Raga, i.e. the lower tetrachord, are chosen between
Swaras C (Sa) and F (Ma) and the subsequent notes
for the upper tetrachord between G (Pa) and C* (Sa).
We note that there is only one G (Pa) and two F (Ma)'s
and F¥ (Mi). In a systematic manner, 36 Ragas are
developed firstly with F (Ma) as the 4th note in the
first tetrachord and are called Suddha Madhyama Ragas
(Figure 1) and another 36 with F* (Mi) instead of F
(Ma), called Prati Madhyama Ragas (Figure 2). The
gaps are filled by the remaining notes subject to the
constraints that the notes are in rising or falling order
respectively, and not more than two semitones appear
consecutively. Figure 2 gives all the possibilities and
the names of each Melkarta Raga. Over and above this,
the Ragas derived from each of the Melkarta Ragas
are given in Figure 3.

In the derived scales, there is some symmetry in the
derivations. For example: (a) the number of identical
Swaras for the ascending and descending parts of a
Raga is different for different Melkarta Ragas. (b) For
the 8th Melkarta Raga, the identifying Swara 1S the
second note, i.e. D*(Ri) and it is invariably present,
and if not in the ascending scale, it is in the descending
scale. (¢) In the Melkarta Raga, many a missing 3rd
implies a missing 7th, probably due to the close relation
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36 MELKARTA RAGAS (SHUDDA MADHYAM/

UPPER TETRACHORD ---»

with names and thads descnbing the mela ragas
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Figure 1. 36 Melkarta Rapas (Shudda Madhyama) with names and triads descnibing the Mela Ragas

to the interval of the 5th. It is, perhaps, for these
reasons, even listeners not necessarily trained in music
can differentiate between Ragas in almost an instant.

Change of Raga with tonic shift

The change of tonic in a piece of Karnatic music is
strictly forbidden. This has, perhaps, come about due
to the fact that any change of tonic requires a retuning
of all the notes in a non-even temperament system, If
this can be overcome by computer devices, Karnatic
music can have the advantage of tonic modulation where
a raga can be heard with a different tonic. This may
break monotony and add fieshness to music,

CURKENI SCH.NCE, VOL. 68, N0 9, 10 MAY 1995

A change of tonic in consecutive steps of a Raga also
gives rise to other Ragas and these form a family. However,
a great many of the combination of notes produced in
this way are sterile and do not lead to new Ragas as
they will not all conform to the rules of Raga structure.

The following analysis gives a method of determining
other valid Ragas by means of a tonic change.

The set of Ragas arising from a change of Sruti show
the intcrplay between the Suddha Madhyama Ragas
(SMR) and the Prati Madhyama Ragas (PMR) though
at first sight they secem very different,

To determine which of the SMRs cuan be converted
by a Sruri change to either PMR or unother SMR, the
following mathematical scheme is developed.

KUy



GENERAL ARTICLES

36 MELKARTA RAGAS (PRATI MADHYAMA)
with names and trads descnbing the mela ragas
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Figure 2. 36 Melkarta Rugas (Pran Madhyama) with names and tnads descnbing the Mela Ragus.

Let S,S,,S,,S,,S,,S,, and S, be a sequence of intervals is shifted cyclically to the second (II) position.
musical intervals forming a Melkarta Raga, i.e. it has  The sequence now becomes S,,S,,S,, S, S S, S, It
in all 12 semitones. For a SMR, the following con-  this has to be a PMR, the following conditions have
ditions hold: also to be satistfied:

S, +S,+S, =35, S5,+5,+S§, =3, and §, = 2. (1)
S,+S8,+S,=6, S,+S,+§, =3, and §; = 1. (2)
Here the sum 5 refers to the total number of semitones

in the two tetrachords and 2 to the interval between
the subdominant and the dominant in a SMR. The interval S; is just one semitone in the PMR as i1t

corresponds to the interval F* to G. Combining (1) and
(2), we have

Case |

Let there be a tonic shift such that the sequence of S,+S, =4, and S, +8S, = 4. (2a)
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Figure Y. (Condd)
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Figure 3. (Conid)
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Figure 3. Commonly used Melkarta Ragas (nos. 8, 15, 20, 22, 28 and 29) and their derivatives, The symbol “§°
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used here is to represent

a missing note from the Mela Raga and is not a time measure. The symbol ‘~' above the notes of the Melkarta ragas refer to the Gamakas

given 1n Appendix II.

