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ABSTRACT

This study presents a detailed phonetic description
of vowels, diphthongs and consonants of Telugu, dealing
with "both the articulatory and the acoustic characteristics,
and is cased upon the investigation of forms through the
use of a variety of experimental techniques. A "brief
description of the Telugu language and its dialects is

given in the introduction, together with an outline of the
phonetic inventory and the syllable and word structure.
There follows an account of the experimental techniques
used (i.e. palatography, X-ray photography, electro-

kymography, spectrography, labiography and intensity meter),
including a discussion of the analysis and interpretation
of the data they provide.

The central chapters of the thesis give a description
of the phonological units of Telugu and their phonetic
variants. The articulatory and acoustic aspects of these
sounds are discussed in relation to information provided
by the different instrumental techniques.

The later part of the thesis deals with aspects of
the duration of speech sounds in Telugu and attempts to
assess what constraints, for example of a physiological
nature, lie behind the variations observed with regard to

segments of different types. Findings from other languages
are considered with a view to assessing the validity of
certain statements relating to possible universal
tendencies.

This study thus represents not only an articulatory
and acoustic phonetic description of a particular language,
i.e. Telugu, but also examines to what extent the

experimental record from a variety of sources corroborates
or extends the general picture obtained from traditional
articulatory methods of investigation ana has wider

implications of a general phonetic nature.
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INTRODUCTORY NOTE

The Tables in this thesis are numbered separately
through each chapter. The numbering of Figures, however,
is continuous throughout the thesis. The cross-references
refer to the relevant chapters, sections and sub-sections.

The instrumental records (such as spectrograms,

kymograms, palatograms) reproduced in this thesis are

reduced from the original size.



1.

CHAPTER 1

INTRODUCTION

1.1 The Telugu language and Its dialects

Telugu is one of the major Dravidian languages and
is spoken "by about 44.7 million people (1971 census) in
Andhra Pradesh, a south-eastern state of India. Among the
Dravidian languages, Telugu is spoken "by the large sir number
of speakers as mother-tongue. There is also a considerable
number of Telugu speakers living in the adjacent provinces
of Tamilnadu, Xarnataka, Orissa, and also elsewhere in
India. Andhra Pradesh was the first state to be formed on

the basis of demarcation of linguistic provinces in India.
Telugu is used as the medium of instruction in schools and

colleges and it is also the official language of the state
administration of Andhra Pradesh. Telugu is bordered by
Tamil in the south, Kannada in the west, Marathi in the
north-west, Hindi in the north and Oriya and a number of
tribal languages in the north-east (see map 1 showing the
position of Andhra Pradesh in India). In these border

regions, one comes across large numbers of bilingual speakers
who are fluent in Telugu and in some other Indian language(s).

The Dravidian family comprises about two dozen languages

spreading from Sri Lanka in the south, through India, to
Nepal in the north, Bihar in the north-east and Pakistan in
the north-west. On the basis of comparative and historical
studies of phonology and morphology, the entire Dravidian
family of languages is classified into three sub-groups.
These sub-groups and their members are:

(1) South Dravidian: Tamil, Halayalam, Kota, Toda, Kodagu,
Badaga, Kannada, Tulu and Irula.

(2) Central Dravidian: Telugu, Gondi, Konda (or Kubi), Kui,
Kuvi, PengO', Manda, Indi, Kolami, Naiki, Parji and
Gadaba.

(3) North Dravidian: Kurukh, Maito and Brahui.
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2.

This classification of Telugu as "belonging to Central
rather than to South Dravidian is "based on the fact that

it shares many phonological and grammatical characteristics
with the Gondi-Manaa group (see (Krishnamurti, 1961).

Among the Dravidian languages only Tamil, Telugu,
Eannaaa and Malayalam are literary languages in that they
have long-standing written literature and each of them has
a separate script. They are also the state languages of
Tamilnadu, Andhra Pradesh, Earnataka and Kerala, respectively.
The rest of the Dravidian languages are non-literary; and
with the exception of Tulu and Kodagu, the others are tribal
(minor) languages. The Dravidian languages are geographically
distributed throughout South Asia and thus the Dravidian

family is typically a South Asian family of languages, not
just a South Indian family of languages (cf. the title of
Bishop R. Caldwell*a book (1856): A Comparative Grammar of
the Dravidian or South-Indian family of languages).

Sanskrit has had an enormous influence on Telugu

vocabulary. This made the early philologists and the
traditional Telugu scholars assume a genetic relation of

Telugu with Sanskrit. This belief was shattered by the

19th-century European scholars who worked on Telugu and
related languages; notable among them are P.W.Ellis,

A.D.Campbell, A.H.Arden and R.Caldwell.

The earliest written records of Telugu as an independent

language are available from the 2nd century A.D. when Telugu
was used for place names in Prakrit inscriptions (cf.
Krishnamurti, 1978:37). Subsequently Telugu became the
language of inscriptions around 7th-century A.D. and
literary work in Telugu appeared during the 11th-century.
Historical studies on Telugu, particularly on phonology and
grammar, have identified different developments in the
evolution of language from 600 B.C. to the present day. The



entire evolution has "been divided into the following
periods: (l) prehistoric Telugu - from 600 B.C. to 200 B.C.,
(2) Old Telugu - from 200 B.C. to 1000 A.D., (3) Middle

Telugu - from 1000 to 1600 A.D. and (4) New Telugu - from
1600 A.D. onwards (cf. Mahadeva Sastri, 1969).

The first available work of literature in Telugu dates
back to the 11th century A.D. and is a translation of some

parts of Mahabharata from Sanskrit by Nannayabhattu.^ A
mixed style consisting of verse and poetic prose was

introduced in this work and this style became the norm for
later writers. Apart from this Sanskrit-based style and
theme, there were also oral literary forms like folk songs

and folk tales reflecting indigenous metre and theme. This
latter tradition is claimed to be older than that of

Nannaya's work and its style is believed to be a good
representative of the spoken Telugu of the day. Unfortunately
there are no available written records of this style. The
tradition of mixed style was continued as the sole
representative expression of written literature until the
latter half of the 19th century. With the influence of
English literature on Telugu, the prose form was introduced
during the latter half of the 19th century and this is the
more popular medium of expression in fiction, travelogues,

newspapers and various other media at the present time.
Within prose two distinguishable styles are noticeable -

one based on the variety found in traditional literature,
full of Sanskrit words, called literary Telugu, and the other
based on the educated spoken speech - called standard
colloquial.

There is no record of dialect variations, regional or

social, of Telugu prior to 1960. The traditional grammarians
talked about two phonological systems of Telugu - native and

1 Nannayabhattu is also credited with the first grammar of
Telugu written in Sanskrit (see Ch.1.2 for further
comments).



borrowed. However, during the last two decades a great
deal of valuable information was recorded and published,

mainly due to the efforts of Bh. Krishnamurti (1962) and
to the dialect survey conducted by Telugu Akademi, and to
the survey of occupational vocabularies carried out under
the aegis of the Andhra Pradesh Sahitja Akademi.
Krishnamurti carried out a survey of Telugu vocabulary used
in agriculture throughout Andhra Pradesh and published it as

a thesaurus (1962). On the basis of isoglosses noticed in
this survey, the entire Telugu area was classified as

exhibiting three distinct regional dialects - Coastal,
Rayalaseema and Telangana. Further surveys of occupational
vocabularies covering the professions of house-building,
fisheries, hand-spun textiles, etc., have shown the
possibility of one more different dialect, i.e. that of

Kalinga. Thus, the latest classification shows that Telugu
consists of four major regional dialects (Krishnamurti, 1971
and 1978). These are (see map 2):
(l) Telangana or Northern dialect - spoken in the districts

of Hyderabad, Rangareddy, Hedak, Nizanabad, Adilabad,

Karimnagar, Warangal, Khammam, Nalgonda and Mahabubnagar.
(.2) Rayalaseema or Southern dialect - spoken in the four

districts of Rayalaseema (Chittoor, Cuddapah, Anantapur
and Kurnool), Frakasam and Nellore districts.

(3) Coastal or Central dialect - spoken in the districts of
East and West Godavari, Krishna and Guntur; and

(4) Kalinga or Eastern dialect - spoken in the districts of
Visakhapatnam, Vizianagaram and Srikakulam.

The differences among these dialects can be seen mainly
in the lexicon and partly in grammar and phonology. There
are instances where each of the dialects will use a

different word to denote a given entity. Other words may

be shared by two or three out of the four, but it will not
be the same two or three in different cases. Examples are

as given b^ovi(Krishnamurti, 1971:10):
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Telangana Rayalaseema

(1) ga:re/girre ga:nu

pajje
(2) peifta
(3) naigali

(4) tewulu

(5) tu:mu

pe :<^a
na: ge: li
tewulu

tu:mu

Coastal

cekram

pe:<3a

na :gali

tegulu

tu:mu

Kalinga gloss

ur$a 'pulley'

pe:<3a 'cowdung
na :gali 'plough'
tegulu 'plant

disease

madum 'water
outlet'

At the grammatical level the dialect differences are

less prominent than those on the lexical level. The

grammatical variations are noticeable principally in the
verb conjugation. For example, the past tense marker has
three different shapes - -as:-; -inaand -in- distributed
as follows:

Coastal and Kalinga Rayalaseema Telangana gloss

k°tte kofti**1 kotti^u ' (k©) beat'

The Rayalaseema dialect has a three-way distinction of
tense (past - present - future) in the locative-existential
verb undu 'to be' as against the two-way distinction
(future - nonfuture) found in other dialects, as can be seen

from the following example:

Rayalaseema

i2\tXo rur^ina: c^u
iiltlo:ui$a
ir[t"Lo:tu\ta :<3.u

Coastal and Kalinga

i^lo: unna: t^u
i2\tlo:'unna :clu
irltlo:urlta :clu

gloss

'he was at home'

'he is at home'

'he will be at home'

This distinction sets the Rayalaseema dialect apart
from the Coastal and Kalinga dialects. Similarly the

Telangana dialect distinguishes itself from the rest of the
dialects in showing a different verbal concord in the
negative of present continuous tense:-
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Telangana

tirtfa: le: nu

ti:q"(;a:le:mu
tirj^ta: le: wu

Rest of the dialects

tinac|amle:du

gloss

'I am not eating'
t»

If

'we are not eating'
'you (sing) or they
(non human) are
not eating'

tir^a i le: <^u
tii^a:le:du

tir^a: le: ru

If

'you (pi) or they
(human) are not
eating'

'he is not eating'
It 'she or it is not

eating'

The subject agreement is distinctly shown for each person

in Telangana whereas these distinctions are all neutralised
in the other dialects, being represented by one and the same

person.

These regional differences are more prominent in the

speech of illiterate than in educated speech. The educated
variety also exhibits certain regional traits. Apart from

this, there is a sort of regional standard educated variety
in each of the four areas. Out of this complex situation,
the educated speech of the coastal (central) dialect has

emerged as the colloquial standard variety for the whole
Telugu area. It is this variety which is widely used in
mass media (radio, television, newspapers, cinema, etc.),
and in creative writings such as novels, short stories,
travelogues etc., (Krishnamurti, 1978:42). This central
dialect is recognised as a standard one by the educated
speakers of other three dialects and they use it actively
in their writings and formal speeches. This is an indicator
that the central dialect is accepted as prestigious variety
by other speakers. School and college text books are also
published in this variety.

The existence of standard and non-standard varieties

of Telugu and the social background to them is clearly
stated by Krishnamurti (1962:107) in the following words:
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"Broadly speaking, there are in Modern Telugu two social

speech dialects, viz. the educated and the uneducated.
There is, of course, an oversimplification of a complex

linguistic situation involving communication among people
of varying social, economic and cultural "backgrounds.
However, linguistically, it seems possible to assume the
existence of two social strata representing the extreme

points of the prestige scale. At the one end there is a

large educated middle class consisting of public employees,
business people, teachers, lawyers, doctors, high school
and college students, etc., who are mostly concentrated in
the urban areas with a high rate in the density of inter¬
communication. The speech of these people to whatever caste
or community they may belong, tends towards uniformity and
may be called the 'educated speech'. At the other end of
the scale is a large group of sedentary rural communities
like agriculturists, artisans and farm workers mostly
illiterate and confined to the routine of their hereditary

occupations with few contacts with the urban population."
The speech of the latter group is taken as non-standard
throughout the state. In other words, the speech of the
educated speakers from the central region is regarded as

the standard variety and that of the uneducated speaker as

non-standard.

According to Krishnamurti, the following phonological
differences between the educated and the uneducated speech
correlate with the differences between standard versus non¬

standard.

educated

c

uneducated

s

I 1

n

s

n

®»J"»?
h j6/j/w

//jw
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In addition to these differences, either all aspirated
plosives and/or affricates are replaced "by tmaspirated
consonants or the whole word is replaced ty an equivalent
native word (see Krishnamurti, 1962:108; and 1978:43).

There are differences not only in the consonant
segments used but also in the nature of consonant clusters.
Uneducated speakers find it difficult to maintain consonant
clusters and they tend either to simplify them or to insert
a vowel between the two consonants. This may be due to the
fact that the initial clusters in Telugu are found mostly
in Sanskrit loan words. It is a general tendency with Telugu

speakers that the educated retain the pronunciation of
borrowed words from Sanskrit and English, whereas the
uneducated assimilate them to the nearest counterpart in the
native system. Apart from the phonological differences,
there are also distinctions at the lexical level between the

educated and the uneducated - the former making active use

of the borrowed vocabulary and the latter using the
alternative native word.

Sjoberg (1957) has pointed out that the spoken Telugu
of educated type shows two varieties depending upon the
context of speech - formal and informal. The formal speech
is the one which is used in public lectures, over the radio,
television, classroom etc. The informal speech is usbd for
intimate conversation with relatives and friends, and while

talking to inferiors. Here again one notices lexical and
phonological differences between the two styles. The
important differences are: (l) a tendency to deaspirate
certain plosives in the informal speech; (2) the three
fricatives s, J and § tend to be less differentiated in the
informal speech and s is commonly used for all three.

Telugu has been the medium of instruction at the school
level in Andhra Pradesh for the last 40 years. It has

recently been introduced as a medium of instruction at



9.

college level and. plans are under way to extend it up to
the University level as well. A student of the state

usually learns two more languages (mainly English and Hindi)
at the secondary school level (classes 6 to 11) in
accordance with the Indian Government's policy of 'three
language formula'.

According to the 1971 census, Andhra Pradesh has
recorded only 24 per cent literacy. The literates in the
state are not evenly distributed throughout the regions.

They are mostly concentrated in cities and towns, whereas
the rural areas have a large number of illiterates. The
highest percentage of literacy has been recorded in the

Hyderabad district (Xrishnamurti, 1979:4), for the obvious
reason that it is an urban area. With regard to the
distribution of literacy rate in the regions, the Coastal
Central area, Rayalaseema, Kalinga and Telangana occupy the
first, second, third and fourth places respectively.

1.2 A brief survey of Phonetic and Phonological studies of
Telugu

As a background for the present work I will give an

outline survey of previous accounts of phonetic and
phonological studies of Telugu. Telugu has a grammatical
tradition dating back to the 11th century A.D. It is a

happy coincidence that the first poet of Telugu,
Nannayabhattu, is also considered to be the first Telugu
grammarian. His grammatical treatise a:ndhraJabdacinta:mani
which appeared in the 11th century A.D. was written in
Sanskrit ana the author seems to have been familiar with the

Paninian tradition. Before the 11th century, there was no

written literature in Telugu, but Telugu was used as a

language of inscriptions and folk literature. The

inscriptions! Telugu was also found to exhibit certain
influences (borrowings) of Sanskrit and Prakrit.

Telugu writers have extensively borrowed words, phrases
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and. idioms from Sanskrit. This has eventually influenced
the native phonemic system to a large extent. Nannaya was

clearly aware of this language contact and, for the first

time, attempted to divide the Telugu phonological systems
into two areas of (l) native phonology and (2) borrowed

phonology. This idea of Nannaya was later on explicated by

Chinnayasuri. Nannaya as well as the later grammarians up

to the late 19th century confined their observations to the
written variety of Telugu which abounds in Sanskrit
(borrowed) phonemes.

The tradition initiated by Nannaya was continued
throughout the centuries in the form of original
commentaries and evaluations by a host of scholars and it
reached its perfection in Chinnayasuri's well-known original
work ba :law.ja tkaranamu. This work can be taken as the best

representative of the traditional grammars of Telugu, paying
full attention to phonology and Sandhi. Throughout his
treatise Chinnayasuri refers to morphophonemic changes that

apply at various levels of language. The present survey

will be confined to the first chapter of this book which
deals exclusively with the sound system of Telugu as

represented by its orthography.

As Telugu grammarians were mostly influenced by the
Sanskrit grammarians for their model, they brought in the
discussion of Sanskrit sounds (or letters of the alphabet)
even when they were dealing with the sounds of Telugu. Thus
Chinnayasuri states that there are 50 phonemes in Sanskrit
and 40 in Prakrit. His interpretation and exposition
reflect his awareness of two coexistent sound systems of

Telugu, i.e. native and borrowed. Thus Chinnayasuri
postulates 35 sounds (letters) for native Telugu:

14 vowels :aa: i i: uu: ee: ai oo: auam aha

22 consonants: kgcts^dz|i^i\tdiipb!!ijrlw
s h I



11

After postulating the above 36 sounds as "belonging to
the Telugu core (native) sound-system, Chinnayasuri then
turns to sounds found in the Telugu vocabulary borrowed
from Sanskrit where there are 4 vowels and 15 consonants

in addition, making altogether 55 sounds.

The four vowels are : ru ru: lu lu:

The 15 consonants are : § (visarga) kh ch "th Ph

#h <3_h dh bh rj p. J and §

Though the Telugu grammarians are said to follow the
Sanskritic grammatical models, they also made their own

observations regarding the native sound-system. For

instance, they distinguished between short /e/ and long /e:/
and between short /o/ and long /o:/ - a difference which does
not exist in Sanskrit. Similarly, among the consonants /c,
•5/ are distinguished from [ts] and [dz] in Telugu. One of
the noteworthy points, in the enumeration of vowels is the
inclusion of the homorganic nasal am in the vowel system of
native Telugu. The diphthongs /ai/ and /au/ are also
commonly listed with vowels.

The consonants of Telugu, according to Chinnayasuri,
can be divided mainly into three groups on the basis of the
amount of effort involved in the production of particular
sounds - hard or harsh (paru^a), soft (sara*|a) and fixed
(sthira). Thus, if in the pronunciation of a sound, the
articulator touches the point of articulation heavily, the
resulting sounds are said to be hard; if the touch is

gentle, the soft consonants are produced. In certain
environments the hard consonants might change into soft ones.

The class of sounds which undergo no such change is called
the fixed set. Accordingly, the consonants are distributed
into these three groups as follows:
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Hard consonants : k c | t p
Soft consonants : g 3 4 d b
Fixed consonants : kh gh q ch p th dh n ph

bhmyrlwjsshl.

The allophonic distribution of affricates into palatals
and dentals has attracted the attention of both traditional

and modern phonologists. The traditional grammarians like

Nannaya, Adharvana and Chinnayasuri have paid considerable
attention to this problem. Chinnayasuri states that c/ts on

the one hand and 3/dz on the other are allophones of the
same phoneme; i.e. c and ts are in complimentary distribution
and so are i and dz. c and 3 are palatal and their variants
ts and dz are dental. Chinnayasuri sets up /c/ and /■$/ as

phonemes and describes their distribution as follows:

(i) /c/ and /•$/ followed by /i i: e and e:/ are palatals,
examples: /ciluka/ 'parrot'; /cirmn/ 'ant'; /celi/ 'the
dear one, friend'; /ce:di}/ 'bitterness'.
/ilia/ 'itching'; /^i:<^i/ 'cashew'; /^erri/ 'centipede';
/iet$e/ 'grandmother'.

(ii) The /c/ and /^/ followed by /a a: u u: o o: and au/
are dentals. Examples are: /tsali/ 'cold'; /tsaapa/
'mat'; /tsukka/ 'star'; /tsu:pu/ 'sight'; /tsoffu/ 'an
excuse'; /tso:fu/ 'place'; /tsauka/ 'cheap'.
/dzamu^u/ 'a herb'; /dm :tara/'festival'; /dzunnn/
' chudder milk' /dzu:lu/'hair on the neck of an animal'

/dzonnn/ 'maize, sorghum'; /dzo:li/ 'interference';
/dzauku/ 'water source of a spring'.

It is curious to note that the diphthong /ai/ is not included
in this list, especially as there is mention of /ap/. These

examples and observations of Chinnayasuri with regard to
affricates will be further discussed at relevant places in
this dissertation.

Chinnayasuri further discusses Telugu word structure,
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stating that there are two types, one ending with '-n'
and the other without '-n'. This may "be found useful to

explain certain important sandhi changes which can occur

across word boundaries. It has a "bearing too on the

question of the status of nasals in Telugu.

Chinnayasuri, like the other traditional grammarians,
divides the entire Telugu vocabulary into four major groups:

(1) tatsama or Sanskrit equivalents, - the words which are

borrowed into Telugu without any alteration.
(2) tadbhcwa. borrowed but assimilated words; i.e. the

Sanskrit and Prakrit words which are assimilated into

Telugu with some alterations to suit the native system.

( 3) de: J.ja. native vocabulary, that is, the words which are

common to native Telugu.
(4) gra:m,ia, the rustic vocabulary, i.e. the words which are

common in the speech of illiterate masses.

It may be pointed out here that the traditional
grammarians, with their prejudices in favour of written

Telugu, confined their attention mainly to the first two

varieties, occasionally touching on the third type. The
fourth group, which is a good representative of spoken Telugu,
was never the target of their investigation.

Chinnayasuri's grammar is still considered a standard
work and its influence is evident through the number of
commentaries on it. Even today, the conventional Telugu

scholarship accords great importance to this treatise and it
is considered as the standard textbook on traditional grammar.

During the 19th century, some of the European (mainly
British) scholars like A.D.Campbell, C.P.Brown and A.H.Arden
wrote grammars of Telugu within the Western Classical
tradition. The primary intention of their grammars was to
teach Telugu to the Europeans who lived and/or worked in
India. They were mainly interested in the exposition of
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grammar and in the preparation of teaching and reading
materials. They adopted the Telugu writing system to
cite the examples and they were carried away hy the ortho¬
graphy in their description of Telugu sound-system. As
admirers of Indian grammatical tradition these scholars

accepted the observations of Telugu grammarians without any

question. In other words they did not pay any fresh
attention on the sounds of spoken language.

The first detailed statement on Telugu phonetics
appeared in the second decade of the present century in an

anonymous author's work entitled A Manual of Telugu Grammar
and Phonetics (1918). This book has two major divisions:
Part I Phonetics and Part II Etymology. It is written as a

teaching manual for Europeans learning Telugu. In the
introduction the author outlines the connection between

concept and word in mother tongue and foreign language. In
the second part under 'Etymology', he deals with Telugu
grammar. As we are concerned here only with the Phonetics
part, the following discussion will be limited to Part I,
sections 4 to 44.

The author begins his description of Telugu sounds
with vowels, referring them to the letters of the Telugu
alphabet. He classifies /i, i:, e and e:/ as palatal vowels;
/u, u:, o and o:/ as velar vowels; and /a and a:/ as between
velar and palatal vowels. Apart from the two diphthongs
/ai/ and /au/, an additional vocalic 'ru' is also included
as a semi-vowel among the vowels (as in the works of
traditional grammarians). For each letter the place and
manner of articulation is described along with an

articulCatory diagram and a palatogram.

For the first time in the literature we also come

across measurements of duration of vowels. He says -

"Taking each vowel individually, the duration of any long
vowel is to the duration of its corresponding short vowel
as 7:3. Diphthongs hold the middle between 7 and 3. If
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the duration of a long vowel "be 0.35 seconds, a diphthong
would "be 0.20 - 0.25 seconds; and the short vowel 0.15
seconds." (pp.19-21). These durational values are given,
however, only for the vowels and not for the consonants.

The author classifies the consonants into (i)
fricatives and (ii) explosives "by saying that "every
consonant is either a fricative or an explosive" (p.2l).
Then he describes different places of articulation using

phonetic terminology. The voiced and voiceless consonants
are referred to as 'soft' and 'hard' respectively.

One of the interesting observations is that both the

palatograms and the articulatory diagrams show a large
difference between voiced and voiceless retroflex, in that
the voiceless are articulated further back in the mouth

than the voiced ones. Their place of articulation is given
as post-palatal. Though this is supported by his palatograms,
retroflex has never been described as 'post-palatal' by any

other scholar so far in the literature. Another observation

is on the feature of aspiration: the author states that each
stop consonant has a corresponding aspirated stop and their
articulation is exactly the same as that of their unaspirated

counterparts, but this aspiration is different depending on

whether it is a hard or soft consonant. The author states -

"with the soft consonants the aspiration is not so forceful
as with the hard consonants" (p.33). He goes into further
details by discussing inherent aspiration which is
different from the consonant 'h' which can occur on its own.

For him, the consonants w, the two r's, 1, \ and j are
'liquid fricatives'. The difference between the two "r's"
of Telugu (d" [II and &> [r] is explained as being one of
point of contact. In pronouncing [£], the tongue tip
vibrates against the upper alveolar region, while in [r]
the tongue tip vibrates a little more towards the prepalatal
region. His observation is unique even in this regard in
bringing out the difference in the place of articulation
between the two "r's".
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The author also discusses the articulation of two

nasals [ji] and [q], hut says that "the articulation of 'ji'
sound is the same as of the 'q' sound, though the hack of
the tongue is drawn perhaps a little more towards the post-

palatal region" (p.45). The letter 'k£* is described as a

compound one consisting of the 'k* and sounds pronounced
to gether.

In the addenda (p.47) the author brings out the nature
of the three special symbols used in the alphabet: visarga
' o', valapalagilakQ 'c' (which identifies the consonant as

a pure consonant without any vowel attached to it) and ' o',
which occurs primarily to represent a nasal which is
homorganic with the following consonant and also in word-
final position as an alternant for mu. The inclusion of
these three in the discussion shows that the author is

interested in listing the letters of the alphabet and in

describing each symbol in terms of its articulation. He
gives ' n' as the realisation of 'o' when it is followed by a

consonant and notes that elsewhere it is pronounced as 'm'.

There is no mention of consonant clusters or

combinations in this work. With regard to articulations

represented in the script by a sequence of identical
consonant symbols, the author states that these "double
consonants" are not a matter of longer duration than single
consonants. For him two clearly separate consonant segments
are involved. Thus he discusses medial geminate -mm- in

Telugu in the following terms: "For instance the Telugu word
a-Hn-nn+a ( €? &±X ) has to be pronounced as if the word came to
a complete stop after (a+m). Then only the second portion
(rn-fa) is pronounced. And this is not done by using the
closure formed for 'm' in '(am)' and also for the 'm' in

'(ma)', but the stop necessary for an ' m' sound is by a

separate and distinct action newly articulated, or at least
emphasised and marked, before opening the stop of this
second ' m' in '(ma)' to pronounce the last letter 'a' of
the entire word ... The reaffirming of M in this instance
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ia a second pressing together of the lips already shut"
(p.47).

Towards the end of Part I on Phonetics, the author

provides a chart of Telugu consonants wherein sounds are

represented in Telugu orthography. Por convenience of
reference these Telugu orthographic symbols are trans-
iiterated into IPA in the following reproduction of his table:

Labial Labio¬
dental

Dental Alveolar

Hard P t ts

Soft b d bj dz

hard Ph th

ASp jL i <EL
soft bh dh cl^h

Sibilants s F

Liquids w r 1

Nasals m n

Compounds U?)

Pre- Medio- Post Pre- Post- Laryngeal
palatal velar

Hard t; t k

Soft 4 g

Aspirate hard tjh th kh

soft qh gh h

Sibilants

Liquids d r I

Nasals n 3

Compounds (k?)
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It will be noted the set of dental consonants in this

chart includes a fricative and a nasal ([s] and [n]). In
his description, too, the author speaks of these as dentals

(p.42). All other accounts of Telugu consonants classify
these as alveolar ([t] and [n]).

One omission from the chart (and this may he accidental)
concerns [J], which he has earlier described (pp.35-36).
This description has this sound as palatal, though the
fo rmula (on page 50) implies that it is pre-velar. There
is a similar discrepancy with regard to [g], which is
described as dental (p»35), but which appears in the chart
under 'alveolar'. Another observation from the chart is

that the voiceless unaspirate sounds, except /p/ and /t/,
differ from their corresponding voiced unaspirates in that
the voiceless unaspirated plosives are articulated further
back than the voiced. Also the consonant 'h' is grouped
with the aspirates rather than with the fricatives. This
may be due to the term 'sibilant' he used for the class of
fricative sounds. Another interesting point is that there
are four nasal sounds instead of the three or five which

were proposed by previous scholars. Those who chose three
were concerned solely with phonemic distinctions (m,n,q);
those who chose five were concerned to account for

allophones clearly distinguished in terms of place of
articulation (]i,q).

It may be the author's preoccupation with the Telugu
alphabet which leads him to include /kg/ in the consonant
chart rather than in a discussion of clusters. The

decision is nevertheless significant in that it takes account
of the alternative pronunciations associated with /kg/,
namely [kg] and the retroflex affricate ["[?]•

After giving the consonants of Telugu in this tabular
form, the author then provides a formulaic representation of
each consonant of the following type, showing the main
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characteristic positions of different organs of speech

(pp. 48-50):
, / . \VH

e.g. gh (u + 4)
where

u back part of the tongue
+ in contact with

4 pre-velar region
V voiced stream of breath

H aspirated sound.
The work of this anonymous author has a great significance
to the instrumental study of Telugu sounds, as it is the
first ever attempt at a palatographic investigation of
Telugu vowels and consonants. If one takes account of the
date of its publication, this manual can be valued not only
as a unique contribution to Telugu phonetics but also to
general phonetics.

In a survey of Telugu linguistics, Ramarao (1972) has
pointed out that G.V.Ramamurti may be said to be the first
modern linguist of Andhra. Ramamurti did some descriptive

analysis of Telugu during the early decades of the present

century. He is credited with postulating the vowel

lowering rule in Telugu which states that "a vowel has a

lowered allophone whenever it is followed by the low central
vowel 'a' in the next syllable". G.V.Sitapati (1936) made
some observations on accent, "style", as it is found both
in colloquial and written varieties of Telugu.

During the last three decades several works on Telugu,
within the framework of American structural phonology, have

appeared. These contributions differ very significantly
from the traditional phonology in that they take spoken
language as the target of their investigation and submit it
to modern phonemic methodologies. First among these is
Krishnamurti (1957) on "Sandhi in Modern Colloquial Telugu".
This paper, as its title indicates, deals mainly with
consonantal and vocalic sandhi in Telugu. Krishnamurti has,
for the first time, set up the following phonemes for the
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educated speech of the Coastal dialect (pp.178-79).

consonants:

Labial Dental Alveolar Palatal Retroflex Velar

Stops P Ph t t th k kh

b bh d dh <1 g gh
Affricates c ch

d dh

Spirants- f s J h

Nasals m n n
Laterals 1 1
Trill r

Semi¬
vowels w 3

This inventory shows aspiration as phonemic in the educated
variety of Telugu and these aspirated phonemes "become de-
aspirated in the uneducated speech. Also notice that there
is no voiceless dental aspirated stop in the dialect to

correspond to the voiced counterpart. However, it may "be
pointed out here that in other regional dialects like

Rayalaseema the /th/ is maintained distinct from /dh/ in
educated speech.

Krishnamurti identifies the allophones of certain
consonants and describes their distribution. He states that

all voiced stops have spirantised allophones in the inter¬
vocalic position. He points out the following allophonic
variations of consonants and their distribution:

^[ts] before back vowels
(1) /c/<"̂

[c] before front vowels.

<[dz] before back vowels[#] before front vowels

^-[w] in intervocalic and utterance final
(3) /b/<^ [m] elsewhere
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[q] "before velar stops
[p] before palatal

(4) /n/^~-[i\] before retroflex
[n] before dental

[n] elsewhere.

The following vowel phonemes are set up for the
educated colloquial Telugu:

i e a o u i: e: set a: o: and u:

Notice that there is no short se corresponding to long ee:.

This lack of symmetry in the vowel system has led to the
setting up of separate long and short vowel phonemes, rather
than the listing of the short vowels with a separate phoneme
of length to account for all the long ones. Some of the
vowel phonemes show allophones. For example, the vowel /e/
has two allophones. distributed as follows:

The phoneme /a/, according to Krishnamurti, is always
pronounced as [aJ. All vowels have slightly lowered and

retracted allophones whenever /a/ occurs in the following

syllable and when a geminate does not interfere between the

Krishnamurti talks about two types of juncture for
Telugu - 'close' and 'open'. On the basis of this he goes

on to discuss the consonantal and vocalic sandhi for which

detailed rules within the structuralist phonological
framework are given in terms of the syllabic pattern of
the language. This article is an important step forward in
modern Telugu phonology studies in that spoken Telugu
receives due attention here for the first time. This work

of Krishnamurti has become a foundation for many further
studies on Telugu phonology.

[e ] before an open juncture
[e] before a close juncture

two.

While comparing old Telugu with modern Telugu,
Krishnamurti (1961) sets up phonemes for the two periods of
the language. The enumeration of phonemes for modern Telugu
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is the same in identified allophones and their distribution
for two more phonemes (1961:5):

/jA^["1] intervocalically
^[c[3 elsewhere

/ in gemination
[w] elsewhere

The phonemes of old Telugu need not be referred to in this
review as we are concerned neither with the historical

development of sounds, nor with their comparative status in
regard to other Dravidian languages.

Another major contribution to modern Telugu phonology
comes from Kelley, who in two of his articles on vowel

phonemes (1959) and vocalic sandhi (1963) has unearthed
new data from spoken Telugu and carried out an in-depth
study of this phenomenon. In the phonemic inventory of
vowels, Kelly (.1959) enumerates the following vowels and a

covowel:

vowels covowel

i u : (length),
e 0

a

This system is applicable only to word phonology and each
of the phonemes has allophones in disyllabic, trisyllabic

and polysyllabic words or across word boundary. Due to
morphophonemic alternants across word boundary, each vowel
has either a lower or a higher variant depending upon the
environment. Kelley prefers to classify the entire phone-
types of Telugu into two groups of final and non-final, as

follows:

Non-Final Final

i i: u u: i i: i* u*

I I: U U: I U i:• U:«

e e: a 00: e: o: e:* o:*

o o: 3:* a:*

E 3: a a: 3 a a:
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He exemplifies each sandhi change with copious illustrations

showing the distribution and nature of vowels in each

position. He proposes phonemic status for the feature
'lower' as a covowel found with all the five "basic vowels

- i, e, a, o, and u. He also considers the possibility of
another system of vowels wherein the feature 'higher' also
can be given a phonemic status; and another system where
the feature 'central' can be postulated for all vowels. On
further detailed analysis of the data, however, he concludes
that vowels manifesting any of these three features - lower,
higher and central - can be treated as allophones of the
five basic vowels and that the only significant covowel in

Telugu is length /:/.

According to Kelley, the consonant phonemes for spoken

Telugu are:

pttkbdc^gc^mnr^fsj^hrl^wo

There is a significant difference between the consonant

phonemes as postulated by Kelley on the one hand and
Krishnamurti (1957) on the other. Kelley's informants were

also educated upper class people of coastal districts, but
his consonant inventory shows no trace of aspirated plosives,
whereas for Krishnamurti working on the same dialect,
aspiration is phonemic. Between these two proposals,
Krishnamurti's observation holds good for educated speech,
as one does come across aspirates in the educated spoken

variety, especially through the Sanskrit borrowings. However,

Kelley's inventory containing no aspirated sounds is a good
representative of the core (native) system of Telugu sounds.

In Telugu, front vowels occurring in word-initial
position are preceeded by a homorganic onglide [j] and

phonetically back rounded vowels in word-initial position
are preceded by a homorganic onglide [w]. Kelley not only
takes note of this phenomenon, but also states that these

onglides are not predictable variants of /i/ and /u/
respectively. He prefers to treat these onglides as
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occurrences of [j] and [w], as these are restricted to
informal speech only, not to "be found in careful speech
i.e. this is a stylistic difference, not a phonetically
motivated one.

In another paper on external vocalic sandhi in Telugu,

Kelley (1963) describes the morphophonemic changes that are

common across word "boundaries in spoken Telugu. Just as

in his earlier paper, here too, Kelley talks about the
allophonic variants of each vowel phoneme and then describes
each type of vocalic sandhi. The morphophonemic alternants
across word-boundaries are presented in the form of rule
schemata.

Spoken Telugu exhibits sharp phonological, lexical and

morphological differences between educated and uneducated
speakers from the same region. The educated speaker is
exposed to the modern written standard variety through his
schooling and he retains this style as a prestige form.
Within the speech of the educated there are contextually
determined differences depending upon various factors like
the topic of discourse, the addressee(s) or situation of
utterance. These differences are related by Sjoberg (1962)
to the distinction between formal and informal speech. She
states that "the formal style is employed in certain social
situations - in public lectures, over the radio, in worship
and occasionally in the class-room. In contrast the

informal, the more relaxed speech style, is the norm at
home and in conversation with friends, relatives and
inferior" (p.270). These formal - informal stylistic
differences are noticeable in phonology, morphology and
lexicon. Sjoberg compares the phonemic system of the formal
style which is highly influenced by lexical borrowings from
Sanskrit and English, with the informal style, in which the
speaker is much closer to the native Telugu sound system.

As far as the vowels are concerned, there is no

difference between these two styles, whereas they do differ
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with regard to consonants. Some of these differences are:

(i) Formal style includes the aspirated plosives /ph,ch,
3h,kh and gh/ which are missing in the informal

variety.

(ii) The frequency of other aspirated stops like /hh,th,
dh,th and <^h/ is reduced in informal style.

(iii) Spirantal phonemes /X p and h/ are preserved in formal
speech, "but their use is very much restricted in the
informal style.

After comparing the formal and informal styles of the same

speaker, Sjoberg turns to yet another phonological dichotomy
of Telugu, namely the phonemes of 'native' and 'non-native'
vocabulary. The phonemes of the native vocabulary are:

consonants: pbtd^c^kgsniniilrlwj
vowels : i e e a o u

[For Sjoberg a long vowel is a cluster of two identical short

vowels]. Sanskrit, Hindi-Urdu and English have been the
main donor languages for lexical borrowing into Telugu.

Through the vocabulary of these languages Telugu has borrowed
the following consonants:

ph bh th dh t*1 cjh ch ^h kh gh £ f £ X s h and z
As it is clear from the above observations, the educated

speaker maintains the distinct pronunciation of these
borrowed sounds, whereas the uneducated assimilates them to
his native system.

The presence of two co-existent phonemic systems in

Telugu (formal - informal) is attributed to the socio-
cultural factors of education, industrialisation, mobility
and literacy by Sjoberg. It may be remembered here that
Sjoberg need not be given the entire credit for identifying
and examining two different phonological systems in Telugu.
Even the traditional grammarians like Chinnayasuri and others
were aware of the nature and borrowed systems of phonology,
as we have seen above. There are many languages in the world
which exhibit such a coexistent phonemic system, as has been
detailed in a theoretical discussion of the phenomenon by
Fries and Pike (1949).
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A paper with the title of "Telugu Nasals" by Lakshmi

Ranjanam (1963) appeared in the same period. This has
little to offer in the way of new insights, but merely
restates some of the descriptions of nasals in Sanskrit and

Telugu as they are outlined by the traditional grammarians.
The author concerned with the writing system wherein an

anusvaara ' o' is used to represent all five nasals before
the respective homorganic consonants. The paper is the work
of a traditional Telugu scholar with no background in modern

linguistics. At the same time it fails to offer any new

interpretation of traditional scholarship.

Teaching of Telugu to non-native speakers and the need
to prepare teaching manuals to assist the learner and the
teacher, have drawn the attention of some modern linguists.
These teaching manuals incorporate a description of the
phonetic values of Telugu sounds, as an aid to teaching
pronunciation. Their explanations are brief and elementary,
but they pay sufficient attention to the pronunciation

problems of colloquial Telugu. We have selected three such
representative works for the purpose of our survey - Lisker

(1963), Krishnamurti and Sarma (1968) and Subrahmanyam (1974).
Our comments will be restricted to the phonetic or

pronunciation section of each book.

Lisker in his phonetic preface (pp.xxii - xxvii)
explains the phonetic value of each symbol used for vowels
and consonants. He has an excellent section on intonation

which is the first in the published literature on Telugu.
The vowel and consonant phonemes are identified and compared
with English sounds, to aid the English speaking learner.
Each sound is again exemplified with Telugu words. Among
the vowels, Lisker enumerates a a: i i: u u: e e: as: o

and o: a3 significant sounds in isolated words. Then he
turns to explain the morphophonemic changes that affect the
quality of the Telugu vowels when they occur in connected
speech. These are the vowel lowering, vowel deletion and
vowel lengthening rules that are common in Telugu; and
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these are similar to the ones that we have been "before

while discussing Krishnamurti (1957) and Kelley (1959, 1963).

The inventory of Telugu consonants given "by Lisker
includes:

kgcftsdz^ntdnpftijrljwj £ s and h
He has rightly pointed out that some of these sounds are

not to "be found in the colloquial speech of some speakers,
say, in the speech of the uneducated. More interesting is
the trait that there are no aspirated plosives and/or
affricates in his enumeration i.e. for him aspiration is
not phonemic in spoken Telugu.

A few of the Telugu consonants have allophones and
their distribution is appropriately stated "by Lisker. The
affricate /c/ has two allophones [ts] and [c]. [c] occurs

"before /i i: e e: and as:/; and [ts] occurs "before /u u: o

o: a and a:/. Intervocalically /c/ is not distinguished
from/t+s/. The distribution of [3] and [dz] follows the
same pattern as their voiceless counterparts.

Lisker makes another interesting observation regarding
the fricatives /s/ and /1/. The distinction between them
is blurred. Many speakers use either of them before the
vowels /i i: e and e:/, while before /ae:/ they will use

only /X/.

He uses only one type of nasal /n/ before all plosive
types. He notes that /n/ and /r]/ are distinct in inter¬
vocalic position. Regarding the bilabial nasal /m/,
Lisker states that there are two variants of this - [m]
for the fully closed bilabial; and /w/ for the intervocalic
single letter.

He states further that the consonant cluster /k^/ is
common in Sanskrit loans and is pronounced either as /k^/
or as /t?A Another feature that creeps into careful
educated speech is that of aspirate plosives found in
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Sanskrit words. Lisker, though he does not set up

aspirates as phonemic, notices that aspirate plosives are

common in these contexts. Another characteristic of spoken

Telugu is that in the colloquial speech certain native
Telugu words are aspirated to indicate (the semantic feature

of) emphasis. Sandhi variation in consonants is common in
connected speech and Lisker lists a few of the changes and
illustrates them.

One of Lisker's original contributions to Telugu

phonetics is his analysis and comments on intonation or

pitch patterns. He says - "different pitch patterns

occurring in combination with pause sometimes distinguish
sentence types that we are accustomed to call statements,

questions, exclamations and so forth. There is, however,
no fixed relation between pitch pattern and sentence type;
The marks of punctuation will therefore indicate primarily
the pitch movement and secondarily the sentence type."
(pp.xx - xxi). He also notices that the variations in voice

pitch can indicate many a mood of the speaker. He confines
his attention to pitch patterns and wants to indicate them
with the aid of two pitch indicators; one marks the place
of sentence-final pause, the other shows a non-final pause

in a sentence. He exemplifies the five typical movements
of the voice pitch during the production of certain sentences
of Telugu as follows:

(i) period pattern (•)
(ii) mid-level or slightly rising pitch (—>)
(iii) steeply rising pitch (^)
(iv) falling or abruptly terminated pitch ( ) and
(v) comma pattern (,).

In their basic course in Modern Telugu, Krishnamurti
and Sarma (1968) provide practical notes on pronunciation.
They list 11 vowels and 35 consonants for Modern Standard

Telugu.
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Vowels :aa:ii:uu:ee:s:o and o:

Consonants: k (kh) g (gh)
c (ch) 3 (eh)
ts dz

t (th) q. (qh) T[
t (th) d (dh) n

p (ph) b (bh) m f

jrlwj^sh and

Here the order of presentation of vowels and consonants is
the same as that of Telugu orthography. The aspirated
consonants in parenthesis and /f/ occur only in "borrowed

words, the rest of the phonemes are commonly found in
standard Telugu. Among the words "borrowed from Sanskrit,
/[th]/ and /[dh]/ have merged into /dh/ (i.e. "both of them
are pronounced [dh]).

Krishnamurti and Sarma compare the Telugu orthography
with the phonemes of modern standard Telugu. They point out
the differences, if any, "between writing system and
pronunciation, as in the case of diphthongs which are written
as /ai/ and /au/, "but their phonetic values are [a;ji] and.
[awu] respectively. The authors also indicate seme of the
obsolete letters of Telugu, like the distinction between r

and r, which is no longer present in modern Telugu. On the
other hand, modern colloquial Telugu has introduced two
sounds - /se:/ and /f/ - for which there is no representation
in the writing system.

In assigning the phonetic values to the phonemes,
Krishnamurti and Sarma notice that in modern Telugu /c/ and

[ts] on the one hand, and /■$/ and [dz] on the other are

differentiated. Another tendency of modern Telugu to
replace /J/ and /^ / by /s, / is also indicated with
illustrations. The authors of this manual finally list the

Telugu speech sounds along with their equivalents in Hindi
and English; and each sound is amply illustrated from
modern Telugu.
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Subrahmau yam (1974) is also a language teaching
manual meant for non-Telugus. The whole "book is organised
into units on the basis of grammatical points. In Chapter I
he talks about the sounds of Telugu. Subrahmanyam describes
each (vowel and consonant) phoneme in the usual articulatory
terms. It looks as though his statements are addressed to

linguistically trained students. Each sound is illustrated,

though without many details on its distribution. In his

inventory of phonemes he does not, in any way, differ from
Krishnamurti and Sarma (1968) and hence it is not necessary

to recapitulate his presentation here. Subrahmanyam also
talks about the sandhi rules and intonation patterns in
Telugu.

Telugu Phonetic Reader by Venkateswara Sastry (1972)
is the first publication of the modern period which is

exclusively concerned with an articulatory description of
Telugu speech-sounds. The principal aim of this Phonetic
Reader is to describe the Telugu sounds for non-native

speakers whose mother tongue is one or another Indo-Aryan
language, with special attention being paid throughout to
Hindi. The intended students were teacher-trainees learning

Telugu as a foreign language and the Reader aims at

imparting a fairly good pronunciation of Telugu.

The author starts with an introduction to the general

description of organs of speech. He then deals with the
classification of speech-sounds - and here one is not sure

whether Sastry is talking about the classification of sounds
in general or pertaining to Telugu. He discusses the vowels
in terms of three places according to their tongue height
- 'high, mid and low' - and exemplifies these positions
from Telugu. Elsewhere in his classification of Telugu

speech sounds, he uses the terms 'higher-mid' (p.14) and

'higher-low' (p.16). His general classification, thus, is
much more restricted than the classification of Telugu
sounds in particular, which is unusual. Another noticeable

inconsistency is that he describes one and the same vowel



with two different labels, for example /e/ and /e:/ have
been described as 'mid' vowels (p.9) and elsewhere as

'higher-mid' (p. 14). Similarly /ae/ is described as 'low'
(p.7) and elsewhere as 'higher-low' (p.16).

His definition of dental consonants in terms of their

production is also misleading: "The air flow is checked at
the upper teeth region by pressing or raising the tip of
the tongue towards the teeth, in production of certain

speech-sounds. They are known as dental sounds" (p.10).
This he repeats in his description of Telugu dental
consonants as well (p.13). In both the places he mentions
the 'tip' of the tongue rather than the 'blade' of the

tongue as the articulator. This is a serious mistake in
terms of an articulatory description of Telugu dental
sounds. His articulatory description of retroflex stops
as involving "the roof of the mouth" as the place of

articulation, does not specify the part of the roof involved
in production. Even with regard to the classification of
speech sounds, it is not always clear when he is discussing
general phonetic categories and when he is discussing Telugu

The description and distribution of vowels and
consonants is presented on the basis of the following
general scheme: (i) the movement of the speech organs

involved in their production, (ii) articulatory description
of sound, (iii) examples from Telugu and their Hindi

equivalents and (iv) distribution (initial, medial and

final) and also clusters and geminates among consonants.

According to this plan, first of all the 11 vowels are

presented by illustrating each vowel without any mention of
its allophonic variation. Sastry does not pay any attention
to the morphophonemic alteration of vowels in connected

speech, as his observations are restricted to isolated words

With regard to the distribution of long vowels Sastry
states that, except long /i:/, the others such as /e: o:

u: and a:/ occur only initially and medially. But there



32.

are several examples shewing the occurrence of these long
vowels in word-final position as well, for example /e:/
(p.39), /u:/ (p.43) and /a:/ (p.29). One is not sure

whether his description is based on a phonological
classification or a phonetic one. Since his illustrative

vocabulary is also given with neither phonetic brackets nor

phonemic slants and with no explanations as to what sort of

system he is using. Regarding /se:/, the author, in common

with earlier scholars, points out that it is always long
with no short counterpart, but he is wrong in saying that
the long /se:/ is not found in Rayalaseema and Telangana
dialects.

In Telugu the onglide /j/ appears before a word

beginning with /i i: e and e:/; and other onglide /w/ occurs

before words beginning with /u u: o and o:/. Sastry's
description says that /j/ occurs only before /e/ and /e:/
and /w/ only before /o/ and /o:/. This can mislead the
learner by implying that these glides do not occur in other
environments.

Under stops and affricates both the aspirated and

unaspirated sounds are listed, as the author takes the
entire Telugu vocabulary (native and borrowed) into
consideration.

Both palatal and dental affricates are described in
detail. Sastry does not discuss their phonemic status:

however, later he says /ts/ and /dz/ are not phonemic, in
which case he should be treating them as allophones of /c/
and /$/ respectively. Sometimes he represents the same

word with two different transcriptions. For instance
/tsali/ and/feali/ 'cold' (p.28 and 29), /dzu:lu/ and /^u:lu/
'hair of an animal' (p.29 and 31). This book is full of
such inconsistencies and contradictions. Similarly he uses

both /%/ and /<\/ indescriminately in intervocalic position,
though he says that /^/ is an allophone of /\/.

All the five nasals (m n rj_ p. and q) are described with
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due attention to their general distribution. Their

phonemic status is not discussed here. However, Sastry
"brings out the fact that there is a nasalised frictionless
continuant [w] occurring as an allophone of /m/. According
to him [w] appears only in the intervocalic position. But
the fact is that it can also occur in the word-final

position, as in [gurrAw] 'horse', [mantsAw] 'cot' etc ..

The data on Telugu sounds is extensive, "but there are many

misleading and contradictory statements which reduce the

utility of the hook.

Under phonetic drills a good number of contrasting

pairs are provided for the purpose of further practice for
the students. Texts with connected speech should be an

integral part of any phonetic Reader. The absence of such
texts is a serious drawback of this work. An inventory of

Telugu vowels and consonants is given under phonemics. The
section of graphemics introduces the Telugu writing system,
but has many printing and factual mistakes.

A Short Outline of Telugu Phonetics by Kostic, Mitter
and Krishnamurti (1977) deserves a unique place in the
history of Telugu Phonetic studies, as it is the first

attempt to describe Telugu speech sounds from both the

articulatory and acoustic points of view. In the introduction
the authors explain the differences between standard and
non-standard Telugu at the phonological level, i.e. certain
phonemes peculiar to the standard variety are lost in the
non-standard. Similarly, there are regional dialects -

northern, southern, eastern and central - differing from each
other. The authors favour setting up an overall system

(comprising social and regional differences) that consists
of 12 vowels and 36 consonants. Out of these, 10 vowels and
17 consonants are said to represent the common core of
Telugu. These include

Vowels : ii:ee:aa:oo:u and u:

Consonants: pb tdkg^^cf srmnlw and j
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The additional phonemes required in the overall system will
he

Vowels : X and x:

consonants: ph bh th dh kh gh "J;*1 cjh
ts dz ch ^h f I ^ h "j, a • . >-:-

Before taking up a detailed analysis of vowels, the
authors make some general remarks on their distribution
both in isolated words and in connected speech. The fact
that Telugu vowels have slightly lowered and centralized

allophones when followed by the low vowel '/a/' in "the next

syllable is amply illustrated. The common sandhi changes
occurring in Telugu vowels and consonants are also explained
in rule form.

For the articulatory and acoustic description of each

speech sound, a general scheme of description is evolved on

the basis of the following points:

(1) The distributional properties of sounds; i.e. their
occurrence in various positions.

(2) The conventional graphemic representation of the
sound - both primary and allographic forms.

(3) Equivalent English sounds as an aid to grasping the

Telugu pronunciation.

(4) Articulatory description of each sound.

(5) Organs of speech involved in the production, and the
movements of the organs along with the air-stream
mechanism.

(6) Articulatory diagram portraying the target positions
of the speech organs.

(7) Reproductions of spectrograms of the sounds.

(8) The acoustic structure of the sound in terms of formant

frequencies (first, second and third formant

measurements).
(9) List of words (in orthography, transliteration and

meaning) illustrating the distribution of sounds.

First of all, 10 Telugu vowels are described in
accordance with the above scheme. The authors seem to be
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uncertain with regard to the number of Telugu vowel

phonemes. In the overall system they postulate 12 vowels

including short /&/ and long /*:/ (p.2) and at a later

point they say the number is only 11, including only the
long /je:/ (p.7). Finally they chose only 10 vowels
(excluding /&/ and /#:/). In modern standard Telugu, which
the authors claim to be describing, the long /*:/ is
phonemic. Its omission without explanation is unsatisfactory
and the authors seem to be misled by the writing system of
the language. An attempt is made to show the 'inter¬
relationships among Telugu vowels' by giving the 'acoustic
distances' existing between the two members of each of the

possible 45 pairs (only 10 vowels are considered, /*:/ being

excluded). The conclusion is "the smallest distance is
between pairs of long and short vowels, such as /u:/-/u/,
/e:/-/e/ etc., and the largest distance is between long ana

short /i/ and long and short back vowels, as well as between
front long vowel /i:/ and the long low vowel /a:/" (p.60).

The two diphthongs /ai/ and /au/ have been analysed in
two different ways: "Phonetically they are diphthongs

(nuclei of single syllables), they can be treated, on

phonological grounds, as sequences of /a + j/ and /a + w/,
respectively" (p.53). This kind of analysis makes them use

both /ai/ and /aj/ and similarly /au/ and /aw/ for one and
the same sound and adds a whole unnecessary series of
consonant combinations in word-medial position (p.200) with

/j/ or /w/ as the first consonant.

Before launching on an acoustic and articulatory

analysis of consonants, the authors give an account of some

general phonological characteristics of Telugu consonants.

They exemplify gemination, cluster and syllabic pattern.
The status of affricates /ts, c, dz and 3/ is discussed;
and the sound [wj is assigned the status of an allophone of
/m/ After the introductory notes the authors take up all

/ ^ \
the consonants (except w) mentioned in the overall system
above and describe them according to their scheme mentioned
earlier.
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The spectrograms provided would have "been "better
understood if they had calibration "bars accompanying them.
Some of the spectrograms are not clear. The spectrograms
are of a random list of words prepared with no contextual

basis, making comparisons difficult.

An elementary distinctive feature analysis of Telugu
phonemics within the framework of Chomsky and Halle (1968)
is provided. There is a note on the spelling problems of

Telugu. The last section looks more like an appendix
rather than an integral part of the book.

This book, like others discussed above, is concerned

only with the segments of Telugu words in isolation and
there is nothing about connected speech or suprasegmental
features.

It may not be out of place here to mention some of the

Telugu dialect surveys launched -under the auspices of
academies. The dictionaries based on other surveys have

brought out some phonological differences among the regional
and social dialects. The pioneering attempt by Krishnamurti
(1962) (in Telugu) has surveyed and recorded the
agricultural vocabulary of the entire state; and with the
help of isoglosses three distinct (regional) dialects of
Telugu are identified - (cf. l.l). Here, in his introduction
to the dictionary, Erishnamurti (1962:99-130) points out
that there are some systematic phonological variations
between educated and uneducated speech. The uneducated
speech when compared to the educated standard variety showed
deaspiration, deretroflexion, loss of /h/, cluster reduction
etc... He also describes the sound correspondences among

various dialects. These dictionaries, brought out by the

A.P.Sahitya Akaderai, are concerned with occupational
vocabulary and deal with such professions as weaving, pottery,
fishing, smithy, carpentry and building construction.

The Telugu Akademi has -undertaken a survey of the social
dialects of Telugu of different regions. This has resulted
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in four volumes of dialect material in Telugu covering
the four major dialects - Telangana (Karimnagar), Rayala-
seema (Cuddapah), Kalinga (Visakhapatnam) and Coastal

(Guntur) - under the general editorship of Radhakrishna
(1971-72). Each volume presents colloquial Telugu as it
is spoken by speakers belonging to different social classes,

castes, professions, age and sex. The text provided by
each speaker is followed by comments on the phonological
and grammatical peculiarities of the dialect. One can make
use of these materials to compare, at the phonological
level, the speech of one region with the others; and the
educated variety with the uneducated or the urban speech
with the rural. The multidimensional comparisons might
reveal the undercurrent of native and acquired phonological
systems.

In a recent paper, Krishnamurti (1978) has summarised
the results of the above dialect surveys, pointing out the

regional and social variations as they are found in

phonological systems of Telugu. He particularly draws the
reader's attention to the differences between standard and

non-standard variety, and literary and colloquial styles of
writing.

This survey of literature on Telugu phonology and
phonetics has been restricted so far to the published
sources. There are several unpublished theses which are

also concerned, fully or partially, with Telugu phonemics/
phonology. Pour such works deserving mention are Sjoberg

(1957), Sivaramamurthy (1968), Sa^basiva Rao (1968) and
Prakasam (1972)."*" As these works are not in print a detailed
discussion and evaluation may not be called for here.
However, some reference to each of these works may complete
the present survey of relevant works on Telugu phonology.

1 There may be many more unpublished works that I am not
aware of. These four are chosen as they were accessible
to me. It is, however, not a qualitative selection on
my part.
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Sjoberg (1957) is a detailed -phonemic study of the
Godavari dialect of Telugu. She has identified

phonological variations between formal and informal speech
and also the difference between native and borrowed

phonology. Most of these ideas are published in Sjoberg
(1962) which has already been discussed in the previous
sections.

Sivaramamurthy (1968) is a descriptive study of modern
literary Telugu. There are two chapters of interest to us

in this work - one on graphemics and the other on phonemics.
Under graphemics, Telugu orthography is introduced and
discussed. Allographs and clusters are given with suitable
examples. The chapter on phonemics proposes two sets of
vowel phonemes for Telugu, i.e. each of the five basic
vowels has a corresponding lowered phoneme. Phonemic

contrasts, allophones of each phoneme and their distribution
occupy the rest of the chapter.

Sambasiva Rao has a small section on phonology in his

analysis of the verb in literary and colloquial Telugu
(1968). He merely lists the vowels and consonants in these
two styles. His inventory of phonemes appears to be based
on the works of Krishnamurti and Kelley.

Prakasam (1972) is an attempt at describing certain
aspects of Telugu phonology within the framework of systemic
phonology. The data of this work are drawn from the
Nellore dialect. Prakasam investigates the sound system
both at the word level and in connected speech. That is,
the morphophonemic alternations are given due attention.
Systemic phonology is compared with generative phonology in
order to point out the focus of description in each approach.

The preceding survey shows that most of the works on

Telugu phonology and phonetics deal exclusively with

segmental features with no mention of suprasegmentals.

However, there are a few works worth mentioning which pay
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some attention to suprasegmental features. These include
the unpublished dissertation of Sjoberg (1957) which
contains a chapter on suprasegmentals in Telugu. Lisker

(1963) has a note on intonation (pitch patterns) in Telugu.
There is an article, recently published, by Prabhakar Babu
(1978) on "Telugu intonation".

This short survey on Telugu phonetics and phonology,
on the whole, shows that there are only a couple of works
which have made use of instrumental data. One uses

palatography (anonymous author, 1918) and one spectrography

(Kostic et al., 1977). In neither case are details given

regarding the amount of variation which can occur in the
sounds in various contexts. In Anonymous Author the

palatograms were provided corresponding to the letters of
the Telugu alphabet. In Kostic et al., the spectrograms

given for each phoneme (restricted mostly to disyllabic
words), are not selected in such a way as to make possible
a systematic comparison of sounds occurring in the same

environment.

1.3 Scope of the present study

The scope of this study is principally the segments -

vowels and consonants - in educated Telugu speech, in terms
of their articulatory and acoustic characteristics. The
study is based on the speech of three informants.

Although the study includes a phonological description
of the above segments, the main focus is on their phonetic
details. Earlier phonetic descriptions are based on

phoneme classifications generally, with insufficient
attention being paid to a systematic phonetic description
of precisely where and how the sound segments under
discussion are produced. A full description of the phonetic
characteristics must be able to specify in physical terms
all the consistent differences that occur in the

articulation of different sounds. There are clear

differences in tongue positions that are not specified by



40.

the classification labels or descriptions. For instance,

corresponding short and long vowels and/or consonants will
often involve different contact areas of the tongue with
the palate - differences that are often ignored in a

phonemically based account.

The basic unit for our examination of the nature of

consonant and vowel segments is the word. Since these

segments show variation depending on the structure of the
word or syllable in which they occur and on their place in
these structures, the present study includes detailed
consideration of word and syllable structure in Telugu.
This in turn involves an account of permissible combinations
of segments.

Important among the variables referred to above is
the duration of segments. A Chapter of the thesis is,

therefore, devoted to this topic and gives consideration to
the questions of both significant and nonsignificant
variation in the duration of consonantal and vowel segments.

Among the factors investigated as being possibly involved
in these variations, were point and manner of articulation
of the segment itself, preceding and following segmental
sounds, suprasegmental features (especially emphatic stress)
and.position of the sound in words of varying structures.
Some remarks are also made on connected speech. The data
on duration of segments are, mostly, based on minimal

meaningful pairs of words.

The general objective of the present study is to make
appropriate acoustical and articulatory measurements of

Telugu sounds in various phonetic contexts and to relate
these measurements to the phonemes represented by those
sounds. The phonemes investigated are the entire set of
consonants and vowels. The phoneme inventory of Telugu is

large and I have dealt with numerous examples of each
consonant and vowel in all positions (word-initial, medial
and final) including the consonant combinations.
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The objectives of the study necessarily mean that the

phonetic study is primarily an instrumental one. This is

particularly important in view of the relative lack of
instrumental data available on Telugu. Instrumental

analysis carried out includes various techniques such as

p alatography, X-ray photography, kymography and spectro-
graphy. The advantages and disadvantages of each technique,

including the problems of segmentation and interpretation,
are discussed with a view to examining to what extent the

techniques reveal various aspects of the segmental

phenomena -under investigation.

1.4 Data collection and informants

1.4.1 Data

The data for various experiments were collected on the
basis of Telugu word-lists prepared by me for the purpose.

The word-lists contained all consonants and vowels, and

diphthongs in all three positions - initial, medial and
final. Much care has gone into the organization, gradation
and classification of these word-lists, because the
influence of various factors makes it necessary to divide
the material up into small groups. Thus, depending on the
phonetic problem under study the words were organized to
show contrasts, to facilitate the observation of their
context etc.. Suppose the points of study were vowel

length, or contrast between voiced and voiceless, or

retroflex and nonretroflex, the lists were made afresh for
each experiment. That is to say that the preparation of
the basic word-lists of Telugu speech sounds was target-
orientated. The word-list in each case was given to the
informant and each word was pronounced by him for each

experiment under the laboratory situation, for example in
preparing palatograms, kymograms, X-ray photos etc.

This material is also recorded on a professional tape
recorder in a sound treated (recording) room. This is
mainly to facilitate the spectrographic analysis. More
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than one reading of each list was made at different times
over a period of two years. 'Careful citation' style with
normal rate of speaking was used in pronouncing these lists
of words. The pause "between words on an average was about
120 centiseconas.

1.4.2. Informants

This research, as far as matters of phonetic detail
are concerned, is "based primarily on the speech of two

informants, myself (KNR) and B. Ramakrishna Reddy (BRR) -

the latter "being a male speaker of the same dialect and
same generation as myself. Partial information was also
obtained from the third informant, Maganti Tataji (MT).

Instrumental data using all the techniques (apart
from X-ray photography) mentioned in the above section 1.4.1,
were obtained with the help of BRR. Palatograms, spectrograms,
kymograms and X-ray photographs were made of my own speech
but the discussion of spectrographic evidence is restricted
mostly to that provided by BRR and partly by MT.

BRR, in his early-thirties, was born in the village of

Rentalachenu, was educated through Telugu medium in schools
in Vedurukuppam and Karvetnagaram and had his university
education in Tirupati. That is to say, for his first

twenty-four years he lived in the Chittoor district. Since
then he has lived for periods of approximately two years in
Tamilnadu, Maharashtra and Karnataka. He then came to

pursue research studies in Edinburgh for four years, when
data were collected.

My place of birth is Rangampeta, which is 30 miles away

from Rentalachenu. I was educated through Telugu medium
schools in Rangampeta and Chandragiri. I studied for my

first degree in Tirupati. That is to say, that I lived in
the Chittoor district for twenty years and, thus, I am a

speaker of the same dialect, 'Rayalaseema', as BRR. After

leaving Tirupati, I have lived in Maharashtra (for two
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years) studying for the degree of M.A. , Karnataka (one
year) studying Kannada language and now in Edinburgh at
the time of this research.

During the years spent outside Andhra Pradesh, BRR
and I have continued to use Telugu at home. Thus although
BRR has used Hindi, English, and Tamil, and I have used
English and Hindi, there has "been no period of any

significant duration where we have lost touch with Telugu.

Supplementary material has "been provided "by a third
informant, MT, who is in his early thirties and was "born in
Dakaram in the Krishna district. He was at school in

Peddapuram and Kakinada, "both in the East G-odavari district.
After studying for a Diploma in Madras, he has worked in

Bombay and Mysore. MT's speech is a representative of the
Coastal dialect. Wherever there are significant differences
between his dialect, and that of BRR and myself, these
variations will be pointed out. It may be mentioned here

that, though there are regional differences between

typical Coastal and Rayalaseema speakers, these differences
are minimized among educated speakers.

As far as the measurement of duration is concerned, of
the three informants (BRR, KNR and MT) only BRR's speech has
been used as a basic source, the other two being used to
confirm the results.

1.5 A note on the transcription

The IPA (see 'The International Phonetic Alphabet,
revised to 1979', Principles of the International Phonetic
Association. 1979, London) has been used throughout the

present study for purposes of transcription. Following the

convention, square brackets, [], are used to represent non-

phonemic transcriptions; slant lines, //, to represent

phonemes; underlining, , to represent transliteration;
and single inverted commas, ' ', to represent glosses. An
illustration of this is as follows:

[Pe:£a]; /Pe::c|a/; Pe:cja; 'cow-dung'.
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symbols used (including those for allophones):

vowels: i w u

e o

9
E AO

ee

a a (b)

consonants: pbtdt d c 3 t <1 kg
ts dz tj 03

/£/3fv5sz£ 7j J 33 h E
m nj n ^ p. q

r

JC

I X

r
w t2~ G

Diacritics: Voiceless n
o 0

Voiced t
v v

Aspirated h ph, p*1
Murmured ..

Laryngealized «, "b
Velarized or

Phararyngealized ~ 1
Dental t

n •-»

Labialized t
to "

Palatalized
^ ^

Nasalized ~ e

Long : e:

Half long • e*

Syllabic n
' U

Complex phoneme tj"
Centralized " e

Raised e
JL

Lov/ered e
T T

Advanced u
■+ +

Retracted
_ t

Less rounded u
< c

Open articulation
with no friction b
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For the sake of typographical convenience, aspirated

plosives and affricates are symbolized by the use of 'h'
after the plosive or affricate symbol in question. There
is no implication that two separate phonemic segments are

involved. That is kh, gh (or k*1, gh) etc. are to be

regarded as unit phonemes, h in other environments

represents a glottal fricative consonant. The palatal
semi-consonant is represented by j, and the palatal voiced
affricate by the same j with a bar across as 3. As a

result of typographical problems, fully open vowels are

represented alternatively by a/a: or a/Oi:. This has no

significance and these two symbols should be regarded as

equivalent, except in discussions of allophonic variation.

In the various sources referred to and cited, many

different types of transcriptions are used. In order to
avoid confusion, these are in all cases converted to the
IPA equivalents. Thus, for example, t, n, c in such
sources will appear in this thesis as £ , ji , c (or tj )
respectively.
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CHAPTER 2

An outline of phonemic inventory and syllable structure

2.1 The segmental phonemes of Telugu

In this chapter I shall discuss "briefly the phonemic

structure of Telugu. Here I am concerned only with the

patterning of phonemes rather than the details of their phonetic

realization. The word, spoken in isolation, is taken as the

basis of phonemic analysis. This is because the phonemic

analysis becomes a great deal more complicated if units larger

than the word are taken into consideration, as there are a number

of variations which can occur across word boundaries.

It will be clear from the preceding chapter that there

are slightly different phonemic systems for Telugu distinguishing

the social dialects into standard and non-standard, educated

and uneducated (Krishnamurti, 1978), formal and informal,

native and non-native (Sjoberg, 1962), and literary and

colloquial (Sambasiva Rao, 1969). Apart from these social

distinctions manifested in the phonological system, there are

also regional variations falling broadly into four dialects

of central, southern, northern and eastern. (See Chapter 1,

sections 1 and 2 for details).

With regard to the differences of segmental features

among the related accents of a language, Abercrombie (1977:21)

proposes to study them with respect to (l) structural,

(2) systemic, (3) distributional and (4) phonetic realization
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differences. By using these criteria, he discusses in

detail the regional differences between 'Anglo-English'

and 'Scottish English'. In the case of Telugu the above

variations are noticeable clearly in social varieties, but

less so among the regional dialects. Out of the four

differences postulated by Abercrombie, the systemic difference

seems to be an ideal one to explain the segmental variations

between the varieties of Telugu. The other three types of

difference can sometimes be found between regional accents,

and between social accents.

Even the systemic differences noticeable in Telugu are

not dichotomous between any two varieties, as they cut across

a number of social dialectal variations of the sort mentioned

earlier. This complicated situation cannot be described in

a neat pattern, as proposed by Abercrombie, for regional

differences. Secondly, the systemic differences are rarely

found among regional dialects of Telugu as the social

differences cut across the regional differences. Therefore

an alternative way of describing the Telugu segmental phonemes

is to set up two systems of phonemes for Telugu - a maximum

system and a minimum system. These two systems will take

into account all the above variations in segments.

The maximum system comprises the total range of

contrasting segmental phonemes found in the educated, standard

formal speech, incorporating the borrowed phonemes as well.

The minimum system forms part of the maximum system but not

vice-versa. The additional phonemes which occur in the



48.

maximum system, may from time to time "be heard in intermediate

or 'mixed' systems depending on shifts of style or situation.

In other words, there are some speakers whose speech shows

all the phonemes listed in the maximum inventory (see Tables

l(a) and (b) below). The majority, however, do not have all

of them. The phonemes found in all idiolects are listed in

the minimum inventory (see Tables 11(a) and (b) below). This

represents the absolute minimum number of contrasts necessary

for a native speaker of Telugu.

The systematic differences between the maximum system

and the minimum system can be described in terms of

representation of some of the consonants of the former by

other consonants in the latter. For example,

(1) all aspirated sounds of the maximum system are either

deaspirated or do not exist in the minimum system.

(2) J* and ^ are represented by s

(3) h is represented by zero

(4) f is represented by

(5) n and "L, for some speakers, are represented by n and 1.

The maximum system consist of the following 12 vowels,

2 diphthongs and 36 consonants (see Table I(a) and (b) ).

The 3 consonants given in parenthesis are marginal, because

(a) The setting up of dental affricates /ts/ and /dz/ as

phonemes in contrast with palatal affricates /c/ and /■$/

(by Krishnamurti and Sarma, 1968:xviii) is based on a

small number of subminimal pairs:

/tsa:ra/ 'streak, line' /ca:ru/ 'tamarind soup'
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("b) The setting up of /p/ as a phoneme (proposed "by Sjoberg,

1957:34), is also based on a small number of sub-minimal

pairs:

/a:gpa/ 'command' /agni/ 'fire'

/gp.a:nam/ 'knowledge' /sna:nan^/ 'bath',
where /p/ contrasts with /n/ in somewhat similar

environments. It may also be mentioned here that,

according to Krishnamurti's field report (1962:113),

there is also a velar nasal /i]/ found to be phonemic in
certain Telangana dialects.

TABLE I

(a) Vowels

Front

short long
Back Diphthongs

short long a.i

close

half-close

half-open

open

e

i i:

se

e:

a

u

o

a:

u: au

o:
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TABLE I (continued)

("b) Consonants

Plosive

Affricate

vl.

vd.

vl.

vd.

Fricative vl.

Nasal vd.

Lateral vd.

Trill vd.

Approx-
imant

Plosive

Affricate

vd.

vl.

vd.

vl.

vd.

Fricative vl.

Nasal

Lateral

Trill

Approx-
imant

vd.

vd.

vd.

vd.

unasp,

asp.

unasp.

asp.

unasp,

asp.

unasp.

asp.

unasp.

asp.

unasp,

asp.

unasp,

asp.

unasp.

asp.

Bi¬
labial

P

Ph
b

bh

m

*

Palatal

c

ch

J

Jh

J

(p)

Labio- Dental Alveolar Post
dental

t

th

d

dh

(ts)

(dz)

s

n

1

r

Velar Post velar

k

kh

g

gh

Alveolar

t
th

ti1

n

1

1. The [fj3] has been set up as a separate phoneme on its own
and has been included in the maximum system since it occurs
only in loan words but contrasts with other affricates in
educated speech in minimal pairs of such words as /ci:ra/
'sarie' - /fgi:ra/ 'mill'; /pacci/ 'raw' - /pafgi/ 'bird', etc.
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The minimum system consists of the following 10 vowels, 2

diphthongs and 17 consonants.

TABLE II

(a) Vowel s Front Back

short long short long Diohthongs

close i i: u u: ai

half-close e e: 0 o: au

half-open

open a a:

(b) Consonants'*" Post
Bi- Labio-
labial dental Dental

Alveo¬
lar

alveo¬
lar Palatal

Plosive
vd.

vd.

P

b

t

d

t
4

Affricate
vl.

vd.

c

d

Fricative vl. s

Nasal vd. m n

Lateral vd. 1

Trill vd. r

Approx-
imant vd. w

k

S

A comparison of the maximum system with the minimum system

shows that there is a considerable difference "between the

consonant systems and less difference "between the vowel systems.

As far as the diphthongs are concerned there is no difference

in the two systems.

1. For certain speakers the minimum system may consist of two
more consonants /r|/ and /]/• These have "been excluded,
however, from the minimum system of consonants presented here
for the reasons that there are certain other speakers
(uneducated) who do not use them (see Erishnamurti, 1978:42-43).
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The vowels of the maximum system show two additional

phonemes /se/ and /as:/. The status of these two vowels is

controversial (Rao, 1969:59; Prakasam, 1972:176). According

to earlier phonologists the two vowels /as/ and /as:/ do not

exist as members of the system; they are considered as

allophones of either the back open vowel or the front half-

close vowel depending on the context.

Sjoberg (1957:38-39), in her inventory of Telugu vowel

phonemes, sets up a vowel /e/, a half-open front unrounded

vowel lower and more lax than /e/. She says "/e/ of course

has phonemic status in modern Telugu." Another scholar,

Kelley (1959:153), also starts off treating '[s]' as a

separate phoneme, occurring only in utterance final position.

However, towards the end of his analysis, he excludes '/$/'

from the vowel phoneme inventory for the sake of simplicity

and economy of the phonemes. Then Krishnamurti (1961)

introduces /as/ as a phoneme which is quite similar to the /e/

or /E/ postulated earlier by Sjoberg and Kelley. Krishnamurti

(1961:5) states that "/as/ which does not occur in old Telugu

is a phoneme in modern Telugu,"*" however, it always occurs

with length," which is in contradiction to his later account

of the inventory of phonemes where he (1962:113) introduces

both short and long (/ee/ and /as:/) as separate phonemes of

modern Telugu. Lisker (I963:xvi) discusses /as:/ in detail,

saying "although Telugu does not have a short vowel as which

is distinctive from e in the same way that is distinct from

1. According to Mahadeva Sastri (1969:chapter IV) /as:/
occurs only in New Telugu. There is no account of it in
old or in modern Telugu.
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e: ("before a syllable containing a vowel other than a or a;) ,

a vowel which is phonetically as does occur in one

circumstance. When a word whose citation form begins with

a-, the sequence -la- will represent a vowel like the variety

of e which is found before q or aj. in a following syllable,

that is, a short vowel having the quality of as:. "

Further inventories of vowel phonemes by Krishnamurti

and Sarma (I968:xvii) and by Venkateswara Sastri (1972:70),

include only /ae:/ as a separate, but marginal, phoneme.

Venkateswara Sastri (1972:16,70) goes even further by saying

that "this sound is observed in the dialect of coastal districts

of Andhra Pradesh but it is not observed1 in the speech of

Rayalaseema and Telangana speakers. They replace this sound

either by [ee] or [aa] ... Its occurrence is restricted to

medial position (in coastal variety)." This is factually

incorrect.

Later Rao (1969:59) introduces both /a/ and /ee:/ as

"two new phonemes in colloquial Telugu", however, Krishnamurti

(1978:42) and Subrahmanyan (1974:5) consistantly use only /ee:/

as a separate phoneme. A recent analysis by Kostic et al.,

(1977:2) in their introduction includes both /a/ and /ae:/ as

separate phonemes in addition to the five short and corresponding

long vowels, then in their later discussion even /ae:/ is not

treated as a separate phoneme (p.197).

1. See a similar statement by Kostic et al., (1977:191):
"/a:/ does not occur distinctly even in sandhi in southern
and northern dialects."
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Thus even in the same "book we find an inconsistency of

the statements with regard to phoneme status of these two

vowels /&/ and /as:/. This may "be "because of their limitation

in occurrence when compared to the other vowels as the others

contrast in a wider variety of contexts than the vowels /se/

and /ee:/ whose occurrence is rare and hence their contrast

is also limited.

The question of their status depends on such factors as

the importance given to frequency of occurrence, the inclusion

or exclusion of loan words, the inclusion or exclusion of non-

monomorphemic words. The disagreement between the above -

mentioned analysis is therefore due largely to their variation

in the selection of material.

If one takes account only of native monomorphemic words,

one finds such examples as

nee:la 'floor' varying with ne:la

mascja 'neck' varying with mecja

#se:li 'kindness' varying with jjaili

$eeta 'pair' varying with &ftta

This variation is conditioned by the environment. That is

to say that [ee/ae:] may occur as allophones of /e/e:/ in the

environment of an open vowel /a/a:/ in the following syllable

and as an allophone of /a/a:/ in the environment of a preceding

palatal consonant. [a/a:] does not vary with [ae/aa: ], nor

[e/e:] with [ae/ae:] in environments other than the ones stated.
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If one includes loan words, one finds such contrasts

as the following:

/■{;e:pu/ 'tape'

/■j^ffirpu/ 'tap'

/■j;a:wu/ 'sheet of paper'
In none of these cases is there an alternative pronunciation

with a different vowel.

If one includes nonmonomorphemic words also, one finds

such contrasts as:

/merkundi/ 'there is a peg' /te:ru/ 'temple car'

/me:kundi/ 'there is a goat' /tee:ru/ '(they) don't hring'

/ma:kundi/ 'we have' /ta:ru/ 'tar'

/pettun^i/ 'there is a "box'

/pa^ttundi/ 'there is a hen'

/pa^undi/ 'there is hark'
That is to say that the vowels [e/e:], [se/se:] and [a/a:] do

occur in Telugu in parallel distribution. Thus, if loan words

and/or non-monomorphemic words are taken into account, separate

phonemes /ae/ and /ae:/ need to he included in the inventory.

Between the maximum and minimum consonant phoneme system,

we find (apart from the marginal phonemes, ts,dz,ji,f which

have heen discussed already), there is an inclusion of 10

aspirated consonants (ph,hh,th,dh,th,^h,kh,gh,ch,^h), 4
fricatives (f,£,J",h) and 2 retroflexes (rt>l) in the maximum

system.

These differences in the two systems are largely due to
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borrowed words from other languages such as Sanskrit, English

and Hindi containing non-native phonetic elements which

gradually attained a phonemic status in the educated speech

of Telugu. Thus aspirated consonants are distinct from

unaspirated consonants only in the speech of educated speakers

who acquired the Sanskrit forms. In normal colloquial style,

however, the distinction is not maintained. This applies to

educated speakers when they are speaking in a relaxed,

informal style; in a more formal style they tend to maintain

the distinction. Hence they are phonemic in certain styles

of careful speech and not phonemic in other styles.

Similarly, uneducated people find it difficult to pronounce

the fricatives (f,§,J,h). They generally simplify the system

by substituting /p/ for /f/, /a/ for /^/ and /// and zero for

/h/. Hence there is only one fricative /s/ in the minimum

system.

Although the native system includes the two retroflexes

(r\,"L), some uneducated speakers do not use these. They have

only one non-retroflex [n] and [l] corresponding to /rj and ["[J.

Therefore, in the maximum system it is necessary to set

up all those consonants mentioned above, as distinct phonemes

since their status can be proved, particularly in formal

speech spoken by educated speakers, by minimal pair
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contrasts.

Most of the contrasts implied, "by the maximum system

(Table I), excluding the two vowels /as/ and /ae:/ whose

status has "been already discussed in detail, can he readily

illustrated by minimal pairs as follows.

2»2 Distribution and contrasts of vowels and consonants

2.2.1. Vowels and diphthongs

A. Distribution

All vowels except /o/ can occur in all three positions

in the word, as exemplified below:

Initially Medially Finally

/i/ /ika/ 'hereafter' /pitta/ 'bird* /patti/ 'cotton'

/«/ /ettu/ 'height' /petta/ 'hen' /pette/ '"box'

/a/ /dtta/ 'aunt' /pattQ/ 'bark' /p®ttQ/ 'hen'

/o/ /o^tV 'promise' /pottQ/ 'stomach' -

M /ukka/ 'hot' /kukkn/ 'dog' /mukku/ 'nose'

1. In addition to those differences in the phonemic inventory,
however, the speech of educated speakers has more consonant
cluster types than uneducated speech has.

There are also other alternations in phonemic
distribution. A detailed discussion of these phonological
variants i.e. the phonemic alternations in different
positions of the word across the dialects can be seen in
Krishnamurti (1962:99-130; 1971:7-25).
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A. Distribution (continued)

Initially Medially Finally

/is/ /i:ka/ 'feather' /mi:da/ 'on' /anni:/ 'all'

/e:/ /e:ka/ 'one' /me:ka/ 'goat' /aite:/ 'if (happens)'

/a:/ /a:ku/ 'leaf' /pa:ka/ 'hut' /ra:/ 'come (imp.)'

/o:/ /o:fu/ 'vote' /po:"{;u/ 'ache' /po:/ 'go (imp.)'

/u:/ /us^cl/ 'shampoo' /pu:wu/ 'flower' /thu:/ 'expression used
for awkwardness

/ai/ /aidu/ 'five' /mainam(u)/ 'wax' /irawai/ 'twenty'

/cu/ /aunp/ 'yes' /maunam(u)/ 'silence' /qu/ 'letter of the
Telugu alphabet'

B. Contrasts

Every short vowel can contrast with every other short

vowel and every long vowel can contrast with every other long

vowel in minimal pairs. In addition, every long vowel can

contrast with its corresponding short vowel. The following

examples (reading vertically) illustrate the contrasts in

minimal (or near minimal) pairs between (a) short vowels, (b)

long vowels, (c) short and long vowels, and (d) diphthongs

in three different positions of the word - initial, medial

and final.

(a) Short vowel contrasts

Initially: /ikkac^a/ 'here' /inumu/ 'iron'
/ekkacja/ 'where' /enumu/ 'female buffalo'

/akkacja/ 'there' /acjugu/ 'ask'

/okka"J;i/ 'one' /oc^ugu/ 'religious ceremony'
/ukka/ 'humid' /uc^uku/ 'hot'
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(a) Short vowel contrasts (continued)

Medially: /pitta/ '"bird' /p icjugu/ 'thunde r'

/petta/ 'hen' /perugu/ 'yoghurt'

/patta/ '"barle' /parugu/ 'run'

/pottQ/ 'stomach' /porugu/ 'neighbour'

/put to-/ 'anthill' /purugu/ 'insect'

Finally: /katti/ 'stick' /petti/ 'having placed

/katte/ 'stick' /p«tte/ '"box'

/katta/ 'bundle /p®tta/ 'hen'

/kattV 'to bind, a
bandage

/pett^Z 'to keep'

Long vowel contrasts

Initially: /i:ctu/ 'right age' /i:t«/ 'spear'

/ e :<fa/ 'seven' /e:ta/ 'every year'

/a :<tu/ 'to play' /a:ta/ 'play'

/o:ctu/ 'to defeat' /o:tu/ 'vote'

/u:<tu/ 'to come off' /u:ta/ 'shampoo'
Medially: /pi:tQ/ 'wooden seat' /ti:pu/ 'sweet'

/pe:ta/ 'locality in
a town'

/te:pu/ 'belching'

/pa:ta/ 'song' /ta:pu/ 'make to drink

/po:fa/ 'ache' /to:pu/ 'grove'

/pu:ta/ 'a time' /u:pu/ 'to swing'

Finally: /adi:/

/ade:/

'that too'

'only that'

/adsn/ '(is) that one?'

/addo:/ '(an affectionate) warning expression'

/kadu:/ 'isn't that so?'
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A simple statement of contrasts in final position as

set out above hides certain facts about the nature of the

distribution of long vowels in Telugu. Long vowels (in

polysyllables) occur relatively infrequently in this position

as compared with initial and medial positions. When long

vowels do occur in final position, they are most commonly the

result of the lengthening of a short vowel for the purposes

of emphasis or through the addition of some grammatical particle

(e.g. a coordination). These long vowels may sometimes be

found nasalized. Foreign words also provide a certain number

of words with final long vowels.

(c) Short and long vowel contrasts

Initially:

i/i: /ika/ 'hereafter' /i:ka/ 'feather'

e/e: /elika/ 'rat' /e:lika/ 'ruling'

a/a: /adi/ 'that' /a:di/ 'beginning'

o/o: /o^i/ ' lap' /o:di/ 'having defeated'

u/u: /uri/ 'hanging' /u:ri/ 'to swell'

Medially:

i/i: /wic^u/ 'to leave' /wi:^_u/ 'this person (male)'
e/e: /nela/ 'month' /ne:la/ 'floor'

a/a: /padi/ 'ten' /pa:di/ 'land partition'

o/o: /kona/ 'end' /ko:na/ 'forest'

u/u: /puta/ 'page' /pu:^a/ 'a time'
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(c) Short and long vowel contrasts (continued)

Finally:

i/i: /anni/ 'that much' - /anni:/ 'all'

e/e: /a:me/ 'She' - /a:me:/ 'She only'

a/a: /ai\cja/ 'protection' - /ar$a:/ 'copper vessel'
u/u: /warc^u/ 'he or that - /wa:<^u:/ 'he also'

person'

(d) Diphthong contrasts

Diphthongs can contrast^other than monosyllables, only
/\

in word-initial and word-medial positions, /au/ does not
i,tA tke

occur word-finally other than monosyllable representing the
/C A

letter of the Telugu alphabet. Details regarding the

constraints and restrictions over the diphthongs can be seen

in section 2.3.2.

Initially

ai/au /aina:/ 'even if it
is so

/auna:/ 'is it so?'

ai/a:/a /aidu/ 'five'

/a:di/ 'beginning'

/adi/ 'that'

au/a:/u:/a /aunu/ 'yes'

/a:nu/ 'to lean
against'

/u:nu/ 'to press
against
floor'

Medially Finally

/mainam(u)/ 'wax' /tai/ 'name of
a month'

/maunam(u)/ 'silence' /tau/ 'letter of
the
alphabet'

/mainam(u)/ 'wax'

/ma:nam(u)/ 'dignity'

/manam(u)/ 'we'

/kaulu/ 'lease'

/ka:lu/ 'leg'

/ku:lu/ 'to collapse'

/anu/ 'say (it)' /kalupu/ 'to mix'
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2.2.2 Consonanta

Consonants can occur either as short or long. Long

consonants occur only in word-medial position. The short

consonants (except /r/ and /*[/) occur in "both word-initial

and medial positions. /r/ and /]/ occur only in word-medial

position. Among all the short consonants (given in Table I,

see previous section) only /m/,/w/ and /j/ can occur word-

finally. Of these three consonants, only /m/ is of frequent

occurrence in this position, /w/ and /j/ occurring relatively

rarely.

A. Distribution

All short consonants, except /v/ and /]/ can occur in

both word-initial and word-medial positions. The following

examples illustrate the distribution of consonants in word-

initial, medial and final positions. Examples of long

consonants are to be found in section 2.5

Consonant
type Initially Medially Finally

/p/ /parlu/ 'milk' /pa :pa/ 'baby-girl'

/t/ /ta :<^u/' rope' /pa:ta/ 'old'

/\/ /te:pu/ 'tape' /pa:-fa/ 'song'

/c/ /ci:ma/ 'ant' /pa:ci/ 'foulness,
frowziness'

/k/ /ka:lu/ 'leg' /ka:ki/ 'crow'

/b/ /bar^a/ 'road' /ba:bu/ 'boy'

/d/ /da:ri/ 'path' /da:di/ 'servant'
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Consonant
type Initially Medially Finally

/V /<3 o: lu/ ' drum' /go:cja/ 'wall'

/#/ Aa :bu/ 'letter' /ga:-ju/ 'bangle'

/&/ /ga:li/ 'wind' /po:gu/ 'thread'

/m/ /ma:nu/ 'tree' /pa:mu/ 'snake' /manam/ 'we

A/ /na : 3_u/ ' c ountry' /wa:na/ 'rain'

A/ /ra:pi/ 'queen'

/I/ /la:wu/ 'fat' /pa:lu/ 'milk'

/V /ta : ],am( u)/ ' key'

A/ /rar^u/ 'king' /go:ru/ 'nail'

/w/ /wa:ra/ 'side' /a:wu/ 'cow' /le:w/ 'not

/D/ /;ja:tra/ 'pilgrimage' /ka: jet/ 'raw fruit' /we3/ 'put

A/ /fa:nu/ 'fan' /a:fi:su/ 'office'

A/ /sa:ku/ 'pretext' /pa:su/ 'pass'

/V

A/

/Ju:n;jam(u)/ 'void, /q:Jq/ 'hope'
emptyness'

Aikarru/ 'going out /u^a/ 'name of a girl'
for a walk

A/ /ha:ni/ 'harm' /de:ham(u)/ 'body'

/tV /fpemam(u)/ 'welfare ' /af^aram(u)/ 'letter of
the alphabet'

/ph/ /phalam(u)/ 'fruit,
result'

/saphalam(u)/ 'fruitful'

/th/ /thu:/ 'expression /sthalam(u)/ 'place,space'
used for showing
awkwardness'

/tV /tharwu/ 'sheet' /pa:tham(u)/ 'lesson'

/ch/ /cha:ti/ 'chest' /mu:rcha/ 'fits'

/kb/ /khari:du/ 'price' /sukham(u)/ 'happiness,
comfort'

Ah/ /bhu:mi/ 'land' /sabha/ 'assembly'

/dh/ /dho:ra:qi/ 'manner' /sqma:dhi/ 'grave'
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Consonant
type Initially Medially Finally

/c^h/ /c^hanka:/ 'war-drum' /ga:<^ham(u)/ 'strong,
deep'

/^h/ /^hagam(u)/ 'fish' /ma^ha/ 'middle'

/gh/ /ghanata/ 'greatness' /me:gham(u)/ 'cloud'

B. Contrasts

The following examples (reading vertically) show

contrasts between consonants in word-initial and medial

positions. Particular attention has "been paid to contrasts
e

between voiced and voiceless consonants, betwen unaspirated

and aspirated consonants, and betwen short and long consonants.

(l) Short consonant contrasts

(a) unaspirated consonant contrasts

Initially

p/t> /pa:"tn/ 'song'

/ba:"fa/ 'path, road'

t/d /tummiV 'sneezing'

/dummu/ 'dust'

t/c^ /tabbu/ 'tub'

/c^abbu/ 'money'

k/g /ku^_i/ 'right (side)'

/guc^i/ 'temple'
v/i /cu:lu/ 'pregnant

(animal)

Medially

/a:pu/ 'to stop'

/ba:bu/ 'boy'

/ati/ 'extremity'

/adi/ 'that'

/pee^a/ 'town'

/peec^a/ 'cow-dung'
/ta:ku/ 'to touch'

/ta:gu/ 'to drink'

/pe:ci/ 'trouble'

/tju:lu/ 'horse hair' /pei^i/ 'page'



65.

(a) unaspirated consonant contrasts (continued)

p/t/ t/Vc

b/d/djg/i

m/n/r\

l/l

1/r

p/f

s/J"/h

h/k

Initially Medially

/pa:kV 'syrup' /pa:pa/ 'baby girl'

/ta:ku/ 'to touch' /pa:ta/ 'old'

/■J;a:ku/ 'to letter ' ta* ' /pa:•[a/ 'song'

/ka:gu/ 'to boil' /pa:ka/ 'hut'

/carku/ 'knife' /po:ca/ 'stubble'

/ba:ra/ 'the length
two arras

extended'

of /ba:bu/ 'addressing male
person'

/da:ri/ 'path' /ba:du/ 'to hit'

/da:ba:/ 'crest of a
bostion'

/pa:c}u/ 'to sing'

/ga:ra/ 'cement' /ba:gu/ 'well-being'

/^a:ru/ 'jar' /ga:^u/ 'bangle'

/ma:ku/ 'to us' /wa:mi/ 'hay husk'

/na:ku/ 'to me' /wa:ni/ 'to him'

/wa:r\i/ 'voice'

/kala/ 'dream' /ka:li/ 'footpath'

/ka"[a/ 'art' /ka:"Li/ 'the goddess Kali'

/lekka/ 'counting' /nu:lu/ 'thread'

/rekka/ 'wing' /nu:ru/ 'hundred'

/pa:nu/ 'letter 'p'
(acc.) '

/ka:pi:/ 'copy'

/fa:nu/ 'fan' /ka:fi:/ 'coffee'

/sa:ni/ 'prostitute' /disa/ 'naked'

/Jani/ 'the planet Saturn' /dija/ 'direction'

/ha:ni/ 'harm'

/de:ham(u)/ 'body'

/de:Jam(u)/ 'country'

/ha:lu/ 'hall' /u:ha/ 'imagination'

/ka:lu/ 'leg' /u:ka/ 'husk'
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(a) unaspirated consonant contrasts (continued)

s/J/gs

w/ d

w/nv/b

Initially

/'su:ra : ji/ 'alcohol'

/pararji/ 'pants'

Medially

/ko:sam(u)/ 'for'

/ko:/am(u)/ 'inside, within'

/do:gam(u)/ 'sin'

/we:ru/ 'root of a tree, /po:wu/ 'to go'
separate'

/je:ru/ 'stream'

/wetuku/ 'to search'

/metuku/ 'grain of
cooked rice'

/wa:no/ 'rain'

/po:ju/ 'to pour'

/do:wa/ 'path'

/do:ma/ 'mosquito'

/awwa/ 'grandmother'

/"barna/ 'large earthern /amma/ 'mother'
pot'

("b) aspirated consonant contrasts

The following examples illustrate the contrasts between

voiced and voiceless aspirated consonants in word-initial and

word-medial positions.

Ph/bh

th/dh

Xh/qh

kh/gh

ch/^h

Initially

/phalam(u)/ 'result, fruit'

/bhajam(u)/ 'fear'

/thu:/ 'fie."

/dhu:ta/ 'shaken'

/thiiwi/ 'style, manner'

/cjhi:/ 'queasy'

/khatam(u)/ 'hollow, pit'

/ghatam(u)/ 'killing'

/cha:ndasam(u)/ 'extremely

/^ha:nsi:/ 'name of a city'

Medially

/saphalam(u)/ 'fruitfulness'

/sabha/ 'assembly'

/artham(u)/ 'meaning'

/ardham(u)/ 'half'

/pai^hamCu)/ 'lesson'

/ga:c|ham(u)/ 'deep, intense'
/Jankham(u)/ 'conch'

/sangham(u)/ 'association'

orthodox person'



67.

(c) Aspirated and unaspirated consonant contrasts

All plosive consonants and affricates can occur- as

aspirated in "both word-initial and word-medial positions.

The following examples illustrate the contrasts between

aspirated and unaspirated consonants in word-initial and

word-medial positions.

Initially Medially

/phalam(u)/ 'result, fruit' /kapham(u)/ 'phlegm'

/tapam(u)/ 'penance'

ph/p

bh/b

th/t

dh/d

tVt

kh/k

gh/g

ch/c

/palam(u)/ 'measure of
weight'

/bha:wi/ 'feature'

/ba:wi/ 'well'

/thu:/ 'fie."

/tu:m(u)/ 'water-passage'

/dha:ra/ 'stream'

/da:ram(u)/ 'thread'

/tha:w(u)/ 'place, house'

/■J;a:w(u)/ 'white sheet'

/(^ho:ka:/ 'objection'

/<3_o:ku/ 'vomit'

/kharam(u)/ 'donkey'

/karam(u)/ 'hand'

/ghac^ija/ 'time'

/gac^ija/ 'latch'

/cha:la:/ 'very much'

/ca:la:/ 'much'

/■jha^am(u)/ 'fish'

/tapam(u)/'penance'

/sambhawam(u)/ 'possible'

/sambaram(u)/ 'celebration'

/prathama(u)/ 'first'

/patanam(u)/ 'ruin'

/kandha/ 'a rag'

/kanda/ 'root vegetable'

/pa:tham(u)/ 'lesson'

/pa:ta/ 'song'

/gu:<^ham(u)/ 'a riddle,
mystery'

/gu:da/ 'a triangular basket,
(a folded mat) used
as a bucket to water
fields'

/le:kha/ 'letter'

/le:ka/ 'not'

/me:gham(u)/ 'cloud'

/we:gam(u)/ 'speed'

/ma^^ha/ 'middle'

/ma 3a:/ 'fun'
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(2) Long consonant contrasts

All unaspirated short consonants, except /f,J",£ and h/
can occur as long; but only in word-medial position. The

following examples illustrate the contrasts between long

consonants.

-pp- /tappa/ 'except'

-tt- /atta/ 'aunt'

-tt" /a\Xa/ fwrapper, binding'
-kk- /akka/ 'elder sister'

-cc- /pacca/ 'tattoo'

-bb- /abba/ 'boy'

-dd- /adda/ 'a measure (used for grain)'

-44- /a44a/ 'a measure (used for wood)'
-gg- /agga/ 'aggam(u)' 'chief'

-fi- /la^a/ 'shame'

-mm- /amma/ 'mother'

-nn- /anna/ 'elder brother'

-m- /kar\r\amma/ 'feminine name'
-11- /alia:/ 'Muslim god AJLlah'

-11- /ka]/Lani(u)/ 'space for drying grain'
-rr- /arra/ 'room/

-ww- /awwa/ 'grandmother'

-Jd- /ajja/ 'an expression used for fatherly person'
— ss— /bassu/ 'bus'

1. The phoneme /ss/ occurs only in non-native or in
emphatic forms. However, its occurrence is very
rare.
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(5) Short and long consonant contrasts

Short and long consonants can contrast only in word-

medial position as long consonants occur only there. Even

as regards word-medial position, it is not always easy to

demonstrate their contrast "by means of minimal pairs. This

is "because there is a certain tendency in Telugu for short

vowels to precede long consonants and for long vowels to

precede short consonants. The following examples illustrate

the contrasts "between short and long consonants.

p/pp /tapam(u)/ 'penance /tappam(u)/ '(we) will not
miss'

"b/bh /abala/ 'woman' /abba/ 'boy'

t/tt /pati/ 'husband' /patti/ 'cotton'

d/dd /adi/ 'that' /addi/ 'having dyed'

t/tt /g ta/ ' i t i s so' /a■£"(;a/ 'wrapper, binding'

/guc^i/ 'temple' /guc^i/ 'blind'
k/kk /oka/ * one' /okka/ 'betelnut'

s/ gg /moga/ 'male' /mogga/ 'bud'

c/ cc /racana/ 'composing' /racca/ 'noise'

3/3d /bho:3anani(u)/ 'meal' /bo33&/ 'stomach'

m/ mm /boma/ 'pupil' /bomma/ '(wooden toy)'

n/nn /kanu/ 'to give birth' - /kannu/ 'eye'

*i/nn /wa:x\i/ 'intelligent
person'

/war^i/ 'him'

s/ ss /ba:su/ 'boss' /bassu/ 'bus'

r/rr /mari/ 'then' /marri/ 'banyan tree'

1/11 /bali/ 'sacrifice' /balli/ 'lizard'

l/ll /ka^a/ 'art' /ka"[>]>am(u)/ 'space for drying
grain'

w/ WW /nawa/ 'nine' /nawwa/ 'itching'

d/dd /arja:/ 'ayah' /a jja:/ 'sir'
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2.3 Combinations of consonants and consonants and vowels.

The long vowels are always considered as monophthongs in

Telugu. Therefore there are no vowel clusters or sequences

in the present analysis. The organisation of phoneme

sequences and their distributional constraints are discussed

below.

-i

2.3.1. Consonant combinations

This is a preliminary attempt at describing and discussing,

in as much detail as possible, the distributional patterns of

consonant combinations, in Telugu. The expression 'consonant

combination' is used to cover both 'consonant cluster' and

'consonant sequence'. A distinction is drawn between consonant

'cluster' and consonant 'sequence' on the basis of their

ooccurrence in a syllable, following Pulgram (1965:76). He

proposes to call "a series of consonants a cluster if they occur

in the same syllable and a sequence if in two consecutive

syllables". As the latter needs a precise decision on the

division of consonant combinations, the matter is by no means

so simple as may appear at first sight. However, for the

present purposes the consonant combinations that can occur in

word-initial (or final) position are treated as clusters and

those which can occur in word medial position which do not

occur in word-initial (or final) position as sequences.

1 This section, with slight modifications, has appeared in
Work in Progress. Department of Linguistics, University
of Edinburgh, No.13 (1980), pp.79-99.
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The language variety analysed i3 educated, standard

Telugu. The consonant combinations recorded here are taken

from various sources. They are mainly from lists of words

compiled from my own speech and checked by another educated

native speaker (a linguist). These have been supplemented by

word lists found in some of the modern language teaching

manuals and those given in Kostic et al., (1977:200).