Case 2

If the tonic is shifted to the third place (III), the
sequence now starts with S, and

S,+S,+S, =6, S,+S,+S5, =35, and S, = 1. (3)
From (1) and (3) we have,

S;+8, = 4. and S3+Sﬁ = 4. (3a)

Case 3

In a similar manner, for a tonic shift to the fourth place
(IV), we have

S;+S, =4, 1+D,+S, = 5. (4)
This case gives the largest number of possibilities as
the first condition in (4) repeats itself and we have to

depend only on condition (1).
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Case 4

If the tonic is shifted to the fifth place (V), the condition
becomes inconsistent in that S, + S, + S, has to become
both 5 and 6, which means that no PMRs are possible
from a tonic transfer to the dominant.

Case 5

For the tonic transfer to the sixth place (VI), the
following conditions are required for transfer of a SMR

to PMR;

S,+S, =3, S +8S, =4, (6)

H

Case 6

For a tonic transfer to the seventh place (VII), the
conditions are:
S,+S, =4, S+§, =3. (7}
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Noles:

. On the X axis are given all the Suddha Madhyama Ragas with their senal numbers and names.
2. A set of seven numbers is given below the Raga to represent the intervals between the notes of the Raga A semutone is represented by 1,
a tone by 1, a tone by 11, a tone + semitone by Il and two tones by IV.
3. Where a2 SMR is converted to a PMR by a tonic change, the new tonic is shown by Roman numerals, where the two Ragas corncide II,
I, ... VIl correspond to the 2nd, 3rd, etc., notes of the Raga.

4. The tonic changes merely rearrange cyclically the intervals. For example, intervals of 18th Raga Hatakambari are 1312311. A tonic change
of Il makes it the 43rd Raga Gavambhodht, whose intervals are 1231113, obtained by making the 3rd interval of 19 as the first.
5. Stenile column Ragus are marked ‘O,

6. Those sequences which have both F and FV, Ma and M are forbidden.

508

CURRENT SCIENCE, VOL. 68, NO 9, 10 MAY 1995



GENERAL ARTICLES

The resulting sequences of the intervals from the above  Rhythm, Tala

conditions for SMR to PMR are given in Table 2, and

Table 3 gives the possible transfers from SMR to other ~ Rhythm constitutes one of the important aspects of
SMRs. Karnatic music, if not of all Indian music. Bharata’s

Table 3. Murchana Karaka Ruvas Racas produced by tonmc shift of Suddha Madinama Ravas to other Suddha Madhvama Ragar
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1. lwems (1) to (4) are as in Table 2 cxcept that one reads Suddha Madlnyama Ragas wheiever Pruti Madihama Ravas are mentioned

2. Sterile columa Rugas are marked ‘(" and those which do not produce Suddha Mudinama Ragas but produce only Pran Muadinama Ragas
are marked ‘¢4,
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Narva Shastra states that all song word and dance is
derived by Tala. The rules are clearly laid out and
there is wide scope for interesting combinations of
various sorts. Indian chythmic notation is based on seven
patterns, the Sapra-Tala system (Table 4). U, called
Anudruta, stands for one unit of time and could be a
quaver or semiquaver depending upon the tempo of the
work. In the above table, the unit of time in staff
notation is a quaver and I stands for 4 quavers.

O. called Druta, stands for 2 units of time.

I, called Laghu in general, stands for 3, 4, 5, 7, 9,
etc., units of time and is written as I,, I, I, etc,
respectively. The units 6 and 8 are descnibed by their
smaller multiples.

In staff notation, the unit of time is denoted by the
symbol O, called the semibreve. The semibreve can be
broken rhythmically into equal beats of shorter durations,

as shown in Figure 4.

'_*-—-, ?_ p——

—1 T W
+ —;_ 717 [ {vvk‘t" |
@ I & £ X S AT s s f i XTI 24440

i f
:
1

Figure 4. The semibreve =2 minims =4 crochets =8 quavers=16
SCIMIQUANEEs, etc.

In European music, thythm is indicated by two numbers
immediately at the beginning of a work, e.g.

4 :

4 means 4 crochets 1n a bar,

6 :

Q means 6 quavers in a bar, and

8 . .

1  means 8 semiquavers in a bar, efc.

The top number refers to the units of time in a bar
and the bottom one refers to the type of unit. The
minim is given the number 2, the crochet 4, the quaver
8 and the semiquaver 16. These numbers correspond to
the number of such units equal to a semibreve.

Table 4. The seven patterns of rhythm (Tala)

Tala Symbols Equivalence in staff notation
1. Dhruva 10 L1, - P

2. Mathya 1,01, s
3. Roopaka Ol, i =

4. Jhampe IL,UO - : }

5. Tnputa 1,OO T |

6. At 1,0 O e
7. Eka 1, ——
910

i — — ey e—— l— .
P,

A musical work is usually divided into bars (Avarta),
each bar being a measure of time with a fixed number
of smaller units of time. Only in Alapanas, bars are
not required as they are often improvization on a Raga,
without rhythm.

While these indications give the number of units in
the bar, they give no 1dea of the accents within the
bar. The accents within the bar play an important role
in Indian music, since it has developed from the chanting
of the Vedas and it is thus closely related to the prosody
of various Indian languages, particularly Sanskrit. These
accents form the most important aspect of 7Tala.

If we associate a quaver with an Anudruta, 1t follows

that the Laghus, as shown in Figure 5.

e B,
[3 means ! triple group Trisra Jati
W
I4 means ——I——  quadruple group Chaturasra Jati
S "
Is means quintuple group Khanda Jati
W w W W
I means ] septuple group Misra Jati
W — W
s means Tt T nonuple group Sankirna Jati
e e e e S
elc.
Figure S,

A piece of music is said to be in Charurasra Jati
(quadrupte time) and Dhruva Tala if the number of
notes in a bar is 4+2+4+4 = 14, le.

Laghu 1\ Dhruta l Laghu 1 Laghu 1

written as I, 0 I, I,

In staff notation on a monotone, it is equivalent to
that shown in Figure 6.

> > > >
[ A a8 a3 & 7 M S —_
- ‘ D —
Figure 6.

This Tala, as an exercise on the Raga Mayamalava-
goula, takes the form shown in Figure 7.

«——x «-—'C—'i-#- —

-

Figure 7.

Mayamalavagoula Raga is usually chosen for such
exercises as the sequence of notes are adjacent semitones
and come easily on the frets of a Veena.

In principle, the different Laghus can be broken up
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[3 = 1 3 1 —y
W l‘J " g v w
T > > >
__E#
l4 = y v 2
> >
4 - 5
19 — i /
Figure 8.

into different unit components as long as the accents are
maintained in the same place, as shown in Figure 8. The
mark ‘>’ means that the note is accented. The flexibility
of the rhythms depends mainly on these accents and
the seven Tulas are sufficient to encompass a wide
range of possible rhythms. The choice of the seven
combinations is due to Purandaradasa (1484-1564), who
is called the father of Karnatic music. He standardized
the basic rhythmic requirements into just these seven
schemes. There are many other schemes involving a
larger grouping of Laghus but these classifications do
not find a place in our introductory exposition. That
the Sapta-Tala scheme covers most of the requirements
of accents is evident from the following.