Previous works on Telugu phonology and phonetics have not

paid any attention to the consonant combinations. They have

been mainly concerned with the inventory of segmental consonant

phonemes and their distribution - in terms simply of the

position in which a given consonant can occur - initially,

medially or finally. The consonant combinations have

occasionally been listed, but with no discussion of their

patterning whatsoever. Thus as far as Telugu is concerned

there exists no detailed account of consonant combinations in

spite of the importance of a study of such matters in

discovering the characteristic patterns of a language.

Though there are a number of accounts of other languages

which have dealt, in detail, with consonant combinations, they

are mostly confined to the initial and final consonant

combinations on the assumption that "all medial combinations

can best be analysed into sequences of permissible final

cluster plus permissible initial cluster" (Yasui, 1962:108).
But in a language like Telugu, where there are no final clusters

but only word (or syllable) initial and word medial combinations



and large differences in the type of combinations are

encountered in initial and medial position, the discussion on

the initial clusters alone would not provide enough information

on all possible combinations that can occur in the language.

Therefore the discussion of consonant combinations that occur

frequently in Telugu words involves an examination of all the

consonant combinations that occur in different places in the

structure of the word.

The word, rather than the syllable (though the syllable

has been strongly recommended, for instance by Sigurd, 1955:

9-10), is used as the basic frame of reference for the

description and analysis of these combinations. This choice

is based on the fact that a high proportion of Telugu words

are of polysyllabic structure. There are very few monosyllable

in Telugu and these have restricted phoneme combinations when

compared with syllables in polysyllabic words. Therefore the

monosyllables do not present all the syllable types possible

in polysyllables. Since the size of the sequences (i.e. the

number of consonants in a sequence) also differs depending on

their place in the structure of words and syllables, the word

is taken as a more appropriate basis for discussion than the

syllable, as it can accommodate all occurrences of combinations

If one wants to describe the structure of a syllable as such,

then one should know its exact boundaries in the word. This

is often based on an arbitrary decision as to where the line

should be drawn. (This problem in regard to Telugu has been

discussed in some detail in Nagamma Reddy, 1979). There is

also a difference in the nature of sequences found in the



word-initial and word-medial positions in addition to the

differences found in the size of the sequence depending on

its position. The largest possible combinations, up to four

consonants (-CCCC-) are found in word-medial position,

whereas in word-initial position there are only up to three

consonants in a sequence (CCC-).

Therefore the following analysis and discussion of the

distribution of consonant combinations deals with different

positions in the word, the basic types of consonant

combinations, the size'*" of sequence/clusters, the restrictions

on the occurrence of phonemes in the different positions in a

sequence or a cluster, and the restrictions on what consonants

can combine with each other.

In Telugu, consonant combinations occur only in word

initial and word medial positions, i.e. there are no word

final consonant clusters unless there is an apocope of the

vowel which is very rare. Word-final consonant combinations

may be found occasionally in loans from English such as

/a ipseq'tu/^ /aipser^/ 'absent'; /pois^u/^ /po: a\/ 'post';
/bse:nku/^/bffitrLkJ 'bank' etc. pronounced alternatively with or

without a final vowel. With native Telugu vocabulary, as in

many other languages (see Bell and Hooper, 1578:9), word-final

consonant clusters do not occur in isolated words.

1. The term 'size' of a cluster or sequence is used here
meaning the number of consonant members contained in
it (see Abercrombie, 1967:74).



Most of the word-initial clusters are also found in loan

words from Sanskrit and other languages. It is rare to have

an initial cluster within the native vocabulary of colloquial

Telugu. However, initial clusters involving /r/ as the second

member and any of /k,t,p,b,d,g,s,m,w/ as the first member were

common at an earlier stage of Telugu (i.e. old Telugu) having

such words as /krotta/ 'new', /trar^u/ 'rope', and /pra:ta/
'old' (see Krishnamurti, 1961:58, for details). These forms

have undergone a declusterization process, thereby losing the

second element /r/ in the spoken language wherein the resulting

forms are /kotta/, /ta:cju/ and/pa:ta/ respectively. These

clusters are, optionally, retained in some written varieties

of modern Telugu.

The medial consonant combinations in Telugu can occur in

borrowed as well as in native words. The native ones comprise,

for the most part, either sequences of identical consonants or

sequences with a nasal, lateral, trill or retroflex plosive as

the first element of a sequence. A chart in Kostic et al.,

(1977:200) shows distinctly which ones are from native and

which are from borrowed words. Theirs is the first attempt at

classifying the two-consonant medial combinations into native

and non-native. However, there is no mention of three-

consonant sequences at all.

Certain medial consonant sequences in native words arise

due to vowel elision within a word. For example /a:rpu/ 'to

extinguish', /e:c^pu/ 'weeping' and /mac^ta/ 'fold' (with
sequences of -rp-, -c}_p- and -<^t- respectively) come as a result
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of vowel deletion in their alternative forms of /a:rupu/,

/e:q_upu/ and /rna^ata/. Not all lexical items with similar

syllabic structure, however, undergo such a process. For

instance, we cannot get /u:pri/ or /arpu/ from /u:piri/

'"breath* and /arupu/ 'shout'. Thus the vowel deletion is

restricted to certain words only. The words involving such

deletions are excluded from the discussion here. They are

very numerous and are always pronounced with a vowel in

careful speech.

The present study restricts its observations to the

consonant combinations that can occur within isolated words

(both - native and non-native) which are basically monomorphemic

in structure, and thereby excludes sequences that arise across

word boundaries as a result of changes. The consonant

sequences that result due to sandhi changes across word or

morpheme boundary are exemplified by the following:

-pt- pct:pa+ to: — pa:pto: 'with baby-girl'

-ft- go:ru+ to: — gorfto: 'with the nail'

-qt"l~ kannu+ lo — kai\tlo: 'in the eye'
-tc- pa:ta + ceppu — pa:tceppu 'old shoe'

-lr- tala+ ra:ta — talrata 'fate'

These sandhi changes require an elaborate analysis of their

own, as they are too numerous to deal with.

The consonants taken for the present study are from the

inventory of phonemes /pttckbd^^gmnr^l^rjws
J f h ph th th ch kh bh dh c^h fh gh/; of these only /p/ and

/~\J do not occur as word initial consonants. The allophonic
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(or phonetic) variations of these consonants in combination

with other consonants are not considered in this section.

For example there is no discussion of such questions as

whether an /!/ is voiced or voiceless in the environment of

voiceless plosives. Only the phoneme combinations are

discussed.

Phonemically, as seen in the earlier sections 2.1 and 2.2,,

there is no voicing contrast in nasals, liquids and semi-

consonants in Telugu. They are all voiced. On the other hand,

fricatives are all voiceless. Only the plosives and affricates

have corresponding voiced and voiceless phoneme sets. All

consonant phonemes, except the fricatives other than /s/ and

the aspirated plosives, can contrast in length. These long

consonants are treated as geminates or identical consonant

sequences consisting of two phonemes, as they are confined to

the medial position of word (unlike the vowels) and are

structurally analogous to sequences of diverse consonants.

The phonological status of certain other sequence types,

similar to geminates, also need some clarification as there are

different kinds of analyses depending on the language under

discussion with respect to its structural (distributional)

pattern. For the same reasons as apply in the case of geminate

consonants, nasal plus homorganic plosive i.e. the prenasalized

plosives, plosive plus nasal (nasal plosion), lateral plus

homorganic plosive or a plosive plus homorganic lateral are

considered as consisting of two separate phonemes.



On the other hand, the aspirated plosives and affricates

are considered to "be single phonological units, not as

consisting of two phonemes (as contrasted with the analyses

proposed "by Bright (195^:11, and G-reenberg, 1965:8).

Aspirated plosives contrast with single unaspirated plosives

and are structurally analogous to single consonants. There is

no contrast between aspirated consonant and consonant plus /h/.

The same is the case with affricates. Though in many languages

the affricates are treated as stops plus fricatives (consisting

of two phonemes rather than a single unit phoneme), in Telugu

they are treated as single unit phonemes for the reason that

they pattern distributionally in the same way as other single

consonants. Moreover, in the case of voiced affricates, there

is a further reason for not considering them as comprising two

phonemes — stop plus fricative — in that there is no voiced

fricative occurring in other environments in the language. If,

therefore voiced affricates were considered as being other than

unit phonemes, it would be necessary to postulate a fricative

phoneme that occurred only in this one restricted environment.

Another phonetically complex sequence demands special

mention, namely [k£ This can also be treated as a single

unit phoneme on the grounds that it contrasts with other single

consonants (including the affricates /c/ and /f/ alluded to

above) in initial and medial positions. This particular phoneme

occurs only in Sanskrit loans and is always transcribed in the

Telugu script as a sequence of two consonants. The result of

this has been that Telugu linguists have either ignored the



status of this phoneme or included it in the list of

consonant clusters. There is, however, no reason why this

unit should not "be treated as an affricate, since its more

usual pronunciation corresponds to that of the other

affricates, the only difference being in the place of

articulation. Furthermore, this unit can occur word-initially

as well, and treating it as a cluster will result in a

combination of plosive plus fricative which (combination)

does not otherwise occur in word-initial position of Telugu.

This phoneme should not be confused with the sequence /k +

listed in the examples and in the chart. This sequence /k +

occurs only medially, and in a unique but frequently used word

/rik^a:/ 'rickshaw', where it is always pronounced [kg], never

as [tp].

The treatment of what are phonetically falling diphthongs

has a bearing on the question of what consonant combinations

can occur in Telugu. One analysis proposes that these

diphthongs be treated as comprising a short vowel followed by

a consonant. They can, however, be equally well interpreted as

unit vocalic phonemes on the same grounds as long vowels, where

it is more economical to treat them as simple unit phonemes

rather than as consisting of two successive vowel phonemes.

Long vowels contrast with single vowels and are

structurally analogous. Diphthongs are similar in length to

the intrinsically long vowels and are structurally analogous.

Therefore the diphthongs can be treated as single unit phonemes,

similar to an affricate or an aspirated consonant. Problems

arise if one treats the diphthongal offglides as consonants

/j/ and /w/, in that this enormously increases the number ana



variety of permissible consonant combinations. In the analyses

of Telugu, we find both kinds of treatment, one with diphthongal

offglide and the other indicated this offglide as a postvocalic

consonant. Though perhaps a case could be made for either

treatment (as in O'Connor and Trim, 1973:242; and Hultzen,

1965:9), a mixture of the two is surely unacceptable. We do,

however, find instances of this kind of inconsistency. For

example, though Kostic et al., (1977:53) state that "phonetically

they are diphthongs (nuclei of single syllables), they can be

treated on phonological grounds, as sequences of a+ j and a + w,

respectively", in their transcription of words, they use 'ai'

and 'qu', but when it comes to listing of consonant combinations

the /i/ in /ai/ and /u/ in /au/ have been turned into /j/ and

/w/ respectively.

The nasal sounds of Telugu also require some comment. In

initial position only two nasal consonants can occur, /n/ and

/m/. In word medial position there are three nasal consonants

in contrast, /m/, /n/, and /r/. In addition nasal consonants

that are homorganic with the following consonant occur before
clyu:£

/p/ and /b/, /t/ and /d/, /c/A /j/, /\/ and /d/, and /k/ and
/g/. The orthography uses only one symbol for all these (and

also for [m] when it occurs before /s/, and for [w] in word

final position). In the present discussion, the bilabial

nasal occurring before /p/ and /b/ is assigned to /m/, the

retroflex occurring before /\J and /d/ is assigned to /n/, and
the nasals that are homorganic with the remaining plosives and

affricates in the set are assigned to /n/. The consonants /t/

and /d/ represent dental plosives.
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(l) Two-consonant combinations

The table on the next page lists all possible word-

initial and word-medial two consonant combinations that occur

frequently in Telugu. The vertical line of consonant symbols

at the left represents the consonants which can be first

element and the symbols across the top represent the consonants

which can.- be the second element. The consonants thus listed

are the full set of the phonemes of Telugu, whether or not

they actually occur in combination with other consonants. An

asterisk indicates the consonant clusters that can occur word

initially and word medially, whereas a small circle indicates

combinations that occur only word-medially. As can be seen

from the chart, all initial consonant clusters occur word

medially, but not vice versa. The following list exemplifies

the two-consonant combinations that can occur in word-initial

and word-medial positions.

1. The terms 'first' and 'second' element or member used in
the following description, refer to the consonants in
sequence or cluster reading from left to right always
irrespective of their position in the word.
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Second Consonant

p t t c k b d d, j g a n p, 1 I r j w s J" j h ph ch th ch kh bh dh dh fh gh

P

t

t

c

k

b

d

d,

i

g

31

n

1

1

t

r

j
w

3

/
?

h

ph
th

th
ch

kh

bh

dh

j-h

gh

0 0 0

o o

o

o o o

0 0 o

o

O O * *0 o

0 0 * * * o

o o * o o

* o *

0 *

o * *

* * o

* *0 o o

* * o

o o o

o o o

o o

O O 0 o

OO 00 o oooo

o o

OO ooo ooo

o o o

oooooooooooooo ooo oooo

o

* * o

* * * * * * o *0*0

o o * * * *

ooo o o

O 0 *00

oooo

*

* o

* * *

Table of Two-Consonant Combinations

(o = medial; * = initial & medial)
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Two
Consonants

Word Initial Word Medial

PP

pt

Pt

pm

pn

Pi

pr

pd

ps

pph

tp

tt

tk

tm

tn

tr

td

tw

ts

tt

tk

tri

H

tr

td

tw

/plii^aru/ 'pleader'

/pro:pam(u)/ 'life'

/appu/ 'debt'

/■£•rupti/ 'satisfaction'

/jarp^arxj/ 'chapter'

/upma:/ 'savoury dish with
semolina'

/swapnam(u)/ 'dream'

/wiplawam(u)/ 'revolution'

/wiprucju/ 'a Brahmin'
/a :pja: jata/ 'affection'

/apsarasa/ 'nymph'

/mupphai/ 'thirty'

/utpatti/ 'production'

/atta/ 'aunt, mother-in-law'

/camatka:ram(u)/ 'quick wit'

/a:tma/ 'soul'

/ratnam(u)/ 'diamond'

/trajam(u)/ 'trinity' /ra:tri/ 'night'

/tja:gam(u)/ 'sacrifice' /satjam(u)/ 'truth'

/twaraga:/ 'fast' /tatwam(u)/ 'mentality'

/utSQwam(u)/ 'festival'

/"bu^ta/ '"basket'

/•gatka/ 'horse-cart'

/pati\am(u)/ 'city'

/pot"l,am(u)/ 'packet'

/\va ik^aru/ 'tractor' /ca"|;ram(u)/ 'frame'

/no jam(u)/ 'dance'

/ba|wa:cja/ 'postal delivery'
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Two Word Initial Y/ord Medial
Consonants

cc /pacca/ 'tattoo'

cj /acjutuqu/ 'a name of the Lord'
cch /swetccha/ 'freedom'

kp /dikparluru/ 'Gods of directions'

kt /raktam(u)/ '"blood'

k"j; /c|ack^arn/ 'doctor'
kk /akka/ 'elder sister'

km /rukmir|i/ 'a girl's name'
kl /kluptam(u)/ '"brief' /Jukla/ 'white'

kr /kramam(u)/ 'order' /cekram(u)/ 'wheel'

kj /wa :kjam(u)/ 'sentence'

kw /pakwam(u)/ 'well ripened'

k£ /rik^a:/ 'rickshaw'
kkh /dukkham(u)/ 'grief'

"b"b /-gabbu/ 'disease'

"bd /Jahdam(u)/ 'sound'

"b-g- /kub^a/ 'a person's name'

bl /tabla/ 'a drum'

br /bratuku/ 'living' /ibrahi:m(u)/ 'a Muslim (man's)
name'

bbh /c^ebbhGi/ 'seventy'
dd /addam(u)/ 'mirror'

dm /padmom(u)/ 'lotus'

dr /drawam(u)/ 'liquid' /daridram(u)/ 'poverty'

dj /widja/ 'education'

dw /dwa:ram(u)/ 'door' /widwa :nsucj_u/ 'scholar'
dbh /tadbhawam(u)/ 'an assimilated

word'
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Two
Consonants Word Initial Word Medial

ddh /buddhi/ 'sense, mind'

44 /ga44i/ 'grass'

41 /i41i/ 'steamed rice-cake'

4^ /4ra:ma/ 'drama' /wadrangi/ 'carpenter'
dd /maddiga/ '"butter milk'

dr /wadram(u)/ 'diamond'

dj /3jo:ti/ 'light' /ra:djani(u)/ 'kingdom'

dw /^waram(u)/ 'fever' /udwala/ 'bright'

d^h /maddhamam(u)/ 'midday'

gg /aggi/ 'fire'

gn /agni/ 'fire'

gl /gla:su/ 'glass' /tuglak(ku)/ 'a ruler of India'

gr /gra:mam(u)/ 'village' /ugram(u)/ 'ferocity'

gj /a:ro:gjam(u)/ 'health'

mp /campa/ 'cheek'

mk /dumki/ 'a kind of earring'

mb /cembu/ 'water-jug'

mm /amma/ 'mother'

ml /mleicchucju/ 'a /a:mlQm(u)/ 'acid'
foreigner'

mr /mrugam(u)/ 'animal' /ta:mram(u)/ 'copper plate'

mj /gamjam(u)/ 'destination'

ms /hamsa/ 'swan'

mj" /amjam(u)/ 'point, agenda'

mh /samha:ram(u)/ 'slaughter'

mbh /stambham(u)/ 'pillar'

np /ka:npu/ 'childbirth'

nt /enta/ 'how much'
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Two
Consonants Word Initial Word Medial

nc /mancam(u)/ 'cot'

nk /wanka/ 'excuse'

nd /andam(u)/ 'beauty'

n3 /pun^u/ 'cock'

ng /tunga/ 'wild grass'

nm /tjGiima/ 'birth, life'

nn /anna/ 'elder brother'

nr /nrutdam(u)/ 'dance' /anrutam(u)/ 'false'

nd /nda:dam(u)/ 'justice' /anda:dcm(u)/ 'industice'

nw /anwQdam(u)/ 'relevance'

nch /warncha/ 'desire'

nkh /lankham(u)/ 'conch'

ndh /andhaka:ram(u)/ 'darkness'

ngh /sangham(u)/ 'society'

nt /ma T[\ia/ ' f1 ame '

n<t /kur$a/ 'pot'

nn /kar\r\amma/ 'a girl's name'

nd /na :ridam(u)/ 'pretty'

nw /kar[wudu/ 'a sage'

nth /kar^hamCu)/ 'voice'

IP /alpam(u)/ 'little'

it /a:lti/ 'measurement'

lc /palcana/ 'diluted'

lk /ulka/ 'comet'

lb /pragalbam(u)/ 'boast, brag'

13 /bal^i/ 'a caste name'

lg /murlgu/ 'to groan'

lm /kalma^am(u)/ 'dirt'
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Two
Consonants Word Initial Word Medial

11 /talll/ 'mother'

13 /ahalja/ 'a girl's name'

lw /halwa/ 'a sweet'

It /pa "LI i/ ' some r saul t'

TA /<^a 'a kind of cooking oil'

11 /ka\"}/im(u)/ 'harvesting place'

rp /turrpu/ 'east'

rt /bharta/ 'husband'

n /ko:r"tu/ 'court'
re /kharcu/ 'expenditure'

rk /sarka:ru/ 'government'

rb /sarbattu/ 'a cool drink'

rd /nirdaja/ 'ruthlessness'

rct /a:rc|aru/ 'order'

rd /ardi:/ 'application'

rg /ma:rham(u)/ 'way, path'

rm /karma/ 'fate'

rn /karnam(u)/ 'village accountant'

rrl /karr^a/ 'name of an epic hero'
rl /dorlu/ 'to roll, to spill'

rr /karra/ 'stick'

r j /ka:rjam(u)/ 'work'

rw /garwam(u)/ 'pride'

rs /narsu/ 'nurse'

rj /darjanam(u)/ 'God's appearance'

rf? /war^am(u)/ 'rain'

rh /arhata/ 'qualification'

rth /artham(u)/ 'meaning'
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Two
Consonants Word Initial Word Medial

rch /mu:rcha/ 'faint'

rkh /mu:rkhu4u/ 'a stupid man'
rbh /garbham(u)/ 'pregnancy'

rdh /ardham(u)/ 'half'

rgh /di:rgham(u)/ 'long'

/kojja/ 'wood'

wr /wratam(u)/ 'fasting' /tirwrata/ 'intensity'

wj /wja:karar[am(u)/ 'grammar' /ka:wjam(u)/ 'a book of poems

ww /kawwam(u)/ 'churning rod'

sp /sparja/ 'touch' /arspatri/ 'hospital'

st /stuti/ 'praise of /pastu/ 'starvation'
God'

s"j; /s"|;e:^anu/ 'station' /ma: s^a^u/ 'teacher'
sk /sku:lu/ 'school' /biskattu/ 'biscuit'

sm /smaJa:nam(u)/ 'cemetery' /bhasmam(u)/ 'holy ashes'

sn /sna:nam(u)/ 'bath' /rasna/ 'name of a food product'

si /isla:m(u)/ 'Muslim religion'

sr /srawanti/ 'a musical /sahQsram(u)/ 'a thousand'
note'

sj /samasja/ 'problem'

sw /swa:tantrjam(u)/ /hraswam(u)/ 'short'
'independence'

ss /bassu/ 'bus'

sph /sphu:rti/ 'inspiration' /manasphu:rti/ 'whole-
heartedness'

sth /sthalam(u)/ 'place' /dusthiti/ 'bad condition'

Jc /a:Jcarjam(u)/ 'surprise'

Jn /prajna/ 'question'

Jl /Jlo:kam(u)/ 'verse' /wijle:^ar\am(u)/ 'analysis'
Jr /Jrama/ 'hardship' /parijrama/ 'industry'
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Two
Consonants Word Initial Word Medial

/Jja:mala/ 'a girl's /najjam(u)/ 'snuff'
name'

Jw /jwa:sa/ '"breath' /ajwam(u)/ 'horse'

fp /pufpam(u)/ 'flower'

ft /kaftam(u)/ 'difficulty'

fk /pufkarcuqi/ 'temple pool'

fr\ /ufrpm(u)/ 'heat'

fj /rafja/ 'Russia'

f|;h /ka :f tliam(u)/ 'pyre'
hn /cihnam(u)/ 'sign, symbol'

hi /a:hla:dam(u)/ 'gaity'

hr /hrudajam(u)/ 'heart' /nehru:/ 'a family name'

hj /asahjam(u)/ 'vexing'

hw /a:hwa:nam(u)/ 'invitation'

thj /pa:"(;hjam(u)/ 'readable'

khj /khjarti/ 'fame' /mukh^am(u)/ 'important'

bhr /bhrama/ 'illusion' /Jubhram(u)/ 'clean'

bhj /abhja:sam(u)/ 'practice'

dhr /dhruwam(u)/ 'pole' /lo:dhra/ 'name of a medicine'

dhj /dh je: jam(u)/ 'aim, /sa:dhjam(u)/ 'attainable'
target'

dhw /dhwani/ 'sound' /sardhwi/ 'housewife'

ghn /wighnam(u)/ 'failure'

ghr /wja:ghram(u)/ 'tiger'



The /"[/ occurring "before and/or after the /\f and /<^/ as

in f-\t~, ~tl~ and- 3.1""/ > an(i the /iv/ occurring after /\/
as in /-\T[-/, need a brief discussion. This is necessary to

explain the alternative transcription of these sequences found

in the literature. Some use /l/ instead of /"[/ "before and

after /\/ and /<^/, as is done "by Venkateswara Sastry (1972:83),
who uses only /l/ and /n/ instead of /"]/ and /r/ after /\/.
However, Kostic et al., mix up their examples with "both types

of representations, some with retroflex lateral (p.189) and

some with non-retroflex lateral (p.185). Both kinds of

sequences with /l/ and /"]/ immediately after the retroflex

plosive are found even on their chart of Telugu consonant

combinations. This sort of inconsistency may be due to the

influence of the Telugu writing system, which uses only the

non-retroflex symbol before and after the retroflex plosives.

Moreover, there is no phonological difference between /l/ and

/"[/ or /n/ and /r/ in such sequences, though each of them is a

distinctive phoneme in the language. However, these are

actually pronounced as retroflex lateral and retroflex nasal in

the context of retroflex plosive. Therefore, in the present

analysis only the retroflex lateral and nasal are used

before and after the retroflex plosives.

As can be seen from the chart the number of consonant

combinations in word-medial position is considerably larger

than the number of word-initial consonant combinations. It

also shows certain differences between the combinations found

at the beginning of a word and the combinations found in the

middle of a word.
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(a) Word-initial two-consonant combinations

Out of 32 consonant phonemes, only 18 can occur as the

first element of an initial two-consonant cluster, and only 12

as the second element. Observe the following chart of

combinations:

P ~ l,r

t - r,o,w

t " r

k - l,r

b - r

d - r, w

<1 - r

i - 3»w

g - l,r

m - l,r

n - r,j

s - r, w,p,t,t,k,ph,th,m,n

J - l,r,j,w

h - r

kh- j

bh- r

dh- r,j,w

w "

The retroflex consonants (/r\,"L,g/) , most of the aspirated plosives

(/ph,th,th,ch,c^h,^h,gh/) , the voiceless affricate (/c/), liquids

(/l,r/) and the semiconsonant (/;}/) do not occur in combination

with other consonants as the first member of a cluster. Only

plosives, voiced unaspirated affricate, fricatives and nasals

can occur as the first member of initial cluster. Among these
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only the fricative /s/ can combine with a large variety of

consonants. Excluded as the second element of a cluster are

voiced plosives (/b,d,q_,g/), most aspirated plosives. (/"(;h,ch,
kh,bh,dh,<3h,dh,gh/) , affricates (/c/ and / j/) and the

retroflex nasal and lateral (/h/ and /"[/)• Except after /s/
as the first member, only 4 consonants can occur as the

second, namely, the liquids and semiconsonants (/l,r,j,w/).^
After /s/ the following can occur in addition to /r/' and /w/:

/p,t,t,k,ph,th,m,n/.

Thus, in terms of consonant(s) with which it can combine,

the fricative /s/ can be regarded as the most common first
2

element of an initial two-consonant cluster. The most

commonly occurring second element is /r/.

It is clear from the list that no aspirated plosive can

occur as the first member before a consonant other than /r,j,

and w/. Even when the aspirated plosive occurs as a second

member in a cluster it appears only after a fricative /s/.

The fricatives and voiced plosives do not occur as second

members of a cluster. The word-initial general consonant

cluster patterns are as follows:

1. This seems to confirm the statement of Bell and Hooper
(1978:10) that "The glides (nonsyllabic vocoids) are most
preferred interior segments".

2. For Kostic et al (1977:199) there is no fricative which
can occur as the (first) member of a word initial cluster.
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(1) Plosive or nasal + liquid or semiconsonant

(2) Fricative + plosive or nasal or liquid or semiconsonant

(3) Semiconsonant /w/ + trill or semiconsonant /j/, and

(4) Voiced unaspirated affricate + semiconsonant.

There are certain apparent restrictions in these patterns.

The fricatives can he followed "by plosives, hut not vice versa.

The trill can occur after many consonant types, hut not after

an affricate. In the case of plosives, not every one of them

can he followed hy a liquid or semiconsonant. For instance,

/p/» /1/ anc* /V can never he followed hy a semiconsonant,

whereas /t/ can. Similarly, /p/ and /k/ can he followed hy an

/l/ whereas /t/ and /d/ or / "J/ and /d/ cannot. This supports

Sigurd's statement that "dental stops do not comhine with /l/"

(1968:455). In addition to this, the retroflex and also the

affricates in Telugu show similar distributional tendency.

Thus in addition, every plosive (excluding affricate) can

precede /r/, hut only the "bilabial or velar plosives can

precede /l/. All these initial combinations support Sigurd's

rule (1955:13) that "if there is the initial combination /xz-/>

there is no initial combination /zx-/."

The combinations of plosive plus plosive or plosive plus

fricative"^" or fricative plus fricative or fricative plus nasal

or nasal plus plosive are missing word initially, in Telugu,

though these are commonly present in many languages (see

1. The affricate is not counted as stop plus fricative (see,
for details, earlier part of this section 2.3.1.
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Greenberg, 1965:5-54). It may "be pointed out here, that

though these combinations are inadmissible in Telugu in

word-initial position, these are quite common in word-medial

position.

(b) Word-medial two-consonant combinations

As mentioned briefly above, word-medial two-consonant

combinations exhibit certain striking differences from those

of word-initial clusters. The word-initials show more

restricted patterns than the word-medials. Though there are

a variety of combinations that can occur in word-medial

position yet there are certain restrictions on the way the

consonants are combined.

It is obvious from the chart that even in the word-medial

position, every consonant does not combine with every other

consonant. All consonants, except /ph,th,ch,c(h,3h/ as the

first member and /c|h/ as the second member, can occur. Half of
the set of aspirated consonants do not occur as first members

in the sequence. The other half which do occur as first

members of a sequence are mostly followed by either a trill or

a semiconsonant.

No aspirated plosive is found occurring with another

aspirated plosive or before an unaspirated plosive. This non¬

occurrence of aspirated plosive before another plosive has been

stated by Swadesh as "a general rule of Sanskrit" (1957:8)."^"

1. Most of the aspirated plosives in Telugu are, of course,
due to Sanskrit loans.



Thus there are no sequences of aspirated plus aspirated plosive

or aspirated plus unaspirated plosive. An aspirated plosive

occurs mostly after an unaspirated plosive if this is an

identical one. There is a unique sequence of /d/ plus /hh/ as

in /udhhawam/ 'birth', where an aspirated plosive occurs after a

non-identical unaspirated plosive. On the whole the combination

of aspirated plosive with other plosives is less common than

with a trill or a nasal. Both voiced and voiceless aspirates

can occur after an /r/ or an /n/. None of the aspirated

plosives can combine with a lateral.

Next to the aspirated plosives, the less common sequences

are with voiced plosives and semiconsonants. The voiced

plosives do not occur after the voiceless plosives or fricatives.

Similarly, voiceless plosives do not occur after voiced plosives

or after semiconsonants. None of the unaspirated plosives is

immediately followed by a fricative other than /s/. /s/ can be

preceded by only /p/ and /t/ (and that too in few examples).

The retroflex lateral occurs only in a few combinations,

and then always with another retroflex consonant.

The semiconsonant /j/ as the first member of the sequence

occurs only when the second member is an identical one. This

is in contradiction with the analysis of Kostic et al (1977:200)
where they have used diphthongal offglide as postvocalic

consonant and thereby produced a series of different consonant

combinations with /j/ as the first member of a sequence.



The consonant /J/ occurs only after an /m/ or /r/, and /^/

only after an /r/. The other fricative /s/ also occurs only

after a few consonants such as /m/ or voiceless plosives /p/

and/t/. The occurrence of all fricatives, for that matter, as

a second member in the sequence is very restricted and rare.

The distributional characteristics of the consonant

combinations in Telugu, in general, show that the common ones

among the second members are the liquids and semiconsonants;

and among the first members the nasals and liquids. The /r/ as

the first member and /j/ as the second member occur in a large

number of combinations v/hen compared to other consonants in

sequences.

A comparison of word-initial and medial two-consonant

combinations reveals that there is a larger variety of combinations

in word-medial than in word-initial position. The number of medial

consonant combinations is more than three times that of word-

initial' combinations.

Both word-initial and word-medial consonant combinations

indicate that voiced plosives, fricatives (other than /s/) and

aspirated plosives combine less commonly than other consonant

types.

In both positions, the combinations voiced plosives with

voiceless plosive or voiceless plosive with voiced are non-

existant. This means that all plosive plus plosive combinations



are homogeneous with regard to voice. However, the voiceless

plosives can occur with voiced consonants other than voiced

plosives (for example, there are combinations such as /-km-/

or /-tn-/); whereas voiced plosives never occur in combination

with voiceless consonants.

The sequence of plosive-plus-plosive is possible. Only-

voiceless plosives can occur with nonidentical plosives (e.g.

/a:ptu4u/ 'friend') in addition to identical consonants,

whereas the voiced plosives (with the exception of /b/ and a

following /d/ or /$/) do not occur with non-identical plosives.

(Voiced plosives can only occur with identical consonants).

Thus, in general, the most common and frequent type of consonant

combinations is that of identical sequences which can be either

voiced or voiceless, with equal frequency.

Although the word-initial system does not allow nasal-

plus-plosive or plosive-plus-nasal combination, in word medial

position these are quite common and, in particular, the nasal-

plus-plosive combination is very frequent in Telugu. Such

nasal-plus-plosive sequences can be either homogeneous or

heterogeneous in regard to voicing. There are both homorganic

voiced and voiceless plosives after a nasal. In addition to

this, both heterorganic and homorganic sequences of nasal-plus-

plosive are found in Telugu. Nasals followed by heterorganic

plosives are less common than nasals followed by homorganic

plosives.

Though Greenberg points out that it is a well known



tendency "of liquid and sibilant not to occur together" (1965:17),

there is counterevidence to this statement from Telugu, in that

the liquids and sibilants can occur together. The restriction

in this is that the sibilants ca n occur either before or after

an /r/, whereas the same consonants with an /l/ can occur only

after. The latter can also occur in certain alternative (rapid)

pronounciations where the word-medial vowel is dropped in such

words as /palcsanG/- /palsana/ 'thin', etc.

The combinations of both plosive plus liquid, and liquid

plus plosive are also possible in word medial position, but

only the former is found in word initial position.

In addition to semiconsonants, the liquids also show a

tendency to be adjacent to the peak of the syllable, which is

in a partial similarity to one of Greenberg's generalisations

(p.19).^" He also states that voiced semiconsonants are not

followed by obstruents; this is applicable to Telugu data as

well. It is also equally true that voiceless is dominant over

voiced in obstruents; in sonants, on the other hand, this

situation does not exist, as there are no voiceless counterparts

to sonants in Telugu.

There are sequences of both liquid-plus-nasal, and nasal-

plus-liquid combinations in Telugu, but these are very few.

1. A detailed discussion of this problem with regard to English
can be seen in Hultzen (1965:17) who points out that "in
clusters the more vowel-like consonants are nearer the vowel
than are the less vowel-like".



98.

All the combinations described support another statement

of Greenberg's (1965:28) that in terms of points of articulation

the dominance of the alveolar region over the other places such

as bilabial or velar is clearly shown.

(2) Three-consonant combinations

The word-initial three-consonant clusters are less common

than the word-medial three-consonant sequences, as is the case

with the two-consonant combinations. The following is a list

of three-consonant combinations with examples:

Three
Consonants Word Initial

tsn

ts j

tkr

ktr

mpr

mbr

msk

msth

ntr

ndr

ndj

ndhr

ndhj

ngl

ntr

ntr

ntl

Word Medial

/■fjjo:tsna/ 'moonlight'

/matsjam(u)/ 'fish'

/satkrutja.m(u)/ 'good deed'

/waktrutwam(u)/ 'elocution'

/samprada:jam(u)/ 'tradition'

/tolambra:lu/ 'auspicious rice'

/saraska:ram(u)/ 'sophistication'

/samstha/ 'institute'

/tantram(u)/ 'magic'

/cendrucju/ 'moon'

/nandja:la/'name of a town'

/a:ndhra/ 'the Andhra state'

/sondhja/ 'evening'

/G:nglam(u)/ 'English'

/baqj;ro: tu/ 'attendant'

/gui^ram(u)/ 'round, circle'

/peri^i/ ' marri age '
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Three
Consonants Word Initial Word Medial

/patr^jara:fu/ 'the Pandya king'
rtr /kartrutwam(u)/ 'authorship'

rdr /arrdrata/ 'humidity'

r-jjj /war^jam(u)/ 'unauspicious time'
rjw /pa :r Jwam(u)/ 'side'

spr /spruha/ 'consciousness' /nispruha/ 'unconsciousness'
str /stri:/ 'woman' /astram(u)/ 'weapon'

skr /skru:/ 'screw' /namaskruti/ 'salutation'

smr /smruti/ 'remembrance' /wismruti/ 'forgetfulness'

/ra:^trQm(u)/ 'state'

£kr /ni^kramarj_am(u)/ 'exit'

(a) Word-Initial Three-consonant combinations

The word-initial three-consonant clusters form a simple

pattern when compared to word medials. There is only one

consonant, /s/, which can occur as the first member of the

cluster. (A similar tendency is noticed in many languages,

particularly in English (Gimson, 1970:243) and Swedish (Sigurd,

1968:462) ). Next to /s/ only /p,t,k and m/ can occur as

second members. It can be seen that there is also a nasal

in addition to the voiceless plosive, whereas in English and

Swedish only the voiceless plosives can occur in this position.

Ih Telugu the third consonant of a three-consonant is invariably

a trill. These three-consonant combinations can be represented,

diagramatically, as follows:
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•P.

s r

m

An interesting observation about these clusters is that

every one of them contains a permitted, two-consonant word

initial cluster comprising either the first two consonants

or the last two consonants (i.e. second and third). For

example, /spr/, a three-consonant initial cluster, has two

parallel initial two-consonant clusters consisting of /sp-/

and /pr-/.

(b) Word medial three-consonant combinations

The word-medial three-consonant combinations form a variety

of combinations when compared to word-initial position. The

combinations found show the occurrence of 8 consonants /t,k,m,n,

i\,r,s and p/ as the first member, 13 consonants /p, t, \ ,k,b ,d,d ,

d,g,m,s,J and dh/ as the second member, and 8 consonants

/k,n,r,l,^,j,w and th/ as the third member in the sequence.

The patterning of these three-consonant combinations can be

represented, diagramatically, as follows:

k 1 r
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It can "be seen from this diagram that only one out of the

eight permitted groups can occur word initially. That is to

say that there is a considerably greater variety of

combinations allowed in medial than .in initial position. There

[Continued on p.103]
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are nevertheless many constraints on the way these three

consonants are arranged within the word medial combinations.

All the word-medial three-consonant combinations, however,

contain the permitted two-consonant combinations. It is very

interesting to note that the first two members of the three

represent the medial two-consonant combinations and the last

two (i.e. the second and third consonant) represent word-

initial two-consonant combinations, with the exception of ,

/dj/ and /sj/.

The constraints on possible sequences of two consonants

in word-medial position when another consonant precedes (i.e.

in the case of the second and third consonants in three-

consonant sequences) are therefore essentially the same as the

constraints that apply to word-initial two-consonant

combinations. On the other hand, the constraints on the

possible sequences of two consonants in word-medial position

when another consonant follows (i.e. in the case of first and

second consonant of three-consonant sequences) are essentially

those constraints that apply to those word-medial consonant

combinations which do not occur in word-initial position.

The distribution of these three-consonant sequences also

shows that no lateral or a semiconsonant or a voiced plosive

can occur as the first member of the sequence. The first member

can only be an unaspirated voiceless plosive, a nasal, a trill

or a fricative. The second member of this sequence can be
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either an unaspirated plosive (oral or nasal) or a fricative.

A plosive is more common than a fricative in this position.

The plosive can "be either voiced or voiceless. This contrasts,

interestingly, with the position in Swedish (Sigurd, 1968:462),

where plosives in such environments will always "be voiceless.

The third member of the sequence in Telugu can be a trill, a

semiconsonant, a lateral, a nasal or a voiceless plosive.

However, there are further restrictions on these combinations.

They generally pattern in the following way:

(1) Fricative + stop + trill

(2) Nasal + fricative + plosive

(3) Nasal + stop f liquid/semiconsonant

(4) Trill + obstruent + trill/semiconsonant

The structure of all these combinations shows that more than

two plosives can never occur in any of the sequences.

(3) Four-consonant combinations

These do not occur in word initial (or final) position.

Even word-medially there are only two instances of these

combinations, as in

mskr /samskruti/ 'culture'

ntrj /swa:tantrjam(u)/ 'independence'

A comparison of these two combinations shows that the same

type of consonant does not occur tv/ice in the sequence of the

four positions. The distributional characteristics of the first

three consonants are similar to those of the three-consonant

sequences. The last member also represents the general

character of the sequences which have /r/ or /3/ as sequence-final
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consonants. Their combinatorial restrictions are that the

first member of the sequence can only be a nasal followed by

either a fricative or a plosive. If the second member is a

fricative then the third member is a plosive; and if the

second member is a plosive then the third member is a trill.

The fourth (i.e. last) member of the sequence can either be a

trill (if it is not already preceded by a trill or otherwise

a semiconsonant.

Nevertheless, these four-consonant combinations can also

be seen as including permitted two-consonant combinations.

This is the case whether one takes the first and second, the

second and third, or the third and fourth. Every two successive

consonants in four-consonant combinations thus represent a two-

consonant combination that is permitted elsewhere in the

structure. This supports Hjelmslev's observation (1936:55)

that "It can be stated as a general phonematic law, that if a

language admits more complicated consonant clusters, consisting

of more than two consonants, these complicated consonant

clusters never admit combinations which are not admitted in

simple clusters of the same language". This is true for Telugu,

but it also shows, in addition, an interesting phenomenon, in

that the word-medial larger sequences consist of the permitted

two consonant sequences clusters, and these permitted sequences

are arranged in such a way that the first two consonants

represent mainly, the word-medial (two-consonant combinations)
and the last two the word-initial (two-consonant combinations).

The general distributional pattern of all consonant

combinations thus, depends upon their consonant size as well as



106.

their position in a sequence and in a word. Not all consonants

combine with all other consonants. In summary, all the

available combinations and their comparison show that the

two-consonant sequences/clusters, in general, are preferred

over the three or four, and a larger number of combinations

are possible in word-medial than in word-initial position.

2.3.2 Consonants and vowels combinations

The following is a brief description of the consonant-

vowel combinations and their distributional patterns in a word

in initial, medial (mostly the second syllable in polysyllables)
and final positions. It may be stated here that the

distribution of consonant-vowel patterns is dealt with only in

terms of which of the vowels follows which of the consonants

or consonant combinations. Though the word-initial consonant

combinations belong to the same syllable, the word-medial or

the word final"*" consonant combinations belong to either one

syllable or two successive syllables. Thus each consonant

combination occurring between vowels, has been listed here as

a consonant sequence irrespective of syllable-division. The

expression 'word-medial consonant combination' refers to the

consonants occurring mostly in between first and second vowels

in a word. The long vowels and diphthongs are treated here as

single phoneme units and are represented accordingly by the

symbol 'V'.

1. The expression 'word-final consonant combination' refers
here not to consonants occurring in absolute final position
in a word, but to consonant combinations which occur before
a word-final vowel.



The lists of words prepared for the illustrative tables

given below are supplemented from the following dictionaries

and word-lists:

1. Erown (1852), A Dictionary, Telugu and English.

2. The Telugu-English vocabulary in Lisker (1963) pp.319-45.

3. Kostic et al., (1977), lists of words illustrating

individual consonants/vowels.

One aspect of the tables requiring comment is the

inclusion of /as/ and /as:/ among the set of vowels. In most

words in which they occur,"'" the sounds represented by those

symbols are allophones either of /e/ and /e:/ respectively, or

of /a/ and /a:/. In some cases, however, they contrast with

these phonemes. The cases where /as/ and /ee:/ are found to

contrast with other vowels, the contrast will always be between

a native word and a borrowed, or one of the words involved will

not be monomorphemic. In the following tables, however, all

occurrences of /as/ and /ee:/ have been listed irrespective of

their allophonic nature. The occurrence of fae] or [as:] as

allophonic of another vowel will normally be in the environment

of a preceding palatal consonant (/j/» ///, h / or /i/).

There is quite a number of gaps in the table and the

question arises whether such gaps are systematic or fortuitous.

In many cases it is not possible to give an unequivocal answer,

although some instances are relatively clear-cut. There follow

such generalizations as appear to be possible about permitted

1. For detailed discussion of these two phonemes (/&/ and /ee:/)
see 2.1.
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consonant and vowel combinations in different places in the

structure of words.

(a) Word-initial consonant-vowel combinations

CV - (Table I)

1. All unaspirated consonants except the retroflexes, the

semiconsonants and /f/ can precede any vowel without restriction.

The exceptions relate to the fact that (a) /r/ and /]/ do not

occur word-initially; (b) /t/ and /d/ are not followed by

close back vowels and /dj or /f/ is not followed by diphthongs;

(c) /c/ does not occur before short half-close vowels; (d) the

palatal and labio-velar semiconsonants do not occur before

front and back vowels respectively in word-initial position;

(e) /f/ can precede only front close vowels, open vowels and the

diphthong /ai/.

2. No aspirated plosive consonants precede half-close vowels.

This is due to the fact that these are borrowed from Sanskrit

and Sanskrit does not have short /e/ or /o/.

3. There are severe restrictions on the occurrence of /th/

which is found only before /u:/.

CCV - (Table II)

A detailed discussion of the CC- combinations can be seen

in Section 2.3.1.1. As far as CCV- combinations are concerned,

the half-close vowels and the diphthongs occur less frequently

than the others. The most frequently occurring vowels are the

open /a/ and /a:/.
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TABLE I - Word Initial CV-

i i: e e: (») (®0 Q a: 0 o: U u: ai QU

p + + + + + + + + + + + +

t + + + + + + + + + + + +

t + + + + + + + + + + +

c + + + + + + + + + + + +

k + + + + + + + + + + + + +

b + + + + + + + + + + + +

d + + + + + + + + + + + +

<1 + + + + + + + + +

+ + + + + + + + + + + +

g + + + + + + + + + + + +

m + + + + + + + + + + + + +

n + + + + + + + + + + + +

n
1 + + + + + + + + + + + +

I
r + + + + + + + + + + + +

d + + + + + +

w + + + + + + +

f + + + + + +

a + + + + + + + + + + + +

J + + + + + + + a. + + + +

P + + +

h + + + + + + + + + + + +

ph + + +

th +

th + + + + +

ch + + + + +

kh + + + + + +

bh + + + + + + + + + +

dh + + + + + + + + + +

+ + + + +

ih + + +

gh + + + + + + +

fS
t? + + + + + + + + +
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TABLE II - Word Initial CCV-

i i: e e: (ee) (ee:) a a: 0 o: u u: ai au

pl + + + + + + +

pr + + + + + + + + + +

tr + + + + + + + + +

tj +

tw +

tr + + +

kl + + + + + + + +

kr + + + + + + + +

"br + + + +

dr + + + + + +

dd + + +

dw + + + + + +

dr + +

3d + +

3w + +

gl + + +

gr + + + +

ml + +

mr + + + + ■

nr +

nd + + + +

wr + + + +

wd + + + + +

sp + + +

St + + + + + +

St + + +

sk + + +

sm + + + +

sn + + + + +

sr + +

sw + + + + + +

skh

sph + + + + + + +

sth + + + + + +

J1 + + + + +

Jr + + + + + + + +
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TABLE II - Word. Initial CCV- (continued)

i i: e e: (ee) (ee:) a a: o o: u u: ai c.u

J" D + + +

Jw + + + +

hr + + + + +

khj +

bhr + + + +

dhr +

dhj + +

dhw + +

+ +

As can be gathered from the table, no cluster can occur

with all the vowels. The number of vowels that can follow a

cluster is different depending on the cluster-type. Some

clusters can "be followed by up to a maximum number of (any of)

ten vowels where as some by only one vowel. There is no single

vowel which can occur after all the cluster types. Thus each

sequence of consonant cluster plus vowel patterns differently.

The only systematic observation that one could make is about /j/

which is mostly followed by a long vowel (e:, ee: or o:) and

non-close. The co-occurrence possibilities of the consonant

cluster plus the vowel do not yield any significant

generalizations of their patterning. Neither the first member

of the cluster nor the second common member of the cluster can

predict the vowel that can follow. Conversely, the following

vowel cannot predict the consonant cluster-type that should

precede.
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cccv-

In these consonant-vowel combinations only close vowels

(except /i/) occur and back close vowels (usually /u/) occur

more frequently than the front. In viev/ of the smallness of

the number of possible combinations, no table is given for this

set. The few combinations that occur are:

spr u

str i :, u

skr u:

smr u

(b) Word-medial consonant-vowel combinations

-CV- (Table III)

1. Diphthongs /ai/ and /on/ and the half-close vowel /o/, do

not occur after a single (short) consonant in word-medial

position.

2. Like the same consonants in word-initial position, the

medial aspirated consonants do not precede half-close short

vowels.

3. The plosives also have a tendency not to occur with half-

close short vowels.

-CCY- (Table IV)

The -CC- combinations and their restrictions can be seen

in section 2.3.1.1. The V can be any vowel except a diphthong,

with the one exception of /ai/ after /dw/. The vowel /o/ does

not occur after -CC-. The long vowels occur very rarely. The

most frequent vowels are the open vowels. The table listing

-CCV- combinations has a very large number of gaps, in that no
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TABLE III - Word Medial -CV-

i i: e e: («) (a*:) a a: o o: u u:

p + + + + + + + +

t + + + + + + +

t + + + + + + +

c + + + + + + + + +

k + + + + + + +

b + + + + + + + +

d + + + + + + + +

+ + + + + + +

4 + + + + + + +

g + + + + + + + +

m + + + + + + + + +

n + + + + + + + + +

n + + + + + +

1 + + + + + + + + +

I + + + + + + +

r + + + + + + + + +

j + + + + +

« + + + + + + + +

f + + +

a + + + + + + + + +

J + + + + + + + +

P + + + +

h + + + + + + +

ph
th

t*
ch

+ + + +

kh + + • + + +

bh + + + + + + + +

dh + + + + + + + +

gh

ft

+

+ +

+

+

+

+

+

+

+

+
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TABLE IV - Word Medial -CCV-

i i: e e: (ai) (se:) a a: o o: u u: ai ou

pp + + +

pt + + +
Pt +

pn +

Pi +
pr + + + + + +
Pd +
ps + +
tp + +

tt + + +

tk +

tm +

tn +

tr + + + +

td +

tw +

t s + +

tt + + + +

tn + +

tl + +

tr + +

t3 +

tw +
CC + + + +

c j + +

kp + +

kt + + +

kt +
kk + + + + + +

km + + +

kl +

kr + + + +

kj + +

kw +

TdTD + + + + + + +
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TABLE IV - Word Medial -CCV- continued

bd

br

dd

dm

dr

dd
dw

dbh

ddh

<^r

dd

gg

gn

gl
gr

gd

mp

mb

mm

ml

mr

md
ms

m/
mh

mbh

nt

nc

nk

nd

i

+

+

+

+

+

+

+

+

+

+

(ee) (ee:) a
+

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

a: o: u u: ai au

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +

+

+

+

+

+
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TABLE IV - Word medial -CCV- continued

i i: e e: (se) (ee:) a a: o o: u u: ai au

n^ + + + +

ng + + + + + +

nm + +

nn + + + + +

nr +

nj + + +

nw + + +

nch +

nkh +

ndh +

ngh + + +

nt + +
+ +

nn +

nd +
nw + +

nth + + +

ip + +

it +

lc + +

lk

lg +

lm +

11+ + + + + + + +

13 +

11 + +

rp + + +

rt + +

rc + +

rk + +

rb +

rd + +

r^ + + + +

rg + + +

rm + + + + +
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TABLE IV - Word Medial -CCV- continued

i: e e: (as) (as:) o a: o o: u u: ai au

rn

rn
rl

rr

rj
rw

rs

r J

rp
rh

rth

rkh

rbh

rdh

rgh

31
wr

w 1
WW

sp

St

sk

sm

sn

si

sr

s 1
sw

sph
sth

Jc

Jn

n

Jr

J"J
Jw

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+ +
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TABLE IV - Word Medial -CCV- continued

i i: e e: (se)
?p +

Pt +

+ +

pt& +

hn +

hi

hr

hd +

hw

W
khj +

hhr +

bhd + +

dhj +

dhw +

ghn + +

ghr +

(®0

+

+

a

+

+

+

+

+

+

+

+

+

+

+

+

+

a:

+

+

+

+

+

+

+

+

+

u u: ai au

+

+

+ +
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TABLE V - Word Medial -CCCV-

i i: e e: (ae) (as:) a a: o o: u u: ai au

tsj +

tkr +

ktr +

mpr +

rabr +

msk +

ntr + +

ndr + + +

ndj +

ngl +

nt* +

n<tr + +

rtr +

rdr +

+

rjw +

spr +

str +

skr +

smr • +

?t* +

£kr + +
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-CC- combination is followed "by all or even a majority of the

vowels. However, apart from the instances discussed in the

preceding paragraph, it is difficult to see in what way these

gaps might "be regarded as systematic.