A 3-beat rhythm can have any one of the 3 modes
of accents (Figure 9). In the Sapta-Tala system, (1) is
available as Eka Tala Trisra Jati and (2) is available
as Rupaka Tala Chaturasra Jatri, as U0 (in crochets),
and (3) is not indistinguishable from (2) in a running
piece of music.

(1) (2) (3)

) | ¥ —w

> - > > >

te I3 U 0 0 U
Figure 9,

A 5-beat rhythm can have one of the 10 modes shown
in Figure 10. Modes (4a) to (5¢) are found in Tala
collections. It is seen that the commonly used Talas
are in the Sapta-Tala and the 108 enumeration has only
one addition and perhaps is not much used. The bigger
compilation only completes the list.

In the 7-beat rhythm, the possibilities after excluding
Talas of more than 4 accents, as it would be unmusical
to have a Jarge number of accents, are 19 in number,
of which many are merely inversions, Only 7 of these
appear as separate (Iigure 11).

Of these, the Sapta-Tala system accounts for 1, 3, 6
and 7. The 108-Tala system has nothing basically new
to add. The compilation of all Talas by Sundaram’
includes the rest. The 108-Tala system is of great
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(1

(29) L w—

Found in
O ! I3 0 Sapta Tala
> > » »
: i
(39) (30) & —— Found ia 108
U l, I 4 U Tala System
> > - > > > ey :h -
= - 4
(4a) - | (4b) — h_;( ) )
u o © 0 o u o U o
> - - * > - - - -
E. ————

(S2) H—H——] == 7 (59 J——J —
u oy Ly U S ¢ 4 Uy
Figure 10.

: P S N A s i
(1) ‘ ke Y (3)
' _ w W [ 5
> 17 > I ﬂ > s 0
(4) s (5 »—w - ) e :E
4 _ I3 Is U u l4 O u
(D »
> >
i3 O }O
Figure 11.

significance, as it 1s closely connected with the art of
classical dance — Bharata Natyam. Usually the Talas are
classified as (a) the tailing ones, (b) the spreading ones
hhke a river, (c) the number of units decreasing and
then increasing or vice versa like the shape of
Dhamaruga, the drum of Shiva or a Tabala, respectively,
and (d) as a random set. Some examples of (a), (b),
(c) and (d) are as follows:

(a) I, I I, O U
(b) U Q I, I

Combinations of (a) and (b) are also possible:

c) I, L, I, O U O I I 1I,or
v o I, L I, L, I, O U

@ 1, O 1, I, U o 1, I, I I,

4 s 4

There are many other classifications of interest to the
expert, as found in ref. 3.

Polyrhythmic musical interludes are a common feature
of Karnatic music concerts and provide some of the most
exciting aspects of multiple rhythms, These requite much
preparation though they appear to be an improvization,

Uit
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Table 5.

Unit of Commonly
Name tme used symbol
Anudruta l U
Drietu 2 O
Druta Virame 3 I
La;:hu 4 ] 4
Lachu Virama 3 L
Lachu Druta 6 I
Lachu Drura Virama 7 I
(rera 3 L,
Guru Virama 9 LN
Guru Druia 10 L,
Guru Druta Virama | ] [,
Pluta 12 [,
Pluta Virama 13 I,
Pluta Drusa 14 L.
Pluta Druta Virama [5 1
Kﬂiﬂpddﬂ 16 Ilﬁ

il y R

Musicians on different instruments start simultaneously
using different Talas. By choosing appropriate combina-
tion of Talas, they conclude at the same time though
the different Talas are independent of one another. They
synthesize to produce an effect which is overwhelming.
A person performing Dhruva Tala for 30 bars, Mathya
Tala for 42 bars, Roopaka Tala for 70 bars, Jhampe
Tala for 42 bars, Triputa Tala for 60 bars, Ata Tala
for 35 bars and Eka Tala for 105, all end at the same
time in a composition lasting 420 units of time.

The author remembers a performance by the late
Palghat Mani Iyer and his group several years ago and
recalls its psychological impact on the audience, which
was quite unforgettable. At no time was an impression
of randomness ever created. A fuller list of the names
for the 7ala division 1s given in Table 3.