-CCCV- (Table V)

The possibilities of -CCC- combinations and their

restrictions can be seen in section 2.3.1.2.

Only a few vowels can follow -CCC-, namely /i:, ee,as:, a,a:,

o:, u/, and those of most frequent occurrence are the short

vowels /a/ and /u/.

(c) Word-final consonant-vowel combinations

-CV (Table VI)

1. The following consonants do not occur in -CV combinations:

/ph, -£h, qh, ih/
2. The following vowels do not occur after any consonant:

/o, u:, qu/.

3. /ai/ occurs only after /w/ or /bh/.

4. After aspirated consonants only close front vowels and open

vowels occur.

-CCV (Table VII)

1. /o/ and /qu/ do not occur in these combinations.

2. Long vowels (other than /i:/ and /a:/) and the diphthong

/ai/ are relatively infrequent in their occurrence, /o:/ occurs
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TABLE VI - Word Pinal -CV

i i: e e: (ee) (&:) a a: o o: u

p + + + +

t + + + + + +

t + + + ■ + + +

c + + + +

k + + + + + +

"b + + + +

d + + + + + + +

+ + + + + +

+ + + + +

g + + + + + +

m + + + + + +

n + + + + + +

n + + + +

1 + + + + + + +

I + + + +

r + + + + + + +

j + + + +

w + + + +

f + +

s + + + +

; + + + +

e + + +

h + + +

ph
th +

th
ch +

kh + + +

"bh + +

dh + +

4h

gh +

U + +

u: ai au
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TABLE VII - Word Pinal -CCV

i i: e e: (ae) (ae:) a a: o o: u u: ai au

PP + + +

pm +

pph +

tt + + + +

tm +

tr + +

tt + + + + +

tk +

tl +
tr
cc + + +

ccii +

kt +

kk + + + +

kg +
khj +
"b"b + + + + +

"bl +

bbh +

dd + + + +

dr +

do +
ddh + +

dhj +

<tp +
at +
aa + + +

<u + +
+ + + +

3d +

+

gg + +

gn + +

mp + +

mk +
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TABLE VII - Word Pinal -CCV continued

i: e: (ee) (ae:) a a: o: u u: ai au

mb

mm

mj
mbh

nt

nc

nk

nd

n3
ng

nch
nn

nj
ns

nt
n<t
nth
it

lc

lk

ig
11

id
lw

It
u
11
rp

rt

n
re

rd

rd

rm

rl

rr

rj

+

+

+

+

+

+

+

+

+

+ +

+

+ +

+

+ +

+

+

+

t

+

+

+ +

+

+ +

+ +

+

+

+

+

+ +

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
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TABLE VII - Word Final -CCV continued

i: e: (as)

rs

r/
rch

dd
WW

sd
ss

at

sr

sth

st
?d

hw

dhr

dhw

+

+

+

+

(as:) a

+

o: u u: ai au

+

+

+

+

+

+

+

+

+

+
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after /jj/; /e:/ only after /bb/ and /nt/; /u:/ only after

/\X/ and /nd/; /ai/ only after a "bilabial aspirated plosive

if this is preceded by a bilabial plosive or a nasal as in

/pph,bbh, and mbh/.

3. The most frequently occurring vowels are the short close

and the short open /i/, /u/ and /a/.

-CCCV

There are very few disyllabic forms which have three

consonants occurring before a word-final vowel: r^d^,r^r,ndhr,

ndhj, etc. Only /i/ or /a/ can follow these sequences.

An examination of the above tables as a whole will support

further generalizations in addition to the ones made for the

individual tables. The short half-close vowel /e/ and the

diphthongs (ai and au) are relatively less frequent than other

vowels in syllables other than the first. /o/ and the two

diphthongs do not occur in word-medial position after a word-

medial consonant. This applies also to their occurrence after

word-medial consonant sequences, with the sole exception of

-dwai- in the loan word /adwaitam(u)/. In word-final

combination of consonant(s) and vowel, the three short vowels

/i/, /u/ and /a/ are common. The vowel occurring most

frequently in all combinations, particularly after

consonant sequences, is /a/.



2.4 Syllable and word structure

2.4.1. Definitions of the syllable

The syllable has generally been taken to be a unit that

has to be recognised in the intermediate position between word

and phoneme. Definitions of various kinds have been put

forward. Hockett (1955) calls it "the smallest unit in the

structure of an utterance". Daniel Jones (1918; 1972:55)

discusses this unit in the following terms: "Each sound which

constitutes a peak of prominence is said to be syllabic and

the word or phrase is said to contain as many syllables as

there are peaks of prominence." Such definitions should be

regarded as being phonetic rather than phonological. The same

is true of Abercrombie's account, based on Stetson's theory,

which equates the number of syllables in an utterance with the

number of chest-pulses (Abercrombie, 1967:37-38; Stetson, 1951:

171). Others have associated the syllable with "vocalic
0 /

sonarity (Jespersen, Bloomfield); articulatory opening of the

vocal tract (Saussure); physiological tenseness and laxness of
t/

the speech organs (Grammont), thoraic pressure (Peterson), ...
A

voice (Rosetti)" (Pulgram, 1970:17).

Attemps have been made to distinguish between phonetic and

phonological syllables, e.g. by Pike (1967), who talks of

"-emic" and "-etic" syllables. Thus, Gimson states that there

are two kinds of approaches to defining the syllable - the

phonetic and the linguistic approach (1970:51). Togeby (Pudge ed

1973:287) discusses three kinds of definitions of the syllable
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- (l) operational (2) analytic and. (5) synthetic, among which

the analytic definition is shown to he the most general one,

since it is common to languages which do not have an accent and

those which do. However, Ladefoged discusses some of the

theories that have heen advanced and he shows that they are

not entirely adequate. He summarises the position hy saying

that "there are two types of theories attempting to define

syllables. First, there are those in which the definitions

are in terms of properties of sounds, such as sonority

(acoustic energy) or prominence (some combination of sonority,

length, stress and pitch). Second, there are theories based on

definitions that are in terms of activities of the speaker,

such as producing chest-pulses or organising the components•of

utterances. But as yet none of these theories is entirely

satisfactory" (Ladefoged, 1975:221-2).

t

Obviously, the syllable has proved extremely difficult

to define as there are different (acoustic, articulatory,

physiological and functional) criteria chosen for its definition.

For the purposes of the present analysis, we may adopt O'Connor

and Trim's definition (1953; in Jones and Laver ed. 1973:259)
who define the syllable "as a minimal pattern of phoneme

combination with a vowel unit as nucleus, preceded and followed

by a consonant unit or permitted consonant combination". This

definition has to be modified and redefined to suit the Telugu

language structure as consisting of a vowel (short or long)

forming the nucleus, with or without preceding and/or following

consonant(s).



2.4.S. The elements of a syllable
u i .

A syllable as a unit has been usefully described as

consisting of three phases: (a) releasing (b) central, and (c)

arresting (Abercrombie, 1967:73). Others, Hockett (1955) for

example, talk of onset, peak and coda. The central phase

normally will be a vowel; the releasing and arresting phases

will normally consist of consonants. This does not mean that

every syllable must have these three components. There are

syllables in Telugu in which either the first (or releasing)

component, or the third (or arresting) component, or both of

these may be absent. But every syllable has the second of the

three components, i.e. the central one which is a vowel,

generally called the 'nucleus'. Thus, a syllable which has all

these three elements can be represented in terms of a structural

formula as CVC. The one which has no releasing consonant can

be symbolized as VC; the other one which has no arresting

consonant as CV; and the one which has neither the releasing

nor the arresting consonants as V. The syllables of the type

CV, and V are called 'open' syllables and the others, such as

CVC or VC, are called 'closed' syllables.

Thus, as mentioned in the previous section, all syllables

in Telugu have a vowel-nucleus, with or without preceding or

following consonant(s). The elements, of which the syllables

are composed, include the entire phoneme inventory of Telugu-

as given in Chapter 2, section 1 above. Here, in structural

formulae, the short and long vowels are symbolized by V and V:

respectively. The diphthongs are also sylbolized here as long

vowels.



In the following discussion, a single consonant is shown

"by C, consonant sequences or clusters "by CC or CCC etc. Each

C and V element represents phonemes occurring in different

positions in a word. The phonological structure of words

depends not only on the combination of phonemes "but also on

the number of both Vs and Cs which they contain. For the

purpose of convenience, we may classify the words as

containing one, two, three or more vowels; and then subdivide

each group into a number of syllable-types according to the

number and combination of consonants. The number of phonemes

varies from a minimum of one to a maximum of thirteen"1" in a

word.

2.4.3. Word structure

Uninflected monomorphemic words in Telugu can consist of

from one to six syllables. Formulae summarising the possible

structures are given below. In summarizing the multiplicity of

word structures that can occur, no attempt has been made to do

this with one single formula, since it became clear that any

one formula that would be capable of generating all structures

that actually occur would also generate a far larger number of

unacceptable structures. The same is true, though naturally to

a somewhat lesser extent, if one attempts to provide one formula

1. Sharma (1976:211) states that the longest word she found
in a Telugu dictionary (not identified) consists of a
sequence of 18 phonemes. Unfortunately she does not
indicate what the word is, but we must suppose that it
may not be a monomorphemic word.
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for all words of a given number of syllables. What is provided

here, therefore, is the minimum number of formulae or generalised

patterns that will allow the derivation of all acceptable forms

while not leading to the production of unwanted forms. The

formulae proposed generate a small number of structures that

are not exemplified. However, it will be seen that such

structures represent fortuituous rather than systematic gaps.

It will be seen that for some formulae relating to the

structures of longer polysyllabic words, it has been necessary

to state certain constraints on the co-occurrence of consonant

clusters or sequences within a single word.

As mentioned before, words of monosyllabic structure are

very few in Telugu. They are not representative of all

syllables since there are various restrictions on the C and V

elements of monosyllables which do not always apply to the

constituent syllables of polysyllables. Among the polysyllables,

the disyllabic and trisyllabic forms are the most common in

Telugu. Words of three syllables or more which end in /-mi/
also have an alternative pronunciation, by the same speaker,

without the final /-u/. In colloquial Telugu, the final

syllable /-mi/ is usually shortened by dropping the /-u/. In

such a case, the sequence is still treated as a syllable even

when it occurs without a vowel, because of the extra prominence

given by increasing the length of the /m/, the consonant in

this position thus becoming syllabic.

The possibilities of both mono- and polysyllabic words in

terms of C and V patterns in Telugu, are as follows:
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(a) Monosyllabic forms

(C)V: V /a:/ 'that'

/ra :/ 'come (imperative)'

/stri:/ 'woman'

GV

CCGY:
1

cccv

There are also some forms of the type CVCCV/CV:CV which can

be alternatively pronounced as monosyllabic words of CVC/CV:C

depending on the style chosen by the speaker. These latter

forms occur mostly in imperative forms where /cejji/ or /ce:ji/

'do '; /kojji/ or/ko:ji/ 'pluck, cut'; /rarji/ 'write';

/gijji/ or /gi:ji/ 'draw a line'; /mujji/ or /mu:ji/ 'shut'

etc., are pronounced as /cej/ or /ce:j/; /koj/ or /ko:j/;

/ra:j/; /gij/ or /gi:j/; /muj/ or /mv.:j/, respectively. Since

the forms which can occur as monosyllabic are exceptional, in

that they can occur only in the imperative and that too with an

alternative pronunciation where final /—j/ in some cases can be

a diphtongal offglide, they have not been represented in the

formula here.

(b) Disyllabic forms

(c)(c)vc(c)v VCV /adi/ 'that'

CVCV /padi/ 'ten'

CCVCV /krija/ 'verb'

VCCV /akka/ 'elder sister'

CVCCV /nakka/ 'fox'

CCVCCV /swanta/ 'one's own'

CCCVCV CCCVCV /smruti/ 'remembrance'

1. This formula is needed to account for the single unique
item (stri:/
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CVCCCV

V: CCCV

(C)(C)V:C(C)V

(C)(C)V:CV:

(C)VC(C)V:

CVCCCV /mcmtri/ 'minister'

V:CCCV /arndhra/ 'Andhra'

V:CV /a:\a/ 'play (game)'
CV:CV /pa : "fa/ 'song'

CCV:CV /pre:ma/ 'love'

V:CCV /o:rpu/ 'patience'

CV:CCV /ka:nti/ '"brightness, light'

CCVrCCV /pracpti/ 'attainment'

V:CV: /a:ja:/ 'nurse-maid'

CV:CV: /si:sa:/ 'hottle'

CCV:CV: /dwa:ra:/ 'through, "by means'

VCV: /ar[Q:/ '1/16 of a rupee'
CVCV

VCCV

CVCCV

/fjari:/ '"brocade work'

/apc|a:/ 'copper vessel'

/gur|c(i:/ '"button'

(c) Trisyllabic forms

(c)(c)vc(c)vc(c)vJ vcvcv /alupu/ 'tiredness'

cvcvcv /nalupu/ 'black'

ccvcvcv /spa"(;ika/ 'crystal'
vccvcv /alludu/ 'son-in-law'

cvccvcv /kattera/ 'scissors'

ccvccvcv /kluptam(u)/ 'brevity'

vcvccv no examples found

cvcvccv /wec^alpu/ 'width'

1. If there is a consonant sequence or a cluster in the word,
then there is a possibility of one more sequence, but not
two more sequences in the same word. That is, there is no
word with two consonant sequences occurring in all the
three syllables or positions.
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(C)VCCCVCV

(C)(C)V:C(C)VCV

CV:CVCCV

CV:CCCVCV

( C)(C)VCV:CV

(C)V(C)CCV:CV

(C)VC(C)VCV:

(C)VCVCCV:

(C)V:C(C)V:CV• mrl

CCVCVCCV

VCCVCCV

CVCCVCCV

vcccvcv

CYCCCVCV

V:CVCV

CV: CVCV

CCY:CVCV

V:CCVCV

CV:CCVCV

CCV:CCVCV

CV:CVCCV

CV:CCCVCV

VCV:CV

CVCVtCV

CCVCV:CV

VCCV:CV

CVCCV:CV

VCCCV:CV

CVCCCV:CV

VCVCV

cvcvcv

vccvcv

cvccvcv

VCVCCV:

CVCVCCV:

V:CV:CV

/pratifta/ 'prestige'

/antastu/ 'status'

/tikkett^/ 'ticket'

/antram(u)/ 'spiritual thread'

/gur]dram(u)/ 'round'

/otpika/ 'patience'

/di:pam(u)/ 'lamp'

/J"rirmati/ 'married woman'

/atptuc^u/ 'friend'

/su:rjuc|u/ 'sum'

/pra:ptam(u)/ 'luck'

/ta :ka■);■};u/ 'mortgage'

/ra:gtrQm(u)/ 'state'

/cmerka/ 'many'

/masi:du/ 'mosque'

/pradharni/ 'premier'

/illa:lu/ 'housewife'

/banga:ru/ 'gold'

/ingli:§u/ 'English'

/per^]a:m(u)/ 'wife'
/idigo:/ 'look here'

/kalara:/ 'cholera'

/ii\c[i ja:/ 'India'

/mettaga:/ 'softly'

/a-ganta:/ 'a place name'

/gumasta:/ 'clerk'

/q:wq:1u/ 'mustard seeds'

1. Trisyllabic words with two long vowels are small in number.
There can be long vowels in only two out of three syllables,
i.e. it is not possible to have long vowels in all of the
+ Vir»AA OTrl 1 o"Kl a a
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CV:CV:CV /ta:be:lu/ 'tortoise'

V:CCV:CV /Q:tlG:tQ/ 'play'
CV: CCV: CV /P°:tla:tQ/ 'quarrel'

(C)V:CVCV: V:CVCV: /u:rake:/ 'just for nothing'

CV: CVCV: /haijiga:/ 'happily'

(C)VCV:CY: VCV:CV: /ala:ga:/ 'is that so'

CVCV:CV: /tamarga:/ 'fun'

(d) Tetrasyllable forms

(C)(C)VC(C)VC(C)VCV VGYGVCV

CVCVCVCV

CCVCVCVCV

vccvcvcv

CVCCYCVCY

VCVCCYCV

cvcvccvcv

CCVCCYCYCY

CCVCVCCYCY

YCCVCCYCV

CYCCYCCYCY

CCVCCYCGVCV

GVCCCVCVCV CVCCCYCVCV

CV:CVCGCYCV CV:CVCCVCV

(c)(C)V:CVC(C)VCY V:CVCVCY

GV:CVCVGY

CCV:CVCVCY

CCV:CVCCYCV

V:CYCCYCV

CV:CYCCVCV

/iwatala/ 'This side'

/marar|Gm(u)/ 'death'

/praka^ana/ 'declaration'.,'

/ungarGm(u)/ 'ring'

/sGntakam(u)/ 'signature'

/GTGr[jGm(u)/ 'forest'

/kalekj;aru/ 'collector'

(no examples found)

(no examples found)

/adrugtQm(u)/ 'luck'

(no examples found)

/pratjak£am(u)/ 'appearance'

/samskratam(u)/ 'sanskrit'

/sa:jantram(u)/ 'evening'

/a:lajam(u)/ 'temple'

/go:puram(u)/ 'tower'

/sra :war\am(u)/ 'name of a month'
/pro:rambham(u)/ 'beginning'

/a:nandam(u)/ 'happiness'

/pe:rQr\tcim(u)/ 'a festival
celebrated by
wnm<«n '
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(C ) ( C ) VC ( C ) V: CVCV VCV:CVCV

CVCV: CVCV

CCVCV:CVCV

VCCV:CVCV

CVCCV:CVCV

CCVCCV: CVCV

(C)V:CV:C(C)VCV

VCV:CV:CGV

V:CV:CVCV

CV:CV:CYCV

V:CV: CCVCV

CV:CV:CCVCV

VCV:CVCCV

(e) Pentasyllable forms

(c)vc(c)vc(c)vcvcv VCVCVCVCV

CVCVCVCVCV

vcvccvcvcv

cvcvccvcvcv

vccvccvcvcv

cvccvccvcvcv

(C)VC(C)VC(C)V:CVCV VCVCVrCVCV

CVCVCV:CVCV

VCCVCVtCVCV

/uka :ram(u)/ '.allograph of 'u' '

/wicja:kulu/ 'divorce'

/prata:pam(u)/ 'exhibiting strengt]

/adwa:nam(u)/ 'worse

/santo:§am(u)/ 'happine ss'

/Jrunga:ram(u)/ 'beautiful,
decoration'

/a:ka:Jam(u)/ 'sky'

/pa: J"a :r)am("a)/ 'prison'

/a:ro:gjam(u)/ 'health'

/we:da:ntam(u)/ 'philosophy'

/ama:wa:Jja/ 'a new-moon day'

/awasnram(u)/ 'necessity'

/kanikaram(u)/ 'kindness,
sympathy'

/cidambaram(u)/ 'name of a town'

/cmtahpuram(u)/ 'palace'

/samwatsaram(u)/ 'year'

/amiku:lam(u)/ 'favour'

/ga^ijci :ram( u)/ 'clock'
/agraha:ram(u)/ 'name of a village

1. These forms commonly end with -m(u) as their final syllable.

2. There can only be a maximum of one consonant sequence in
medial position. If there is such a medial consonant-sequence,
no C will occur in initial position.
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VGCV:GV:CVCV

CCV:CVCVCVCV

VCVCCV:CVCV

VCCV: CY: CVCV

CCV: CVCVCVCV

/ U.JJU. 11 • Ouiii \ Li. J f

/angi:ka:ram(u)/ 'acceptance'

/\cga :kara3qam(u)/ 'grammar'

(f) Hexasyllabic forms'^
CV: CV: CVCVCVCV CV: CV: CVCVCVCV

CVCVCV: CCVCVCV CVCVCV: CCVCVCV

/wq : ta :warar\am( u)/ 'weather'

/kanaka:mbaram(u)/ 'name of a
flower'

It is seen that for some formulae relating to the structure

of longer polysyllabic words, it was necessary to state certain

constraints; for instance, on the occurrence of consonant

clusters or sequences within a word. In addition to this, there

are also certain restrictions on the way the C and V elements

are arranged in in order to form a word. This distribution is

stated above, in section 2.3. The present section, while

indicating the number of syllables in the various word

structures listed, says nothing about the placing of syllable

division within these structures. This question is examined in

the next section.

1. These forms commonly end with -m(u) as their final syllable.



2.4.4 SYLLABLE-DIVISION IN TELUGU

Most writers take the view that the number of syllables

in a stretch of speech is rarely in doubt. Thus, Abercrombie

(1967:37) writes: "the man-in-the-street can with fair success

divide speech up into syllables". The major problem has always

been that of deciding where syllable boundaries are located.

Daniel Jones (1918: 1972), for example, notes that "In practice

it is often impossible to define the units of a syllable

beca use there is no means of fixing any exact points of

minimum prominence. In many cases the bottoms of the 'troughs'

(of prominence) must be considered as flat, that is to say

there is no one point which can be regarded as the point of

syllable separation" (p.55-6). A few more problems of a

different sort have been cited by Togeby (ed. Pudge, 1975r 289).

However, Malmberg appears to be one of the few scholars who

have sought a phonetic basis for the determining of syllable

division. He concluded that formant transitions on spectrograms

provided "a physical basis for syllable division" (1955:87).
The precise division of an utterance into syllables on a

phonetic basis nevertheless remains a problem, for formant

transitions (like articulatory movements) are continuous.

There is thus inevitably some arbitrariness in selecting a

particular point as that of syllable division.

One approach avoids this problem of the location of

This section, with slight modifications, has appeared in
Work in Progress, Department of Linguistics, University of
Edinburgh, No.12 (1979), pp.135-140.



syllable divisions "by taking the view that within words there

is no actual "point of syllable division" (Hockett, 1955:52).

Elsewhere he states that "the actual location of the

boundaries between successive syllables - except across an

intervening /+/, where the syllables are in successive

microsegments - is phonemically irrelevant" (Hockett, 1958:86).
For Hockett, consonants preceding vowels at the beginning of

macro- or microsegments (roughly equivalent to clauses or

phrases on the one hand, and words on the other) form syllable

onsets. Consonants following vowels at the end of macro- or

microsegments form syllable codas. Consonants or consonant

sequences in the middle of what we are calling words form

"interludes" which belong to both the preceding and the following

syllables.

This approach has not found much of a following, though

there is the suggestion of something partially similar in

Anderson (1975:10), where the assigning of certain consonants

(though not all) in a word-medial sequence to both preceding

and following syllables is allowed unless "some general

principle supervenes, or the expression of further phonological

regularities requires otherwise".

In relation to Telugu, one proposal for syllable division

is that made by Krishnamurti (1955:239): "Any consonant or

consonants which are not preceded by another vowel belong to

the following vowel and form a single syllable with it". The

problem is not with a consonant or consonant sequence occurring



in word-initial position, but with word medial consonants. As

far as single intervocalic consonants are concerned, all

scholars, following the Greek grammarians, take it that such

consonants belong to the following vowel (cf. also Krishnamurti

1955: 239). The situation is by no means as simple with regard

to consonant sequences. 'What has to be decided here is which

consonant(s) should be assigned in terms of syllable structure

to the preceding vowel and which to the following vowel.

Several attempts have been made to propose certain

principles of syllable division (Bell and Hooper, 1978:4)

applicable to languages in general (see, for example, Hoard,

1971; Hooper, 1972; Yennemann, 1972 and Anderson, 1975).

Venneraann's (1972) "law of initials", requires that in a

particular language syllable-initial clusters should conform

as far as possible to the constraints on formative-initial

clusters. Thus, the whole cluster belongs with the following

vowel if it is a cluster which can occur word-initially. This

can be exemplified from Telugu with /ma:tra/ 'tablet', where

both the /t/ and the /r/ would be said to belong to the second

syllable of the words on the grounds that /tr/ occurs as a word

initial cluster (e.g. /tra:su/ 'scale').

Krishnamurti's view, with specific reference to Telugu,

is quite different from this. He states (1955:239) that

"consonant groups are so divided that the last member of the

group belongs to the following syllabic (sic) and the remaining

to the preceding, for example, forms like ku:rcu, and kruccu



contain two syllables each and are to be divided as kur.cu

and kruc.cu, respectively." It follows from this that longer

sequences, of say three or four consonants, would be divided

as -CC.C or -CCC.G-.

If it were the case that no Telugu word began with a

consonant cluster, then Krishnamurti's approach would not be

in obvious contradiction to Vennemann's principle. However,

there are word-initial clusters in Telugu as shown in 2.3.1.

One must also take note of the fact that Krishnamurti's

approach, which allows a maximum of one consonant in syllable-

initial position, nevertheless involves having non-word-initial

syllables beginning with consonants which never occur in word-

initial position. No Telugu word, for instance, begins with

/r/ or /]/, but Krishnamurti's analysis must allow for syllables

beginning with these consonants: e.g. /ra:t•pam(u)/ 'wheel',

/kat.r[Qm(u)/ 'dowry', 'idli', etc.

Hjelmslev (1935: 52, see Togeby, 1973: 289), adopts an

approach which goes further than Vennemann in making similar

requirements for syllable-final consonants and for syllable-

initial consonants. That is to say he holds that syllable-final

clusters must not be made up of sequences which do not occur as

word-final clusters. This corresponds to Pulgram's view (1970:

46) that "any syllable boundary in part of the utterance must

obey the constraints that prevail in the language under

scrutiny at the word boundary".



A number of languages provide data showing that Pulgram's

view does not reflect a linguistic universal. One example is

Finnish (from Fischer-J^rgensen, 1955), "which permits a

number of two-consonant sequences medially which cannot be

decomposed into a segment that can occur formative-finally

followed by formative-initial segment" (Anderson, 1975:10).

This is equally true of Telugu, in that the application of the

constraints referred to by Pulgram would frequently leave

segments in word-medial consonant sequences unaccounted for,

in that they could not be assigned to either of two successive

syllables. This can be illustrated by examples of a variety of

different types, selected from the full set of word-medial

sequences, shown in 2.3.1.

One very obvious example of the inapplicability of Pulgram'

proposals relates to the four-consonant clusters: since only

one consonant (and no consonant-cluster) can ever occur word-

finally (i.e. /m/)and since word-initial clusters (with the sole

example of the one in /stri:/) never comprise more than two

consonant segments, it follows that one consonant in a four-

consonant sequence cannot be assigned to either the first or

the second syllable involved (e.g. /samskruti/ 'culture',

/svatantrjam(u)/ 'independence'). The non-applicability of word

initial constraints on the occurrence of consonants to syllable-

initial has already been mentioned. Similar examples can be

found in the case of syllable-finals. Thus if, in /ra:^ram(u)/
'state', /\r/ is assigned (as it reasonably can be) to the

second syllable, we are left in the case of the first syllable



with a final consonant which does not occur in word-final

position. The two-consonant sequences include several which

not only never occur as word-initial or word-final clusters

(there are, in any case, none of the latter), "but which also

have as their first segment a consonant which cannot occur

word-initially. This is "because the only possible word-final

consonant is /m/ (where this occurs, the word in question has

an alternative pronunciation with final /-u/) and "because /]/
and /t]/ cannot occur word-initially. Examples, as will "be

immediately clear from a glance at the list of word-medial

sequences given above, are numerous. Thus, in /utpatti/

'production', though the second segment of the sequence /tp/

can occur in word-initial position, the first segment, /t/

cannot occur wora-finally. Moreover, the whole sequence is not

a possible word-initial cluster. In /u^r\am(u)/ 'heat', /^/
cannot end a word, and neither /$r\/ nor /r\/ can begin a word.

Even with single intervocalic consonants there is a problem,

in that segments can-occur in this position which never occur

in either initial or final position in a word, for example the

medial consonants /n/ and /~\J in /mar|i/ 'diamond' and /ka^a/
'art'.

Since Indian scripts are often classified as "syllabaries",

it might be of interest to compare what is said above with

respect to syllable division with what is implied by the Telugu

script. Vowels in word-initial position in Telugu are written

with sp ecial vowel letters. Vowels in all other positions are

written as a bound form attached to a consonant letter. The
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"begin with a vowel is clearly in keeping with this. (Thus,
1 = ke, § s ki). Sequences of consonants are written together

as one conjunct character, to which the following vowel symbol

is attached. Thus s+t+r+a ( 5" + & + 5" + &) is written as ^ .

The single exception to this is the symbol for a post-vocalic

nasal consonant which is follov/ed by a plosive or a fricative.

Such nasals are written separately with the symbol, O (e.g.

rfo 3o=/gampa/ 'basket' , <5$»o ^ = /hamsa/ 'swan') and are grouped

with the preceding syllable. Apart from this latter feature

most proposals for syllable division are, in the case of

consonant sequences, at variance with the conventions of the

Telugu script. It is clear, however, that a statement of

syllable boundaries based on those conventions would be

unsatisfactory from the point of view of phonology.

Etymology is sometimes felt to be a possible basis for

the establishment of syllable divisions (see Abercrombie, 1967:

78). Apart from the problems relating to words whose etymology

is uncertain, however, it is not a very satisfactory basis,

since it produces phonologically inconsistant statements. The

reasons for this are made clear by Krishnamurti, who points

out (1961:68) that in disyllabic bases of the (C)VCCV type, the

consonant group following the radical vowel is frequently

either a nasal plus an occlusive, or a geminate stop. He notes

thatanong the nasal stop groups, historically, the nasal is

sometimes part of the root and sometimes part of the suffix

(though the final stop is always part of the suffix).
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Taking due account of the various considerations outlined

above, it is possible to make satisfactory unambiguous

proposals for Telugu on how to handle medial consonants and

consonant sequences in terms of syllable division (somewhat
similar proposals are made for Spanish by Macpherson, 1977:35):

(1) Single consonants can occur word-initially with only few

restrictions. Only /m/ can occur word-finally. Therefore

single intervocalic consonants can be more reasonably

assigned to the following syllable.

(2) Word-initial three-consonant clusters are rare. Therefore,

three-consonant sequences will be divided between two

syllables. As there are no word-final consonant clusters,

the division will be -C.CC-.

(3) Pour-consonant sequences, (which are relatively rare and

none occur word-initially) will be divided -C.CCC- for the

same reasons as put forward to justify (2).

(4) This leaves two-consonant sequences, which are rather more

problematic. Some of them occur as word-initial clusters

(eg. /tr/, /pi/, etc.). Others do not occur word-initially

and most of these could not conceivably so occur even in

loan words (eg. /pt/> t^/j etc.). For these reasons the

following principles of division will be adopted:

(a) The consonant sequences that can occur word-initially

are not separated. Both consonants are grouped with

the following vowel.

(b) In all other consonant sequences, the consonants are

separated, with the first closing the preceding syllable
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and the second beginning the following syllable. This

procedure will apply not only to sequences made up of

two non-identical consonants but also to sequences

consisting of two identical consonants (which are

pronounced as long consonants): that is to say that the

first half of a phonetically long consonant will be

assigned to the preceding syllable and the second half

to the following syllable.

2.4.5 SYLLABLE STRUCTURE

On the basis of the above criteria, the possible syllable

structures in Telugu are as shown below. It will be seen that

it is not possible to propose one generalised structural

formula for all syllables whatever their position in a word.

Instead, separate formulae are required for initial, medial and

final syllables.

(a) Word-initial syllable structure

(C)(C)(C)V(:)(G) V

cv

cvc

vc

CCY

cccv

ccvc

V:

CV:

CV :C

V:C

/adi/ 'that'

/padi/ 'ten'

/pandi/ 'pig'

/amma/ 'mother'

/krupa/ 'kindness'

/smrutl/ 'remembrance'

/kluptam(u)/ 'brief, summary'

/a : to/ 'game, play'

/pa:fa/ 'song'

/wa:rta/ 'message'

/o:rpu/ 'patience'
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CCV:C /pro:ntam(u)/ 'region

CCCV: /stri:/ 'woman'

("b) Word-medial syllable structure

(C)CV(:)(C) CV /pclakg/ 'slate'

CVC /utpotti/ 'production'

CCV / Jo: strom(u)/ 'science'

CCVC /adrustam(u)/ 'fortune, luck'

CV: /bongo,:ru/ 'gold'

CV:C /o :ro:g.jgni(u)/ 'health'

CCV: /uponjo:sgm(u)/ 'lecture'

CCV:C /sapkro:nti/ 'harvest festival

[This formula does not take account of medial consonant sequences

consisting of more than three consonants, since only one example

is found in the language, namely /-mskr-/, as in /somskruti/

'culture'. On the "basis of the criteria stated above, this is

syllabically divided as /sam.skruti/].

(c) Word-final syllable structure

[This formula does not take account of word-final /m/, since

this, apart from being the only possible frequent word-final

consonant segment in Telugu, always alternates with /-ran/.]

A full statement, in terms of phoneme sequences, of all

the syllables that can occur would show that there are

(C)CV(:) CV /podi/ 'ten/

CCV /tandri/ 'father'

CV: /si:so:/ 'bottle'

CCV: /o:ndhro/ 'Andhra (state)



restrictions on the constraints on the consonants, consonant

sequences and. combinations of consonants that are possible as

realisations of the structures outlined above.

The formula for word-medial syllable structure is

applicable as it stands only to medial syllables forming the

second syllable in trisyllabic or tetrasyllabic words.

Restrictions on the structure of third syllable consist of the

non-occurrence of the structures CCVC and CCV:C. The fourth

and fifth syllable of polysyllabic words can only have the

structure CV. Hence a full and detailed account of syllable

patterns in Telugu has to take account both the number of

syllables in the word and the position of a given syllable in

the sequence of syllables that make up the word.

2.4.6 WORD AND SYLLABLE STRUCTURE

The above classification of words in terms of the sequences

of syllables of which they are composed brings out certain

differences between the two - the 'syllable' and the 'word1 -

in that the possibilities for syllable-initial and syllable-

final clusters are not the same as those for word-initial and

word-final clusters.

In a polysyllabic word, the structure of the syllable is

also not always identical in all the three positions, as can be

seen in the above discussion (cf. 2.4.5). An initial syllable

can begin either with a vowel or with a consonant, whereas the

medial and final syllables do not begin with a vowel, i.e. they



always begin with a consonant. This is due to the fact that

the intervocalic consonant, if it is single, always belongs

to the following vowel.

If there is an intervocalic two-consonant sequence, which

does not occur word initially, it is divided into two (single

consonants), one belonging to the preceding vowel constituting

the syllable final consonant, and the other belonging to the

following vowel constituting the syllable initial consonant.

In polysyllabic words, any consonant can appear without

any restrictions in syllable initial position or in syllable

final position depending on the size and nature of the word.

This is not possible in a word, for example, a syllable can begin

with a retroflex consonant \ and r\, whereas a word cannot. Word-

final consonants do not occur except where there is apocope of

the vowels. Thus we have a large variety of syllable final

consonants and syllable initial consonants, which do not occur

in word final or in word initial position. Any vowel or

consonant or a sequence of consonants that can occur in word

initial and/or word final position is by definition syllable

initial and/or syllable final, but not vice versa.
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CHAPTER 5

Instrumental phonetic techniques employed

3.1. Introduction

To study the physiological and acoustic characteristics
of the speech sounds of Telugu and to provide rigorous

objective specification of the various parameters in the
articulation of these sounds, the following instrumental

techniques: palatography, X-ray photography, kymography,

spectrography, labiography and intensity metre have been
used in the present research. With the aid of these

techniques an attempt has been made to improve on the
earlier descriptions of Telugu speech. It is also

envisaged that the specific aspects of Telugu phonetics
studied in this thesis may prove to be of general interest
to the phonetician and make some contributions to the

development of phonetics as well. As it is rightly pointed
out by Abercrombie (l964b:18), one might say, that "the
study of speech in one set of circumstances and for one set
of purposes is always illuminating for the study of it in
all others."

Therefore, an attempt has been made to make use of the
available facilities in the phonetics laboratory,

Linguistic Department, Edinburgh, with a view to being able
to provide precise information of various aspects of the

speech sounds that occur in Telugu.

The following sections discuss, in detail, some of
the instrumental techniques that are used in the present

research, the method of analysis and interpretation with
respect to articulatory and acoustic aspects of speech

production.

3.2. Palatography

In order to examine the place of articulation of the
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Telugu consonants and the effect of preceding and

following vowels upon their articulation, palatograms of
the utterances were made of their articulation.

3.2.1. Method and data

The method used in making the palatograms was the
Direct method of palatography,"'' since this, in its

improved form, has a number of advantages over the Indirect
method as follows: firstly, with direct palatography, it is
possible to investigate tongue contacts made in the back of
the mouth (for instance, the velar consonants and some of
the back vowels) and against the surface of the teeth -

enabling one to study a wide range of articulations,

secondly, it avoids interference with normal articulation
of an utterance, whereas with an artificial palate in the
mouth there is a possibility of articulations being slightly
distorted (see Abercrombie, 1965:129). Thirdly, it enables
one to study the articulations of a large number of speakers
without too much preparation (Ladefoged, 1957:764).
Fourthly, it is simple and quicker in making palatograms
of a large number of items by an individual speaker to

compare each sound in its different environments. One
could make, as it was rightly pointed out by Abercrombie,
more than forty (at least sixty in my experience) in an

hour with this method of palatography when compared to the
other method i.e. the indirect method which involves

1. There are two kinds of palatography: (l) static and (2)
dynamic or electropalatography (cf. Hardcastle, 1972)
or continuous palatography (cf. Catford, 1977). Within
static palatography there are two different methods of
palatography (a) direct and (b) indirect - both
developed by dental surgeons, Coles (1872) and Kingsley
(1879) respectively. For a detailed discussion of the
history (or the difference between the two methods) of
palatography, see Moses Jr. (l940); Witting (1953:54-68)
and Abercrombie (1957:21-25) also Strenger (in Malmberg
ed., 1968:343-54).
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painting the artificial palate and then inserting it

carefully into the mouth, when the articulation is

registered then withdrawing it from the mouth and then

getting it photographed. . (See, for example, Strenger,
1968 and Cagliari, 1976 on the process involved in making
the artificial palate and using it in order to make

palatograms of utterances). (For more details regarding
direct palatography and its use, see Anthony (1954:3),
Abercromhie (1957:21-25), Ladefoged (1957:764-765) and
Uldall (1958:103) ).

The palatograms in the present study were all 'word-
palatograms' (see Firth, 1957:148-155, Ladefoged, 1957:
768). They were made to show the effect of pronunciation
of whole words rather than of isolated speech sounds.

Consequently, these palatograms provide composite

representation of contact area of sounds. Since the
contacts of sounds thus are superimposed in a palatogram,
one cannot "be sure about the wipe-off, especially, along
the sides of the palate having "been effected during the
articulation of a particular sound by just looking at a

relevant palatogram unless a thorough comparison of this
has been made with the others in different contexts.

Hence, care was taken in selecting the words such that
there would be no overlap or interference of other sounds
in it which can cause distortion of the wipe-off of the
sounds under investigation. Thus for the study of plosive
consonants, for instance, a word with only one of the
plosive consonants in it capable of wiping-off the black

powder in the centre contact area was chosen, so that there
would be no interference of other sounds in that area.

Similarly, for the study of vowel sounds, vowels occurring
with a bilabial consonant were chosen so that the wipe-off
caused on the roof of the mouth represents the tongue
contact area for the respective vowel sound only.
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The data consist of "both vowels and consonants. Vowels

were studied in open syllables, preceded by a bilabial
consonant [p]. The consonants studied occur in both

initial and medial positions in disyllabic meaningful
words. The list of words used in making the palatograms
was arranged in terms of the type of sounds and the
different environments in which the sounds studied occur.

The tongue-palate contact of each sound is described in

detail, based on the palatographic analysis. (See
Chapters 4 and 5). When the influence of the vowel upon

the place of articulation of a particular consonant was

studied, words were chosen with a front and a back vowel

immediately following/preceding the consonant articulation.
In this respect, the 'wora-palatograms' were found to be
useful as these give a precise picture of sounds in various
environments in which they occur in words in actual

utterances, so that specific phonetic features of a

particular language can be studied well.

For example, by making the palatograms of two words
in one of which a given consonant is followed by a front
vowel and in the other by a back vowel, it was noticed
that in Telugu there is a variation in the place of
articulation of a plosive consonant depending on the type
of vowel which, precedes or follows it; also the
articulatory contact for this consonant, front or back,
depends on the type of consonant when followed by the same

front vowel. In other words, the articulation of a

consonant, front or back in the mouth, depends not only on

the type of vowel which follows a consonant, but also on

the type of consonant. This proves the fact mentioned by
Laver (1970:70-71), that "variations in articulation arise
from the fact, in connected speech, neighbouring articulation
very often exercise an articulatory influence on each other
... The characteristics of an articulation representing a

particular phonological element thus, often vary according
to the context in which the element occurs ...". In this
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respect the palatograms proved particularly valuable and

interesting in studying the variations in the place of
articulation of a sound in different contexts with respect
to a particular language.

3.2.2. Equipment: Procedure adopted

The equipment used for making the palatograms

comprises (l) a palatograph (see Figure l)\ which consists
of (a) palate mirror (mouth mirror) which reflects the

image of the palate, (t>) viewing mirror which allows the

subject to view the reflected image of the palate, (c)
and (d) light reflectors - the adjustable light reflectors
focus on the front part of the roof of the mouth, and the
fixed light reflector illuminates the mouth. There are

also the 500 watt bulb used for lighting, and the camera

mounting; (2) atomist, a powder insufflator (see Figure 2),
for spraying powdered charcoal (flavoured with powdered
chocolate) onto the roof of the mouth; (3) medicinal
charcoal (standard is carbon B.P.C. 1934); (4) Cadbury1s
chocolate powder; and (5) camera, an Asahi Pentax S1A,

single lens reflex camera with standard 55mm lens with 8mm
extension tube, fitted with Pantax right angled viewer.
The kind of film used was Ilford PAN F., 35mm, speed ASA 50.
The exposure time was 1/60th of a second. The lens aperture

(close up) was 5.6f.

The procedure adopted for making the palatograms was

as follows: first an appropriate mouth mirror was chosen

(one that fits well in the mouth and gives a picture of the
entire roof of the mouth). The informant was made to sit

1. A schematic diagram of the palatograph was drawn with
the help of Mr.J.R.Dodds, a technician of the Phonetics
Laboratory, Department of Linguistics, Edinburgh, in
order to facilitate a good view of the apparatus with
correct angles, as the ones given by Anthony (1953:2)
and Ladefoged (1957:765) do not represent a full
picture of the apparatus or the correct angles.
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Figure 1. Schematic diagram of the palatograph.

Figure 2. Schematic diagram of the powder insufflator
used in direct palatography.
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in front of the apparatus with the camera facing him, by
adjusting the light reflectors to reflect the light on to
the palate and the teeth ridge "by checking it through the
viewing mirror. The camera focus was set. The mouth mirror
was rinsed with warm water to prevent condensation. Then

by opening the mouth as wide as possible and bringing it
forward over the mouth mirror, the exact view was rechecked
in the viewing mirror. When this was satisfactory, just
before the spray of black powder, the mouth was rinsed
with cold water in order to get the powder to stick to
the teeth."1" The upper surface of the mouth, extending from

2the upper teeth to the soft palate, was sprayed evenly
with the black powder which is a mixture of 5 parts
charcoal powder and 1 part Cadbury's chocolate powder.
After making sure that every part of the roof of the mouth

including the lingual surface of the teeth was coated with
the black powder, the word under investigation was

pronounced thrice. Each word was uttered about three times
to get the black powder removed clearly from the palate at
the place of articulation so that the palatogram obtained
is clearer (cf. Keller, 1971). Wherever the tongue had
touched the areas of the palate which have been sprayed,

1. While analysing the palatograms, tongue contact on the
surface of the teeth is usually overlooked by. for
example, Keller (1971), who simply says that charcoal
does not stick to the teeth'. I find that rinsing the
mouth with cold water and spraying the charcoal
immediately as quickly as possible on to the roof helps
charcoal stick to the teeth. This facilitates the study
of tongue contact made on the surface of the teeth as
well. The importance of this is emphasized by Strenger
(1968:351-352), where he states that "the tongue
touches not only the hard palate but also the teeth
and surrounding tissues. That this has not been taken
into consideration is hard to understand, since the
teeth limit the movements and spreading of the tongue
both forwards and to the sides."

2. This was done by Mr.N.Bews, who is extremely good at
spraying the charcoal most evenly and as fast as possible
and keen in obtaining good pictures. He assisted me by
not only spraying the charcoal but also in setting up
the equipment, photographing the pictures and developing
them.



156

the black powder is wiped-off (removed). The mouth was

then opened as wide as possible and brought over the mouth
mirror. To avoid mist on the mirror, care was taken not
to breathe over it. The wipe-off (i.e. the area of

contact) on the roof of the mouth was checked with the

help of a viewing mirror, which gives the reflection of
the picture from the mouth mirror. When this was

satisfactory, the picture of the roof of the mouth was

photographed. Before spraying the black powder on to the
surface of the roof of the mouth for the next palatogram
the mouth was thoroughly washed.

The palatograms, which are positive photographic
prints, have white and black areas. The white area shows
the articulatory contact made by the tongue during the
pronunciation of a word, since the contact wipes off the
black powder on the roof of the mouth. The black area shows
the lack of articulatory contact, i.e. the part of the roof
of the mouth with which the tongue made no contact during
the articulation of the word under investigation.

It is important that the photographs that form the

palatograms should be printed the same size if the
comparison of the place of articulation for different
utterances is to be straightforward. Even then, there may

be a slight problem, in that when the lateral measurement
is made the same size the front-to-back measurement may

vary slightly. This discrepancy has sometimes been
attributed to the fact that different photographs may be
taken from different angles. Ladefoged (1957:765) says

that "one reported difficulty (Witting, 1953:54-68) with
direct palatography is that there may be variation in the
angle from which the photograph is taken. However, this
apparent disadvantage of the system can be overcome by
maintaining the camera and the mirror in a fixed relation
and ensuring that his palate is in the same position. It
has also been said of direct palatography that 'because of
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the angle of the mirrors, prints of the palate show it

slightly elongated' (Anthony, J.A., 1954:2-5). But it has
now "been found that it is perfectly possible to arrange the
mirrors so that the camera viewpoint is effectively at
right angles to the plane of the teeth, thus preserving
the ratio "between the width and the length of the palate."
My view is that the problem does not have to do with the
mirrors or the camera (which are in a fixed position) but
with the angle of the head over the mirror - an angle which
one cannot be sure of achieving with absolute precision
for each photograph. This problem has a bearing on the use

of the grid for comparing palatograms (see below, section

5.2.5.)

Several hundred palatograms of Telugu words were made
each referring to one speaker and one particular utterance.
Two other informants, BRR and PB, have been made use of in
this particular experiment to verify the results. Each
word was tested at least three times by me (KNR) over a

period of nearly a year. Then the results were compared
with the results of the other two informants before a

typical example was presented. So the results which are

discussed in this thesis were not just based on a particular
utterance at one time by one speaker. However, most of the

palatograms, reproduced in this thesis represent KHR's
speech.

3.2.3. Analysis and interpretation of the palatograms:

Two methods of interpretation, (l) Firth - zoning
scheme (see Firth, 1948:148-155) and (2) Ladefoged - contour

system (see Ladefoged, 1957:766-768), were considered here
in the following manner.

3.2.3.1. Firth - zoning scheme:

According to this method, each palatogram was divided



158

into zones "by drawing lines linking the reference points
chosen on the "basis of the dentition plan (teeth).^
However, some modifications, "based on Firth's system, were

made here, in making divisions and labelling them

accordingly, since his zonal division of the palate
(palatogram) consists of only seven zones^, very broad
and not adequate for providing a detailed, systematic and
accurate description.

Hence, each zone was subdivided into two, as contrasts
can occur in different places but within the same zone in
the Firth-system. For example, an affricate may show
contact in the front part of the alveolar zone and retro-
flex in the back part of the same zone. So it was found
useful to have the alveolar zone divided into two and

referred to it as 'f' (front part of the zone, alveolar
front) and 'b' (back part of the zone, alveolar back).
This was found useful in describing further the dental,

denti-alveolar, alveolar and post- alveolar articulation
of sounds which show contact area somewhere within the

alveolar zone based on the teeth. The other zones such as

'palatal', 'velar', etc., were also divided into two parts,
'f' and 'b', for the sake of consistency. (See Figure 5).

Similarly, on the vertical axis, a few more vertical
lines (see p.159) were drawn to make it easier to describe
the width of lateral bands of wipe-off, which are found to
be useful, for instance, in describing the closeness/

1. Since teeth were normal there was no problem in using
them as reference points. See the difficulties involved
in using them as reference points by Ladefoged (1957:
772). When there is such a difficulty, one can use
the method used by Witting (1953).

2. The 8th zone (velar) was not indicated by Firth.
Perhaps this was due to the method of palatography he
used, which was indirect, where the artificial palate
was made to fit, probably, up to the molar teeth only,
not beyond that.
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openness of vowel sounds.

The division of a palatogram into zones "by means of
horizontal and vertical lines is made as described below:

As can be seen from Figure 3, the horizontal lines
were drawn by using the teeth as reference points in the

following manner. First, a line at the front edge of the
first incisors was drawn and it was named as 'first incisor

line'. Then the interstices between the first incisor and

the second incisor on either side were located and a line,
i.e. the second incisor line, was drawn joining the two
interstices. Next, the canine line was drawn joining the
interstices between the second incisor and the canine on

each side. Similar lines, first bicuspid, second bicuspid,
first molar, second molar and the line beyond the second
molars were drawn, joining the opposite points at the
interstices of the canine and the first bicuspid, the first

bicuspid and the second bicuspid, the second bicuspid and
the first molar, the first molar and the second molar and
just immediately after the second molar respectively.

These eight horizontal lines, mentioned above, define

eight different zones, seven in relation to the teeth (as
first incisor zone, second incisor zone, canine zone and
so on), and one, that is the eighth one in relation to the
space1 beyond the molars as reference points. These eight

2
zones determine eight articulatory zones , as follows.

1. The eighth zone (i.e. the velar) can also be related to
the teeth instead of space, if one has a 3rd molar as
in Witting (1953:65). Since there is no 3rd molar for
this particular subject, the space beyond the 2nd molars
has been treated as representing the 8th zone.

2. The horizontal divisions are termed"zones of articulation
rather than points of articulation." (See Haden, 1938:
15).
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1. Dental zone.

2. Dentialveolar zone.

3. Alveolar zone.

4. Post-aJ.veolar zone.

5. Pre-palatal zone.

6. Palatal zone.

7. Post-palatal zone.

8. Velar zone.

The region between the first
incisor line and the second

incisor line.

The region between the second
incisor line and the canine line.

The region between the canine
line and the first bicuspid line.
The region between the first

bicuspid line and the second

bicuspid line.
The region between the second

bicuspid line and the first molar
line.

The region between the first molar
line and the second molar line.

The region between the second
molar line and the line beyond the
second molars.

The region beyond the second molars,
that is, the space beyond the line
drawn at the end of the second

molars.