Part II—Forms, instruments and aesthetics

At a concert of Karnauc music, the positioning of the
main performer and the instrumental accompanists who
support him 1s traditional. Usually, on the left side of
the maip performer sits either the flutist or a violinist
or less frequently a harmonium player, who supports
him in a canon-like (imitative) manner. Occasionally,
they take over the main activity themselves. Just behind
the singer are the Tanpuras to give him the exact tonic
(Sruri) as accurately as possible, for the singing of the
Swaras 1n complex Ragas requires that the leading
musician be exactly on the tonic. On his right side are
placed the percussion nsttuments like the Tabala,
Mridangam, Morching (Jew’s harp), etc. On occasions
where there are two main performers, they sit in the
centre next to each other so that the support for one
another 1s well coordinated.

Before the commencement of concert, the tuning of
all the instruments starts. It takes up considerable time
and 1mmediately after this the musician begins the
Alapana on the Raga of the first work to be pertormed.
The Alapana is an important part of a musical concert
and i1s meant to expose the Raga of the main work in
many different ways, what Ananda Coomaraswamy calls
‘moulds’ of musical phrases. The main performer is
supported by the instruments around him and more often
than not the percussion instruments are silent during
the Alapana as it does not always have a Tala structure,

The Alapana can last from a few minutes to several
hours and there have been cases where 1t has lasted
for several days. The Alapana is essentially improvization
on the ‘moulds’ of the Raga. Once the Alapana is over,

Y12

the main theme or Pallavi of the work i1s announced.
It is repeated several times, each time with a different
ornamentation. The Pallavi is followed by the Anupallavi,
the counter theme. After completing the statement of
Pallavi and Anupallavi, the main musician takes on
elaboration of the two themes in which new forces are
brought in, such as Kalpana Swaras, which makes use
of Sa, Ri, Ga, Ma, etc., instead of words (Sahitya) and
tempo changes are brought in. The musician often gets
support from the use of Chittaswaras or subthemes
given by the composer to be used in contrast with the
Pallavi and Anupallavi.

The Pallavi elaboration i1s always supported by the
percussion instruments exploring the details of the Talas
to which i1t belongs. At some given stage, the entire
proceedings is passed on to the percussion instruments,
which take on the performance of a Tala exposition. It
may or may not be supported by other instrumentalists.
The Tala exposition has been described earlier and
forms an important climax of the performance. It is
hkely, at this stage, that all the side instruments
(Pakkavadyas) take part in the work and come to a
climax with a resounding Kalpana Swara ending.

There are many variations to the elaboration 1n that
a song may be sung as a Ragamalika, where the Swaras
appear in different Ragas but all of them are based on
the same tonic. Once the Pallavi and Anupallavi are
elaborated, there is a great degree of freedom for the
performer for further elaboration, Swara-wise and Tala-
wise.

The form described constitutes the classical part of
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the concert. The concert usually starts with a Varna
(Etudes) and usually ends with a Bhakti (religious) or
secular music. It always ends with a Mangalam, torming
a hymn of finality to the concert.

In earlier times, the voice, the Veena, the flute and
the percussion instruments were the basic instruments
of performance. In recent times, the violin has been
accepted as an integral part of the family of instruments
at a concert. The flute belongs to an older period and
the fine variations of Swaras are obtained by partial
pressure applied on the holes on a flute and the air
pressure exerted into the resonating column gives it
great possibilities. In recent times, other European in-
struments have also been introduced into concerts such
as the mandolin, guitar and even electronic Instruments
as principal instruments. Though the capability of
electronic instruments is great, they are still not fully
explored, and have not been given a permanent position
at classical concerts. Vocal performance, however, has
various advantages over instruments as lip and mouth
movements can produce effects which cannot be imitated
on instruments. Perhaps, a day may come when electronic
instruments will take over at least part of the vocal
possibilities.

In temple music, the main instrument 1s the Nada-
swaram accompanied by percussion and has its own
techniques, especially at open-air performances.