Each zone, then, was subdivided into two by drawing a

horizontal line exactly mid-way between the two teeth
reference lines and each subdivision was marked as 'f and

'b' - the 'front' half and the 'back' half part of the zone,

respectively.

Pive vertical lines were also drawn on the basis of

the dentition plan as described below: first, a vertical
median line was drawn between the tips of the first incisors,

leading through the mid-point of the horizontal lines. Then,
four more vertical lines (two on either side of the median
line) were drawn parallel to the median line, the first
starting from between the interstice of the first and
second incisor and the second between the second incisor



162.

and the canine, respectively.

All these vertical lines were named as follows:

M (a median line), and Rg (indicate the two lines drawn,
parallel to the median line, on the right side of the

palatogram) and L, and L (indicate the two similar lines
2

drawn, parallel to the median line, on the left side of
the palatogram).^ These five vertical lines - a median
line (M), two right lines (R^ and Rg) and two left lines
(L^ and Lg) - determine six columns (vertical, right and
left).^ Hence there are three columns on each side of the

median line. These three columns were labelled as A,B, and
C on both sides of the median line which cover the area on

the palatogram (see Pig.3) as follows:

A (the first incisor) column.

B (the second incisor) column.

C (the canine) column.

The region between the
median line and the first

right/left line. (M-R^ and
M-Lx).
The region between the first

right/left line and the
second right/left line.

(R1 - Rg and L-j- Lg).
The region between the second

right/left line and the right/
left side teeth on the side(s)
of the palate. (Beyond, Rg
towards the teeth on the

right side, and Lg towards
the teeth on the left side).

1. The terms ' right' and 'left' refer to the palatographic
right and left. They do not correspond to the speaker's
right and left side of the palate, but to the left and
right respectively.

2. In order to avoid the confusion in using the term 'zones'
to refer to both horizontal and vertical regions, one
might use 'zones' to refer to only the horizontal regions
and 'columns' to refer to the vertical regions.

3. The descriptive labels 'A', 'B', etc. are used in a sense
to cover the area on both sides of the median line, which
was felt more economical as the contact area is
symmetrical on both sides. When there was a difference,
it was further specified by referring to this as right or
left side of the median line. ,
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When the actual palatogram of a word is divided up,

thus, into a number of horizontal zones and vertical

columns, in the manner illustrated above, the area of the

palate (i.e. the place) where the tongue must have made
contact with it during the articulation of a speech sound
under investigation can be easily located and conveniently
specified.

A detailed description of a division of the palatogram
is given thus, in detail, because there exists difficulty
in the interpretation of it in terms of articulation (see
Witting, 1953:58). Many phoneticians, following Firth,
seem to use the same grid (proposed by Firth in 1948) with
some alterations of their own but with no explanation or

discussion of it whatsoever. Prasad (1964:184) and Hai

(1960:9), for example, talk about both lines and zones.

But Hai uses only the named zones (i.e. pre-molar zone etc.,
not the articulatory zones; whereas Prasad uses both. The

'velar' zone does not exist in either (as in Firth) and the
horizontal lines are not named in relation to the names of

the teeth. For example 1st molar-line, 2nd molar-line, 3rd

molar-line, 4th molar-line correspond to the 1st pre-molar,
2nd pre-molar, 1st molar and 2nd molar respectively. The
division of the palate into zones given by Nihalani (1974:
201) shows each horizontal tooth line itself corresponding
to each respective articulatory zone (though there is no

tooth line which can correspond to the 'velar' zone). His

description of the zones is given as follows: "In terms of
point of articulation the region between the front incisor
and the lateral incisor is called the 'dental' zone, the

region between the lateral incisor and the canine is called
the 'denti-alveolar' zone, that between the canine and the
first molar the 'alveolar'," and so on. If one proceeds in
this order, it will end up with only a post-palatal zone

instead of a velar zone. In addition he says "each zone is
forward of the toothline as shown in Figure 1 ..." which can

mean no velar zone as there is no tooth line, though in fact
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there is one in his Table 11.

Some scholars, for instance, Nihalani (1974) and

Thananjayarajasingham (1976) discuss the articulator^
features of 'retroflexion' and 'duration'respectively
with reference to palatograms made. Nihalani while

discussing the retroflex stops in Sindhi, says that "the
area of contact was consistently found to be the same -

beginning in zone 3 (i.e. the alveolar region) and extending
as far back as zone 4 (i.e. the post-alveolar region). The

stop sound [t] in my speech, therefore, cannot be described
as a true representative of the traditional phonetic

category of sounds known as 'retroflex' stops. The phonetic
label 'apical post-alveolar' would more adequately describe
its formation" (1974:207).

I believe retroflexion is a matter of the shape of the

tongue and not the exact place of contact.

Palatography thus gives a clear idea of the place of
contact of the tongue on the roof of the mouth. It can also
tell us something about the closeness (firmness) of the
tongue contact. What it does not provide information about
is the duration of the contact, though this possibility
seems to have been assumed by Thananjayarajasingham who
states (1976:79), "thus results of palatographic study tend
to support the conclusion that during the articulation of
[n:], ["{,:] a*1*! often such double nasals and laterals the
tongue touches the areas of contact more firmly and for a

longer duration than the articulation of single nasals and
laterals" (underlining added).

3.2.3.2. Ladefoged contour system

Each paltogram interpreted in the manner described
a

above could be accompanied, following Ladefoged (1957:766-
768) by a diagram showing a sagittal section of the palate
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in which the presumed position of the tongue during the
articulation of a sound under investigation can "be shown.

This system is illustrated in the present chapter, "but
for reasons of space does not form part of the description
of consonant articulation in Chapter 5. A full account, of

palatography as applied to the description of Telugu is
therefore left as a topic for further research.

In conducting experiments according to this system, a

cast of the palate was first made from stone-hard plaster
and then the contour lines were drawn in the following
manner. First the highest point of the palate furthest
from the dental plane, was marked. The cast was then

placed on a flat surface and its position was adjusted
until the plane of the teeth was parallel with the flat
surface. The pointer of a surface gauge (see Fig. k )
was adjusted so that it touched the "deepest point"
referred to above. The tip of the pointer was then raised

against a ruler "by 0.2". It was then used to inscribe a

line right round the inside of the cast at this level. A
second contour line was then inscribed by raising the tip
of the pointer a further 0.2" and repeating the process.

(Clearly, in the case of a deeper palate, a third contour
line would have been drawn and equally clearly, contour
lines at 0.1" interval could have been drawn by the same

method, if this seemed advantageous.)

This use of contour lines facilitates the transfer of

more precise data about the positions of the tongue from
the palatograms to the sectional diagrams. Only two
contour lines were drawn here, in planes parallel to the
dental plane, one at 0.2" from the highest point of the
palate and the other at 0.4" from that point. Similarly,
another cast of the palate was made for the sagittal
section. A sagittal section of the palate was obtained by

sawing along the mid-line of a cast. This gives an outline
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Figure U. Surface gauge
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of the shape of the roof of the mouth. Then, the cast of
the palate with the contours drawn on it and the sagittal
section of the palate cast were photographed and enlarged
to natural size (see Fig.5).

Coronal sections of the palate were drawn in order to
know the depth of the palate and to obtain information on

the extent of the contact area. By this means, the extent
of the raising of the body of the tongue in relation to the

palate can be shown. Figure 6 illustrates how to construct
a coronal section of a palate by using its sagittal section
information and how accurately the shape of the palate at
the required points can be known.

When the shape of the palate i.e. the roof of the
mouth is, thus, known it is possible to measure the contact
area of a particular sound in question which caused the
wipe-off by transferring the information from a palatogram.

Figure 7 shows a palatogram of KNR's pronunciation of a

word ^pa^ii/ and illustrates the extent of the contact
areas marked on sections and the presumed position of the

tongue during the articulation of this word. This was done
in the following way.

First a vertical median line was drawn on a photo¬

graph of a cast of the palate, starting between the first
two incisors and leading through the highest point (marked
'x' on the cast). The photograph was then fixed on a sheet
of paper. Next to it was placed a photograph of the

sagittal section in such a way that the dental plane of the
sagittal section and the contours drawn on it would

correspond to the dental plane and the contours drawn on
the palate cast. The contours on the sagittal section were

straightened up a bit to make them parallel to each other,
and these were set at right angles to the horizontal section
line(s) drawn, so that a reasonably accurate coronal section
construction can be made. A general outline of the teeth-gum
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junction was drawn on "both palate cast and its sagittal
section. (See Figs. 5 and 6).

Then the tracings of these two, including an outline
tracing of the teeth, the contour lines and the median line,
were made on a transparent paper which can be placed on any

palatogram that has been enlarged to natural size, and thus
the information on the wipe-off can be speedily transferred
from the palatogram onto a section.

The palatogram which was to be interpreted was then
fixed on a sheet of paper and a vertical median line was

drawn on it. The transparent overlay was placed on this

palatogram in such a way that the median line drawn on it
would correspond to the similar line drawn on a palatogram.
This was adjusted to suit the tracing of the teeth-gum

junction with the outline of the teeth-gum junction on a

palatogram. A more general outline tracing of the contact
area was made. (See Figure 7).

Then the point where the section has to be made was

chosen. A straight horizontal line at this point was

drawn, starting from the left side of the palatogram and
continuing across the sagittal section. (This line was

considered as representing a tooth line where a

corresponding coronal section was made).

A vertical line was drawn next to the sagittal
section tracing and where it intersected the horizontal
line, that point was marked as representing the median
line of a palatogram.

The information is then transferred from a palatogram
to its section by reading with the help of a graph sheet
under the overlay the distance from the median to the
first contour level 0.2" on both sides, then to the next
contour level 0.4" similarly, and then to the tooth line
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and marking these on a horizontal line on the corresponding
sides on either side of the vertical (median) line of a

coronal section.

These reference points were used then to transfer
the information from a sagittal section "by measuring the
distance from the tooth line to the contour level 0.4",
then to the next contour level 0.2" and then to the median

line and marking these upwards on a section "by referring to
the corresponding points on a horizontal line which is
considered as the tooth line. By joining these points
which are marked on "both sides of the vertical (median)
line the shape of the palate was obtained (see Figure 7).

Thus, when the shape of the palate is known it was

possible to indicate the extent of the contact by reading
the palatogram and transferring this onto a section. The
limits of the contact area indicate the position of the

tongue at a specific moment. On this assumption it is

possible to show the presumed position of the tongue on a

sagittal section of the palate representing an accurate
outline of the roof of the mouth by transferring the points
of contact which represent the position of the sides of the

tongue, deduced from the palatogram.

3.2.4. Tracings

In order to compare the place of articulation of a

sound in different environments, tracings of the palatograms
were made. First an outline of the teeth along the
reference lines (and zones based on dentition as mentioned
earlier on pp.9-11) was traced. Then the total outline of
the contact area which appears as white on the palatogram
was traced. This was repeated for different palatograms
which are to be compared. This was done because the

comparison of the place of articulation of sounds requires
that two or more palatograms be brought together on the
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same paper (i.e. on the same tracing paper) to make the
differences apparent. The extent of the centre (median)
line contact area (the front limit of centre contact area

as well as the "back limit of centre contact area) and also
the lateral (end) points of contact area were traced for
different sounds which were under investigation.

Obviously, the superimposed tracings of different
palatograms for different sounds on the same paper were

found useful to compare the articulatory position such as

the fronting of an affricate before a front vowel or

comparing the places of articulation of different consonants,

(instead of the tracings, the photographs of the palatograms
are reproduced in this thesis).

3.2.5. The grid

In order to simplify the measuring procedures, a

transparent grid was used to locate the extent of the
contact area for different sounds. The grid was made of a

perspex plate and the reference lines and zones including
the sketch of the outline of the palate based on dentition
were drawn on the grid. The grid was laid over the

palatograms, so that the limit of contact area (i.e. the
wipe-off area) was located and the place of articulation
of a sound within zones was pointed out. As pointed out
above (section 3.2.3.) slight variations in the back-to-
front measurement of palatograms are not entirely avoidable.
The result is that the grid does not fit all palatograms

absolutely perfectly.

3.2.6. A note on palatographic description

The description of the palatogram is based on the
placing of the palatogram with the front teeth pointing up

and the soft palate pointing down. However, the reader has
to bear in mind that palatographic right and left refer to
the speaker's left and right respectively. If we place the
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palatogram with the front teeth up and the soft palate down,

(as was done in this thesis) this corresponds with the order
of description of sounds from top to bottom with the places
of articulation of sounds from front to "back (labial to
velar) and makes it easier to see the contact area on the

top, as large numbers of sounds are articulated in the front

part of this area and there is no confusion of wipe-off in
this area of the sort one finds in the back due to lack of

proper coating. As already mentioned, the width (quantity
area) of lateral bands of wipe-off (from the sides of the
teeth to the median line) is used to determine closeness/
openness of vowels and the location of wipe-off in a front/
back direction (from the front teeth to the area beyond the

molars) is used to determine frontness/backness, advancement/
retraction of vowels/consonants. The width of lateral bands
of wipe-off is expressed in terms of vertical columns, and
the location of wipe-off in a front/back direction is
expressed in terms of horizontal zones.

3.3 Electro-kymography

Zymograms were made in order to investigate vowel

length, consonant length, aspiration and voicing of
plosives and affricates, nasalization of vowels and

consonants, and rate of airflow during the consonant

production.

3.3.1. Data, instrument and method

The data consists of isolated words and some sentences

of connected speech. As the material consists of a vast
number of words used for different aspects of the

investigation (for example the measurement of duration,
the study of aspiration, nasalization, all of which require
different sets or arrangements of data), the data used are

described individually for these various aspects.
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All kymograms (kgms.) reproduced in this thesis are

made on the Electro-Aerometer (type A/4 508/4, made by
Messrs. Fr/kjaer-Jensen) in conjunction with a larynx

microphone. The aerometer and the larynx microphone are

connected to a Siemens OscillominW mingograph.

The four traces made on the kymogram from four channels
of the mingograph are in the following order:
(1) Nose trace (N). The first trace at the top of the paper

represents the airflow out through the nose and thus
indicates the degree of closing and opening of the velum
during speech.

(2) Mouth trace (M). The second trace from the top

represents the airflow out through the mouth (i.e. oral

airflow) and thus indicates the degree of obstruction and/
or the direction of the air-stream in the mouth during the
articulation of sounds.

(3) Larynx trace (L). The third trace from the top on a

kymogram represents the presence or absence of voice

(larynx vibration) during speech and thus shows the

presence of voicing by regular wave form (a sort of spiky
line) and the absence of it by a straight line.
(4) Timing trace (T). The fourth trace (i.e. the bottom

trace) on the kymogram represents a time scale which
provides the calibration for measuring the duration of

segments. This trace is in the form of a sine wave

produced at a constant speed of 50 cycles per second.

The Aerometer consists of a face mask which covers the

informant's face from the chin to the bridge of the nose.

A thin rubber strip rests between the nose and the upper

lip and divides the mask into a nose chamber and a mouth
chamber. When air is blown into the mask, the expiratory
valves open suddenly and close immediately at the beginning
of inhalation. When the valves open up to allow the
projection of a beam of light from a lamp fitted on each
individual valve, this activates the photo-electric cells
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to register the opening and closing in response to oral
and nasal airflow. This response is recorded on the

mingograph on a roll of paper "by means of ink jets which
oscillate in response to the varying electrical impulses.
The mingograph paper was run at 20cm/sec. in the present

experiment.

A throat microphone (i.e. larynx microphone) placed
at the subject's throat is connected through the amplifier
to the mingograph which records the vibrations of the vocal
folds simultaneously with the airflow. As the subjects

speak into the mask, the mingograph thus records the
airflow through the mouth and nose along with the
vibrations of vocal folds.

3.3.2. Analysis and interpretation

Kymograms were analysed by drawing in the base lines

horizontally and the segmental lines vertically as

described below.

First, the base lines (representing the nose/mouth)
were drawn by taking zero base lines of mouth and nose

traces at either ends of the kymogram as reference points.
The zero base lines of the mouth and the nose are already
there on the paper even when the speaker does not utter
anything into the mask. The convergence of the mouth/nose
trace and its/their zero base line indicates complete
closure or the complete obstruction of air-stream through
the vocal cavities during speech.

Any 'positive excursion' (i.e. the upward movement of
the curve (trace) from the mouth/nose zero line(s) show.^
lack of complete oral/nasal closure during speech. The
extent of the curves i.e. the peaks and the variations in
them from the base line show the amount of airflow through

the mouth and nose. Through this, according to Malmberg
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(1968:88), it is possible to establish the physiological
differences between such things as stop or non-stop or

nasal or non-nasal.

The vertical segmentation lines were drawn through

every point in the mouth/nose traces where some clearly
noticeable change in articulation was indicated by the
variations in the shape of the tracings.

The segmentation lines drawn for a plosive were at
the following places: a vertical line for the utterance-
initial plosives where the base line starts rising

upwards from zero point and another vertical line where
this upward rising curve shows its highest point before it
starts levelling for the following vowel. A first line
for the word-medial plosives was drawn at the point where
there is a downward movement of the mouth trace towards

the zero base line, a second and third line was drawn as

for utterance-initial plosives. The segmentation of other
sounds such as laterals, nasals, fricatives, was done by

observing their characteristic changes in the airflow

through the mouth/nasal trace corresponding to the larynx
trace. The traces even for laterals showed noticeable

changes in the environment of vowels and presented no

problem of segmentation.

Identification of the segments in a kymogram was

made by observing their characteristic changes in the nose/
mouth/larynx tracings as follows. As the presence of

spiky lines indicates the vibrations of the vocal folds
and the absence of this by a straight line, it is easy to
identify the voicing of segment during an utterance.
Different voiced sounds exhibit variations in the shape

of the wave form, on the larynx tracing, either by
amplitude or by the difference in periodic vibrations or

by both.
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It was also possible to interpret the manner of
articulation of the various consonants by observing the
variations in the shape of the wave form on the nose/
mouth/larynx tracings. A straight line on the mouth

tracing during the utterance represents the obstruction
of air-stream, as in stop consonants. Hence the stop
consonants are identifed by their absence of airflow from
the mouth which shows a straight line on the mouth tracing.
Release of a stop consonant is characterized by a sharp
upward peak immediately after the closure. A slow rise of
this instead of a sharp one (which is straight up)
indicates that the separation of the articulations is slow,
as in affricate consonants. Aspiration was identified by
a further absence of wave form showing voicing on the
larynx tracing in the segment corresponding to a period

immediately after the sharp upward peak i.e. the release
of the closure.

X
As the stright line on the nose tracing indicates

velic closure during the utterance, the sounds oral/nasal
can be identified accordingly. Nasal consonants are

identified by observing the upward excursions made on the
nose tracing and a straight line on the mouth tracing

indicating closure of the mouth opening. The excursions
made on the nose tracing indicate the airflow through the
nose and the nasalization of segments during the utterance
can be studied by observing the airflow through both the
nose and mouth simultaneously.

3.4. X-ray photography

Static X-ray photographs of the Telugu vowels and
some consonants were taken in order to determine the

position of the tongue during their articulation."^" The

1. I wish to thank Miss Duvall, Dr. Geissler's Assistant
of the X-ray department, Dental Hospital, Edinburgh
for the help rendered in taking the X-ray photographs.
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X-ray and its application in speech research and its
limitations have been discussed by Subtley and Subtley
(1962). Accounts of the use of X-ray photographs in the
analysis of speech have been provided by Kanter and West

(i960), Russell (1928), Parmenter and Bevans (1933),
Holbrook and Carmody (1937), Jones, D. (1936), Jones, S.

(1929).

The data used for the study of X-rays consisted of
ten monosyllables representing the form CV or CV: in which
the ten Telugu vowels /i,i:,e,e:,a,a:,o,o:,u,u:/ occurred
after the bilabial consonant [p]; (these syllables

represent letters of the Telugu alphabet), and three
X

disyllabic words representing the form VC:V in which the
three long consonants - a dental [t:], a retroflex [t*l
and a dental affricate [ts:] occurred in intervocalic

position, each preceded and followed by the same vowel
/a/ as the V element. These thirteen utterances were all

spoken byfcNR. Because of the radiation danger and the cost
of the process, only one subject NR was used and the
articulation of only a very small set of consonants, on

which information might be particularly useful, was X-rayed.

3.4.1. Procedure

A list of thirteen utterances, ten to determine the

tongue positions of vowels and three to examine the shape
and point of contact of the tongue with the palate during
the articulation of the above-mentioned consonants, was

prepared. Bach item was numbered.

Then the list was given to the radiographer in order
to make a note of these on the X-ray plates. The purpose

of this experiment was explained to the radiographer in

1. Except in case of an affricate where an additional
initial consonant [p] was used in order to have a
meaningful word rather than nonsense.
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some detail and the instructions were given when to take
a photograph for each utterance. Since "both short and

long vowels occurred after a "bilabial consonant, in the

present investigation, the radiographer was told to
observe the movements of the lips and then to expose the
film immediately at the moment when the lips opened. Each

syllable/word was pronounced more than twice. When the

radiographer felt that it was the right moment to take a

picture (which was immediately after the release of a

plosive), the film was exposed. Taking X-ray photographs
in this manner avoids the holding of an articulation which

means prolonging the short vowels as well and then asking
the radiographer to take a photograph. Thus each syllable
was produced normally as it is spoken, since the main aim
was to examine the differences in tongue-positions during
the articulation of short and long vowels without holding
them, so that the pronunciation of them represents them as

they were pronounced for the other experiments such as

palatography, kymography and spectrography. In case of
consonants, only long ones are chosen for the purpose of

investigation, so there was no holding of any articulation
for the purpose of taking an X-ray. Thus all the X-rays
produced in this thesis, represent the normal spoken style
of segments without any artificiality. Care was taken by
the radiographer to see that each picture was exposed at
the right moment.

In order to take the X-rays, the subject was seated
in a comfortable chair and the head was strapped in a

head-board which prevents turning the head from one side
to the other. For each utterance, the centre of the tongue

(also the underneath part of the tongue in the case of a

retroflex) was painted with barium sulphate, so that the
position of the tongue can be clearly seen on X-ray
photographs. Then the procedure outlined above for the
exposure of the film was followed.
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3.4.2. Tracings

Tracings of the X-rays were made in order to study
and compare the positions of the tongue during the

articulation, in the following manner.

The negative was placed over an illuminator and the

important parts were traced (as shown in Figure 8) - the
outline of the palate comprising the upper teeth, "bony
structure and the palate; the outline of the tongue and

epiglottis, the pharyngeal wall, vertebrae, hyoid hone;
outline of the lips and chin.

Each tracing produced in Chapter 4 represents the

tongue position for a short or a long vowel. Then a

comparison of each short and long vowel was made by

superimposing the traces on one another, by placing the
traces on each negative exactly in the same place by

chosing the upper teeth and hard palate as fixed points

along with the nares and the atlas vertebrae. Tracings of
each individual vowel were made first and then they were

all compared with respect to their different positions and
the configurations of the tongue, lips and jaws. Tracings
of these can be seen in Chapter 4. The tracings of the
three X-rays of the consonant articulations are also

reproduced in their appropriate places where they have
been discussed in Chapter 5.

The position of the velum during the articulation of
the short vowels, except [i], seems to be slightly

misleading as shown in the X-rays. But, this is due to
the fact that the vowels in the syllables are so short
and they were at the end of an utterance; hence, though
the articulation for them was held, probably, the velum
was resuming normal position, Fritzell (196 :492) who
discusses the function of the two muscles levator and

tensor (through electromyography) during speech, says
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1. Lips (upper, lower)
2. Front teeth (upper, lower)
3. Alveolar ridge
4. Hard palate

3, Nasal cavities

6. Nasopharynx

7. Soft palate
8. Uvula

9. Atlas vertebra

10. Posterior pharyngeal wall
11. Teeth outline (upper, lower)

12. Centre contour of the tongue

13. Side contour of the tongue

14. Oropharynx
13. Gnathion

16. Mandible bones

17. Epiglottis
18. Hyoid bone

19. Laryngopharynx

20. Larynx

21. Trachea

Vertebrae

Fig.8 A partial tracing of a lateral X-ray of the vowel [i:] with
the outlines drawn in and some parts of the vocal organs structures

numbered and then labelled.
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that the activity remains as long as oral sounds are

produced, hut as a rule the action potentials diminish
in frequency and amplitude, and fade away more or less

completely before the utterance is finished). All long
vowels show closed velum position. The short vowel [i]
also shows closed velum position: that is because it is

exposed earlier than the other vowels, before the plosive
is released, as can be seen by the lip position when
compared with other short vowels.

3.5. Sound Spectrography

Spectrograms of the selected words and some sentences
were made in order to provide, primarily, the acoustic
characteristics of vowels and consonants that occur in

Telugu; and to supplement the details obtained from the

palatographic, kymographic and X-ray photographic

investigations. The details obtained, for example, on the

place of articulation from palatography or on duration,

aspiration, voicing etc. from kymography were compared
with the results of the spectrographic analysis. The

tongue positions of vowels (i.e. the articulatory data)
obtained from the X-ray photgraphy was also compared with
the formant frequencies of vowels (i.e. the acoustic data).
Features such as the differences in duration of segments,

intensity, pitch, diphthongization, affrication, aspiration,
nasalization, place of articulation of consonants were

examined.

3.5.1. Data, instrument and method

The data used for the purposes of this research to

study the acoustic correlates of Telugu sounds, consists
of large numbers of sets of items, but mainly disyllabic
words of the form (c)VCV, (C)V:CV, (C)VC:V and (C)V:CCV.
However, in the study of the vowels, some of the monosyllabic
utterances of the form (C)V, (C)V: and a few trisyllabic
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words of the form (C)VCVC(V), (C)VCCVC(V), were also
included. Thus, the vowels studied occurred in all

positions and the consonants except for [m] only in the
initial and medial position.

The instrument used for making all the spectrograms

('sonagrams') is called the 'sound spectrograph'1 type

7029-A, manufactured hy the Kay Electric Company, Pine

Brook, New Jersey, U.S.A. This is an audio-frequency
spectrum analyser that produces permanent graphic (visual)
recordings of a complex wave in terms of a range of

frequencies. There are two alternative degrees of

frequency, which can be selected by means of 'narrow-band'
pass filter or by means of 'wide band' ('broad-band') pass

filter, depending on the purpose of a particular
investigation. The spectrogram thus produced is accordingly
called a 'narrow-band' or a 'wide-band' spectrogram. A
wide-band spectrogram shows the formant structure, whereas
a narrow band spectrogram shows the continuously changing

frequencies of the harmonics, which are all integral

multiples of the fundamental frequency. The spectrogram
allows three different analyses to be displayed: (a) a

spectrogram, (b) a section and (c) an amplitude display.

Spectrogram gives a display on three dimensions: time,

frequency and intensity. The time scale is represented by
a horizontal axis, the frequency by a vertical axis and the

1. This instrument was made commercially available by the
Kay Electric Company, under the trade name "Sonagraph"
based on the original Bell Telephone Laboratories
design. For a detailed technical description of the
sonagraph, its development, its schematic diagrams and
its use - see Koening, Dunn and Lacey (1946:19-49),
Potter, Kopp and Green (1947:8-15), Joos (1948:68),
Pulgram (1959:97-105) and Pant in Malmberg ed. (1968:
176-179). Its application for phonetic research can be
seen by Peterson, 1952. A photgraphic print of the
model used in the present research can be seen in Leon
and Martin in Bolinger ed. (1972:36).
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spectral intensity "by a gray-black range of marking.
Section shows the individual intensity of each frequency
component to be analysed at a preselected point in time.

Amplitude display shows the average amplitude of all

frequencies present, relative to time. Amplitude display
shows the average amplitude of all frequencies present,
relative to time. Each spectrogram was calibrated with a

scale of frequencies at each end of the paper, multiples
of 500 Hz being marked by a dark bar. Hence, in all the

spectrograms reproduced in this thesis, frequency scale
was provided in Hz on each one, using a scale of 500 to

4000/8000 on the vertical axis and the time (5" on the

paper representing one second) on the horizontal axis.

The wide-band spectrograms produced in this thesis
were made with the frequency range up to 4000 Hz and 8000
Hz (4kc a nd 8kc) and the narrow-band spectrograms with
the frequency range up to 2000 Hz in order to accommodate
on the top of this an amplitude display. The amplitude

display associated with the segments under investigation
was also accommodated on the 8000 Hz wide band spectrogram

(i.e. on top of 4000 Hz in it in order to study the
amplitude changes corresponding to the long segments. In
addition sections were made of vowels in order to check

their formant frequencies.

The spectrograph is designed to record a maximum of
2.4 seconds of speech on to a magnetic disc either

directly through a microphone or by transferring from a

tape recorder. In the present research the recording was

done from the tape recorder, since this does not involve
any "external noise". First, a list of words that were to
be investigated was prepared and presented to the subjects

1. Two male subjects,BRR and MT participated in the
investigation with the spectrography, since the present
technique favours male voices and is not equally suited
for analysis of female voices (see Fant for details, in
Malmberg ed. 1968:179-181). One female (KNR) also
participated in checking the results where it was felt
useful.
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and the utterances of these words/sentences were recorded

on tape with a condenser microphone on a Revox double-track

tape recorder, under studio conditions. Then the recorded

speech was transferred from a tape to the disc on to the

Sonagraph in order to make a spectrogram.

Details of operating instructions in making a

spectrogram, section/amplitude display, can be seen in
Operator's Manual, Issue B (1968). General adjustments
and selections, for example, mark level adjustment, band
selection (broad or narrow) etc. were made depending on

the kind of analysis to be displayed.

3.5.2. Analysis and interpretation

First, a segmental division of the display was made
on the spectrogram wherever there was some observable,

segmentable, major changes in the pattern, by referring to
the corresponding segments that were already transcribed
on the articulatory/auditory basis. The problem of
segmentation of an utterance in a spectrogram has been
discussed at length by Fant in several of his papers.

(See, especially, Fant, 1957:21-29 and 1973). It is
difficult to make a decision of the exact point of

segmentation, since "the movements of the articulators
are reflected by continuous pattern changes in the

spectrograms. In addition there are rapid changes of
intensity and composition due to the switching off or on

of different sound sources, voiced or unvoiced, and due to
the movements of the tongue or the lips to and especially
from a position cf complete closure in the median pathway
of the vocal tract" (Fant, 1957:21). However, this could
be overcome, at least to a certain extent, by understanding
the display of a spectrographic pattern. It does, on the
other hand, make it possible to study the discontinuities
and thus the physical boundaries between speech sounds or

parts of speech sounds. However, one has to bear in mind
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that a 'segment' in a spectrogram "is of the dimension of

a speech sound or smaller and there may occur several
successive sound segments within the time interval of the

speech wave traditionally assigned to the phoneme" (Pant,
1973:25). As a result, the number of successive sound

segments on a spectrogram is generally larger than the
number of successive phonemes in the utterance (see Pant,

1957:22).
*

The analysis of a spectrogram can be done much more

accurately if one has a general knowledge of the

spectrographic interpretation and the acoustic
characteristics of speech sounds as such. This makes it
easier to identify the segments in a spectrogram with
reference to reports in the literature. Information on

the acoustic characteristics of speech sounds can be found,
for example, in Potter, Kopp and Green (1947), Pischer-

J/rgensen (1954), Malecot (1956), Lisker (1957), O'Connor
et al., (1957), Pmjimura (1962), Denes and Pinson (1963),
Lehiste (1964b) and Pant (1957, 1962, 1973). Having some

previous knowledge thus makes it possible to identify the
segments on a spectrogram. Por example, the plosive
consonants are recognized by their characteristic gaps

(i.e. closure) followed by spikes (i.e. bursts), the place
of articulation of plosive consonants by the frequency of
the plosive bursts and the nature of the following vowel,
whose second formant transition points towards different

frequencies depending on the kind of plosive; vowels,
nasals etc. by their formant-pattern; fricative consonants
by their turbulence 'noise' shown as high frequency noise
area in the spectrum, and the kind of fricative consonants
by their spectral differences and the differences in
intensity; voicing of the consonants by a dark band running
along the bottom of a broad band spectrogram; vowels and
sonorant consonants by their characteristic formants which
are represented by dark or less dark solid bands depending
on the intensity of the segment (for details, see Painter,
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1978:11-24).

3.5.3. Measurement of the formant frequencies and duration

Frequencies of the formant patterns were measured by-

referring to the frequency scale provided on each
spectrogram at either end as dark horizontal bars in

multiples of 500 Hz (i.e. from 500 Hz to 4000 Hz/500 Hz to
8000 Hz). In order to facilitate the measurements, a

transparent grid, based on the spectrographic calibration
bars (i.e. the frequency scale) was prepared by drawing a

straight horizontal line at the end point of each
calibration bar. These lines link up the bars at either
end and so run through the visible pattern of an utterance.
This makes it convenient to observe the differences or to

measure the frequencies in relation to those lines. The

frequency scale was also entered on the grid (Fig.9).

Then the grid was placed on a graph sheet divided into
one-inch squares, themselves subdivided into l/10-inch
squares. This was photographed on another sheet of

transparent paper. Thus, the frequency scale including
the graph (which also facilitates in measuring the
duration aalong the time axis) was provided on the grid and
this was made use of for measuring the formant frequencies
and the time taken for each segment by placing it on each

spectrogram of an utterance under investigation.

While measuring the formant frequencies, usually the
centre frequency of the formant was measured. This was

also an approximate mean of the vertical distribution of
energy in the formant band on the spectrogram. Where it
was felt necessary, for example in the case of short
vowels, there is no steady state observable in some

contexts, the beginning (i.e. the initial position of the
formants) or the end position (i.e. the position of the
formant before the following consonant begins) of the
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formants was taken into consideration.

The duration of each individual segment was measured
in centiseconds along the horizontal axis which represents
time in a spectrogram, one-tenth of an inch representing
2 centiseconds. Duration of segments was dealt with in
detail (see Chapter 6), since this was found to "be one of
the important features of speech and most significant in

recognizing/identifying speech sounds.

3.6 Lahiography

3.6.1. Equipment, data and method

Lahiograms were made in order to study the lip-positions

during the articulation of vowels, diphthongs and consonants.
A labiogram consists of simultaneous photographs of the lips
seen from front, left and right. This is made possible by
the use of a labiograph which allows the face to be placed
between two angled mirrors for the taking of photographs.
A description of the apparatus, constructed in the Phonetics
Laboratory, Linguistics Department, Edinburgh, can be found
in Azzopardi (1980:117).

The data used for this experiment consist of the
letters of the Telugu alphabet (i.e. syllables of the
structure V,V:,CV,CV:). These were spoken naturally,
without any attempt to sustain their articulation.

3.6.2. Analysis and interpretation

Labiograms provide information about lip-positions on

three dimensions - vertical, lateral and front-to-back

(representing respectively (l) the height of the opening,
(2) the amount of lip-spreading or lip-rounding, and (3)
the extent of lip-protrusion). The description of speech-
sounds in Telugu is based on these varieties of information.
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3.7. Intensity meter (and Trans-pitch meter)

The intensity meter was used for obtaining data on

the amount of energy in each segment of a sample of

running speech.

3.7.1. Data and method

The data used consist of all consonants and vowels

occurring in their respective positions in different
contexts in words in isolation and in connected speech.
The material was recorded on a tape under studio conditions
spoken by BRR and then the tape recorder was connected

directly to the intensity meter along with the trans-
pitch meter. (The tracings from the trans-pitch meter
have not in fact been referred to in the analysis).

The intensity meter is used for recording the amount
of energy in a sound at a given time. The energy is

expressed in a curve, where the ordinate represents the

amplitude of the sound over any small unit time interval.
It provides an output that shows intensity in decibels

(dB) on the vertical axis and time in m sec. on the

horizontal axis. The intensity meter was set to read the

energy throughout the whole frequency spectrum (full scale).
The output, for the purposes of the present analysis, was

produced on a paper by an ink-writing stylus, to give a

permanent record that makes comparison of sounds in
utterances possible.

Upward excursions of the tracings indicate increases
in energy, which will be perceived as louder, whereas
downward excusrions indicate decreases in energy, which
will be perceived as softer. The procedure for

segmentation of utterances is similar to that followed in
kymographic analysis. The results are discussed in terms
of relatively high or low intensity.
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CHAPTER 4

The vowels and diphthongs of Tclugu

4.1 General introduction

This chapter will be devoted to an outline of the

articulatory characteristics of the vowels and diphthongs of

Telugu in different environments, followed by an account of

information provided on both articulatory and acoustic aspects

by instrumental analysis. The vowels and diphthongs under

examination will be those discussed in Chapter 2, namely the

twelve phonologically distinctive elements of relatively pure

quality and the two diphthongs. The twelve vowels comprise

the six relatively short vowels /i ,e ,as,a ,o,u/ and the six

correspondingly and contrasting long vowels /i:,e:,ae:,a:,o: and

u:/. Among these, only /o/ does not occur word-finally and.the

vowels /ee/ and /se:/ do not occur word-initially. /au/ does not

occur word-finally.

All analyses accept that vowel length is distinctive in

Telugu. However, it has been shown through data from a number

of languages that phonological opposition between vowel units

is rarely dependent on duration alone, but that differences in.

duration are accompanied by a certain difference in quality. It

has been suggested in the case of English (Gimson 1970:94) that

of the two factors, quality and quantity, "it is likely that

quality carries the greater contrastive weight", though it

should be noted that an earlier analysis (Jones 1967:167)
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concludes that in these ""border-line cases", the length

difference may he considered to preponderate". In the case of

Telugu, the most widely accepted view appears to he that, far

from heing a "horder-line case", the only difference between

a corresponding long and short vowel is one of duration. Thus,

an anonymous author 1918 states (p.17): "There is no difference

other than a quantitative one, between short a ... and long a ...

Short ...e and long ... e differ in quantity only." According

to him, only the close vowel pairs i/i: and u/u: have slight

qualitative difference. Venkateswara Sastri (1962:13-20) allows

for some slight difference in the case of some pairs, hut appears

to discount it. No qualitative difference is mentioned in the

case of the pair i:/i. The vowel o: is said to he "produced

exactly like [o]". For a: "the articulatory movements are

almost the same" as for a, and e: and u: are "articulated almost

like" e and u respectively. Kostic et al. (1977:11-51) in their

recent phonetic description of vowels do not differentiate in

their description from the point of view of quality between

members of the pairs i/i:, u/u: and o/o:, though the descriptions

do imply some difference of quality between corresponding short

and long vowels in the pairs e/e: and a/a:.

Chapter 6, below, shows that it indeed is the case that

vowel quantity is distinctive in Telugu. The short and long

vowels ratio varies depending on the position within the word.

In non-final position, the duration of long vowels is consistently

twice the length of short vowels. In final position, the

difference is neutralized except in instances where a deliberate
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attempt is made to contrast a short and a long vowel. The

inherently short vowels are lengthened in this position. In

this context, it should he noted that long vowels are not of

frequent occurrence in monomorphemic word-final position. The

frequent vowels in this position are only i, u and a.

It should not, however, he assumed on the hasis of this

consistent quantitative difference that there is no difference

of quality. All types of instrumental recordings show a

considerahle qualitative difference between the numbers of

short/long pairs of vowels. (See sections 4.3.1 to 4.3.4). In

addition, all the vowels vary considerably according to their

position and phonetic surroundings. The diphthongs have no

exception to this.

Certain types of allophonic variation are common to all

vowels and diphthongs. One of these is nasalization. The

environments in which vowels are nasalized are discussed in

Section 4.3.5 of this chapter. It will be seen from this

section that a vowel immediately following a nasal consonant

will be nasalized. Retroflex consonants also have an effect

on all vowels, in that a vowel immediately preceding a

retroflex consonant is slightly retroflexed.

Another allophonic realization of vowels is in utterance-

initial position.'*' All vowels except a and a: in utterance-

1. According to Krishnamurti (1961:88), the so-called "initial
vowels in some of the Telugu verbal bases go back to PDr.
CV- sequences, of which the consonants are lost in Telugu."
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initial position may be preceded by a homorganic onglide.

Thus [j] initiates front vowels and [w] back rounded vowels.

(For a detailed discussion of this phenomenon see Section

4.3.4 (6).

One other phenomenon affecting the quality of vowels in

Telugu is the one generally referred to as "vowel harmony"

(Kelley, 1959:146-158, 1963:68; Jones, D, 1967:165; Carnochan,

1960, ed. by Fudge 1973:200; Rama Rao, 1972:56). The way in

which this phenomenon is taken account of in a phonological

description depends largely on the nature of the unit taken as

a basis for that description. If only isolated monomorphemic

words are taken as the basis, the different vowel qualities

resulting from vowel harmony can be handled under the heading

of allophonic variation (for instance, see Kostic et al., 1977:

7-8). If, however, phrases are taken as the basis and a

comparison made between minimal pairs, one or both members of

which is a phrase (as was done by Kelley, 1959, 1963; and

Sivarammurti, 1968:43-47), it is necessary to set up

additional vowel phonemes.

Examples of vowel harmony at the word level are provided

by the following:

/i/ in /pittV - /pittQ/ or in /pilli/ - /pilla/
/e/ in /peftV " /pett*/ " /pe"ttQ/

/a/ in /paftW - /patt1/ " /PQttQ/
/o/ in /poftV - /potti/ " /pottQ/
/u/ in /kuftv/ - /putti/ - /p^ttQ/
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/1:/ in /pi:ku/ - /pi:ki/ - /pi:ka/

/e:/ in /perdu/ - /werc^i/ - /pe:c|_a/
/a:/ in /partu/ - /parti/ - /pa:tG/
/or/ in /portu/ - /porti/ - /morta/
/ur/ in /kurcju/ - /ku:cj_i/ - /kurcja/

In these examples short or long vowel, when followed by

a in the next syllable is more open than when followed by a

close vowel in the next syllable."'" There is furthermore a

difference depending on whether the close vowel in the following

syllable is front or backr a vowel followed by /i/ in the next

syllable is somewhat fronter than the same vowel followed by

/u/. This can be seen in the following set of spectrograms

displayed for an illustration of a difference in quality of one

particular vowel (which is the case with all other types of

vowels) q in three different environments. Thus the (first)
vowel a followed by i, u and a in the next syllable in the

words /pqtti/i /Piltt^/ and /PGttG/ shows the following

approximate measurements of the formant frequencies of F^, Fg
and

P1 F
2

TT1

3

a followed by i 700 1500 2250

a followed by u 600 1250 2500

a followed by a 720 1300 2300

1. It is surprising to note that according to Sambasiva Rao
(1969:26,28) in his description, only the close short
vowels ,f/i/ and /u/ have lower allophones [r*J] in the
presence of /a/ in the next syllable."
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This shows that the formant frequencies of the same vowel

differs when followed "by front/hack and close/open vowel, a

followed "by _i in the next syllable is somewhat fronter, and a

followed "by u is somewhat "backer, and followed "by a is

relatively open, "between central and hack.

These differences in the quality of a vowel, depending on

the
. openness or closeness of the vowel in the following

syllable, and also frontness or backness of the vowel in the

following syllable, vary further according to the vowel height

and backness of the first vowel. Pormant frequencies of a few

examples given below will illustrate this -

Word and gloss First vowel P1
400

500

P
2

2000

2000

P3
5200

2800

/pilli/

/pilla/

' cat'

'young one'
i

/ninnu/

/ninna/

'you (acc.)'

'yesterday'
i

400

400

1950

2100

2800

3000

/peftV

/peftQ/

1 put'

'hen'
e

600

750

1800

1750

2600

2500

/patt"/

/paftQ/

'silk'

'bark'
a

600

750

1250

1500

2400

2350

/poftV

/potta/

'husk'

'stomach'
0

550

650

1200

1200

2100

1850

/mukku/

/mukka/

'nose'

'piece'
u

450

450

1150

1200

2150

2000
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These figures make clear the general tendencies of vowels

to vary slightly in quality depending on the nature of the

vowel in the next syllable. A fully meaningful explanation of

these variations, however, would only "be possible if only one

took a large number of samples and in studying these took an

account of all the environmental factors that might be relevant.

The variations in vowel quality in Telugu that are

outlined above may be satisfactorily explained in terms of

coarticulatory effects of post-consonantal vowels on pre-

consonantal vowels. It was shown, for example, by Ohman

(1965:39-151) that "the variability observed in transition

movements from the first vowel to the intervocalic consonant

could be predicted by the formant frequencies of the second

vowel" (see Gay, ed. by Bell and Hooper, 1978:123). Clark and

Sharf (1973:67) state that "there is an evidence to indicate

that coarticulation effects extend over several sounds in

speech production." It should, however, be noted that such

coarticulatory effects are restricted to tongue position and do

not involve other articulatory features, such as nasalization

and lip rounding. For example, in the case of /tanu/ 'him',

the preconsonantal a is raised, but not nasalized or rounded,

though the postconsonantal u is not only a close vowel but also

has the features of nasalization and rounding. It may be

worthwhile investigating these differences in vowel quality in

terms of "Articulatory Settings" (cf. Honikman, 1964:73; Laver,

1976:71) which will enable us "to distinguish segments which are

susceptible to the influence of a given setting, and those which

are non-susceptible, because of their pre-emptive articulatory

requirements" (Laver, 1979:32).



4.2 Description of vowels and diphthongs and their phonetic

variants

The account which follows will give a brief articulatory

description of each vowel phoneme (including the diphthongs)

and its major allophonic variants. In every case unless

otherwise stated, the air-stream involved is pulmonic, egressive,

the soft palate will be assumed to be in a raised position,

the vocal cords vibrating, and the tongue tip touching the lower

teeth in the case of front vowels and behind the lower teeth

(slightly retracted or away from the teeth) in the case of back

vowels. The position of the jaw varies mainly according to the

tongue (i.e. vowel) height and the long vowels generally have

slightly wider (i.e. lower) jaw-position than the corresponding

short vowels. The vowels marked by length after the symbol

indicate that the vowel is relatively (phonemically) long.

Phonetic length is indicated in the examples below by half-

length marks. Since the examples of each vowel in each position

of the word have been presented in Chapter 2 (see Section 2.2.1)
their distribution is left out from the discussion that follows

here. The description of vowels here is based partly on the

results of instrumental analysis (cf. Sections 4.5.1 to 4.3.4)

of vowels and partly on the observation of articulation/auditory

qualities in utterances as spoken by myself and other

informants. In the discussion below the chief variants of a

given vowel are shown on a vowel diagram to give a clear idea of

the range of variation. It may be noted that some tj'pes of

variant such as nasalized or lengthened, cannot be shown on the

diagram. The heavy dot represents an approximate tongue

position of a vowel in relation to the nearest cardinal vowel.
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In this chapter, since the discussion concentrates on vowels,

the transcription in the phonetic brackets is narrow only as

far as the vowels are concerned. The consonants are given in

broad phonetic transcription.

A. Vowels

/is/

Description

(i) height of tongue: nearly 'close'

(ii) part of tongue raised: the centre part of the front

(iii) position of lips: neutral or slightly spread

(iv) opening between the jaws: narrow (i.e. close jaw-position)

Variants

Front ' Back
close v

half-clo

half-open

open

1. [^i:] - in utterance-initial when followed by a close vowel

in the next syllable as in [^i:su*] 'jealousy'.

2. [^I:] - in utterance-initial when followed by an open vowel

in the next syllable as in [^:ka*] 'feather'.
3* tt:] - in word-medial when followed by an open vowel in the

next syllable as in [p£:ka*] 'throat'.
4. [^ :] - in word-medial when immediately followed by a

retroflex consonant which is followed by an open

vowel as in [p^ta*] 'wooden seat'.
5. Li:J - word-medial when preceded by a nasal consonant, which

is followed by a close vowel in the next syllable as

in [mi: I u'] 'you (hon.)'.
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6. [ I : ] -

7.

8.

Ci-]

[i:]

word-medial when preceded "by a nasal consonant

which is followed "by an open vowel in a next

syllable as in [m^rsAm] 'moustache'

utterance-final, as in [kujctji*] 'chair',

elsewhere, e.g. [pi:ku*] 'to pluck'.

/i/

Description

(i) height of tongue: about half-way between 'close' and

'half-close'

(ii) part of the tongue which is raised: centre part of the

front, slightly further back than /i:/.

(iii) position of lips: neutral or somewhat slightly spread

(iv) opening between the jaws: slightly narrower than /i:/

Variants

Front Back

close

half-close

half-open

open

1.

2.

3.

[^i] - in utterance-initial when followed by a close vowel

in the next syllable as in [^idi*] 'this'.

[^1] - in utterance-initial when followed by an open vowel

in the next syllable as in [^ka*] 'hereafter'.
- in utterance-final in the place of a sequence /ji/

if this sequence is preceded by a long vowel as in

[ s"C: ] 'ink', (To.:^*] 'stone'. The glide is not

always present.
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4. [ I] - in utterance-medial when followed "by an open vowel

in the next syllable as in [d„ll:a*] 'district'.

5. [£ ] - in utterance-medial (with slight retroflexion) when

followed "by a retroflex consonant with an open vowel

in the next syllable as in [p%t:a*] '"bird'

6. [i ] - in utterance-medial when followed by a retroflex

consonant with a close vowel in the next syllable

as in [pi<^i* ] 'handle'
7. [ \ ] - when preceded by /a/ in diphthong /ai/ as in

T

[paina*] 'on the top'
IN) M ^ rj

8* [i]/[l] - when preceded by a nasal consonant as in [nin:u*]
c

'you (acc.)'; [nin:a*] 'yesterday'

9. [i*] - in utterance-final in open position as in [pilti*] 'cat'.

10. [i ] - elsewhere, e.g. [giXi*] 'hill'

/©:/

Description

(i) height of tongue: slightly opener than 'half-close'

(ii) part of tongue raised: near to the back part of the front.

(iii) position of lips: neutral (with wider vertical opening

than /i,i:/ and also /e/

(iv) opening between the jaws: medium

Variants

Front Back
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- in utterance initial when followed "by a close

vowel in the next syllable as in [^e:fu*] 'stream'.
c

- in utterance-initial when followed by an open

vowel in the next syllable as in [^e:ka*] 'one'
- in word-medial when followed by an open vowel in

the next syllable as in [ps:ka*] '(game) card'
- in word-medial before retroflex consonant when this

consonant is followed by an open vowel in the next

syllable as in [tjasr^a] 'winnowing fan'
- in word-medial when preceded by a nasal consonant

if this is followed by an open vowel in the next

syllable as in [mctka*] 'goat'
- in word-medial when preceded by a nasal consonant

which is followed by a close vowel in the next

syllable as in [me:mu*] 'we (excl.)'.

^• [e*]/[c"] - in utterance-final, as in [se-Cc*] 'okay',

[a:me *] 'she'.

8. [e:] - elsewhere, e.g. [pe:Iu*] 'name'

/«/

Description

(i) height of tongue: just above 'half-open'

(ii) part of tongue raised: the back part of the front

(iii) position of lips: neutral (with more vertical opening than

/i, i:/)

(iv) opening between the jaws: slightly narrower than /e:/,

but wider than for /i/ and /i:/.

1. [d«:]

2. [de:]

3. [e:]

4. [ae: ]

5. [c : ]

6. [e: ]
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Variants

1.

4.

5.