The essence of Karnatic music lies in the system of
adorning notes called Gamakas. It is difficult to describe
specific laws for the construction and use of Gamakas.
As pointed out by Prof. P. Sambamurthy®, playing notes
or singing of notes unadorned is rare in Karnatic music.
Even in the first lesson in music in Mayamalava Goula
Raga, one 1s taught to sing Ri and Dhi with Gamaka
right from the beginning. He quotes from the Natya
Sastra, saying ‘Music without Gamaka is like a moonless
night, a river without water, a creeper without flowers,
a lady without ornaments and a flower without smell’.
I quote again from Prof. Sambamurthy since i1t is the
best description of Gamakas 1 have come across. He
writes: ‘the artistic and polished rendering of music
consists in the notes of the melody being decorated

Appendix L.

with appropriate Gamakas. The difference in the render-
ing of a piece by a senior musician and a junior musician
lies mainly in the charming, stylish and graceful rendering
by the former. Gamakas are a vital part of Indian music
and they serve to determine the melodic character of a
Raga. They are the backbone of Ragas, as much as
harmony 1n European music. “Two Ragas with identical
Arohana and Avarohana and derived from the same
Janya Mela might yet differ from each other on account
of the characteristic Gamakas being present in one Raga
and absent in the other. Arabhi and Sama, and Manji
and Bhairavi are instances in point. The same variety
of Gamaka appears with different degrees of intensity,
rapidity and range in different ragas.

Gamaka 1s a comprehensive term meaning and includ-
ing not only the shakes but also the manipulation of a
note In any manner resulting in a musical effect. In
other words, when the plain character of a note is
altered so as to result in a musical effect, it is a
Gamaka. There are Gamakas peculiar to vocal music
and Gamakas peculiar to instrumental music. Gamakas
make music pulsate with life. In graceful Gamakas, a
fine web of microtonal variations is woven.

It will be ditficult to indicate in notation all the grace
notes used in a musical composition. But persons con-
versant with the Bhava and the true melodic picture of
Ragas will supply the grace notes and shakes instinctively
and render the music in an artistic manner.’

Appendix II gives the list of definable Gamakas in
European notation purely as example, It is here that
the student of Karnatic music has to depend on the
phrase Guru-Shisya Parampara (the ecstatic relation
between the teacher and the taught).

1. Helmholtz, On the Sensations of Tone as a Physwological Basis for
the Theory of Music, 1875.

2 Clements, E. H,, I C.§.: Ragas of Tanjore, 1913, rcedited by Caxton
Publication, Delhi, 1988.

3. Sundaram, B. M., Tala Sangraha, Purcussive Arts Centre, Bangalore.

4, Sambamurthy, P., South Indian Mustc, The Indian Music Publishing
House, Madras, 1983, vol. I to VL

5. Krishna Rao, H. P., First Steps in Hindu Music in English Notatian,
Weekes & Co, Hanover Street, Regent Street W, 1906.

Musical events of historical importance

Musical events

Penod Work Person concemed Rernarks in Europe Major world events
1800-1001 BC Sama Vedu Chants to Vedic hymns - Huarappa and Mohenjoduro
10600-500 BC  Puarwvrajuka Narada Equivalent to Solfa Epypt
sysiem defined
(Sa, R, Ga, ... Ni, ctc)
Upanivhad Grecek musie Contucius, Buddha
Early Tanul
schouol
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Appendix L (Conrd)