Front
i-.lose

Back

half-flose \ \ \

half-open

open

5v\\
\

s. [3C ]

3- [c]

[^e] - in utterance-initial when followed "by a close

vowel in the next syllable, as in [^eltka*] 'rat'
- in utterance-initial when followed "by an open vowel

in the next syllable as [^cnta*] 'how much'.
- in word-medial v/hen followed by an open vowel in

the next syllable as in [lek:a*] 'counting'
- in word-medial when preceded by an /r/ which is

followed by an open vowel in the next syllable, as

[e]
T

in [£ek:a*] 'wing'

- in word-medial when preceded by a retroflex

consonant which is followed by an open vowel in the

next syllable as in [pe^a.*] 'hen'
6. [as] or [a] - in word-medial when preceded by a palatal

consonant /c,^,j,J/ as in, for example, [dgata*]n

'a pair'

7. [e] - in word-medial when preceded by a nasal consonant

and followed by an open vowel in the next syllable

as in [nela*] 'month'

8. [ej - in word-medial when preceded by a nasal consonant

and followed by a close vowel as in [ameXlka*]

'America'.
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9. [e * ] - in utterance final, as in [mid:s*] 'terrace'

10. [e] - elsewhere, e.g. [f>eg:i*] 'pride'.

/«/

Description

(i) height of tongue: just below 'half-open'

(ii) part of tongue raised: the part between the front and

centre

(iii) position of lips: neutral; more open than /e/ and /e:/

(iv) opening between the jaws: somewhat wider than for /e,e:/

Variants

Front Back

The vowel /a/ occurs normally as allophone of /e/ and /a/. See

for details, Chapter 2, section 2.1.

/a:/

Description

(i) height of tongue: just above 'half-open'

(ii) part of tongue raised: between front and centre

(iii) position of lips: slightly spread or neutral; more open

than /e/, /e:/, /a/

(iv) opening between the jaws: wider than for /a/
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Variants

Front Back

The vowel /&:/ also normally occurs as an allophone of either

/«:/ or /a:/. See for details, Chapter 2, section 2.1.

/a:/

Description

(i) height of tongue: just above 'open'

(ii) part of tongue raised: the back part of the tongue

(iii) position of lip s: neutral; wide open

(iv) opening between the jaws: very wide

Variants

Front Back

!• Ta:] - in word-non-final when preceded by a palatal

consonant /c,■§,!/, for example, in [d3a:ti*] 'religion'

2. [a:] - when preceded by a palatal glide as in [ja:t*Xa']

'pilgrimage'
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3. [a:] - when preceded "by a retroflex which is followed by

a close back vowel in the next syllable as in

[pA:j;u*] 'difficulty'
4. ft:] - when .preceded by a nasal consonant but followed by

a close back vowel in the next syllable as in

[nt>:£u* ] 'seed'

5. [a:J - in word-medial when preceded by a nasal consonant,

but followed by an open vowel in the next syllable

as in [ma :1a'] 'garland'

6. [a*] - in utterance-final when preceded by a nasal consonant,

as in [upma] 'a savoury dish'

7. [a*] - in utterance-final, e.g. [c^Bbba*] 'tin'

/a/

Description

(i) height of tongue: just below 'half-open'

(ii) part of tongue raised: between the centre and back

(iii) position of lips: neutral; less open than /a:/

(iv) opening between the jaws: fairly wide open

Variants

Front Back

1. [a] - in utterance-non-final when followed by a front

vowel as in [pat:i*] 'cotton'
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2. [as] - in word-medial when preceded "by a palatal consonant

(/c,d, j, J"/) as, for example, in [Jask'ti*] 'strength'
n

3. [o] - when preceded "by /r/ in clusters, e.g. [swsfgAm]
'heaven'

4. [S] - in word-non-final when preceded "by a retroflex

consonant as in [p"fet:a*] 'hark'

5. [a] - between consonants in closed syllable as in [kAp:u*]
'to cover'

6. [a] - when preceded by a nasal consonant as in [mafa*]
'screw'

7. [a*] - in utterance-final, e.g. [poga*] 'smoke'

8. [a] - elsewhere as in [t^-aga*] 'with no control over the

body'

/o:/

Description

(i) height of tongue: 'half-close'

(ii) part of tongue raised: the back

(iii) position of lips: close-rounded; wider opening than /u:/

(iv) opening between the jaws: medium

Variants

Front Back
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r W i1. L o:J - in utterance-initial when followed by a close

vowel in the next syllable, as in [wo:p2.ka*]
'patience'

r W i
2. L o:J - in utterance-initial when followed by an open

vowel in the next syllable, as in [wo:<^a*] 'ship'
3. [©:] - fronted when preceded by a palatal glide as in

[j©:gAm] 'fate'

4. [o:] - when preceded by a nasal consonant and followed

by sin open vowel in the next syllable, as in

[mo^a] ' y/ater-irrigation'

5. [o:] - when preceded by a nasal consonant and followed by

a close vowel in the next syllable, as in [no:Xu*]

'mouth'

6. [o*] - uttera^nce-final, for example, in [kilo*] 'kilogram'

7. [o:]/[o:] - (less rounded) when followed by an unrounded

vowel in the next syllable, e.g. [go:pi*] 'name of

a boy'

8. [o:] - elsewhere, e.g. [po:gu*] 'thread'

/o/

Description

(i) height of tongue: just below 'half-close'

(ii) part of tongue raised: the fore part of the back

(iii) position of lips: close rounded; narrower opening than

for /o:/

(iv) opening between the jaws: medium
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Variants

Front Back

5.

6.

7.

8.

1. [Wol

2. [Wo]

3. [e]

4. [o]

[O]

close

half-close

half-open

open

\\\\ \Y • (e>

\
- in utterance-initial when followed "by a close vowel

in the next syllable, e.g. [wo£ugu*] 'to bend'
- in utterance-initial when followed by an open vowel

in the next syllable, e.g. [woka«] 'one'
- when preceded by a palatal glide, as in [jek:a*]

'my (possessive)'
- when followed by an open vowel in the next syllable,

as in [bok:a*] 'hole'

- when followed by an open vowel in the next syllable

which is preceded by a retroflex consonant, as in

[b3|:Q-] 'large basket'

[y] - between non- labial consonants in closed syllables

when followed by unrounded vowel in the next

syllable, e.g. [tjykra*] 'shirt'

[o]/[o] - when preceded by a nasal consonant, e.g. [mok:u]
'to pray', [mok:a*] 'bare tree'

[o] - elsewhere, e.g. [pok:u] 'dryness of a wound'

/u:/

Description

(i) height of tongue: just belov/ 'close'

(ii) part of tongue raised: the back
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(iii) position of lips: closely rounded

(iv) opening "between the jaws: narrow (i.e. somewhat close)

Variants

Front

5.

Back
close

half-close

half-open

open

1. [%:]

2. [V]

3. [ » : ]

4. [«:]

- in utterance-initial when followed "by a close

vowel in the next syllable, as in [wu:Xu'] 'village'
- in utterance-initial when followed "by an open vowel

in the next syllable, as in [wo :tQ*I 'shampoo'
- in utterance-medial when followed by an open

vowel in the next syllable, e.g. [p©:ta*] 'half-a

-day'

- when preceded by a palatal glide /j/, e.g.

[mtfju:fAm] 'peacock'
- in utterance-medial between two non-labial

consonants followed by an unrounded vowel in the

next syllable, e.g. [to :kAm] 'balance'

6. [u:]/[o :] - when preceded by a nasal consonant as in [nu:£u*]

'hundred'; [mo:la*] 'corner'

7. [u*] - in utterance final, e.g. [po:tu*] 'while going'

8. [u:] - elsewhere, e.g. [pu:lu*] 'flowers'

[«:]
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/w

Description

(i) height of tongue: just above 'half-close'

(ii) part of tongue raised: somewhat advanced point from the

back

(iii) position of lips: close-rounded, but less so than for

long /u:/

(iv) opening between the jaws: narrow

Variants

Front

4.

Back
close

half-close

half-open

open

2. [Wo] -

3. [u]

[? ]

c w i
1. [ u| - in utterance-initial when followed by a close

vowel in the next syllable as in [ffup:u*] 'salt'

in utterance-initial when followed by an open vowel

in the next syllable, e.g. [wo k:a*] 'hot, humid'

when preceded by a palatal glide / j/, e.g. [jud'hAm]

'fight'

between non-labial consonants in closed syllable

when followed by an unrounded vowel in the next

syllable, e.g. [kok:a*] 'dog'

in word-medial when immediately preceded by a

bilabial consonant which is followed by an open

vowel, e.g. [k<2p:a*l

6. [u]/[S] - when preceded by a nasal consonant, e.g. [mul:u]

'thorn'; [mo^:a#] 'meal made into a round ball'

[©] "
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7. [u*] - in utterance final, e.g. [pu:lu*] 'flowers'

8. [u] - elsewhere, e.g. [puli*] 'tiger'

B. Diphthongs (for further details on diphthongs, see 4.3.4 (7) )

/ai/

Description

(i) height of tongue: moving from 'open' to 'close'

(ii) • part of tongue raised: the front

(iii) positioning lips: neutral to slightly spread

(iv) opening between the jaws: changing from wide to narrow

Variants

Front

1.

2.

3.

4.

5.

6.

7.

Back
close

half-clos

half-open

open

[ai] - utterance initially, as in [aite*] 'if (happens)',

[aidu*] 'fine'

[a1] - word-medially when not preceded "by an affricate

consonant, as in [pAisa*] 'penny'

[ai,] - Between nasal consonants, as in [mAinAm] 'wax'

[ai ] - when preceded "by a nasal consonant , e.g.

[mAilu*] 'mile'

[as ] - when followed "by an open vowel in the next syllable,

e.g. [tAclAm] 'medicinal cream for headache'

[el] - when immediately preceded by an affricate consonant,

e.g. [tjeinu*] 'chain', [dgetlu*] 'jail'
[ai] - elsewhere, e.g. [afawat] 'sixty'

i
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/au/

Description

(i) height of tongue: moving 'open' to 'close'

(ii) part of tongue raised: the "back

(iii) position of lips: neutral to rounded

(iv) opening between the jaws: changing from wide to narrow.

Variants

Front Back
close

1.

2.

3.

4.

5.

6.

open

- in isolation

[eo] - when preceded by an affricate, as in [tjeoc^u*]
'deaf'

[oca ] - when preceded by a labial stop consonant, e.g.

[poonu] 'pound'

[d® j - when preceded by a labial nasal consonant, e.g.

[moonAm] 'silence'

[ao ]/[ao ] - when preceded or followed by an alveolar nasal

consonant, as in [iuokgiu'] 'male servant',

[gAo nu'j 'frock'

[a o ] - when word-medial, e.g. [sao^u*] 'washing soda'.

4.3 Instrumental study of some aspects of articulatory and
acoustic characteristics of Telugu vowels and diphthongs

A number of different instrumental techniques were used to

investigate the phonetic nature of Telugu vowels and diphthongs.
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The articulatory characteristics of these vowels were examined

through X-ray photography, labiography and palatography; and

the acoustic characteristics by spectrography, kymography and

mingography. Material is presented in terms of each technique

separately.

4.3.1. X-ray study of tongue, lip and .jaw -positions of vowels

In order to ascertain the tongue positions of the ten vowel

sounds /i,e,a,u,o,i:,e:,a:,o: and u:/ in Telugu, the X-ray

photographs reproduced on the next page were made during their

articulation (see the procedure given in detail in Chapter 3,

Section 2+.1 ). The following is an attempt to describe the

gross positions of them in comparison with each other. A few

observations were also made on the lips and jaw positions of the

same vowels. In these respects X-rays were found to be very

useful in the study of vowel articulations, more particularly

in determining the location of the highest point of the tongue

in relation to other vowel sounds. As Abercrombie says (1967:55)

vowel sounds "being made with 'open approximation' of the

articulators, involve little contact and sometimes none at all",

or, in G-irason's words, "when there is no contact it is difficult

to specify them in terms of the positions of the highest point

of the tongue" (1970:35). In this regard X-ray photography

enables us to a certain extent to determine the positions of

the tongue whether high or low in relation to each other vowel

during its articulation. First, the tracings of each X-ray were

made (see the details on p.181). Figs.10 and 11 represent the

individual tracings of the articulatory positions for each vowel
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sound under discussion. Then, the tracings so made were

superimposed on one another to show changes in position and

configuration of the tongue, lips and .jaws and pharyngeal

structures in order to relate such differences in the sound

produced. Pigs. 12 to 11+, thus, represent the superimposition

of tracings for various vowel types with respect to their

different positions. They are described in terms of (l) the

tongue positions and (2) the lips and jaw positions as follows.

(l) Tongue-positions of the vowels

Tongue positions of the vowels are described in terms of

(a) what part of the tongue is raised and (b) the height to

which it is raised.

(a) The part of the tongue which is raised: V»hen we describe

what part of the body of the tongue is raised (i.e. the tongue

hump position) we speak in terms of 'front1 or 'back' or

'intermediate' (i.e. the 'centre') part of the tongue. (These

are the descriptive labels, generally used in relation to the

parts of the palate).1

In the following analysis the terms 'front', 'central', and

1. The palate i.e. the roof of the mouth is divided into three
major parts (moving backwards from the upper front teeth:
(l; the 'alveolar or teeth ridge'. (2) the 'hard palate'
(the highest concave part) and (3J the 'soft palate' or the
'vdlum'. (See Pig. 8 , on p.182). When the tongue is at rest
the 'blade' lies below the alveolar ridge, the 'front' lies
below the hard palate. The 'centre' part of the body of the
tongue lies partly below the hard palate and partly below the
soft palate (i.e. at the point of intersection). The 'root'
of the tongue lies opposite the back wall of the pharynx.



'"back* are referred to the location on a horizontal pla?;,e of

the palate. The palate is shown very distinctly on a lateral

X-ray (see Fig. 8) which makes it convenient to describe the

tongue positions of vowels.

As we can observe from Fig.12, the position of the 'tongue

hump' is beneath the hard palate for some vowels and for some

others it is beneath the soft palate. The front part of the

tongue is raised in the direction of the hard palate for the

vowels i,i:,e,e:, and the back and blade remain relatively low

when compared to the front part. Similarly, the back part of

the tongue is raised highest in the direction of the soft palate

for a:,0,0:,u,u:, and the blade and front part remain relatively

low. Therefore, these vowels may be called accordingly the

'front vowels', and 'back vowels' respectively. This confirms

the traditional, auditory/articulatory description of these

vowels as front and back except in the case of /a/. The

bunching of the tongue for this vowel is highest towards the

intersection of the hard and soft palate. The point of highest

elevation is further forward than the back vowels and more

retracted than the front vowels. Hence, it may be called a

'central' vowel.

However, the tongue hump positions for all the vowels vary

considerably in their degree of frontness and backness. The

arching of the tongue is much more forward for i: than for any

other vowel sound in the series. It is slightly more retracted

from that position for e: and then for i and then e (moving

backwards from the upper front teeth in that order). The position



Fig.,12. Superimposed tracings of X-rays
of front and back vowels.

-- front vowels

— back vowels
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of the tongue hump becomes more retracted as it lowers from i:

to e:, e: to i, and i to e. Similarly the position of the tongue

hump in the "back is more forward for u and more retracted for a:.

The tongue hump position for o is slightly more retracted than

for u and further forward than for o:,u: and a:. The vowels

u: and o: overlap at some point in the "back. Therefore the

position of the root of the tongue is the same for both.(see Fig.13).

In terms of the movement of the tongue hump position from

front to the back the following order of vowels is found: i:,e:,

i,e,a.,u,o,a: ,o:/u:.

The tongue hump position in the front vowels is also

somewhat further forward for long vowels (particularly for i:)

than for short ones. Similarly, in the back it is more retracted

for long vowels than for short ones (see Fig.110. In other words,

the tongue hump positions for the front short vowels are less

front and the tongue hump positions for the back short vowels

are less back. Consequently, all short vowels in the front and

back move towards the centre: the short vowels are centralized

when compared to the corresponding long ones. The results of

the palatographic investigation also suggest similar

conclusions (see U.3.3).

There is also variation in the degree of frontness and

backness depending on the tongue height. The position of the

hump of the tongue for the vowels e,e: in the front and 0,0: in

the back does not show as much variation in frontness and

backness as it does for i,i: in the front and u,u: or a and a:

in the back. Therefore, the vowels i,u and a are much more
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Pig.13. Superimposed tracings of X-rays of
close and non-close vowels.

close vowels

half-open vowels
•••• open vowels
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Pig.14. Superimposed tracings
of X-rays of short
and long vowels.

----- short vowels

long vowels



centralized than e and o.

("b) The height of the bod:/- of the tongue

What we have discussed, so far, in the above paragraphs, is

only the horizontal variation of the point of greatest arching

of the tongue. Now, "by looking at the extent of the arching on

a vertical plane the following conclusions can he drawn.

The vertical plane is described in terms of 'close', 'half-

close', 'half-open' and 'open' according to the degree of

constriction (i.e. the tongue height).

The arching of the tongue is closer to the roof of the

mouth for i: than for any other sound, and lower for a: than for

any other. Accordingly, they eanhe 'close' and 'open' vowels

respectively. If we pass from e to e: and then e: to i and then

i to i:, the front of the tongue arches progressively higher

towards the hard palate. The same is the case with the

corresponding back vowels. The position of the hump of the

tongue is progressively higher towards the soft palate from a:

to a,o,o:,u/u:. However, the 'close' front vowels and the 'close'

back vowels are not equally high, even though they are highest

among the front and back series.. They may be called, thus,

'close vowels', yet they differ in their degree of tongue height.

The position of the tongue hump is slightly higher for u than for

i: and it is much lower for u: than for i:. The vowels e and o,

and e: and o: show no such differences in height. The vowels a

and a: show a great variation in their tongue height, the former
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being higher and further forward than the latter.

The vowels can be placed in the following order,

according to the place of the tongue-hump in the horizontal

plane, beginning with the most front:

i: is much more advanced than e:

e: is slightly less advanced than i and more retracted

i is slightly less advanced than e and more retracted

e is more advanced than a and less retracted than e:

a is slightly more advanced than a: and more retracted

u is slightly more advanced than o and more retracted

0 is more advanced than a: and more retracted than u

a: is more advanced than o:/u: and more retracted than

o: is more retracted than o and the same as u:

u: is more retracted than u

When ordered according to the height of the tongue we find

the following order:

In the front:

i: is highest, and most fronted vowel possible

1 is much lower than i: and slightly less high than e:

e: is slightly higher than e and lower than i

e is slightly higher than a and less low than e:

In the back:

u: is higher than o:

u is higher than o and the same as u:

o is higher than a: and lower than o: and u

than i:

than i:

than e

than a

u and a
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o: is higher than a: and lower than u:

a is slightly higher than a: and lower than e and o

a: is lowest, and furthest "back vowel possible

The distances between vowels is not equal. All long

vowels are distributed over a wider area than the short vowels.

As it is customary to present the vowel system of a

language in some sort of diagram which represents more or less

accurately the position of the tongue for each of the vowels

according to the part and the height of the tongue, they may be

plotted on the cardinal vowel chart as below:

\i: \
—

\ * \ u u:

\e: \ 0:

\ e \ 0

\ \ a.

\
It may be appropriate to point out here that similar

results are obtained through palatography regarding the height

of the tongue and the frontness and backness of its articulation

(see section 4.3.3).

(2) Lin and Jaw positions of vowels

(a) Lip position



The degree of lip rounding and spreading is not easy to

describe "but the approximate positions of lips in the vertical

dimension can "be described well on the basis of X-ray analysis

of the lateral view. As we can observe from the traces

of vowels reproduced earlier (see pigs. 12-1U-) the vertical position

of the lips varies considerably in different vowels."'' Prom

Pig.12 we can observe that the position of the lower lip is

somewhat higher (i.e. the lower lip is closer to the upper lip)

for the back vowel series than for the corresponding front vowel
2

series. This suggests that the lips are closer for back vowels

than for front. The vowel u: shows a slight protrusion.

There is also a variation in the degree of lip opening

within the front vowels as well as back vowels. The vowels e

3
and e: show more open lip position than i and i:. Similarly

the lip position for a and a: is much opener than for o,o: and

u,u:. The vowels u,u: show closer lip position than o and o:.

1. It must be stressed here, that the statements made on the
variations in the lip position are not quite accurate,
because of the nature of the procedure of the X-rays made.
All the utterances were of the structure PV(:). Some vowel
sounds have been exposed earlier in the utterance than the
others. Por instance, the vowel /i/ which shows almost close
lip position as for [p]. This may, perhaps, mean that the
X-ray photo was taken just at the time of release for [p]
instead of after it had been released. However, the long
vowels have been photographed more or less during their
actual articulation. There is a possibility of making some
conclusions regarding the general behaviour of lip positions
as shown by X-ray traces and I think the findings on these
vowels are reliable, though the nature of the preceding
consonant [p] being bilabial did bring some inconvenience in
reading the lip positions of vowels accurately.

2. The vowel i is of course excluded from this (see Footnote l).

3. Though, the lip tracing for i: and e: is almost the same,
the difference is shown in the height of the front lower teeth.
The front lower teeth are lower in the case of e:.



All in all, the lip position for a,a: is much more open, for

i,i:, u,u: it is more close and for e,e:, 0,0: it is inter¬

mediate position.

In addition, there is a difference in lip opening between

the short and long vowels. The short vowels show closer lip

opening than the long ones. In other words all long vowels

have opener lip positions when compared with corresponding

short ones (see Pig. 11+ ). Though this is what emerges from an

examination of the X-ray tracings of the pairs, we must remember

the short vowels may be close because of preceding [p].

(b) Jaw position

The jaw position is slightly higher (or closer)'1' for back

vowels than for the corresponding front ones (see Pig.12 ).

There is also variation within the front and back vowels. It

is lower (or more open) for e,e: than for i,i:; and for a,a:

than for u,u:. The jaw position of the vowel o overlaps with u.

The jaw positions for short vowels are consistently higher

than for the corresponding long ones.

All in all, these results of the X-ray study of the Telugu

vowel sounds confirm, in general, the traditional articulatory/

auditory based phonetic quality -of vowels derived from the

position and highest point of the constriction of the tongue

1. Jaw positions are described by Kantner and West (1960:68) in
terms of the distance between the upper and lov/er jaws as open,
half-open, half-close and close and by some others in terms of
high, medium and low.



(i.e. the tongue height and front-to-hack dimension). In fact

the results justify Ladefoged's comments in his article on

phonetics in Encyclopaedia Britannica (1974:277-278) that

"the specification of vowels in terms of the position of the

highest point of the tongue is not entirely satisfactory for a

number of reasons. In the first place, it disregards the fact

that the shape of the tongue as a whole is very different in

front vowels and in hack vowels. Second, although the height of
.O

the tongue in front vowels varies hy a ooroximately eaual

amounts for what are called equidistant steps in vowel quality,

this is just not factually true in descriptions of hack vowels.

Third, the width of the pharynx varies considerably, and to some

extent independently of the height of the tongue, in different

vowels". (See for similar statements again hy Ladefoged, 1975:15)
The last factor has not been discussed here so far with respect

to Telugu vowels; however, a brief discussion of this is also

made below.

All the X-ray tracings of the vowels do show some variation

in the width of the pharynx. In general, it looks as if the

pharynx width is correlated to the vowel height, although

Ladefoged (1974:278) points out that it varies "to some extent

independently of the height of the tongue." (See also 1979:44).

Among the front vowel series, e and e: have relatively narrow

pharynx, than i and i: respectively; and among the back vowel

series a and a: have relatively narrower pharynx than, the other

vowels o,o:, or u,u: respectively. It is also the case that

among the ten vowels of Telugu examined, the closest vowel i: has

the widest pharynx and the open vowel a: has the narrowest pharynx



This confirms Pant's statement that "The main distinctive

feature of the vowel [a] compared with front vowels is the

relative narrow pharynx. The highest point of the tongue,

"being the holy reference of classical articulatory phonetics,

has no acoustic relevance in this system and is fit for

revision itself. The narrowing of the pharynx on the other

hand is a necessary requirement for making an [a]" (1964:128).

This can- also "be seen in JTartey (1980.54) where he makes a

remark on Pant's work "by saying "that the highest point of the

tongue is not an accurate articulatory representation of the

vowel [a], since the major difference "between [a] and all front

vowels is the relative narrow pharynx."

Another point that Nartey makes is that "all the so called

'tense' vowels have a wider pharynx than all the so called 'lax'

vowels" (1980:55; also see Ladefoged, 1964). If we assume the

so called long vowels in Telugu to he 'tense' and the so called

short vowels to he 'lax', (since their articulatory differences

correlate with Ladefoged's (1975:245) statement that "the feature

Tense to distinguish [+• tense] vowels which are on the periphery

of the vowel area, and the corresponding [-tense] (lax) vowels,

which are slightly lower and more central"), then it does agree

for Telugu vowels with Ladefoged, except for the (open) vowels

a and a:, there is a relatively wider pharynx for the other

long vowels than for the corresponding short ones. In the case

of short and long a and a:, this distinction is seen the other

way round with respect to the width of the pharynx. The long a:

articulation has somewhat narrower pharynx than the corresponding

short a. Here one has to remember that the short vowel a in



Telugu is not lowered like the other short vowels, but instead

it is raised, but centralized, like the other short vowels.

According to Ladefoged (1975:245) the centralized vowels are

[-tense] or lax. If we take this into consideration, then we

should find still a narrow pharynx for this vowel a being

centralized. But this is not so. Therefore, I presume that

(i) either the distinction between a and a: is exceptional from

the other pairs of vowels or (ii) the width of the pharynx varies

according to the height of the tongue in that the higher the

vowel is, the wider the pharynx which is the case evidenced by

the X-ray tracings of all vowels in Telugu.

Jakobson and Waugh (1979:135-136) also point out that

"tracings of X-rayed vowel articulations from numerous languages

and X-ray motion films of English, Egyptian, Swedish and Eskimo

phonations reveal consistent differences of both degree of

constriction and of pharyngeal volume between tense and lax

vowels. In addition, there are also differences of lip position

(less rounded, sometimes less spread, for lax vowels) and larynx

position (deeper for tense vowels, especially for rounded vowels).

The articulatory gestures involved appear to be much the same

irrespective of the language, which points to a universal

physiological and biological- basis for the acoustical contrasts

founded on this difference. [Wood 1975:111 cf. Halle 1977:611f.]"

The tracings of X-rayed vowels for short and long vowels in

Telugu also confirm all the above mentioned factors by Jakobson

and Waugh (1979) with the exception of lip positions. The lip

positions of short and long vowels cannot be compared with



confidence in this analysis of X-rays due to the influence of

preceding bilabieg. consonant [p ] on the lip positions of a

short vowel where the short vowel has "been exposed earlier than

the corresponding long vowel and it is difficult to know from

the lip position whether the lips are still held for [p ] or for

the following vowel. However, the labiograms of the speaker

BRE. for-short and long vowels do not reveal any difference in

their lip rounding or spreading. Both short and long vowels

have very much the same lip positions, whether it is a case of

rounding for back vowels or of spreading for front vowels. Only

the opening on a vertical dimension is somewhat slightly different

for both. The short vowels have relatively slightly less opening

between the lips (vertica lly) than, the corresponding long

vowels. That is, there is no apparent difference between short

and long vowels either in lip spreading or in lip rounding on a

horizontal dimension. The short and long vowels, thus in Telugu,

can be considered to differ only in the distance between the

upper and lower lip (lip height).

4.3.2 Labiograohic study of lip-positions of vowels

Some labiograms^" of the Telugu vowels during their articulation

were made in order to study their lip and jaw positions. The

diphthongs were also included in this study. The material

consisted of all the ten vowels (i,i:,e,e:,a,a:,o.o:,u and u:)

1. Labiograms were made by a new apparatus which has been just
developed in the Phonetics Laboratory, Department of Linguistics,
University of Edinburgh. The details regarding this equipment
can be found in Azzopardi, 1980:117-119.



and the two diphthongs (ai and qu) spoken "by BRR in (l) isolation

and (2) in open monosyllables [CV(:)1 - both representing letters

of the Telugu alphabet. In the case of the diphthongs,

labiograms are taken of only the second element.

It may be noted that the earlier articulatory description

of lip-positions for vowels based on X-rays involve the speaker

KNR and the present description of the same vowel lip-positions

by labiograms involve the speaker BRR. In any case each of the

results supplements the information from the other and the X-rays

provide only the lateral (view) information whereas the labiograms

provide both lateral and frontal (view) information.

The following is a brief description of some of the

observations made on the lip-positions (lip-spreading, lip-

rounding and lip protrusion) of the above mentioned vowels and

diphthongs during their articulation spoken in isolation by BRR,

but without taking any actual measurements as such. It would be

interesting to measure in terms of Laver's terminology (1979:38,

39) and see the upper lip and lower lip vertical raising/lowering,

expansion and contraction/outer protrusion; and horizontal lip

opening/expansion, the distance between the lips and also the

jaw positions of each vowel. For this kind of analysis one needs

a sufficient number of samples, more than one set, in order to

quantify the results. I hope to analyse these sounds in terms

of all these aspects (features) in detail later, but for the

present purposes of articulatory information the following will

suffice. I shall just make a few specific comments on the lip

positions of vowels in relation to each other. The comments are



based on direct observations (representing the front view of

labial settings) on to the photographs reproduced on the

following page.

It will be noted that the lip-spreading and the lip-

rounding are slight. This is particularly apparent if one

compares the position of the lips when "at rest" with the

position during the articulation of unrounded vowels: the main

difference is in the lip height, there being no significant

difference in horizontal width. To some extent the labiographic

analysis of all vowels does confirm the articulatory features

found earlier with respect to vertical dimension of the lip

positions seen laterally by the X-ray tracings. In addition,

there are other dimensions of lip positions which can be

profitably taken into account for the articulatory description

of the same vowels as follows.

Prom the labiograms reproduced on the following page, it

can be seen that out of 12 sounds (ten vowels and two diphthongs),
seven of them (the front vowels, back open vowels and the

diphthong ai) have visible teeth and the rest (back rounded

vowels and the dipthong au) do not. Though the teeth can also

be informative, for example between the front close and half-

close vowels where the upper and lower teeth are fairly close

together in the former vowels (i,i:) and wide apart in the later
. , this

vowels (e,e:), I shall not take/ into account at the moment, but

concentrate only on the lip positions and their shape during the

production of a vowel.



Labiograms of vowels snd diphthongs (BRR)

Lgm.k e: Lgm. 5

Lgm.7 o: Lgm. 8

Lgm.10 u: Lgm.11

Lgm. Neutral position

Lgm.6 a:

Lgm.12 ai

Lgm.9 u



All the "back vowels, except the open ones, have close lip

rounding. The vowel u in qu also shows similar close-lip

rounding as opposed to other vowels under investigation, and

furthermore it has an intermediate aperture (or vertical opening

"between the lips when compared to close and half-close "back

vowels.

There is again a further noticeable difference in lip

rounding "between the close "back vowels and the half-close "back

vowels. The lips are held fairly close together (with a small

aperture in the centre) in the case of u and u:, and in the case

of o and o: the lips are relatively far apart (with a somewhat

realtively larger aperture in the centre than for u,u:). The

half-close back vowels have the lips held slightly wider apart,

"but with slight protrusion ana more open lip rounding, than the

corresponding close vowels u and u:.

The front vowels and the open vowels (including the

diphthong ai) show spread lip position. There is again a great

deal of variation in the lip-positions of each vowel in their

shape and the distance "between them. The half-close vowels e,e:

have lips held during their articulation relatively wide apart

than in the case of close vowels i,i:.

The distance "between the two lips i.e. the height of the

opening of the two lips varies according to the vowel height.

The front half-close vowels have wider (larger) lip opening than

the corresponding close vowels. Similarly the "back open vowels

have considerably larger lip opening than the half-close "back
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vowels and the half close have slightly larger opening of the

lips than the close vowels. Furthermore, among all the vowels,

the front open vowels e and e: have the widest opening of the

lips and the close hack vowels u and u: have the narrowest

opening of the lips.

The vowels with spread lip positions have much more opening

of the width of the lips vertically than the vowels with rounded

lip positions.

There is a slight difference in the short and corresponding

long vowel lip positions, hut only of lip-height. The opening

between the lips is slightly larger for long vowels than for

corresponding short vowels. There is no difference in the width,

that is in the spreading of short and long vowels.

With respect to roundedness of the vowels (close and half-

close hack vowels) there is a similarity between English u:

pronounced by Jones, D (1918; 1972:83) and the Telugu u: by BRR,

but not the Tamil u: pronounced by Balasubram&nian (1972:153).
The Tamil vowel lip-positions show no similarity to Telugu, since

they seem to be somewhat artificially emphasized by the speaker,

and as a result there is a large opening of the lips with greater

width and height for each vowel. Telugu vowels were spoken

naturally without sustaining their articulation for the purposes

of their study of lip positions. The vowels o and o: in Telugu

do not show much raising of the centre of the upper lip in a

sort of round protrusion as in the vowels of Tamil by Balasubramanian

(1972:153) or English by Jones, D (1972:77,79).
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In summary, based on the analysis of the labiograms of all

the vowels in terms of their lip positions during their

articulation, we may say that the vowels u,u:, 0,0: and the

last vowel in cu are somewhat rounded, and the other vowels i,i:,

e,e:, a,a: and ai are unrounded (i.e. somewhat spread).

4.3.3 Palatographic study of tongue positions of vowels

Palatograms of the same ten vowels in monosyllables of the

type PV(:), that were used for the study of tongue positions by

X-rays, were made in order to find out further what positions

the tongue assumes during the vowel articulation. This is to

help in the verification of the articulatory differences found

in the tongue positions of vowels as shown by X-rays.

Though there was some slight disadvantage in the use of

preceding consonant [p] during the articulation of short vowels

for X-ray photography (see A4..3.1) here there is no such problem

arising from having [p] as the preceding consonant. It is rather,

advantageous to have this labial consonant which does not interfere

with the study of tongue contact with the roof of the mouth in

the articulation of vowels and which at the same time allows us

to be confident that there is no impact of an onglide (as is

often the case with utterance-initial vowels) on the articulation

of the vowel being studied. Thus, whatever contact area we see

on a palatogram will be entirely for the vowel alone. The two

diphthongs were also included in this analysis.

Though Ladefoged states that during the articulation of

vowels "none of the articulators come very close together, and
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the passage of the airstream is relatively unobstructed"

(1975:11), the sides or rims of the tongue are capable of making

a contact with the sides of the palate along the line of the

teeth during the production of some vowel sounds. Such contacts

between the tongue and the palate can be studied through

palatography which not only shows the contact or lack of it, but

also the extent of the area of contact, which can be profitably

used to a certain extent in determining the tongue position

during its articulation. In addition, by using both techniques,

X-ray photography which gives the information about the centre

of the tongue being raised and palatography which gives the

information on the sides of the tongue being raised towards the

palate, one can obtain full information on the articulation of

vowel sounds.

The following description is based on the placing of the

palatogram with the front of the teeth at the top and the soft

palate at the bottom; hence palatographic right and left refer

to the speakers left and right respectively (for details on

palatographic methods, see Chapter 3).

The palatograms were analysed by using the width (quantity

area) of lateral bands of wipe-off to determine closeness/
openness of vowels; and the location of wipe-off in a front/back
direction to determine frontness/backness (advancement/retraction)
of vowels. It should be noted here, however, that some problems

arise from trying to analyse the area of wipe-off to determine
the relative frontness or backness of a vowel. This is because

the greater area of wipe-off for a closer as opposed to a more



open vowel will "be apparent not only in the lateral dimension

"but also in the longitudinal dimension. The result is that

what one might "be tempted to interpret as showing a greater

degree of frontness of articulation may in fact he no more than

part of the evidence for a greater degree of closeness.

The following description refers mainly to the speaker KNR,

hut the results were supplemented hy the information obtained

from BRR as well.

Nearly all the palatograms of the vowels and diphthongs show

a clear wipe-off on the roof of the mouth during their articulation.

The non-close vowels, particularly the vowel a and a: show in

most cases no wipe-off.

The palatograms of the front vowels show wipe-off on the

occlusal surface of the teeth on hoth sides and also the wipe-off

on the sides of the palate near the hase of the molars and.

bicuspids which indicates that in articulating the front vowels

the sides of the tongue have made contact with the sides of the

roof of the mouth in the front. The back vowels sometimes show

wipe-off on the sides of the palate near the base of the second

molar and also beyond the second molars."'"

Thus in the case of front vowels, the sides of the tongue

made contact with the roof of the mouth further forward; while in

1. Palatograms of the front vowels show that the wipe-off caused
by the sides of the tongue is not uniform on both sides of
the roof of the mouth. This may be due to an asymmetry in my
palate which was observed from the palate cast of the mouth.
There is more wipe-off on the right than on the left.



the case of hack vowels, the sides of the tongue made contact

with the roof of the mouth further hack in the mouth. In

addition, there are further differences in the extent of the

area of contact during the production of each vowel. I shall

describe each vowel by taking into the account of wipe-off on

the teeth (i.e. on the occlusal surface of the teeth on hoth

sides) and on the sides of the palate.

Front vowels

i

The palatogram of the vowel i shows a wipe-off on the occlusal

surface on hoth sides as well as the sides of the palate near

the hase of the molars and bicuspids on the left side of the

palatogram. That is, during the articulation of [i] the sides

of the tongue have made contact on the occlusal surface of the

teeth on hoth sides in the region extending from the first

bicuspid to the second molar tooth (i.e. in post-alveolar, pre-

palatal, palatal and post-palatal zone). The wipe-off on the

sides of the palate near the hase of the bicuspids and molars is

only on the left side of the palate (i.e. in post-alveolar, pre-

palatal, palatal and post-palatal), hut there is a little amount

of wipe-off on the palatogram on hoth sides beyond the second

molars (i.e. in the beginning of the velar zone).

e

The palatogram of the vowel [e] shows a wipe-off caused hy the

sides of the tongue on the occlusal surface of the teeth on hoth

sides, and also on the sides of the palate near the hase of the

molars on the left side. The contact area on the occlusal surface



extends from the first "bicuspid to the second molar on both

sides (i.e. in post-alveolar, pre-palatal, palatal and post-

palatal zone) while the wipe-off on the sides of the.palate

near the base of the teeth on the left side is only from the

first molar to the second molar (i.e. palatal and post-palatal

zone) and also beyond the second molars (i.e. in the beginning

of the velar zone).

i/ e

The contact between the sides of the tongue and the sides of the

roof of the mouth is firm only in the molar region, while in the

bicuspid region the contact is slighter for [el than [il on the

occlusal surface on both sides. Also in the case of [eT the

wipe-off on the sides of the palate is only near the base of the

molars, but in the case of [i] the wipe-off shows from the first

bicuspid to the second molar, that is, [e] shows wipe-off in the

palatal and post-palatal zone, whereas [i] shows wipe-off in the

post-alveolar (very slight), pre-palatal, palatal and post-

palatal zone. If we compare the palatograms of [e] with that of

[i], it shows that the contact area for [i] is wider on the sides

of the palate near the base of the teeth on the left side than in

the case of [e]. This shows that the air passage is wider in

the case of [e] than in the case of [i] i.e. [e] is more open

than [i].

i :

Among the long, front vowels, the palatogram of the long [i:]

shows a wipe-off on the occlusal surface on the teeth on both

sides extending from the first bicuspid to the second molar (i.e.



in post-alveolar, pre-palatal, palatal and post-palatal zone)

and also on the sides of the palate near the base of the teeth

on both sides extending from the first bicuspid to the second

molar, and also beyond the second molar (i.e. in post-alveolar,

pre-palatal, palatal, post-palatal and velar zone).

i/ i:

The contact area between the sides of the tongue and the sides

of the roof of the mouth is firm only in the molar region, while

in the bicuspids region the contact is slighter for short [i]

than for long [i:]. The wipe-off on the sides of the palate near

the base of the teeth is further forward in the case of long [i:]

than short [i]. And also, if we compare long [i:] with short [i],

the long [i:] shows wider wipe-off i.e. the contact area in the

case of long [i:] is wider on the sides of the palate near the

base of the bicuspids and molars on the left side than in the

case of short [i]. This indicates that the body of the tongue

is raised somewhat higher for long [i:] than for short [i], i.e.

there is a greater area of contact in the case of long [i:]-

This shows that the short [i] is slightly more open and the air

passage is considerably wider than in the case of long [i:].

e:

The palatogram of the vowel [e:] shows wipe-off extending from

the first bicuspid to the second molar on the occlusal surface

on the teeth on both sides (i.e. in post-alveolar, prepalatal,

palatal and post-palatal zone), and also it shows a wipe-off

on the sides of the palate near the base of the teeth only near

the molars (i.e. palatal and post-palatal zone) on the left side.



e/e:

If we compare long [e:l with short [e], the short [e] shows a

wipe-off on the sides of the palate near the base of the molars

on the left side somewhat further bach than long [e:] (in the

palatal zone). The long [e:J shows wipe-off from the beginning

of the palatal zone, while short [el does not. Also, the wipe-

off on the sides of the palate near the base of the molars (i.e.

in palatal and post-palatal zone) is wider in the case of [e:j
than in the case of [e]. This shows that the sides of the tongue

have made a greater area of contact with the sides of the roof of

the mouth when vowel [e:] is articulated. This means that the

air passage is wider in the case of short [e] than in the case

of long [e:] i.e. the short [ej is somewhat more open than long

Co:].

i :/e:

If we compare a long [e:] with long [i:] the long [e:] shows

that the contact between the sides of the tongue and the sides of

the roof of the mouth is greater only in the first and second

molar region (i.e. in palatal and post-palatal zone), but slight

on the first and second bicuspids, whereas the [i:] shows firm

contact throughout from the beginning of the first bicuspid to

the second molar. Also, the wipe-off on the sides of the palate,

near theb ase of the teeth is different for [e:l and [i:]. The

long [e:j shows wpie-off on the sides of the palate near the base

of the molars (i.e. in the palatal and post-palatal zone) on the

left side of the palatogram, whereas the long [i:] shows wipe-

off on the sides of the palate near the base of the bicuspids

and molars as well (i.e. in post-alveolar, pre-palatal, palatal



post-palatal and velar zone). The wpie-off on the sides of the

palate near the "base of the teeth is also wider in the case of

long [i:] than in the case of long [e:]. This indicates that

the long [e:] is more open than the long [i:].

i/i :/e/e:

Comparing all these four palatograms, we can say that the air

passage is widest for [e], less wide for [e:], still less wide

for [i] and narrowest for [i:], i.e. [e] is the most open of

these vowels, [e:] is slightly less open than [e] hut more open

than [i] and [i: ], [i] is slightly less close than than [i:] hut

more close than [e] and [e:] and [i:] are closer than any other

of these three vowels.

Back vowels

u

The palatogram of the vowel [u] shows no wipe-off on the occlusal

surface of the teeth on hoth sides. But there is wipe-off on the

sides of the palate near and farther hack than the middle of the

second molar region (i.e. at the end of the post-palatal zone and

in the velar zone) on hoth sides.

u:

The palatogram of the vowel [u:] shows a wipe-off on the sides of

the palate, at the hack, farther hack than the first molar

(usually the second molar) region (i.e. in the post-palatal and

velar zone). This shows that the vowel [u:] is articulated

further hack than any of the front vowels. The palatogram of the

vowel [u:] also shows no wipe-off on the occlusal surface of the
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teeth or on the sides of the palate near the "base of the teeth,

on both sides of the palatogram, like the vowel [u].

u/u:

If we compare a long [u:] with a short [u], the long [u: 1 shows

a wider wipe-off than short [u] on both sides of the palatogram

i.e. in the velar region. We find that for the long [u:] the

sides of the tongue have made a greater area of contact with

the sides of the roof of the mouth at the back in the mouth.

This presumably means that the short [u] is more open than long

[u: ].

o

The palatogram of the vowel [o] shows a wipe-off on the sides

of the palate at the back, beyond the second molar region (i.e.

in the velar zone); but in the majority of cases it shows no

wipe-off.

o:

The palatogram of the vowel [o:] also shows similar wipe-off to

[o], farther back than the second molar region (i.e. in the velar

zone).

u:/o:

When the vowel [u:] is compared with the vowel [o:], the wipe-

off for [u:] is in both post-palatal and velar zone, but for [o:]
it is only in the velar zone. It seems to me that the extent of

the wipe-off in front-back direction is evidence of the closeness

of the vowel and possibly the frontness or backness of the vowel.



a/a:

The palatograms for the vowels [a] and [a:] show no wipe-off

during their articulation. This suggests that the sides of

the tongue have made no contact with the roof of the mouth.

Prom this we may assume that these vowels are articulated more

openly than any of the other vowels discussed above.

ai

The palatogram of a diphthong [ai] shows wipe-off on the occlusal

surface of the teeth from the first bicuspid to beyond the second

molar. The wipe-off is noticeably different from the close front

vowels, in that the v/ipe-off in the front of the palatogram is

not so firm as it is in the articulation of front vowels and

also the wipe-off at the back (i.e. beyond the second molar) is

greater than in the front. That is, the contact area on the

sides of the palate near the first bicuspid is greater for front

vowels than for the diphthong [ai]. The second element of [ai]
is very much centralized and more open than the front close

vowels. The passage of air channel for the diphthong is wider

in the front than for the vowels [i] and [i:] and narrower in the

back than for the same vowels.

ou

The palatogram of [au] shows wipe-off only farther than the

second molar teeth (i.e. the velar zone). This means the second

element of the diphthong [au] is further back in the mouth and/or

more open than the close back vowels. The air passage channel is

also wider for the diphthong [ai] than for [u] and/or [u:]. The

air passage (channel) for [au] is wider than for [ai].



On the "basis of the description of the palatograms discussed

above, the following conclusions can be drawn. These, conclusions

are relevant only to the data discussed here, i.e., apply only to

the final vowels in monosyllables.

The differences between the front and back vowels are very

clear, the front vowels having a wipe-off on the occlusal surface

on the teeth on both sides of the palate near the base of the

teeth; the back vowels have no wipe-off on the occlusal surface

of the teeth or on the sides of the palate near the base of the

teeth.

By observing the width of the lateral bands of wipe-off

on both sides on the palatogram, we may say that the air passage

(channel) in the front is widest for [e], less wide for [e:],
still less wide for [i] and narrowest for [i:]. Similarly, the

air passage (channel) in the back is widest for [o], less wide

for [o:], still less wide for [u] and narrowest for [u:] (see p.250)

Prom the above analysis we may also say further that among

the short and long vowel pairs, the long vowels are articulated

somewhat closer than the corresponding short ones. The usual

descriptions of Telugu state that quantity is the only difference

in the pairs of short and long vowels. There are, however,

considerable differences in the quality as well, as seen in both

palatography and X-ray photography.

All these differences found in vowel articulations of KNR,

through palatography, are the same for the speaker BRR. A set of



Palstograms of vowels and diphthongs In open monosyllables (KNR)

Pgm.e po

Pgm.U pe

Pgm.5 pu:

Pgm.2 pi

Pgm.6 pu

Pgm.3 pe:

gm.9 pa: Pgm„10 pa Pgm.11 pau Pgra.12 pal
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(see p.252)
his palatograms of the vowels are also reproduced/in order to

substantiate the results, and also because other experiments

(such as spectographic ones) reported later in this chapter are

based on his speech.

Falatograms of the same ten vowels in initial and medial

positions in monosyllables were also made. For this investigation

it was necessary to use nonsense syllables. This is because

Telugu does not contain monosyllables providing suitable material

for comparison. Telugu has no words of (c)VC or (C)V:C type

where the consonants are bilabial. (The sole exception to this

is [pa:m] 'snake', the usual pronunciation of which is in any

case with a final [u]. The nonsense syllables chosen for the

making of palatograms were of the form (l) initial vowel followed

"by [P] (V(:)P) and (2) utterance-medial vowels preceded and

followed by [P] (PV(:)P).

Since for utterances of the type CV or CV: (PV(:) ), a full

account has been given of the complete set of Telugu vowels in

terms of their articulatory differences in respect of tongue

height (cf. preceding pages), this section will be concerned only

with differences found between vowels in initial and medial

positions and between short and long vowels.

There are considerable differences between short vowels in

initial and medial position. I have taken only the front vowels

for an illustration of this (see Palatograms 13 to 19 )•
There is noticeably greater wipe-off for /i/ in /ip/ than for the



Palatograme of vowels (BRR)

Pgm .1a pi: Pgm .2a Pi Pgm .3 a pe:

Pgm ,4a. pu: Pgm.5.3. pu Pgm.6a-

Pgm 7a po: Pgm.ga. P°



same vowel in /pip/ and for /e/ in /ep/ than for the same vowel

in /pep /. The wipe-off for short initial vowels is much

narrower in air passage (channel) than for the same corresponding

medial vowels. This may mean that the utterance-initial short

vowels are articulated more energetically than the medial or the

initial short vowels are articulated by the tongue more close

(in the mouth to the palate) than the corresponding medial vowels.

However, the long vowels show slightly different patterns from

the corresponding short ones. The utterance initial long vowels,

similar to short vowels, show wipe-off extending further front

than the corresponding utterance-medial vowels. This may mean

that the utterance-medial long vowels are slightly centralized

(or retracted) than the utterance-initial corresponding long

vowels. But there is no obvious difference in the air-passage,

(cha nnel) between the utterance-initial long vowels and medial

long vowels which is very obvious in the case of short vowels.

See, for example, the palatograms of [i:] in [i:p] and in [pi:p]
and likewise [e:] in [e:p] and in [pe:p] reproduced on the

following page. Thus, these differences, between utterance-

initial and medial for short and short and for long and long, are

consistent. Even the back vowels behave very much the same as

front vowels, but in addition sometimes there is no wipe-off

for utterance-medial short back vowels which is not the case with

utterance-initial short back vowels. This again may be an

indication that the utterance initial vowels have some kind of

more energetic onset than the utterance-medial.

In initial position there is little if any difference,

between short and long vowels. In medial, however, there is a
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Pgm.17pi:p

Pgm.lUip
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very clear difference. See for example the vowels [i] and [i:]

in utterances [ip] and [i:p] or the vowels [e] and [e:] in

[ep] and [e:p] as opposed to the same vowels in [pip] and[pi:p]

or [pep] and [p«:p].

Some of the differences discussed ahove can he related to

the effects of on-glides on the articulation of vowels in

utterance-initial position, such on-glides not being present for

vowels in medial position. In particular should be noted the

greater wipe-off for initial short [i] and [e] as compared with

the same vowels in medial position. This question of the effects

of the utterance-initial glides before front and back vowels,

compared to those vowels in non-initial position where they have

not been preceded by a glide will be discussed in the accounts of

spectrographic evidence (see below, section 4.5.4 (6) ).

4.3.4 Spectrographic study of formant frequencies of vowels and
diphthongs

To examine the formant frequencies of Telugu vowels and

diphthongs, several wide-band spectrograms with frequency range

up to 400C Kz and 8000 Hz were made. The details of instrument

used and the method of analysis can be seen in Chapter 3, section

5.

I shall discuss in this section only the steady-state centre

frequency values of F-^, Fg and F^ of vowels in detail, without
any reference to their onsets and/or offsets or of surrounding

consonant influences on the formant frequencies of these vowels.



Data used for the purposes of this study of vowels through

spectrography consisted of a large number of samples containing

all 12 different vowels and two diphthongs occurring in all

three positions of a word in the same context and also in various

contexts. The words used were mainly monosyllables representing

the letters of the Telugu alphabet and disyllables of minimal

and non-minimal sets of meaningful words. The material, the

description and the analysis of these sounds is arranged in terms

of:

(1) vowels spoken in isolation

(2) vowels in random samples in word-initial, medial and final

positions

(3) short vowel group and long vowel group in minimal contrasts

(4) short and long vowel contrasts in minimal pairs in word-

initial, medial and final positions

(5) vowels in open monosyllables of the structures CV/CV:

(6) vowels in utterance-initial position and their onsets

(7) diphthongs spoken in isolation and in word-initial, medial

and final positions.