=~ a i

Musical events

Period Work Person concerncd Remarks in Europe Major world events
4 BC Nana Suastru Bharata Treatise on dance ~
5§ C ap Bruhodide sy Matanga Early compulation of - Chola & Pallavas
Ragas, thcn known as Jais
i1 C Ap Sangitad Parsvadeva Classification of Bhashanga
Samavasara and Upanga Ragas
11 C AD Sanpita Jagadcka Malla Classification of gender and
Chaudamanr ume Ragas
12 C Ao Geeta Govinda  Jayadeva One of the greatest musical
poems ever wrilen
12 C AD Sanguta Narada Gamakas classified
Makaranda
121047 Sangita Sarangadeva Pallavi exposition
Ramahkara 22 Sruties
Distinction between Margi
and Desi Ragas
12 C AD Panditaradhya Palkunni Identification of Sruties Muslim invasions in
Charita Somanath the North
Kaw
12 C ap Sangiia Haripaladcva
Sudhakara
i34 C ap Raga-tarangini  Lochana Kavi Raga elaboration Development of
Chnistian music
1450-1600 Renaissance
1453 Fall of Constantinople
1492 Columbus
1450 Vijayanagar
I5 C AD Sangeetasara Vidyaranya Alapana development established (1336}
(1320-80)
Purandaradasa Sapta-tala system
(1434-1564) Composer, referred to as the {ather
of Karnatic music, Introduced
standardized teaching methods.
Group singing introduced
Annamacharya Composer, friend
(1424-1503) Collaborator of Purandaradasa
Kanakadasa
Andhra School Bhajan Paddhati
Tallapakkam
Chinnayya Ramadas
(17th Century)
1521 Josquin Des Prez Vasco-da-Gama
Palestrina Mughal Period
(1525-94)
1550 Swaramela Ramamatya Elaboration of Ragas Shakespeare
Kalanidhi {1564-1616)
1565 Battle of Talikota
(Fall of Vijayanagar
Empire)
1609 Raga Vibodh Somanatha
1594 {ca) Chaturdandi Venkatamakhin Melkarta system perfected
Prakasika
1660 Sangita Ahobala J. S. Bach
Paryawa (1685-1750)
17 C AD Anupa Sangitha Bhavabhatta
Vilasa
Tanjore School Patron of music
Shahoji, and composer Viennese
Maharaja of Tanjore School
(1684-1710)
914 CURRENT SCIENCE, VOL. 68, NO. 9, 10 MAY 1995
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Appendix L (Contd)

Musical events

Period Work Person concerned Remarks in Europe Major world events
1789 French Revolution
18 C AD Shyama Shastn Trinity of Hayden

(1762—1827) Kamatic music (1732-1809)

Thyagaraja Mozart

(1767-1847) (1756-1791)

Muttuswamy Beethoven

Dikshitar (1770-1827)

(1775-1835)
19 C AD Subbaraya Sastri Composer Chopin

(1803-1862) (18310-1849)

Swati Tirunal Veena Liszt

(1813-1847) (1811-1886) Indian Mutiny

Singaracharlu Pallav: expert Wagner

(1834-1892) (1813-1883)

Maha Vaidya- Composer/vocal Verdi

natha Iyer (1813-1901)

(1844-1893) Mussorgsky

Patnam (1839-1881)

Subramanya lyer Composer Debussy

(1845-1902) (1862-1918) First World War

Veene Sheshanna Composer/Veena

(1852-1926)
Bidar Knshnappa

(1866-1931)

Composer/Harikatha/vocal

Vasudevachar Composer/vocal
(1896-1961)
Muthiah Bhagavatar Composer/Harikatha Second World War

(1877-1945)

Appendix II. Gamaka symbols’,

A composition is sung in Raga regulated by Tala and embellished by
the following Gamakas, or graces:

1 Jaru (or the siur) (~~ ) The curved hine /~, called a slur, placed
over two or more notes, shows that they are to be played in a
connected style. The first note alone 1s struck, and the others are
hightly sustained for their full value, When only two notes are
connected by a slur, the intervening notes, if any, are gently shd
over. When a slur connects two or more notes of the same name, the
first 15 sustained durirg the value of all the notes

2. Linum (7). When a note merges slowly and gradually into
another higher note, the symbol 2/, called linum, is used.

3 Kampitam (~~v). The symbol v~~~, called Kampttam (shake),
placed over a note, shows that the note above it in the Sthayr are to
be alternately repeated in quick succession (Figure Al)

Written Plaved Pronounced
N NSNSNSNS
—— —Trid ’ NE-E-L-L-t-E-E-.
——

Figure Al,
4 The symbol wza, A pote with the symbol wax placed over it
shows that the nole and the note above it in the Raga are to be
alternately and equally repeatcd, each twice 1n the time value of the
writlten note (as shown in Figure A2)

Wieitten Plaved Pronounced
P PD PD
g,

Vol

Fipure A2,

Fa-a-a-ct.

CURRENT SCIENCE, VOL. 68, NO 9, 10 MAY 1995

5. Anuswara, or the grace note. In order to produce a sweet effect,
two notes ate sometimes blended together; one of the notes is the
principal note and the other the grace note. The grace note is wriiten
smaller It retains its pitch, but borrows its duration frorh the principal
note A grace note preceding a principal note assumes the name of
the latter 1n smging, and gives it only an additional vowel sound, but
when it succeeds it, the order of pronunciation is reversed and the
grace note is sung as a vowel, as shown in Figure A3, where the
pronunciation in singing 1s Pa-a, Ni-i and Dha-a

P N D D PN P D S

Played

Figure Al.

6 Humpuam (T). When a line 1s drawn through the stem of a grace
note, 1t is played with the utmost rapidity, and the principal note
hardly loses any time, The small note shows the point from which
the principal note darts.

7 Emphasts, When a note 1s preceded by a grace note jmmediately
above it in the Sthayi and is of the nature described in (6) above,
the note is emphasized as M and D in Sankarabharanam in the ascent,

8. Sphuritha Notes are somefimes used in pairs When the sccond
note of a pair 15 preceded by a grace note immedutely below it an
the Sthayr and is of the nature descnbed 1in (6) above, the grace s
called Sphuritha when the pairs are ascending (Figure Ad).

S S G G p =

et

lagure Ad,

Sphuntha

YIS
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9. Prathvahaths When the second note of a pair 1s preceded by a 13. The symbol (—--). A note with the symbol —- - placed over it
grace note ywnmmediately above it in the Srhave and 18 of the naturc is played as shown i Figure A9.
descnbed in (6) above, the grace i called Prartmvahatha when the
pars are descendhine (Figure ASH

| R R G R
S S D D M M - —
. h Wnitten — Playedi e ﬁ
A e _ ; I ] . .
£ fl o 2 ﬁ_h:—_l: Ri L ¢
Prathyahatha - t —<r { R o — Figure A9,
Figure A5 4. The symbol 1. A note with the symbol } placed over it is played
1 indelitam (—). The symbol — placed over a note shows that as shown in Figure A10Q,
three-quarters of the note and a quarter of the note above u 1n the
Raca are t0 be plaved in the time value of the watien note (Figume A6) G R 6 M G

{ T

M Wnutn:té Played ?m%i

M P
T aa 2 &
Written E Played % Figure A10.
|5 The symbol (~). A note with the symbol ~ placed over it is played
Ma a

as shown n Figure All.

Figure A6.
1. The symbol (=). When the symbol = is placed over a note, the M P M G M
mode of playing explained in the preceding paragraph is repeated — ol
twice (Figure A7). For Kuwrulum, Thirup, Ullasitam, etc., see the Written —2— Played " 354_
excellent work on music by Subrama Dikshitar of Ettyapuram’, ' ib‘
The following abbreviations are also useful’ Mra & &
l_:‘l__ M P M P Figure All.
— o
Wnitten = Played 2 '; £—T
A a % ?1 16 The symbol 1. The symbol } shows that the note over which it
Fipure A7. ts placed is struck and at once stopped, silence continuing till the
time indicated by the note expires (Figure A12).
12. The symbol ( -—) A note with the symbol  — placed over 1t
is played av shown in Figure AR '
g
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Watten o Playcd% — Figurc Al2,
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Ma a a The symbols ~~~ 7 ~~_ ..— etc., are sometimes used
Figure AS. under the notes.
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