I shall restrict myself only to the inherent quality

differences of vowels and diphthongs seen individually and in

comparison. I shall also take only the most important articulatory

dimensions: (l) close Vs open ana (2) front Vs back here and

ignore the other minor features such as rounding, retroflexion

and nasalization.
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(l) Formant frequencies of vowels spoken in isolation

The measurement of the first three formant centre

frequencies of vowels in isolation representing the letters of

the Telugu alphabet spoken "by BRR are given in Table 1. As can

be seen from this Table, the formant frequencies of each vowel

vary as follows:

With the exception of the open vowels a and a:, F^ is
relatively low for long vowels (i:, e:, o: and u:) and higher for

corresponding short vowels (i, e, o and u), which means that all

the long vowels other than a: are articulated by the body of the

tongue more close (by assuming the first formant (height) is

inversely related (or equivalent) to vowel height) than the

corresponding short ones. In the case of a and a:, the long a:

has a relatively high F^ and the short g a lower F^ which
indicates that the long c: is more open (see Delattre, 1966:235

for the discussion of relation between formant frequencies and

articulatory movements) than short a.

Similarly in the front vowel series the long i: and e:

have higher Fg than the short i and e. Consequently, the distance
between F^ and Fg of long vowels is lower than in the corresponding
short vowels, which suggests that the long i: and e: are frontar

(on the assumption that tongue fronting is somewhat equivalent

to the distance betvtreen the first formant and the second) than

the short i and e.

However, in the back vowel series, among the pairs, there is

an opposite direction of Fg from the front vowel pairs. The
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TABL3 l(a) and ("b). fforrnant centre frequencies of vowels spoken

in isolation. (Average of two tokens for each vowel).

Vowel 7?
-1 —2 —3

i 375 2380 2850
i: 300 2415 2950

e 625 2250 2780
e: 550 2300 2800

a 735 1350 2795
a: 750 1250 2965

0 490 1125
o: 465 1075 -

u 425 900
u: 380 850 —

(8)

vowel i i: 3 e: a a: 0 o: u u:

?2 2380 2415 2250 2300 1350 1250 1125 1075 900 850

P1 375 300 625 550 735 750 490 465 425 380

?2~
?1

2005 2115 1625 1750 615 500 635 610 475 470



short q, o and. u have relatively higher Fg than long a:, o: and
u:. Therefore the distance between F, and F0 of hack vowels isJ.

slightly larger for short ones than for corresponding long ones.

From this we can conclude that long vowels are closer than short

vowels.

When the vowels are pronounced in isolation, the F^ of hack
close and half-close vov/els (u,u: , o and o:) is always invisible

(which may he what is expected in rounded vowels). However, F^
for other vowels (i:, i, e:, e, a: and a) is higher for long

vowels than for short vowels. This kind of change seen in Fg
here contradicts the statement made, for instance, by Joos (1948:

45) that the "third lowest hand is much more constant".

If we separate the short vowel series from the long vowel

series in Table 1, we see that in each series we find descending

Fg in the series i, e, a, o and u, and i:, e:, a:, o: and u:.

When these frequency values of F^ and Fg are plotted along
axes as in Fig. 15 (see for details regarding the formant chart

in Joos, 1948 or in Ladefoged 1975:173-174), from Table 1(b) all

the long vowels are more peripheral. There is a clear difference

between each short and corresponding long vowel pair. The short

vowels are not only slightly centralized from their corresponding

long vov/els, but also very much lower (apart from the vowel a,

of course) than the long ones. The amount of centralization is

slightly more for short a than for any other short vowel, and

the extent of lowering is slightly less in back vowels than in

front vowels.
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Pig. 15 Formant chart showing the relation between
the ten Towels of Telugu, spoken in isolation

Frequency of First formant (vertical axis)
plotted against Second formant (horizontal
axi © )
Frequency of the same First formant plotted
against the distance between the frequency
of the First and Second formants

(cf. Table l)



In addition, v/e can also see from the same formant chart

on the horizontal axis that the close vowels, or even the half-

close vowels are not located at the same height. The hack close

vowels are slightly lower than the front close vowels and the

hack half-close vowels are much higher, say "half-close", than

the corresponding front vowels which we might call "half-open".

We may describe each vowel in terms of relative position on

the formant chart as helow:

i : a close front vowel

i a front vowel between half-close and close

e: a front vowel between half-close and half-open

e a front vowel nearly half-open

a a near back vowel nearly open

a: a back open vowel

0 a back half-close vowel, a little opener than long o:

o: a back half-close vowel, a little closer than short o

u a back vowel between half close and close

u: a back close vowel

It may be seen in Pig. 15 that there are two kinds of

curves: (l) a solid and (2) a broken line used for representing

the same vowels on the formant chart. The solid line represents

the points marked by a heavy dot representing the location of a

vowel in terms of its F-^ against Fg and the broken line in terms
of F^ against the distance between F^ and Fg . This does give
a different result in the case of location of back vowels, in

that the F^ plotted against Fg shows the open vowels at the back



"being fronter than half-close vowels which is not quite the

same when they are plotted "by F^ against the distance "between
F^ and Fg. (The a: is "backer than o: in the latter).

In spite of this difference "between the two ways of plotting

the points on the chart, the later charts will, instead, show

only the conventional procedure of plotting F^ against Fg.

(2) Formant frequencies of vowels in random samples

The formant steady-state centre frequencies of all vowels

in word-initial,medial and final positions in disyllahics in

different contexts have "been measured and their average values

in each position for "both short and long vowels are listed

separately in Table 2 and 3 respectively.

Tables 2 and 3 consist of the vowel type, under

investigation, its measured frequency of range in a number of

samples and the averaged value for each vowel in each position.

These tables also show the averages in all positions, the total

range in all positions of every vowel. The vowels & and

have also been included among the vowels. The blanks in the

table indicate (l) the absence of a vowel in that particular

position (for instance £e and as: word-initially and o word-finally)

and/or (2) no visible formant (for instance, F„ in the case of

1. I shall discuss here only the steady-state centre frequencies
of initial vowels without any reference to their initial on-
glide effect. For a detailed discussion of this problem, see
section (6) of U.3.U.
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TAPLB 2, The range and the average centre formant frequencies

of each ghort vowel In all three positions of a Telugu disyllabic

word.

word-Initial word-medial word-final

Vowel
No. of No. of Range Average

Forroant tokens Range Average tokens Range Average No. of in all in all
Type tokens Range Average positions positions

i ?! 6 360- 430 12 380- 507 20 265- 372 265- 436
500 650 500 650

?2 2000- 2321 1100- 1987 2200- 2411 1100- 2240
2500 2650 2550 2550

?3 2600- 3092 2050- 2550 2520- 2773 2050- 2805
3750 2900 3150 3750

e ?! 6 500- 558 7 700- 721 4 500- 713 500- 664
750 750 850 850

1700- 1975 1720- 1756 1750- 1913 1720- 1881
c

2150 1850 2000 2150

?3 2480- 2605 2400- 2536 2550- 2775 2400- 2639
2700 2800 3000 3000

ffi ?! _ _ 2 500- 550 2 650- 700 500- 625
600 750 750

T?
2 1450- 1475 1300- 1550 1300- 1513

1500 1800 1800

?3 2650- 2775 2550- 2575 2550- 2676
2900 2600 2900

a P1 5 650-
750

710 14 500-
750

691 17 500-
800

713 500-
800

706

P2 1300-
1500

1410 1250-
1800

1500 1250-
1450

1371 1250-
1800

1427

P3 2500-
3100

2730 2250-
2800

2499 2430-
3100

2766 2250-
3100

2665

o P1 3 380-
500

453 7 550-
750

683 - - 380-
750

568

P2 740-
1100

913 1000-
1250

1190 - - 740-
1250

1052

P3 2250-
2700

2533 2000-
3100

2643 - - 2000-
3100

2588

u P1 5 350-
480

416 10 350-
700

545 18 300-
740

418 300-
740

560

P2 860-
1400

1046 860-
1250

1035 800-
1200

987 800-
1400

1023

P3 2400-
2850

2650 2000-
2800

2475 2100-
3000

2754 2000-
3000

2626
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TAPL5 5. The range and the average centre formant frequencies of

each long vowel in all three positions of a Telugn disyllabic word

word-initial word medial word-final

Vowel
Type Formant

■■Jo. of
tokens Range Average

No. of
tokens Range Average

NO. Of
tokens Range Average

in all
positions

in all
positions

i: 11 300-
400

345 11 300-
520

397 2 300-
350

325 300-
520

356

2350-
2500

2432 2250-
2600

2364 2500-
2750

2625 2250-
2750

2474 .

p3 2850-
3300

3259 2500-
3000

2818 3250-
3250

3250 2500-
3300

3109

e: P1 12 400-
650

554 10 360-
720

597 4 700-
730

713 350-
730

621

P3 2200-
2500

2285 2000-
2380

2183 2230-
2300

2260 2C00-
2500

2243

p3 2500-
3100

2883 2550-
2800

2708 2760-
2800

2763 2500-
3100

2785

as: P1 - -

.
- 4 600-

750
683 2 400-

600
500 400-

750
592

P3 - - - 1400-
1650

1500 1500-
2000

1750 1400-
2000

1625

P3 - - - 25C0-
2950

2713 2600-
3000

2800 2600-
3000

2756

a: ?1 12 700-
750

732 9 700-
800

737 2 800-
850

825 700-
850

765

?2 1120-
1300

1204 1150-
1400

1256 1350-
1400

1375 1120-
1400

1278

P3 2600-
3200

2825 2650-
3250

2869 2900-
3000

2950 2600-
3200

2881

o: P1 11 400-
650

579 8 400-
700

560 2 400-
400

400 400-
700

513

P3 850-
1500'

1318 850-
1500

1019 800-
900

860 800-
1500

1062

P3 2600-
2800

2700 2650-
3000

2821 2850-
3000

2925 2600-
3000

2815

u: P1 11 300-
500

445 10 330-
580

448 2 350-
450

400 300-
580

431

p2 740-
1100

935 700-
1600

1005 850-
950

900 700-
1600

947

P3 - - 2600-
2800

2720 - - 2600-
2800

2720



"back rounded vowels).

As can be gathered from those Tables 2 and 5, even in

random samples in every position in the word (with one exception

of u in word-initial), both short and long vowels, as in isolation

have descending Fg in the series i,e,se,a,o and u and in the series
i: ,e: ,ee: ,a: ,o: and u:.

However, other things kept constant (i.e. the two dimensions

of tongue height and front-to-back tongue placement differences

between vowels), the formant frequency of each vowel varies from

position to position.

This can be seen clearly in graphs (see Pig. 16 and 17 )

where a heavy dot represents the location (point) of average F^,
Pg and Pg for each vowel in three different positions of a
disyllabic word. All short vowels except a, show a relatively

low F^ in initial vowels and a high in corresponding medial
vowels, which means that the word-initial vowels in general are

closer than the vowels in word-nedials.

Similarly the Pg of word-initial front vowels is higher than
the Pg of medial front vowels, which again indicates that the
initial front vowels are fronter than the corresponding word-

medial vowels (see Pig. 16 and 17 )• This seems to be always the

case in both short and long vowel sets.

Furthermore, the word-final front short vowels are fronter

than the corresponding medial vowels (see Pig. 16 )• In addition,
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Average formant positions for short and long vowels



the word-final vowels i and i: tend to be more close and e and

e: tend to be more open than the same vowels in word-medial

position.

Though the front vowels are always distinct in quality,

the back vowels overlap to a certain extent.

These figures (from Tables 2 and 3) are plotted on a

logarithmic F^ and Fg scales to see the articulatory differences
between the vowels in each position. Fig. 18 shows the formant

chart representing the short vowels in word-initial position

(marked by a cross 'x'), word-medial position (by a heavy dot '•')
and word-final by a heavy square ' »'). Similarly, Fig. 19 shows

the long vowels, in word-initial (by a cross), word-medial (by a

heavy dot) and word-final (by a heavy square).

Each vowel has its own territory. The tongue-height and the

front-back dimensions are well maintained. The vowels se and se:

seem to occupy central position between front and back and

between half-close and open.

However, the place occupied by the vowel within each area

on the chart depends on the nature of the vowel and its position

in the word. Thus, for example, the vowel i is somewhat closer

in word-final than in other positions and the vowel e on the

contrary, is somewhat closer in initial position than in other

positions. There is a considerable overlapping between long u:

and o:. There is also an opposite pattern between the short es

and long se: in word-medial and word-final positions. The short se
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Fig.18 Formant frequencies of short vowels in
word-initial (*), medial (•) and final («)
positions of disyllsbics
(cf. Table 2)

Fig.19 Formant frequencies of long vowels in
word-initial (x), medial (•) and final (■)
ositions of disyllabics
cf. Table 3)



is higher in word-medial than in word-final, whereas the long

£e: is lower in word-medial than in word-final. Since the

samples used for measurement of formant frequencies of these

vowels are small, one cannot make any reliable comments on this

difference.

The averaged formant frequencies from the averages of all

positions of vowels in random samples (see Pigs. 20 (a) and (b) )

show quite obvious differences between short and long vowels.

Pg is considerably higher in long vowel series than in short
vowel series. P-^ is slightly higher for short vowels (except for
a) than for long vowels. The P also (when the back vowels are

2

excluded) is higher for front long vowels than for corresponding

short vowels. Consequently, the distance between front long

vowels is greater than that between front short vowels.

A comparison of short and long vowel pairs in random

samples in word-initial, medial and final positions representing

the formant charts corresponding to Pig.21 (a),(b) and (c),

respectively shows a somewhat different patterning between the

pairs in each position.

There is a larger difference between the short and long

vowel pairs in the word-medial position, than in any.other

position. However the front short vowels show a lot more lowering

and centralization than the corresponding back rounded vowels

where there is not much centralization except lowering of the

short vowels from their corresponding long vowels in word-medial

position.
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Pig.21 (a) Average formant frequencies of word-initial
short ( ) and long ( ) vowels in
disyllables
(cf. Tables 2 and 3)
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Pig.21(b) Average formant frequencies of word-medial
short ( ■) and long ( ■) vowels in
disyllables
(cf. Tables 2 and 3)
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Fig.21 (c) Average formant frequencies of word-final
short ( ) and long- ( ) vowels in
di syllabics
(cf. Tables 2 and 3)

Fig. 21 (d) Formant frequencies of short ( ) and
long ( ) vowels averaged from the averages
of all positions in a word
(cf. Tables 2 and 3 and Fig.20)



In "both word-initial and word-medial positions the open

vowel a is much more front than a:, whereas in word-final positions

it is" considerably higher than a:.

The front short i tends to he between the long i: ana e: in

non-final position, but in final position it tends to be nearer

to long i:.

If we look at Fig.2l(d)we find that o:, o and u overlap.
However the difference between short and long is maintained. As

in word-medial position, the difference between short and long

vowels when all positions are averaged, shows a considerable

centralization in front short vowels and open back vowels as

opposed to back rounded vowels. There is a great deal of lowering

of the short vowels (except a) in front as well as in back vowels.

(3) Pormant frequencies of short vowel contrasts and long vowel

contrasts

So far I have discussed the vowels only in isolation and in

random samples (which are averaged from a number of tokens in

various contexts). Here I shall look at the formant frequencies

of short vowels and long vowels as two different groups but in the

same context in minimal meaningful sets of words. (See spgs#3-12).

Table 4 gives the list of words, the range value of each

vowel in three readings of the same word and the average frequency

of F^, Pg and P^.

The formant chart corresponding to Table 4 (see Pig. 22) gives



TABLE4.Pormant(centre)frequencies,rangeanddurationofword-medialvowel contrastsindisyllables(5readingsofeachword) Rangeof

Averaged

Iv'ean

Fi

F

2

P

3

Fi

P

2

P

duration

Gloss

Vowel

±

1

a

inCS

'Bird*

i

520-600
1800-1800
2250-2350
557

1817

2300

7.0

'hen'

e

730-750
1720-1800
2400-2450
742

1780

2416

8.8

'hark'

a

680-700
1350-1500
2400-2600
683

1417

2500

8.5

'stomach'
0

650-740
1050-1200
2500-2600
697

1090

2567

9.0

'snake

u

520-600

900-1050
2500-2600
557

983

2550

7.0

guard'

8.6

'wooden

ir

350-400
2300-2500
2800-3000
367

2400

2867

19.0

seat' 'street'

e:

550-700
2000-2200

2500-2650
617

2160

2583

22.0

'song'

ar

730-750
1280-1350

2850-3100
743

1310

2967

22.5

'pair /\V

or

500-650
1000-1000
2800-2900
567

1000

2850

21.5

\9.CC•) 'day'

ur

400-500

750-800
2750--

467

767

2750

21.0

Pitta Pett° Pott0 Pott0 putt0 pi:t° P«t° pa:to po:{a porta

21.2

ShortandLongvowelratiolr2.5

CO
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Pig.22 Porraant frequencies of short ( ) and long (——)
vowels in first syllable of disyllables
( CVCCV/CV: CV )
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interesting information in that the long vowels are spread out

over a wider area than the short vowels. The tongue height and

front-to-back dimensions are well separated within each group,

"but across the group the short e can "be as low as a:. However,

the non-open short vowels are more open than the corresponding

long ones. The front short vowels are much more centralized

from their corresponding long vowels than the back short vowels

from their corresponding long ones. The position of short g is

very interesting here. Its position on the chart is slightly

higher than the front e or the back o, which is not the case

anywhere else in other contexts of this analysis.

(4) Formant frequencies of short and long vowels in minimal pair

contrasts

Formant centre frequencies and the duration of short and long

vowel pairs in minimal contrasts in word-initial, medial and final

positions were measured. (See spgs. 13-UO).

Table 5 represents the minimal pairs of words used for the

measurement of F^, Fg and F^ in initial (Table 5(a) ), in medial
Table 5(b) ) and in final (Table 5(c) ) positions, the measured

formant centre frequencies along with their durational values.

Table 6 gives the range of frequencies and averaged F, , Fg and Fg
of vowel pairs from all positions of a word. Table 7 gives the

average formant frequencies of short and long vowels in each

position of a word.

The figures 23(a)> (t>) an& (c) represent the formant charts
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TABLS 5(a) Formant frequencies and duration of word-initial

short Vs lone; vowels in disyllabics

Word

vowel

short/
long

F
1

p
2

*
3

Duration
in OS

ika 'hereafter'/
i:ka 'feather

i/i: 350/300 2350/2350 3100/3250 9/24

ila 'on earth/
i:la 'whistle'

i/i: 400/300 2000/2400 2850/3200 5/24

elika 'rat'/
e:lika 'ruling'

©/e: 500/400 2150/2250 2750/2850 8/23

e"|;u 'which direction'
e:'to hit'

e/e: 750/650 1700/2100 2480/2500 9/28

adi 'that/
a:di '"beginning'

a/a: 750/750 1500/1200 2800/3200 10/24

anu 'say/
a:nu 'to lean'

a/a: 750/750 1400/1200 31G0/3150 9/28

oc|_i 'lap'/
o:cj_i 'having defeated'

0/ 0: 480/400 1100/ 850 2700/2600 11/25

odi 'lap'/
o:'di 'having defeated'

0/0: 500/480 1100/1000 2550/2600 12/28

uraka 'running'/
urraka 'nothing'

u/u: 450/350 1000/ 740 2850/ - 7/21

uri 'hang'/
u:ri 'having swelled'

u/u: 400/300 1080/ 750 2750/ - 11/23



279.

TABLE 5(~b) Pormant frequencies and duration of word-medial short

Vs long vowels in disyllables

Word

vowel
short/ P

wi^u 'to let (it) go'/
wi:cju 'this (male)

i/i: 500/550 2250/2450 2800/3000 10/30

person

widhi 'fate'/
wi:dhi 'street'

nela 'month'/
ne:la 'floor'

meda 'neck'/
me:cja 'terrace'

padi 'ten'/
pa:di 'partition of

the land in
the field'

palu 'many'/
pa: lu 'milk'

kona 'top end'/
ko:na 'forest'

dora 'officer'/
ripedo:ra * '

puri 'rope twist'/
pu:ri 'Puri (town in

India)'

kuc^i 'right side'/
ku:cj_i 'having added

the sums'

i/i:

e/e:

e/ e:

a/a :

a/a:

o/ o:

o/ o:

u/u:

u/u:

400/350 1950/2250 2500/2600 10/25

750/700 1720/2150 2800/2750 8/22

750/720 1700/2000 2400/2600 10/23

750/750 1250/1150 2600/2750 8.5/27

750/800 1500/1200 2750/2750 9/28

750/500 1200/ 900 2600/2850 10/23

680/500 1250/ 900 2900/2850 12/27

500/300 900/ 700 2800/ -

500/350 900/750 - / -

9/27

10/23
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TABLS 5(c) ?ormant frequencies and, duration of word-final short

Vs long- vowels in disyllables

Word

vowel
short/
long

F,

anni 'that much'/ i/i: 350/550
anni: 'all'

kaki 'crow'/ i/i: 300/300
karki: %'crow (voc.)1

a:me 'she'/ e/e: 850/700
a:me: 'she only'

ar^a 'protection'/ a/a: 800/800
apcj_a: 'large copper

vessel'

unta 'hall'/ a/a: 800/800
un"|;a: '(I) will remain'

wacju 'him'/ u/u: 400/350
wa:c[u: 'he also'

eppu^u 'when'/ u/u: 400/450
eppuc^u: 'always'

2400/2500 3150/3250 21/34

2500/2700 3100/3250 20/30

1900/2250 2800/2750 20/35

1320/1400 2850/3000 26/26

1450/1350 2800/2900 24/36

850/ 850 2600/ - 22/36

900/ 950 - / - 22/36



TABLE

6.Therangeandmeanvaluesof
' ,

and

F„anddurationofshortVs

long

vowelsin
disyllabic

JL*0

words(sixtokensfor
d each

vowelexceptin
the

case

ofa/a:)

Range

Meanduration
Meanduration

Average

inCSword-
inCSword-

Vowel

Pi

P

P

pn

P

P

**

finalvowels
finalvowels

type

i

C

O

i

<o

O

notincluded
included

i

300-500

1950-2500
2500-3150
383

2214

2917

8.5

12.5

i:

300-350

2250-2700
2600-3250
325

2442

3092

25.8

27.8

e

500-850

1700-2150
2400-2800
725

1862

2663

8.8

12.8

e:

400-730

2000-2260
2500-2850
650

2168

2700

24

27.1

G

750-800

1250-1500
2600-3100
767

1403

2817

9.1

14.4

a:

750-800

1150-1400
2750-3200
775

1250

2959

26.8

28.1

o

480-750

1100-1250
2550-2900
603

1163

2688

11.2

o:

400-500

850-1000
2600-2850
470

913

2725

25.8

-

u

400-500

850-1080
2600-2850
442

938

2750

9.3

13.5

u:

300-450

700-950

—

350

790

—

23.5

27.7

CO

00

H



TABLE7.Averaged,F^andF„ofshortVslongvowelsinallthreepositionsof disyllabic/trisyllabicwords(cf.Table5) _JL.<jQ
VowelInitialMedialPinalInitialMedialPinalInitialMedialPinal i

575

450

525

2175

2100

2450

2975

2650

5125

i:

500

550

525

2575

2550

2600

5225

2800

5250

e

625

750

800

1925

1710

1950

2615

2600

2775

e:

525

710

715

2175

2075

2255

2675

2675

2750

a

750

750

800

1450

1575

1585

2950

2675

2825

a:

750

775

800

1200

1175

1575

5175

2750

2950

o

490

715

-

1100

1225

-

2625

2750

-

o:

440

500

-

925

900

-

2600

2850

-

u

425

500

400

1040

900

875

1565

2800

2600

u:

525

525

400

745

725

900

_

—

CO
03

CO •
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Pig.23(a) Average formant frequencies
of word-initial short (•) and long (A)
vowel contrasts in minimal pairs
(cf. Table 7)

3 8 3 8 3 8 3

<'• ■

UH-

\s
a^L:

Fi&.23(b) 'Average formant frequencies
of word-medial short (•) and long (*)
vowel contrasts in minimal pairs
(cf. Table 7)
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Pig.23(c) Average formant frequencies
of word-final short (•) and long (*)
vowel contrasts in minimal pairs
(cf. Table 7)

Pig.24 Average formant frequencies
of short (•) and long (A) vowel
contrasts in all positions
(cf. Table 6)



Short and long vowel contrasts: utterance initial

Spg.13 ile g.lU i:la Spg.15 e|u Spg.16 e:^u

Spg.17 url Spg.18 u:ri Spg.19 o<(i Spg.20 o:c|i

8pg.21 odi Spg.22 a:di



Short and Ion vowel contrasts: word m dial

Spg.2U wl:<Ju Spg.25 neleSpp.23 wi(|u Spg.26 ne:la

Spg.29 dor3

Spg.32 pa :c[l

Spg.30 dorrs

Spg.31 pscjl

Spg.27 purl Spp.28 purri

1



 



corresponding to Table 5(a), (b) and (c) respectively. Pig.21+

represents the forraant chart corresponding to Table 6.

It is obvious from the formant charts Pig. 23 (a), (b) and

(c) that the word-initial and word-medial are very different

from word-final contrasts. Word-initial and word-medial

contrasts show similar patterns between the short and long vowel

pairs. The short vowels, apart from a, are centralized and

lowered to a considerable extent, whereas in word-final position,

apart from the pair e and e:, the other pairs, both close and

open, have no lowering whatsoever when compared to the non-final

short and long vowel contrasts. In addition, there is no tongue-

height difference between the open-vowel pairs a and a:, in

minimal contrasts.

(5) Pormant frequencies of vowels in open monosyllables

Table 8(a) gives-the measured formant centre frequencies of

?15 Pg and Pg of each short and long vowel when preceded by [p],
the range of each, and average durations (in CS) of each vowel.

These durations were included here for the sake of the reader.

I shall not discuss duration in this section as they are

discussed in detail elsewhere in the present thesis (see

Chapter 6). Table 8(b) gives the figures for the same vowels

as in (a) but instead of [p] they were preceded by various

plosive consonants (p,t,"J;,c,k and b,d,<^,^ and g). This latter

set consists of three readings (two readings of vowels after

voiceless plosives and one reading after the voiced plosives).
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TABLE 8(a). Mean values of an& in three readings of

each short and long vowel preceded By fta 1 in ouen monosyllables

Vowel P. P p Average duration
type f in GS

i 462 2400 2933 )I

e 581 2100 2710 ;
Q 737 1468 2700 1 24 CS
0 517 1200 2150
U 466 1073 2075 ;

i: 417 2418 3068 >)
e: 500 2175 2692 ]
a: 726 1167 2617 ) 43 CS
o: 490 1220 2067
u: 425 1030 1867

TABLE 8(h). The range of values and the average formant centre

frequencies for each vowel (in 15 tokens) preceded "by various

unasoirated plosives representing the ouen-monosyllahles of the

letters of the Telugu alphabet

Range of values for Average values Deviation in CS

Vowel
P

1
P

2 P3 P1 P
2

T?
""

3 Range Mean

i 350-500 2400-2600 2900-3250 392 2450 3058 22-27 24
e 500-680 2000-2400 2750-3000 603 2236 2779 20-31 24
Q 600-820 1300-2050 2750-3000 731 1503 2877 17-28 22
0 500-700 950-1000 1500-3000 605 1060 2600 20-28 23
U 350-500 700-1200 1900-3000 418 979 2469 20-32 22

i: 300-450 2400-2500 3000-3300 353 2453 3093 42-50 45
e: 480-600 2050-2400 2500-3000 546 2283 2786 30-50 43
a: 700-780 1250-1500 2800-3100 724 1437 2930 37-52 45
o: 500-650 800-1500 2200-2900 585 1013 2667 40-50 46
u: 300-500 750-1200 1850-2700 393 978 2883 40-54 46

Range of duration for short vov/els is: 17-32 CS
Range of duration for long vowels is: 30-54 CS
Average duration of short vov/els is: 23 CS
Average duration of long vowels is: 45 CS



Pig. 25(a) Formant frequencies of short( ) and
long ( ) vowels preceded "by [p] in
open monosyllables (cf Table 8(a))
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Fig.25(b) Formant frequencies of long ( ) and
short (—--) vowels preceded by various
plosive consonants in open monosyllables
(cf Table 8(b)



As can be seen on the formant charts, Pigs. 25 (a) and (b)

corresponding to the Table 8(a) and (b) respectively, there is

no obvious centralization in the pairs of non-open short and

long vowels, which is in contradiction to the tendencies seen in

minimal contrasts of disyllables, but for the same final position,

there is evidence of centralization of short vowels (in close

and open vowel pairs), but no lowering (except in the case of e).

(cf. Pig. 23 (c) ). In open-monosyllables, there is more lowering

of non-open vowels than centralization. Only the open vowels

show the centralization of a short vowel. However, the amount of

lowering in the short vowels seems to be greater in the case of

front vowels than in the case of corresponding back vowels. A

set of spectrograms of these syllables are reproduced below.

(6) Pormant frequencies of utterance-initial vowels and their
onset

It is a well-known fact that utterance-initial vov/els in

Telugu are usually preceded by a homorganic glide. Accounts of

this phenomenon, hov/ever, vary in their description ana in their

treatment of this feature at the phonological level. Some

represent it by preceding the vowel symbol by a glide symbol in

parenthesis (e.g., Krishnamurti and Sanaa, 1968:XIX), some by a

glide symbol without parenthesis but stating that the glide is

part of the vowel (e.g., Venkateswara Sastri, 1972:15,18), some

with a glide symbol representing a separate phoneme (/j/ or /w/:

e.g., Kelley, 1963:69), while others do not represent it al all

in their transcription of Telugu words (e.g., Kostic et al., 1977).
A further variant is the statement (Kelley, 1963:69) that the

glides occur only in certain styles of speech (Kelley, 1957:148).



 



The most detailed discussion of the question is in the

writings of Keiley, who discusses both phonetic and phonological

aspects. He states "Phonetically front vowels occurring in

macrosegment initial syllables of which the initial phoneme is

not a stop, spirant, nasal or one of the series /l,r,w/ are

ordinarily preceded by a homorganic onglide [j], Phonetically

back round vowels in macrosegment initial syllables of which the

initial phoneme is not a stop, spirant, nasal, or one of the

series /l,r,j/ are ordinarily preceded by a homorganic onglide [w]. "

He further states that "These glides are regularly present in

informal conversation, although examples of utterances of the same

items with initial vowels also occur in careful pronunciation and

in citation style, in the latter case particularly in utterances

which are minimal free forms." According to him these onglides

are predictable on stylistic grounds rather than on phonetic

grounds and hence they are allophones of neither consonants nor

vowels. But a later analysis of his (1963:69) treats them as

allophones of consonants /j/ and /w/. [This may be the right

place to add that neither Kelley nor any of the other investigators

talks on onglides before utterance-initial /a/ and /a:/. This

question will be taken up for discussion later.]

Clearly, then, in certain statable environments, the front

vowels /i, i:, e, e:, as ana as:/ and back vowels /u, u:, o and o:/
are preceded by an onglide which may be recognised as a separate

phonetic segment. There would nevertheless be no justification

for postulating a separate segment at the phonological level,

since (l) the only environment in v/hich these glides occur is

in utterance-initial; (2) even in this environment they do not



necessarily occur in all speakers and in all contexts; (5) the

result would he that very few words in Telugu would then he

vowel-initial; and (4) there would he a consequential need for

additional morphophonemic rules to account for the dropping of

these initial consonants in other environments.

In order to examine the utterance-initial vowels and to

discover the acoustic correlates of these auditorily perceptible

onsets, several wide-band spectrograms were made of utterance-

initial vowels occuring mainly in disyllables of the structures

VC(C)V and V:CV.

The first three formants of utterance-initial vowels show a

shift in their formant frequencies. That is, the formants of the

utterance-initial vowels are not steady from the beginning to the

end. This is an obvious indication that the utterance-initial

vowels do not have the same quality throughout. However, the

starting position of the formants is always located near the

following position of the formants. I am treating these as

allophonic variants.

Which formants show the clearest shift in frequency depends

on the vowel. Thus, in the case of front vowels it is formants

2 and 3, and in the case of back vowels it is formants 1 and 2

(and more clearly in 2 than in 1.) In addition, at the

beginning of each vowel, in most cases, there is a relatively

short period of steady state frequency, and if there is no steady

state, which is the case only in a few utterances, then there is

a transition to the steady state of the vowel. The direction of

this transition depends on whether the following vowel is front



or back.

I shall refer to the transitional onset or the steady state

period of the initial portion of the vowel, before the change in

frequency takes place as onset, and the portion of the formants

after the change or shift of frequency as (vowel) steady state.

Thus there can be two steady states of the same formant, one

representing the onset of the vowel and the other the steady state

of the vowel.

When these two successive steady states are compared, or the

beginning of the transitional onset and the steady state of the

vowel, the time occupied by the onset is dependent largely upon

the length of the vowel, but also upon the nature of the vowel

(i.e. front vs. back and close vs. open.) Insofar as it is

possible to segment the onset from the steady state of the vowel,

Table 9 shows the durations of onsets. Onsets for long vowels

are longer than those for short vowels. However, these differences

are small. However, a short vowel onset can have a duration up to

nearly half (though never more than half) that of the vowel

itself, while the onset of a long vowel will not exceed a quarter

of the duration of the vowel. The close vowels, especially when

front, have longer onsets than the open ones.

The measurements of formant frequencies of F^, Fg and Fg
for each vowel onset and the steady state centre frequencies can

be seen in Table 9. The onset was measured at the beginning of

each formant. The measurements of the steady state frequencies

were made at the mid-points of the steady states. The measurement

of the frequency of F^, particularly in close vowels, is well
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TABLB 9. Utterance-initial vowel onset and steady-state formant

centre frequencies and duration in CS.

Average Average Average
steady- steady-

Average
steady-

Vov/el No. of Average state Average state state

type tokens onset centre onset centre onset centre

i 2' 400 500 2350 2250 3000 3000
e 2 400 550 2250 2100 2750 2750
a 4 750 750 1300 1400 2987 2900
0 3 350 500 870 1200 2725 2550
u 2 350 450 800 850 2750 2650
i: 4 300 300 2525 2425 3150 2950
e: 3 450 500 2250 2200 2800 2800
a: 4 750 730 1200 1180 2780 2800
o: 6 450 450 750 700 2750 2680
u: 7 300 350 750 700 1700 1750

Average duration in CS

Vowel No. of Vowel onset Vowel steady-state Difference in
type tokens duration

i 2 4. 5 5.5 1.0
e 2 4.0 6.0 2.0
a 4 2.5 7.0 4.5
0 3 4.0 7.0 3.0
u 2 4.0 5.0 2.0
i: 4 10.0 32.0 22.0
e: 3 5.0 38.0 33.0
a: 4 6.0 33.0 27.C
0: 6 7.0 30.0 23.0
u: 7 8.0 40.0 32.0
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known to "be difficult (see Ladefoged, 1967:81 for further details).

These detailed descriptions refer to speaker BRR.

1. Front vowels

(a) Close vowels

/i/ F^ of /'i/ "begins at a lower frequency and then rises
gradually to a higher frequency for the steady state, from 400 Hz

to 500 Hz (on an average). Fg on the other hand starts slightly
higher, averaging 2350 and falls abruptly to around 2250. F^
shows a rapid dip around 3000 (or above) and usually rises back

to its onset frequency. Consequently, though there is an apparent

frequency shift, no difference is seen sometimes between the onset

and the steady state vowel.

/i:/ F^ of /i:/ is fairly constant and in some cases no change
appears in the formant throughout. Fg starts between 2400 and
2600 and falls to roughly 2400, the target value of the steady

state. Fg of long /i:/ starts somewhat higher than that of short
/i/. Fg is very similar to that of short /i/.

(b) Half close vowels

/e/ It is difficult to see the changes in F^ of /e/ in most
cases, but there is an indication that the beginning of F^ is
lower than the centre frequency of the vowel. Fg of this vowel,
though very faint and sometimes not visible, does appear at a

lower frequency when compared to Fg of /i/, but higher than its
own steady state centre frequency. Fg of /e/ can start lower
than the steady state and rise before it forms the steady state

for the vowel. If the Fg onset does not appear, then the Fg
onset also disappears.
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/8:/ F^ of /e:/ does not show any changes in its frequency.
This formant is mostly level. In a few cases it does appear to

he starting at a low frequency and then rising gradually and

smoothly to its higher frequency, the steady state frequency of

500. Fg of this vowel onset can he located at 2250, though it
varies a great deal. Immediately after this onset, after ahout

5 cs., it shifts rapidly downwards, similar to /i:/, and then

rises immediately hack to its former position maintaining the

centre frequency of the steady state at the same level as the

onset. Fg of /e:/ also shows a rapid dip at 2800 somewhat earlier
than Fg and rises hack to its previous frequency thereby
maintaining the steady state frequency the same as the onset

frequency. An interesting phenomenon is that the Fg an<3- Fg onsets
sometimes appear with greater intensity than the following steady

states.

(c) Half open vowels

/&/ and /es:/ These two vowels are omitted from the discussion

of utterance-initial vowels here because they do not contrast in

this position with other vowels, being allophones of either /e/
and /e:/ or /a/ and /a:/."*"

2. Back vowels

(a) Close vowels

/u/ F^ of /u/ is sometimes very difficult to see. It may
start low and immediately rise to the higher frequency constituting

1. Details regarding their phonemic status can he seen in
Chapter 2, Section 1.
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the steady state frequency. There is no steady state onset of

F^. The onset frequency of Fg is lower than its following vowel
steady state frequency. The onset lasts on an average for about

•5 cs. and then shifts suddenly to a higher frequency forming a

steady state around 900; the onset is around 700. There is always

a difference in the onset frequency and the steady state formant

frequency of the vowel.

/u:/ F^ is of greater intensity than Fg and is slightly lower
during the onset. F0 is very weak and faint and sometimes

fCi

disappears. The onset of Fg is always lower than the steady state
frequency of the formant. F^ appears rarely but with no onset.

(b) Half close vowels

/of The onset of F^ of /o/ always starts at a very low
frequency around 300 and then rises to its steady state gradually,

the centre frequency of the steady state being around 500. The

Fg onset starts low and rises abruptly to a higher frequency
thereby maintaining the formant at the steady state, the centre

frequency being around.1200.

/o:/ There is no onset or shift in the frequency of F^. Fg
gives a clearer indication of a rapid shift downwards and then

stays level. Thus the onset is just above the steady state of

the vowel.

(c) Open vowels

/a/ and /a:/ Spectrographic study of the utterance-initial

vowels /a/ and /a:/ also shows an interesting phenomenon which

has hitherto been unnoticed. There is an apparent voiceless

beginning, like voiceless [h], of 2 cs. before the voicing of the



vowel "begins. Or there may "be a silent interval of 2 cs. following

what may represent a glottal-stop "beginning. (See spectrograms of

/ai/, /a:c]a/, and/a:pu/.) I presume that as this glottal
"beginning is inaudible, previous writers have excluded this from

their descriptions as their analyses are auditorily based.

The differences found in the frequency between the onsets and

the steady states of vowels are very small, between 20 and 200 Hz.

On the other hand there are large differences between the averaged

centre frequencies of utterance-initial vowels and word-medial

vowels. This is strikingly obvious in FigSv_ 16 and 1-7, where

the averaged centre frequencies of vowels in three different

positions are plotted. The short vowels are more affected than

the long vowels. There is clearly an effect of palatalization of

initial front vowels, and labialization of initial back rounded

vowels. Front vowels show a small lowering in the frequency of

F^, a considerable raising in that of Fg and F3 when compared with
word-medial vowels, which may be taken as an indication of the

effect of palatalization. In addition, the lowering of the

frequency of F^ is small if it is a long vowel or a close vowel.

With the back vowels, on the other hand, there is a

considerable lowering for a long vowel in the frequencies of F^
and sometimes Fg, which may be taken as an indication of an effect
of labialization. The vowel /of especially shows the lowering of

all three formants, characteristic of lip-protrusion and rounding.

/o/ and /o:/ have greater lip-rounding than /u/ and /u:/.



Dtterance-initial vowel onglide

Spg.53 a:pu Spg.5U a:^a
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It would "be very interesting to study this phenomenon of

homorganic onglide in further detail with different speakers

with different dialects, in order to make generalizations about

the nature of onglides and the amount of their effect on following

vowels. I shall leave this here for further research in this area.

(7) Formant frequencies of diphthongs

Accounts of Telugu generally allow for two closing diphtongs,

namely the two for which there are orthographic symbols, ai and au.

At the phonological level these are treated either as unit phonemes

or as being made up of the vowel /a/ followed by a semivowel

(giving /a3/ and /aw/). At the phonetic level it is rare for a

plurality of allophones to be recognised in either case, though

one study (Kostic et al., 1977:54) states that, "In unaccented

(non-identical) syllables the first vowel in ai tends to be

fronted". As the descriptions given above (see 4.2.B) of vowels

and diphthongs and their phonetic variants makes clear, however,

there is a wide range of variation in the case of each of these

diphthongs.

Furthermore, a full account of spoken Telugu would need to

recognise a number of diphthongs apart from those which can be

analysed as allophones of ai or au. Examples are

i:l in [ti:t] 'remove (it)'

e I in [le^] 'get up'
at in [kal1 'field'

a:l in [ a:i] 'stone'

ot in [kot ] 'cut'



in [nrai] 'shut (up)'

oo in [toes ] 'dig (it)'

uo in [puo ] 'flower'

eo in [tjeocju] 'deaf'

These can "be regarded as contracted forms of /tijji/, /lsjji/,

/kajji/, /rarji/, /kojji/, /mujji/, /towwu/, /puwwu/, and

/cewucju/ respectively. It has "been considered outside the scope

of this thesis to discuss such colloquial forms in detail. The

same is the case with certain minimal pairs containing diphthongs

- pairs which are the result of the introduction of loan-words

into the language. An example is the contrast of [etl with [at]

in the pair [fe^lu] 'fail'/[fa^lu] 'file'.

In the present analysis, spectrograms of only the two

diphthongs /ai/ and /cu/ are made (spoken "by ERR) in isolation

and in word-initial, medial and final positions to examine the

quality of the composition of segments in each diphthong. As

can "be seen on the spectrograms of /ai/ ana /gu/ (see spg.55-6p)

during the first part of the diphthong F, and F are close*^* 2

together on the frequency scale, resembling a vowel of the type

a/a:. However, in the case of /ai/, by the end of the diphthong

the first and second formants are well separated in frequency

reaching the values of a front close vowel, while in the case of

/cu/, the same formants are very close together reaching the

values of a back close vowel. Thus, both the diphthongs involve

gradual switching from one set of formants to another.

The duration of a diphthong as a whole unit, resembles the

duration of a long vowel (see Chapter 6 for further details). It



is difficult to separate the first element from the second element

when there is no clear-cut division between the formants of each

segment which are contihuously changing in their pattern

throughout. Therefore it is not easy to provide accurate reliable

measurements of duration of each segment of a diphthong.

Though there are instances where there is no obvious fixed

steady-state f'ormant representing the vowel segment of a diphthong,

as Lehiste points out (1960:62) usually somewhere within the

diphthong there is a noticeable change in the slope of the moving

formant which suggests a target.

Following this, the measurements of the formant mid-points

representing the target positions of each element of a diphthong

are made and these are produced in the Table 10 . This table on

the following page gives the range of values, the number of tokens

for each diphthong in each three positions (initial, medial and

final) and overall totals for all positions of a diphthong.

Target I and Target II refer to the centre frequencies of the first

and the second element of the diphthong, respectively.

Fig. 26 corresponding to the table 10 represents first and

second formant average values of each diphthong plotted on a

logarithmic graph sheet as for other vowels. Fig.26a shows the

position of a diphthong on the vowel chart in each position of a

word, initial (i), medial (m) and final (F). Fig.26b shows the

average from all positions.

It is obvious from these figures that the quality of the

first vowel sound in /ai/ and /au/ is not the same. The first vowel
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TABLE10.Rangeandaverageformantfrequenciesofdiphthongsof/ul/and/ou/in wordInitial,medialandfinalpositions
Rangeof

Averageof

Word/ Syllabi#
Diphthong

TargetI

TargetII

No.of tokens

Target
I

Target
IT

*i

P

2

P

3

P1

P

2

P

3

P1

P2

P3

*1

y2

P*3

ai

740-760
1300-1600
2650-2900
400-600

2250-2400
2700-3000
7

752

1478

2767

490

2364

2850

Initial

ou

700-800
1200-1220
2650-2800
300-500

800-1200

_

4

74-2

1180

2740

375

918

-

ai

600-700

1300-1700
2400-2800
350-550

2200-2400
2650-2900

5

720

1540

2620

466

2310

2750

Medial

au

740-770

1100-1250
2600-2800
300-500

700-760

_

3

746

1200

2723

366

766

-

Pinal

ai

600-750
1500-1900
2500-2700
400-550

2000-2400
2600-3000

8

688

1618

2631

456

2318

2762

au

680-740

1100-1250
2400-3000
350-450

660-700

-

! 6

712

1175

2733

392

692

-

Average

ai

720

1545

2669

470

2330

2787

inall positionsau
73311852732378
788

0

01

0
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TABLE 11. Formant frequencies and duration of diphthongs /ai/

and /au/ nreceded By ["b,d,d»g and, cfel in onen monosyllables.

(Average of two readings in each case).

Target I Target II Average
Diphthong/ — h h 5 ™ 5— duration
Syllable * 1 *2 *3 gl *5 in CS

(bai 750 1600 2700 375 2400 2850 27

(dai 750 1550 2700 475 2350 2700 30

ai in (dai 725 1675 2675 400 2440 2820 30
(
(gai 725 1700 2750 475 2350 2825 29

(d3ai 625 1950 2575 475 2375 2900 28

(bau 720 1150 3075 375 725 - 30
(
(dau 725 1200 2850 450 750 32

au in (q_au 720 1225 2700 450 700 33

[gau 710 1225 2800 375 650 32

(d3GU 740 1200 2400 425 675 36



in the diphthong /ai/ is more fronted than the same vowel in /au/.

Furthermore, neither of the elements comprising the diphthong

is phonetically identifiable with any other pure vowel. The

combination of the three formants of each element of a diphthong is

very different from the combination of three formants in vowels.

Thus, in /ci/ the first element is neither [a] nor [a]; and the

second element is neither [i] nor [l] • The quality of the first

element is between [q1 and [a] and the second element is more open

than the vowel [i] or [l], but fronter than [l]. However, the

symbols [at] (for /ai/) and [a<s ] (for /an/) are adopted

tentatively as the nearest phonetic labels for these two diphthongs.

(The more appropriate symbol for the first segment in [oca ] would

be [6], but this has been avoided for the sake of writing

convenience).

In the case of diphthongs pronounced in isolation, the F^ of
the first vowel sound in [at], on an average, is at approximately

750 Hz and the Fg at approximately 1545 Hz; and the F^ of the
second vowel is approximately at 450 Hz and Fg at approximately
2400 Hz. The frequency of F^ also varies slightly between the

two elements, in that it is usually at about 2850 Hz for [a] in

[a|,] and at about 2950 Hz for [t, ] in the same sequence.

In the case of [o o ] pronounced in isolation, the F^ of the
first vowel sound, on an average, is at approximately 700 Hz and

Fg at approximately 1200 Hz; the F-^ of the second vowel in the same
sequence is at approximately 450 Hz and Fg at approximately 850 Hz.
The frequency of F„ is found only for the first vowel in [a<a ],o



308.

around 2700 Hz. The second vowel in the sequence [a £3 ] normally

has only the first two formants, F^ ana Fg.

Formant frequencies of these two diphthongs vary according

to their position in the word and also the context of surrounding

sounds. For example, if we compare the first segment of [a] in

[ai] with that of the same [a] in [aite ' ], we find the formant

positions of [a] are different ( Spgc.' 55-56 ). The quality of

the first vowel in [at] is more open and "backer than the same

vowel in [aite*j. The word-medial diphthongs have drastic changes

in their formant positions in the environment of different

consonant surroundings. For instance, if we look at the formant

positions of [at] in /pai^a/ and in /tailam/, we find that in the

case of the former, the second vowel in the sequence [ai], that is

w, has a greater distance "between F^ and Fg whereas the same
vowel in the later case has a relatively narrower distance.

From this we can only assume that these differences in the

quality of [l] in the sequence [at] in the same position of the

two words is due to the influence of the surrounding consonants

on the segment. The vowel [ffi ] in [a co ] also has different

formant structures depending on its place of occurrence in the

word. In non-final position F^ and Fg of [© ] are further apart,
•whereas in final position Fg moves very close towards F^ and
disappears completely "before the end of F-, (see spg. 57 ). In
addition within the same position (final) the formant frequencies

of the sequence vary according to the preceding consonant. For

example, as can "be seen on the spectrograms ( spg. 62>63 ) of words



Diphthongs

Spg.56 aite Spg.57 au Spg.58 aunu
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/irawai/ and. /mupphai/. The first element of the sequence [at]

when preceded "by an aspirated plosive is somewhat fronter than

the same element in the same sequence when preceded "by another

consonant. The nasal consonant also shows some effect on the

diphthongs which can he seen from the examples /mainam/ 'wax'

and/maunam/ 'silence' (cf. spg.$U and 65).

Unless one has done a comprehensive study of the consonant

influences over these diphthongs, it is difficult to quantify

the differences found in utterances. The transitions between the

segments of a diphthong also vary strikingly. Apart from the

'onset' differences in the first vowel of the sequence when

preceded by consonants at various places of articulation, the

length of the transition also varies from one vowel to the next

according to the shift in the place of articulation of the

consonant. For example (see spg. 6&-70) the diphthong [at] preceded

by [b,d,c[,g and d.3] shows a consistent decrease in the length of
the transition between the two targets as the point of

articulation shifts further back in the mouth. Thus, a diphthong

[at] has the longest transition between the two elements when

preceded by a bilabial and the shortest transition when preceded

by a velar consonant. It is still shorter when preceded by an

affricate, where the first element of the diphthong [al] does not

have any resemblance at all to the vowel type a or a. The quality

of this vowel is nearer to the quality of the vowel [e]. (See for

further details, a set of these spectrograms (Spg. 66-75)
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4.3.5 Kymographic study of nasalization of vowels

The following is a preliminary study of phonetic

nasalization of vowels in Telugu. So far there has "been no

account or even mention of this phenomenon of vowels In the

descriptions of Telugu phonetics. It has been known in phonetic

literature that in many languages vowels adjacent to nasal

consonants are nasalized. This kind of nasalization of a vowel

adjacent to a nasal consonant can be either left-to-right

direction from nasal to vowel or from right-to-left or both ways

depending on the language under observation.

In order to investigate the phenomenon of nasalization of

vowel adjacent to nasal consonant in Telugu, a large set of words

spoken in isolation containing nasal consonant (or consonants) in

different positions of a word in various contexts were examined

through kymographic recordings. In all kymograms that follow

(which are chosen to represent only a typical example in support

of the discussion), the top line is that of the nasal tracing, the

next below is that of the mouth tracing, the next below is that of

the larynx tracing and the bottom line is that of the time-marker

tracing. The details regarding the instrumentation of the

tracings and the method of segmentation can be seen in Chapter 3,

Section 3.

Nasalization of vowels, in Telugu, is not distinctive.

However, there are five vowels which may occur nasalized in

colloquial speech. They are i, e, a, o and u. These are used

only as complete utterances. It is difficult to give exact
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English equivalents for these, hut the following give an

approximate idea of their meaning.

[x:] 'give it to (me)'

[5:1 'why'

[a:] 'yes?'^
[o:] 'is it so'

[u:] 'I didn't quite catch it'

Each of these could he thought of as contrasting with an oral

vowel as a.member of a minimal pair, namely the corresponding

member of the set of five vowels in the Telugu alphabet. There

is no contrast of long and short with these expressions - they are

phonetically long.

However, these five nasalized vowels do not represent the

full extent of nasalization of vowels in Telugu, in that vowels

in words may be nasalized when adjacent to nasal consonants. We

find, in observing the nasal tracing on kymograms, the following

phonetic conditioning of vowel nasality.

In general, if a word contains only a nasal consonant (or

consonants) and no oral consonant, then all vowels, both short

and long (including diphthongs), whether preceded or followed by

a nasal consonant are nasalized. Thus the vowels in words such as

ani, 'having said', ammo 'mother', anna 'elder brother', nannu

'me', manam(u) 'we (incl.)', annamu 'meal' are nasalized

1. According to Ferguson (1974:1-16), lexicon words for 'yes'
in many languages seem to have nasalization of the vowel.



irrespective of their position in the word. In other words, the

velum remains lowered throughout the utterance, if this utterance

contains no oral consonant in the sequence. However, the degree

or the amount of nasalization is not the same in every position

of the vowel in the sequence. There is a considerable variation

in the amount of nasalization of each vowel in each position. We

also see that vowels preceded and followed by a nasal consonant

are the most heavily nasalized. The next most heavily nasalized

vowels are those preceded (but not followed) by a nasal consonant,

and the least heavily nasalized are those followed (but not

preceded) by a nasal consonant.

In words containing oral consonants as well as nasal

consonants it is not the case that all the vowels are nasalized.

The vowel occurring between oral consonants or after an oral

consonant in open final position is never nasalized. There is,

however, some similarity with regard to the relative degrees of

nasalization in other environments, in that the most heavily

nasalized vowels are those which are both preceded and followed by

a nasal consonant.

In positions other than word-final, a vowel preceded by

nasal consonant will also be partially nasalized, the relative

amount of nasality in such cases being dependent on various

factors. Thus, a vowel preceded by a nasal consonant and followed

by a non-nasal consonant is more nasalized than if two other

consonants follow. For example, the vowel in the first syllable

of macj_i 'field' is more nasalized than the same vowel in the same



syllable of mac^di 'mud.'.

Moreover, in these cases of vowels followed, "by nasal

consonants there is (l) a range of amounts of nasalization

depending on other environmental factors, and (2) a possibility

of no nasalization. Within this set the tendency seems to be

for more nasality if the vowel is preceded by a nasal consonant

otherwise, ana for less nasality if the vowel is preceded by an

oral consonant or if the nasal consonant is followed by another

consonant. There is least nasality if both these conditions are

satisfied; and indeed in such cases there is commonly no

nasalization of the vowel at all when followed by a nasal

consonant. Examples of such words found to have no nasalisation

in vowels followed by a nasal consonant are: sunnc 'zero', arrj;a

'it is (said) so', pai^a 'crop', etc. (See kgms. 3-5).
On the other hand, if the same vowel is preceded by a nasal

consonant (instead of no nasal consonant), then even if it is

followed by a sequence of nasal plus consonant, still is nasalized.

Thus, for instance, in mar^a, the vowel in the first syllable is

nasalized, (cf. kgm. 6 ).

One general point emerging from this discussion is that

vowels occurring after a nasal consonant in Telugu have a much

stronger tendency to be nasalized than that of vowels occurring

before a nasal consonant. (The same would appear to be the case

in some other Indian languages, for instance, in Bengali; see

Pathak, 1976:314). This seems to be contrary to what has sometimes

been stated as a language-universal tendency of the following

statements. For instance, by Delattre (1962:1142), "non-
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distinctive nasalization of vowels, whenever it occurs, in any

language, is often due to the following consonant, never to the

preceding one." and "by Fromkin and Rodman, "A vowel is nasalized

v/hen it occurs "before a nasal consonant. The nasalization rule

is very common in languages of the world; it is probably a

universal rule" (1974:80).

4.3.6 Intensity of vowels and diphthongs

In this section I shall make a few comments on pitch and more

particularly on intensity of vowels in Telugu.

The mingographic recordings of the vowels made in connection

with the pitch and intensity meter (for details regarding this

instrumentation, see Chapter 3) show no apparent inherent pitch

variations among vowels in comparable minimal contrasts. On the

other hand there is a great deal of variation in the intensity

among these vowels which will be described, briefly, below.

The actual (physical) measurement of the intensity differences

among vowels is not made, since it requires a lengthy calculation

of the vowels in large numbers of samples which is unnecessary

here as we are not studying suprasegmental (or prosodic)features

(cf. Heffner, 1949:51; Fry, ed by Malmberg 1968:384; Gimson, 1970:

24; Painter, 1979:38). As Catford puts it (1977:51-52), "v.e are

less concerned about the actual intensity of a sound than about

its relative intensity with respect to another sound." This can

be done without taking any physical measurements, but by comparison

of the traces for sounds from simple visual inspection.



Vowels have "been generally described, (l) as having greater

intensity than consonants (see, for instance, Gimson, 1970:24;

Ladefoged, 1975:165; Heuven, 1980:70; Denes and Pinson, 1964:116;

Shuken, 1980:338); (2) even among these vowels the open vowels

as having greater intensity than the close ones (see, for example,

Painter 1979:40; Heuven, 1980:70).

In order to get an idea of the relative intensities of Telugu

vowels, several sets of mingograms of isolated words consisting of

all different vowels in the same position and in the same

environment as well as in different environments were made spoken

by the subject BRR.

The examination of these vowel intensity traces on the

mingograms by means of simple visual inspection shows a great deal

of variation which can only be accounted for in terms of certain

prosodic (or coarticulatory) and /or grammatical circumstances,

not in terms of either vowel height or in terms of the length of

the vowel. I shall describe in detail the inherent intensity

differences among vowels and just touch upon a few striking major

intensity differences among some of these same vowel segments seen

across the word. The mingographic recordings produced in this

analysis are typical of varying numbers of tokens.

(l) Vowel - consonant intensity relation

Though in general the intensity level for a vowel is higher

than for a nasal or lateral, there are instances of higher

intensity in a nasal or lateral consonant if this consonant is

(phonetically and phonemically) long; and also even when the



short nasal consonant is followed "by an emphasised long vowel.

Per example, in examples of mgms.l and 2, respectively, the words

/ginne/ 'plate' and /ka^^amu/ 'a place for drying grain', it can

"be seen that the intensity of the nasal is as high as the vowel,

even higher if we compare it with the following vowel rather than

with the preceding one.

Likewise, in/anu:/ 'say (it)' (see mgm.3) the intensity of

the preceding vowel is relatively lower than the following nasal

in spite of the fact that it is an open vowel where one would

expect a relatively high intensity when compared to the nasal. On

the other hand, the same nasal is at the same intensity level as the

following vowel /u:/. There are even more problematic cases. For

example, in the word /maincm/ 'wax' the initial nasal /m/ has a

higher intensity than the following vowel (see mgm.4). Unless a

thorough study on this aspect is done, one cannot explain

convincingly these variations and tendencies.

(2) Int rinsic vowel intensity
t

As far as the intrinsic intensity of vowels is concerned,

the following observations are made: as expected, the non-close
t

(I prefer to use the term 'non-close' here in this particular

section, instead of 'open' to avoid the ambiguity which may arise

in the discussion elsewhere) have a relatively higher intensity

than the close ones. This is clear for both short vowels and long

vowels (see mgms.5-9 and 10-15), when we consider only the non-

final vowels. Word-final vowels tend to vary considerably. In

addition to the relative intensity differences between close and

non-close vowels in non-final position, the short vowel /i/ shows
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considerably higher intensity than /u/. Among long vowels the

relation "between close and non-close vowels holds good as far as

the "back vowels are concerned, "but for front vowels sometimes it

is the other way round. The vowel /se:/, particularly, has the

lowest intensity level among the front long vowel series.

(3) Intrinsically short and long vowel intensity

It is true even in Telugu for this speaker (BRR) that the

long vov/els in general, on an average have a relatively higher

intensity than the corresponding short vowels. However, these

differences are consistent only if we consider close vowels (see

some examples of these on mgms.16-18). For example, /e/ and /e:/

neither initially, nor medially (see mgms.19-22) show any

difference in their intensity level. Word-finally, the long vowel

always has relatively higher intensity than the corresponding

short one, if they are examined in minimal pairs. Otherwise the

long vowels may not have much difference from the short ones.

(See the further discussion of this below).

Other factors

The tendencies seen in the above discussion for close/non-

close and short/long vowel differences in intensity apply only for

contrasting pairs in paradigmatic relation. That is, the same

vowels seen syntagmatically do not show any such differences.

There is a great deal of variation in the intensity of vowels

depending on their position in the word and also the structure of
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the word. Disyllables, for example, have different patterns in

intensity of vowels, than trisyllables.

What is evident from the mingograms of intensity traces is

that the word - or utterance -final vowel varies in its intensity

depending on the structural pattern of the word, whether tri¬

syllabic or disyllabic. The trisyllabic utterance-final vowels

always have a lower intensity level than the same vowels in

disyllabics. Furthermore, the same vowel intensity in trisyllables

- for example /u/ in /pulupu/ 'savour' (see mgm.23) - varies

depending on whether it is syllable-initial or syllable-medial or

syllable-final in a word. On an average, the word-medial syllable

vowel has relatively the highest intensity and the word-final

syllable vowel the lowest intensity. This is a general pattern of

three-syllable words, which are of the same structure CVCVCV. Even

if the vowel of the initial or final syllable of the trisyllabic

word is long, as in CV:CVCV:, still the middle-syllable vowel,

even if it is short and close, can have either the highest intensity

or the same intensity level as the long vowel. For instance, in a

word like /idigo:/ 'look', (see mgm.24), though /o:/ is a non-close

vowel and a long vowel, still the middle /i/ shows relatively

higher intensity than the vowel /o:/. It would therefore seem

that neither the openness, nor the length of the segment has any

significant effect on the intensity of the vowel. More important

factors are the structural pattern of the word in question and the

place of a vowel in this structure.

Even in disyllabics there is no influence of vowel height or

vowel length on the intensity of vowels. For instance (see mgm.25)



in the word, /pe^i/ 'having put', though the first vowel is a

non-close one and the second vowel is close, still there is no

apparent difference in their relative intensity levels. This is

"because, as was clear from the large number of other samples of

disyllabic words, the word-final vowel in such cases tends to be

relatively higher in intensity than the preceding one (except when

the consonant between is a long resonant) irrespective of its

height difference. For example even the same vowel in different

syllables °f the word (e.g. /pilli/ 'cat', or /pej;t9/ 'box' (see
mgm.26 and 27) shows a relatively higher intensity in open position

than in the preceding syllable. This kind of tendency for a vowel

in open position (only in disyllabics) to be relatively higher in

intensity than the preceding one seems to neutralise the

differences between the two vowels in the word even when the

preceding vowel is long. For example as one can see from mgms.28

and 29 for /ge:de/ 'buffalo' and /pa:ka/ 'hut', though the first

vowel is long compared to the second, still there is no noticeable

difference in their intensity level. Though there is no obvious

difference in intensity level in the two examples above between

the long ana short vowels in the word /tse:cju/ 'he won't bring',

/u/ seems to be strikingly higher in intensity than the vowel /a=:/

(see mgm.30). However, if the final vowel is long and the preceding

vowel short, then in the majority of cases the intensity of the long

vowel is relatively higher than the preceding short vowel in

disyllabic words. (See, for example, mgm.3l).

Thus, though there are various things one has to account for

the variations in vowel intensity, other things being equal, one

could draw the following tentative conclusions: there is an effect
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of vowel height on the intensity of vowels only if they are in

non-final position in comparable minimal pairs. Otherwise there

is no effect on the intensity of the vowel merely due to the vowel

height. The length of the vowel also has a similar effect on the

intensity, depending on whether they are used in contrasting pairs.

In other positions or contexts length does not have any influence

on the intensity of vowels. The word-final vowels seem to be

mostly influenced by the structure of the word rather than by their

phonetic quality.

Intensity of diphthongs

The two diphthongs /ai/ ana /au/ show different intensity

patterns from each other and also from other comparable vowels.

Since these diphthongs are closing (i ending and u ending)

diphthongs and are similar in duration to long vowels, their

relative amounts of intensity are compared with those of the vowels

/i,i:, u,u: and a,a:/.

One thing which is very obvious from all the records on

intensity of diphthongs in whatever the position they may be

(whether initial or medial) is the difference in intensity between

the two segments of each diphthong.

It is possible to locate the exact point of change from one

segment to another by the help of major changes found in the

intensity trace corresponding to the larynx trace on the mingogram .

The. initial'diphthongs start with a relatively higher intensity
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in general, as for /a:/ (see mgm. 52,33,35 and. 36). The word-

initial vowels /i:/ and /u:/ show a gradual, slow rise with a

short slope as compared with the diphthongs, which rise much

more abruptly to a high level of intensity. It may "be mentioned

here that the close, long vowels sometimes have two apparent peahs

of high intensity, one at each end and a low intensity right in

the middle of a segment. However, this is different from diphthongs

where diphthongs compared to long vowels have a clear dip (i.e.

the intensity drop) in the middle of a sequence.

As far as /au/ is concerned, the intensity of the first

segment in relation to the second segment shows a relatively high

intensity (see mgm. 33). But this is not the case with /ai/ which

also should "be the same as /an/ - the first segment in both cases

being an open vowel and the second segment being a close vowel.

The differences in intensity level of the two vowel segments in

/ai/ are not so regular. The two vowel segments first and second in

relation to each other show all the three main possibilities: the

intensity level of the second segment can be (l) nearly as high as

the first segment (see mgm.4 of the word /mainam/ 'wax'); or it can

be (2) lower than the first vowel (see, for example, /pai"[;a/ 'sari
end on the shoulder', mgm.39) or it can be (3) even higher than the

first (see, for instance, /pairu/ 'crop', mgm.38)

In general, the diphthongs seem to have a falling intensity

curve (from high to low) with a decrease in intensity before the

start of a following consonant which is different from the case of

long vowels where they tend to increase in intensity before dropping
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for a following consonant. That is to say that the long

vowels always end with an increase in intensity and the

diphthongs (start with high intensity and) end with a

decrease in intensity before a consonant.
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CHAPTER 5

The consonants of Telugu

5.1. Introduction

This chapter will "be devoted, firstly, to an account,
in terms of place and manner of articulation, of the

phonetic realizations of the phonemes described in

Chapter 2 (see the table on p.50). There follows an

account of information provided on both articulatory and
acoustic aspects by instrumental analysis.

A number of general characteristics shared by
several phonemes will be apparent from the descriptions of
the realization of individual phonemes. An example is
provided by the tendency during the articulation of
consonants for the tongue to assume the position of the
vowel immediately following. Thus, consonants that precede
rounded vowels are produced with rounded lip positions (i.e.
they are labialized) and before spread or neutral vowels
are produced with spread lip positions. Consonants are also
labialized when they occur in clusters or sequences in
which /w/ is the second element (i.e. /twaraga/
[^gX Qga*] 'quickly', /pakwam/ [pak^am] 'tasty'. This
sort of anticipatory coarticulation may extend to more

than one segment in such sequences as /samskruti/ 'culture'.
In this case the rounding of the consonant also becomes

progressively less from 'right to left'.

The short consonants in general tend to be weakly or

loosely articulated in intervocalic position. That is to
say that Telugu provides examples of Sweet's statement
that "All consonants may be pronounced with ... looseness ...

Even stops may be pronounced loosely" (Sweet, 1906:34).

As this chapter is restricted to an account of the
realizations of phonemes, there are certain sounds which
have not been included in the description of consonants.
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An example is the glottal stop which can occur only as a

phonetic feature when the vowels are initiated without a

preceding consonant and particularly while learning the
letters of the Telugu vowel alphabet.

The sequence [^p], occurring in loans from Sanskrit
is commonly used in Telugu by educated speakers. This

sequence contains a palatal plosive followed by a palatal
nasal (e.g. [■jpeetnam] 'knowledge, [ar-jjjise] 'order'). Both
sounds are mutually dependent and neither the palatal

plosive nor the palatal nasal can occur on its own

independently in the language, therefore it is difficult
to assign to any of the phonemes that occur in Telugu.

(Sreekantaiya (1954:86) notes the same phenomenon in his
description of Kannada.)

5.2 Consonant phonemes and their phonetic variants

The account which follows will give a brief

articulatory description of each consonant phoneme and its
major allophonic variants. In this chapter, unless a

specific statement is made to the contrary, all consonants
are presumed to have a pulmonic egressive airstream and no

secondary articulation, and to be central, not lateral, and
oral rather than nasal.

Since the discussion concentrates on consonants, the

transcription, in this chapter, in phonetic brackets is
narrow only as far as the consonants under discussion are

concerned. The vowels are given in a broad phonetic (i.e.
phonemic) transcription. The consonants marked by length
after the symbol indicate that the consonant is relatively
(phonologically) long. Phonetic length is indicated by
half-length mark. In certain cases in the examples in this
section, a number of phonetic features (e.g. lengthening,
labialisation, non-releasing) are simultaneously involved
in the realization of one phonological segment. In such
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cases, only one of these features is normally indicated at
a time in the phonetic transcription, with a view to

avoiding a transcription that is too complex and therefore
difficult to read.

/p/ - a short voiceless unaspirated bilabial plosive

[p] (occasionally unaspirated), when immediately followed

by a consonant as in [pX e:ma] 'affection'
[p*] (slightly aspirated), when immediately followed by a

vowel (particularly, a back round vowel), e.g.

[p'uli] 'tiger'
UJ

[p11] (aspirated), when the syllable or word is stressed or

emphasized as in [p^alaka] 'the slate, not anything
else'

[p-] (lengthened), before another consonant, e.g.

[t 1 up*t i] 'satisfaction'
" t£> n J

[p°] (unreleased), before another consonant, as in

[pX a:p°ti] 'attainment'o n

[p] (weakly articulated), intervocalieally, particularly
after a long vowel, e.g. [pa:pam-] 'pity'

[pn] (nasally released), before a nasal consonant, as in
[up*ma] 'savoury dish made with 3emolina'

/b/ - a short voiced unaspirated bilabial plosive

[P ] (loosely articulated with no friction) when

intervocalic, particularly after a long vowel, e.g.

[(^q: (3 a] 'terrace'
[b° 1 (inaudibly released), before another consonant e.g.

[JsebQdam-] 'noise'
[b-] (lengthened) in combination with consonants other

than a following homorganic nasal, e.g. [k'u-l.b*a:nu]
'name of a Muslim boy'

[b ] (labialized) before a rounded vowel as in [b ulada]
IX) OJ

'mud'

[b ] (shortened) after a homorganic nasal, as in
[sam-baXam-] 'celebration'

[b] elsewhere, as in [balam-] 'strength'
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a short voiceless unaspirated "blade dental/denti-
alveolar plosive
in word-initial when followed "by another consonant,
e.g. [tXa:su] 'balance'
(followed by a little weak friction), when followed
by a close vowel, as in [mat®i] 'sense'
(aspirated), in stressed or emphasized form, e.g.

[t*te:] 'bring (it)'
(labialized), before /w/ or rounded vowel, as in

[£-$-a£aga] ' quickly'; [t u:mu] 'water passage'
(lengthened), in combination with consonants, e.g.

[gu£t*u] 'mark'
(unreleased) before another consonant, as in

[ut°pat:i] 'production'
(nasally released), before a nasal consonant, e.g.

[Xafnam*] 'diamond'
r\ u

(slightly advanced), after a close front vowel as in

[pit a] 'father'
(Palatalized), before /j/, as in [pai^ jam*] 'diet'

a short voiced unaspirated blade dental/dsnti-
alveolar plosive

(occurs optionally) intervocalically after a long

vowel, e.g. [pa:bi] 'garden plot division'
(unreleased), before a stop consonant, as in
[pad®ma] 'name of a girl'
(lengthened), in combination with consonants, as in
[mud*ra] 'stamp'
(labialized), before /w/ or rounded vowels, as in

[dwe:^am.] 'hate'
uI

(palatalized), before /j/, as in [padj* jam* ] 'poem'

a short voiceless unaspirated retroflex alveolar/
post-alveolar plosive

(labialized), before a consonant /w/, or a rounded
vowel, e.g. [batwa:da] 'postal delivery', [p*o:"|;u]

u u w

'difficulty'
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["t ] (advanced) when word-initial and when followed "by a
+ front vowel, as in [tiket:u] 'ticket', [^a:-{;i]

'palmyra tree'
ft] (retracted or post-alveolar), when word-medial

followed "by a back vowel, as in [ku"j;j(a] 'secret
planning'

[tk] (aspirated) when stressed, as in [thi:] 'tea, not
anything else'

[t°] (unreleased), immediately before a stop consonant,
as in [c^as-!;0ka] 'travel cart'

[f] (lengthened), before a consonant, as in [pat*i|am»]
'town'

[tj ] (slightly palatalized), before a /3/ as in
[na:^ • jeem* ] 'dance'

[tN] (nasally released), before a nasal consonant, e.g.

[k'i\am» ] 'dowry'
[tL] (laterally released) before a lateral consonant, as

in [pf otL T.am« ] 'packet'

/c\/ - a short voiced unaspirated retroflex (or post-
alveolar) plosive

[f] (flap) intervocalically sometimes, as in [ba^aiji]
'showing off'

[4 ] (labialized), before a rounded vowel, e.g. [a:<^ u]
U> w

'to play'
[<U (retracted) after a nasal, e.g. [ar^a] 'protection'
[cf] (lengthened) in combination with consonant as in

[•\5-a4* larjgi] 'carpenter'
+

/k/ - a short voiceless unaspirated velar plosive
[k ] (labialized), before a rounded vowel or /w/ as in

(Al

[k'u^i] 'right side', [pak*wam] 'tasteful'
[k ] (palato-velar), when followed by a front vowel as in

[ba:ki] 'debt'
+•

[c] (palatal), when preceded by a front vowel as in
[ica] 'hereafter'

] (palatalized), when followed by a semi-consonant,
e.g. [mukj jeem] 'important'
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[k* ] or [k°] in combination with another consonant as in
[ Jaek* ti]/[ Jeek0 ti] 'strength'

[x ] (weakly articulated fricative consonant), usually
after a long vowel in word-medial position, as in
[q:xu] 'leaf*

h[k*1] in stressed or emphasized form, as in [iq*kna]
'still'

/g/ - a short voiced unaspirated velar plosive

[g ] before a rounded vowel as in [gucj_i] 'temple'
[y ] intervocalically sometimes before a close back
£

rounded vowel, e.g. [q:-|u] 'stop'
[j ] (with weak closure and'slight friction),

C

intervocalically before a front close vowel as in

[a:ji] 'having stopped'
[g»] immediately before consonant, as in [ag*ni] 'fire'
[g ] (slightly voiceless) utterance-initial, immediately

o

followed by a consonant, as in [^Xatmam] 'village'
[g I (very short) when preceded by a homorganic nasal,

e.g. [maq*ga] 'name of a woman'
[3] before a front vowel, as in [^in:e] 'small vessel'

/c/ - a short voiceless unaspirated alveolar affricate

[tk] (blade-dentialveolar), before a back vowel as in

[t'sarpa] 'mat'
[tj] (laminal-alveolar), before a front vowel as in

[th :ma] 'ant'
[tp>] (post-alveolar/pre-palatal), after a nasal, before

a front vowel, e.g. [maptpj i] 'goodness'
[tj] after a front vowel, e.g. [gittju] 'to draw a line'

-+ +

[sj in (informal or colloquial) rapid speech, in the
place of /c/, e.g. [tjirma][si:ma] 'ant;
[tsukra]—>[suk:a] 'star'

/■%/ a short voiced unaspirated pre-alveolar (or post-

alveolar) affricate

[dz] before a back vowel, e.g. [dza:bu] 'letter'
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C<£3] "before a front vowel, e.g. [dgiitam] 'salary'
[<£% 1 after a consonant, e.g. [gaji'd^ i] 'rice gruel'
[3] intervocalically after a long front vowel, e.g.

[pi:3u] 'fees'
[z] intervocalically between back vowels, e.g.

[baza:-f u] 'bazaar'
c c« J

/m/. - a short voiced bilabial nasal

[m°] word-medially before a consonant, or word-finally
before a pause, e.g. [gam°pa] 'basket', [balam8]
'strength'

[rag] before /w,h and j/, e.g. [sarrjvutsa £ am] 'year',
[sinqliam] 'lion', [sang juk°ta] 'name of a girl'

[m*] word-finally before a pause or in combination with
a consonant, e.g. [balam*0] 'strength', [ksarm*a]
'fate'

[m ] before a rounded vowel, as in [m u:la] 'corner' or

a sequence 'ru', as in [amrutam] 'nectar'
[w] optionally intervocalically instead of /m/, e.g.

[e:mi] [e:wi] 'what', [ma:ma]^[ma:wa] 'uncle'

/n/ - a short voiced tip denti-alveolar nasal

[p] before an affricate, as in [map'tji] 'good*
[rij ] before a palatal consonant /j/, e.g. [nj jas: jasm]

'justice', [k'aiija] 'unmarried girl'
[p] before a velar consonant, e.g. [aig*ke] 'figure'
[n] (weakly articulated), intervocalically, as in

[manam] 'we (excl.)'
c

[n] before a rounded vowel, e.g. [nu:lu] 'thread'
Mi W

[n] (blade contact) when next to a dental plosive, as

in [an* tarn*] 'end'
[n] (tip contact), when next to non-dental plosive, as

A

in [ag*ni] 'fire'
[n] next to a dental plosive, as in [an*ta] 'that much'
[n°] before a dental consonant, as in [an°ta] 'that much'

n rn

[n* ] before a consonant, as in [an*dam] 'beauty'
[»] (slightly pharyngealized) before /a/, as in

[«ai- ak'am] 'hell'
[n] elsewhere, as in [ni:k'u] 'to you'
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/p/ - a short voiced retroflex post-alveolar nasal
[i\] (tip and the underneath edge of the tongue

A articulation) narrow "band of contact "before a front

vowel, e.g. [wa:i\i] 'goddess'
[i\] (tip curled and under surface of "blade makes wide

"band of contact) "before a consonant, as in [or/(^i]
'having prepared the meal' 1

[p] a nasal flap, intervocalically, in [a^a] '1/16 of
a rupee'

[r\] before a rounded vowel and a consonant /w/, e.g.
w [ai\uwu] 'body cell' , [k^ar^wu^u] 'name of an epic

iii u

person'

[i\»] (long and inaudibly released), before a consonant,
as in [k*ar/cja] 'flesh'

/!/ - a short voiced tip pre-alveolar clear lateral
[& ] (pharyngeal!zed) when next to a consonant or before

/a/, as in fka^ *pana] 'girl's name', [i a:wu] 'fat'.
It can be slightly velarized if the sequence is
followed by /u/ immediately, as in [\*-e^ad^pu]
'width'

[l] before a rounded vowel, as in [palu] 'many'
[l»] before a consonant in word-medial position, as in

[k*al*.C a] 'cholera'
[1<] before a dental plosive, e.g. [ail^ti] 'measurement

r> rv. n

for dress making'
[ 3 or [£] before a palatal glide /j/, as in [ba:3^ ^m]

'childhood', [afia-fiae] 'name of an epic woman'
[1] after a nasal consonant, as in [a:m*lam] 'acid'
[1] elsewhere, in [lek:a] 'calculation'

/]/ - a short voiced retroflex post-alveolar lateral
n°] before a consonant, as in [cjarl^cja.] 'artificial ghee'
[]/] in combination with consonants, e.g. [pa]/^i]

'somersault'

[]J (flapped lateral), intervocalically sometimes, e.g.
c

[k*a]a:ji] 'repairing copper vessel'
c
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[ ^ ] "before /d/» as in [ka lj jse:r\am] 'wedding'
[4- ] (partly voiced lateral fricative) after a voiceless

retroflex stop, as in [bu+3r u] '"baskets'
us

/r/ - a short voiced tip alveolar trill
[ .f ] "before rounded vowel, e.g. [a:£u] 'six'
[.t] next to consonants except fricatives, as in

[k a«l*ma] 'fate'
[u/j] after a dental stop, e.g. [a:t*jam^ 'anxiety',

[tjup*ti] 'satisfaction', [acLzu^* "ta.m] 'good luck'
] "before a consonant, e.g. [a:^_ «ti] 'worship'

[X] intervocalically, as in [qXq] 'half'
[_C ] (partially voiced), utterance-initial and after a

o

voiceless consonant, e.g. [£a:ji] 'stone',
[pX a:nam] 'life'

[a] when preceded by a nasal consonant, as in
[amxutam] 'nectar'

[r] when lengthened, phonologically, as in [ara] 'room'

/w/ - a short voiced labial-velar approximant
[w] a labio-velar approximant with more rounding before

a back rounded vowel, as in [a:wu] 'cow' or when

preceded by a consonant, as in [twafaga] 'fast'
rv ~

[-V5-] (labio-dental approximant, weakly articulated with
lips spread) before a front or an open back vowel or

/d/> [a-is>-i] 'those', [a-tf-asQiam] 'necessity',
[k q:a>-jam] 'poem'

[^] or [w] after a nasal consonant, as in [an*i£ a dam]
'lineage', [k ar^wucju] 'name of an epic person'

[v] (with slight friction) before an /r/, as in
[ti:vjam] 'serious'

/d/ - a short voiced palatal approximant

[j] when next to a nasal, as in [gam*jam] 'destiny'
[d*] in combination with a consonant, particularly with

an /r/, as in [k a:.^* j*am] 'work'



(more open), "between vowels, e.g. [-farjl] 'stone'
C

"before a "back rounded vowel, e.g. [p'o:Hu] 'to pour'

a short voiceless labio-dental fricative

utterance-initially and medially, as in [fae:nu]
'fan', [kca:fi] 'coffe£'

a short voiceless "blade alveolar fricative

"before /j/, as in [-C afias* jam] 'secret'
before a rounded vowel or /w/, e.g. r su: H'j* udu]
' sun'

before a consonant, or after an /r/, as in [a:s*ti]
rr

'property'
elsewhere, e.g. [sa:ji] 'colour'

c

a short voiceless palato-alveolar fricative
before a rounded vowel or /w/, or /ru/ sequence,

e.g. [ Juk* £ om : -C am] 'Friday', [ -tf- i J"* am] 'world',
U) uJ

[i futi] 'turning'
before a close front vowel in alternation with /I/,
as in [siiq>i] 'sculptor'
elsewhere, as in [Jsenil^a: X am] 'Saturday'

a short voiceless retroflex fricative

before a consonant in the sequence, as in [k ap^am]
'difficult'

elsewhere, e.g. [gafatji] 'pants', [uga] 'girl's
name'

a short voiceless glottal fricative

word-initially, and in consonant sequence, as in
[hi:nam] 'diminishing', [d3ih-v^a] 'tongue'
intervocalically, as in [bafi u] 'plural'



[fi ] after a nasal, or when surrounded "by nasalized
vowels, as in [b-Cam-lia] 'god Bhramha', [mo:ham]
'love*

[h* ] in consonant sequence, as in [tjih-nam] 'mark'
["fc] (pharyngealized), "before /i/, as in [asakjam]

'disgusting'
[h' ] with heavy "breath when the words are pronounced with

Sanskrit visarga (cf. Sweet, 1906:55), as in

[an- tah' pJ u X am] 'palace'
r> ^

The consonants described so far in this section do not

comprise all the consonant phonemes of Telugu - specifically,
the aspirated consonants and long consonants are excluded.

As stated in Chapters 1 and 2, there are certain places
in the structure of words where aspirated and unaspirated
consonants can occur in parallel distribution. In certain

(more informal) styles of utterance, however, unaspirated
consonants will be substituted for aspirated consonants.
In styles in which aspirated consonants are used, there will
be a somewhat similar range of variants as in the case of
the corresponding unaspirated consonants.

The case of long consonants is different in the sense

that the contrast between long and short is always
maintained. As far as the variants of long consonants is

concerned, the range is similar to that of the corresponding
short consonants, in that there is the influence of

neighbouring vowels. A different distribution, however,
means that certain types of variants listed for short
consonants are not found in the case of long consonants.

Thus, lengthened, or unreleased, or laterally released, or

nasally released long consonants do not occur.
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5.3 Consonants: place of articulation and palatographic

study.

There are only a few phonetic studies of Telugu
consonants which have used phonetic labels referring to
the place of articulation of consonants. No two of these
are identical with regard to their specification of place
of articulation in respect of all consonants. The
consonant phonemes and the place names assigned to them "by
the various authors in question arei listed below.

Consonant
phoneme

Anonymous S.ioberg
author (1918)(1962)

Venkateswara-
sastri (1972)

Kostic
et al (1977)

P bilabial bilabial bilabial bilabial

ph If n It tt

b t» tt tt tt

b*1 tt tt tt tt

t dental dental dental dental

th tt tf tt

d tt tt tt post-dental
dh tt tt tt dental

t post-
palatal

alveolar retroflex post-
alveolar

th M tt H tt

<i medio¬
palatal

tr II tt

ti tt tt tt

k post-
velar

velar velar velar

kh tt tt tt tt

S pre-velar » ft tt

gh i» n tt t#

c pre-
palatal

alveolar palatal post-
alveolar

ch n M it «

(ts) alveolar - alveolar alveolar
tt alveolar palatal post-

alveolar
ti tt it tt
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Consonant Anonymous
•phoneme author (1918)

(dz)
m

n

*i

1

1

r

d

s

;

?

h

alveolar

bilabial

dental

post-
palatal
alveolar

post-
palatal
alveolar

labio¬
dental

pre-
palatal

dental

medio¬
palatal
alveolar

laryngeal

S.loberg
(1962)

bilabial

dento-
alveolar

pre-
palatal
dento-
alveolar

pre-
palatal
dento-
alveolar

bilabial

pre-
palatal
bilabial

dento-
alveolar

pre-
palatal

pre-
palatal

post-
velar

Vcnkateswara- Kostic et
sastri (1972) al (1977)

alveolar

bilabial

alveolar

retroflex

alveolar

retroflex

alveolar

bilabial

palatal

labio¬
dental

alveolar

palatal

retroflex

glottal

alveolar

bilabial

alveolar

post-
alveolar

alveolar

post-
alveolar

alveolar

bilabial

alveo-
palatal
labio¬
dental

alveolar

palatal

glottal

As this list makes clear, the main areas of difference
of labelling are those of retroflex consonants, fricatives
and affricates. Among the authors listed above, one study
(but restricted to only the letters of the Telugu alphabet)
- by an Anonymous Author(1918) - is based on an instrumental
study through palatography.

The purpose of the present study is to investigate the
actual place of articulation of Telugu consonants by means

of direct palatography. For the details regarding the
method used and the interpretation of it, see Chapter 3.
The analysis and the discussion of palatograms is mainly
based onKNR's speech. The results are then supplemented by
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the information obtained through the palatograms of
another speaker, BRR.

The material used for the study of consonants here
consists of sets of words, mostly disyllabic, comprising a

consonant in initial and medial positions in different vowel
contexts. For the details regarding the distributional
patterns of these consonants in Telugu, see Chapter 2.

Care was taken in selecting words in which only the
consonant under investigation had contact between the tongue
and the roof of the mouth. The open vowels, for example
a/a:, in Telugu, have no contact of the tongue with the
roof of the mouth, therefore it is possible to obtain
information on place of consonant contact made by the
tongue with the roof of the mouth during its articulation
without interference from the vowel.

In addition, in order to see if the place of
articulation of a consonant is influenced by the surrounding
vowel type, a list of words was made with the consonant in
initial position followed by all ten different vowels
(short and long) and in medial position both preceded and
followed by the same ten vowels. The long consonants,

(intervocalically), were also included in the list, but
these had only the short vowels as preceding vowels.

In addition to disyllabics there are also monosyllables
used which consist of a consonant plus one of the ten vowels
and the whole set of monosyllables represents the letters
of the Telugu alphabet. As for the plosives, the material
consisted of only the unaspirated plosives. It is difficult
to find real words consisting of an aspirated consonant
without any other interfering consonant in the sequence.

Though there may not be much difference in the place of
articulation of aspirated from their corresponding
unaspirated, I presume the area of contact on the palate
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would be more extensive for aspirated than for unaspirated,
since an aspirated consonant maintains a firm closure. The
bilabial and labiodental consonants, /p,b,m,w and f/, were

also excluded from the consonant list.

Each palatogram represents the utterance pronounced
more than twice and there are at least two recordings made
at different times of the same set of words. Some words

have been done more than three times.

Since some of the vowels listed above can give
lateral wipe-off superimposed on the consonant articulation,
I will only refer to the wipe-off in the centre portion of
the palate (which is primarily due to the consonant) at the
vertical median (centre) line and around the median line or

between the two vertical lines drawn between and the sides

of the fronted incisors giving left (L) and right (R) zones

descending from the outer edges of the incisors (see
figure 5, Chapter 3).

Then the wipe-offs on the palatograms are referred to
the conventional places of articulation through the
information obtained from the position of the wipe-off on

the palate and the extent of wipe-off in a front-to-back
or back-to-front dimension. The latter one, i.e. the
extent of wipe-off in a front-to-back dimension, may be
'wide' or 'narrow'. The conventional places of articulation
are obtained by drawing the reference lines from left to

right across the frontmost point of each pair of teeth.
This divides the roof of the mouth into eight (articulatory)
zones: (l) dental in front of the frontal (i.e. the first)
incisor line; (2) dentialveolar in front of the lateral
(i.e. the second) incisor line; (3) alveolar ...; (4)
post-alveolar ...; (5) pre-palatal ...; (6) palatal ...;

(7) post-palatal in front of each pair of respective

remaining teeth and (8) velar. (See figure in Chapter 3).
Each zone is further divided into two: (l) front part of
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the zone representing the first half towards the front of
the mouth and (2) "back part of the zone representing the
second half towards the velum and these are referred to as

'front' and '"back' parts of a zone. This was necessary

since the zones are too "broad to permit desirably precise
references.

I shall describe in detail the place of articulation
of each consonant phoneme and its variation, if any, due
to front/back and short/long surrounding vowels.

Palatograms of Telugu words do not seem to reveal any

noticeable changes in the area of contact of a consonant
due to close and/or open vowel tongue position.

5.3.1. Plosives

(a) Bilabial plosives (/p,ph,pp,b,bh,bb/)

The place of articulation of these plosives is no

problem. During their articulation the two lips come close
together. Lung air is compressed behind this closure,

during which stage the vocal cords are held wide apart for
/p/» /p*1/ and /pp/, but vibrate for all or part of the
compression stage for /b,bk and bb/ according to its
positional context in the utterance. The air escapes with
weak plosion in case of /p,pp,b and bb/ and with strong
plosion in the case of /p*1 and b11/; when the lip closure
is released, unless the air-stream has been obstructed by a

second closure A a point behind the lips (as for /t/ in
/a:pti/) or has been diverted through the nose by the
lowering of the soft palate (as for /m/ in /upma/); when a

lateral sound follows, the air-stream will have a lateral
escape (as for /l/ in /wiplawam/). During the articulation
of bilabial plosives the tongue assumes the position of the
vowel that follows immediately.

(b) Dental plosives (/t,t^,tt,d,d^,dd/)

/t/ and /d/ seem to be (dental) stops, since there is
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firm contact of the tongue on the palatogram not only with
the front teeth and teeth ridge hut also with the side
teeth. The maximum area of tongue contact with the palate
is from dental to the foremost part of the aireolar region.

As far as the monosyllabic words (of the Telugu
alphabet) are concerned, the consonants /t/ and /d/ show no

difference in the extent of contact at the median line in a

front-back direction. The voiceless consonants appear to be
articulated slightly more strongly: the wipe-off is more

complete in each case; the voiced ones show interruptions
of the wipe-off pattern, which leads one to conclude that
the pressure of the tongue was somewhat less.

The contact area for /t/ and /d/ in monosyllables
followed by both short and long vowels (and also diphthongs)
is confined to the dental and denti-alveolar zones only.
However, only a few cases of this extending into the foremost
part of the alveolar zone are noticed, particularly before
the vowel /o:/ and, to a lesser extent, /an/.

The comments made above with regard to /t/ and /d/ in
initial position in monosyllables also apply to these
consonants in initial position in disyllables. No
difference in the median line wipe-off whether one of these
consonants is followed by a front or a back vowel, or by a

short or a long vowel is shown.

The patterns for word-medial /t/ and /d/ are quite
different from those for these consonants in word-initial

position. In medial position both preceding and following
vowels are relevant. The first point to be noted is that
in all comparable pairs of words, contact is firmer for
the voiceless than for the voiced consonant - without any

difference in the extent of the median line contact area -

whether the consonants are short or long. (For a typical

example, cf. the palatograms of /atta/ and /adda/, pgms. 2- 0 '
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If the consonant is preceded "by a front rowel, (more
particularly a long front rowel) there is a tendency for
the wipe-off at the front of the mouth to he restricted to
the hiting edges of the teeth: for example, compare the

palatograms (pgms.32-34 ) of /pi:ta/ with those of /pu:ta/
and /pa:ta/. Thi3 is not the case if the consonant is
followed hy a front rowel. In all such cases there is

wipe-off in the dentialreolar zone. Then again the amount
of wipe-off is greater (l) with a long as opposed to a

short following rowel (compare /pati/ and /pati:/,
(pgms. 24, 26) or /padi/ and /padi:/ (pgms.28, 30 ); (2)
for a roiceless than for a roiced consonant (compare /pati/
and /padi/ (pgms. 24, 28), or /pati:/ and /padi:/ (pgms.
26, 30 ); (3) for a long than for a short consonant
(compare /patti/ and /pati'(pgms.25, 24 ), or /patti:/ and
/pati:/ (pgms. 29, 26).

The tendencies outlined ahore in respect to /t/ and

/d/ also apply to the homorganic sequences /nt/ and /nd/.
That is to say /nt/ has firmer contact than /nd/, hut

again with no difference in the extent of contact.

When /t/ occurs in word-medial clusters, the contact
area appears to he the same as for an interrocalic /t/.

It is clear from the ahove account that the most

appropriate simple lahel for /t/ and /d/ is dental, in the
sense that there is contact on the (front) teeth in all
instances of their occurrence and there are some cases

where contact at the front of the mouth is entirely
restricted to the dental zone.

In the articulation of /t/ and /d/, the tongue is

brought forward in such a way that the underneath part of
the apex touches the edge of the lower front teeth; while
the hlade of the tongue is raised towards the roof of the
front part of the mouth, the forefront part of the hlade



Palatograms of dental ploaivea (KNR)

Pgm.20 atta Pgm.21 adda
Pga.22 inta Pgm.23 lnda

Pgm.28 pad! Pgm.29 patti: Pgm.30 padl: Pgm.31 patra

Pgm.25 atti Pgm.26 pati: Pgm.27 dit>t>a

Pgm.32 pi :ta Pgm.33 pu:ta Peril.3U pasta Pgm.35 pesta



553,.

makes the contact with the upper incisor teeth, gums and
the first rugae. The long /tt/ and /dd/ and aspirated /tV
and /dh/ are also articulated like /t/ and /d/ with some

essential difference in the hold against the roof for long
and the difference in the release for aspirated . The

tongue tip "between the upper and lower incisors can "be
seen in the case of [t] and [d], or [t:] and [d:] and in

n , n n n
the case of [t*1] and Td11], the tongue actually protrudes

n r,

a little. The position of the tongue-tip varies for
dental consonants depending on their consonant environment.
For example when /t/ or /d/ is immediately preceded "by /s/,
the tongue-tip is down against the lower incisors, and when
it is immediately preceded "by /r/ the tongue-tip is up

against the hinder part of the upper incisor teeth (with no

protrusion "between the upper and lower incisors.) However,
in all varieties of dental stop, besides the tip blade of
the tongue, the sides also make firm contact with the teeth
all around.

The tongue-position of one variety of typical dental
stop articulation can be seen as shown by X-ray photograph

Fig.26 X-ray tracing of the tongue-position during the
articulation of [t:] in [at:a] 'aunt'.

n n
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(c) Retroflex plosives (/t»th»tt»^»4h and- OA/)

There is a clear distinction "between the wipe-off

patterns for dental and for retroflex stop consonants.

The latter never show wipe-off in the dental or front-
dentialveolar zone. The wipe-off for retroflex stops, in

general, extends from back-dentialveolar zone up to the
alveolar or post-alveolar or front-pre-palatal, varying

according to the context of other sounds. The wipe-off
in that area can he also relatively narrow or wide

depending on the consonant type and the vowel context.
The front limit of the contact area on the palate does not

vary so much, whereas the hack-limit of the extent of the
contact area varies noticeably with the consonant's
position in the utterance, manner (of voicing) and

surrounding vowel or consonant context.

In the monosyllabic names of the letters of the Telugu

alphabet the consonants t and are predominantly alveolar.
The wipe-off is always shown in this area with an extension
of wipe-off towards the front (a little into the denti-
alveolar zone) or towards the back (into post-alveolar zone).
The investigation of these consonants followed by different
vowels (ten vowels and two diphthongs) showed no difference
in the wipe-off patterns that could be attributed to the
closeness or openness of the following vowel or to the

(shortness or) length of the following vowel, but the
patterns were different in the case of following front or
back vowels. That is, in the case of /%/ and /<^/ followed
by a front vowel the back limit of the wipe-off is only to
the beginning of the post-alveolar zone while in the case

of a back vowel it is well up to the end of the post-
alveolar zone. There is also a slight difference in the
contact area for voiced and voiceless retroflex stops

similar to the dental voiced and voiceless stops.

In addition, in disyllabics, the retroflex stops
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(tinlike the dental stops) show some variety of wipe-off
patterns, in the extent of contact area on the median line

of the palate. In utterance-initial position % and
followed "by long vowels show no obvious difference in the

patterns of their wipe-offs, "but the same consonant when
followed by short vowels have a narrower wipe-off before
front short vowels than before back short vowels. (See,
for example, pgms. 38-40 of /tappa/, /"Jjuppa/ and /^ippa/.
In addition to this, /"£/ (as in monosyllables) shows
relatively wider wipe-off than d (see pgms. 36, 41 of

/tabbu/ and/^abbu/). As a consequence, the back limit of
the actual contact area on the median line for the two

consonants is somewhat fronter for /^/ than for /\/.

This applies to word-medial X and 3. as well. (Such
differences between voiced and voiceless retroflex are

observed in Gujarati (see D.^ve, 1977:35) but not in Sindhi
(see Nihalani, 1974:207) ). Furthermore, there are many

different patterns in this position as there are both

preceding and following vowel contexts to account for. If
we compare voiced and voiceless consonants that form a

pair in terms of 'place of articulation' (see pgms. 37, 42-44
of /a"[a/ - /a<3a/ and /pe:ta/ - /pe:c}a/), we note that there
are differences in the wipe-off shown by palatograms. That
is to say that, for /\f and /^/, for instance, the wipe-off
for /Xj covers a larger area and extends further back than
the wipe-off for /d/. This could be taken to point to a
'fronter' articulation for the voiceless member of this

pair. However, one could also interpret this as evidence
of firmer or more energetic articulation for /\/ than for
/<3/. This alone would be enough to account for a firmer,
closer and wider contact between the tongue and the roof of
the mouth and need not necessarily suggest a significantly
different posture of the tongue for the two consonants.

The same comments apply to the different wipe-offs
shown by a comparable pair of long and short consonants
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(cf. pgms. 51, 55 /attfl/ - /cu^a/). The result is that
there is a decreasing area of contact among the set of

long/short, voiceless/voiced consonants in the following
order:- tt 7 3A > t ><l (pgms. ,51, .55, 37, 42, /a\Xa/t /cu^fla/,
/a^a/ and /a<\a/).

The tendencies outlined above in respect to short and

long voiced and voiceless retroflex consonants also apply
to the homorganic sequences //t\X/ and /*$/ • sequence

/t\X/ shows a wider area of wipe-off than the sequence /i\c|/
(pgms. 52, 56, 54., 58, /ir^o/ - /ip^o/, /pai^a/ - /bapc^a/).

Sach of these consonants (/t*<l>tt*$/)
while maintaining those differences, mentioned above,
between short and long or a sequence, shows a number of
further striking variations in their contact area on the
median line. The utterance-initial short retroflex

consonants tend to have in general, a slightly narrower

wipe-off than the word-medial. This may be due to the fact
that word initial consonants tend to be articulated slightly
fronter than the word-medials. It would not be advisable to

compare word-initials with word-medials since the word-medial
consonants are affected by both preceding and following
vowel types. The word-medials show the following
variations in their patterns:-

When immediately followed by front and back vowels,
word-medial t an<3- 3. (like the utterance initials), show
relatively more extensive wipe-off when followed by a back
vowel than a front vowel (compare pgms. 47-50 , /pa^i/ with
/pafu/ or /pa^i:/ with /pa^u:/).

However, the distinct patterns noticed for /t/ and /^/
when followed by front and back vowels are still observable
even when the same consonants are preceded by front and
back vowels. That is to say that when /{/ and /$/ are

preceded by front and back vowels, they show relatively



Palatogramsofretroflexplosives(KNR)
Pgm.U2ac^a

Spg.l|.3perj^a

Spg.U4peters

Spg.U5pa:j;a

Pgm.36^ab"bu Pgm.i+1c^aVbu
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more extensive wipe-off on the median line for /\/ and /dj
when preceded "by a "back vowel than "by a front vowel. (See
pgms..46,45 , /pi:ta/ and /pa:{a/). This is the same case
with "both long retroflex plosives and the retroflex after
a homorganic nasal (see, for example, pgms. 59-63; 52,66,

/pitta/» /petta/ " /putt% /pottQ/ and /pattG/; /intQ/ "

/ttn_tQ/) •

It seems to me that the retroflex consonant, whether

preceded or followed "by a front vowel, has a relatively
narrower contact area on the median line than when

followed "by a "back vowel, (of. pgms. 64, 59, 63, /pa^i/ -

/pittQ/ and/patta/).

However, in terms of general patterns (ignoring the
variations found in the consonants due to their manner of

articulation and the surrounding sound context), it may "be
possible to say that the short retroflex consonants are

predominantly alveolar and the corresponding long ones

(or the ones after the homorganic nasal) are post-
alveolar.

All retroflex plosives in Telugu are articulated by
lowering (or opening) the jaw slightly wider than for other
non-retroflex plosives and by raising the tongue tip
curled back so that the under surface of the tip/blade
and also the sides of the tongue make contact with complete
closure against the alveolar ridge or back part of the
alveolar ridge and the gums around the bicuspid and molar
teeth; when the tongue remains in the same position behind
which the air pressure is built up, then, while the tongue
contact is released, the tip of the tongue slides forward
along the roof of the mouth or comes straight down to its
normal position with plosion (being slight in the case of
unaspirated retroflex plosives (/t»and heayy in
the case of aspirated plosives {/"\p/ and /dp-/). In the
articulation of all cases the soft palate is raised. The



Palatogrsms of retroflex plosives (Klffi)

Pgm.t5 Bj,{a Pgm.56

Pgm.59 P1^* Pgm.60 Pgm.61 Pu||ja Pgm.62 po ^ a

Pgm.63 P8^8 Pgm.6U pa^i Pgm.65 Pa^|,u Pgm.66
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vocal folds vibrate during the articulation of and

qV and do not vibrate during the articulation of
corresponding /\ and t^1/*) tongue position of a

The different wipe-off patterns obtained on the

palatograms for retroflex plosives when voiced and voiceless,
when short and long, and when in the environment of front and
back vowel, are simply due to articulatory adjustments of the
tongue made in a given time by making allowances for the
neighbouring sound articulations. For example, when the
retroflex is articulated in the environment of a front

vowel, since the front part of the tongue in addition has to
make contact for the front vowel, naturally there is not
much of the front of the tongue left in order to make a

curl of the tip, hence there is less curling of the tongue
tip and therefore less contact of the under edge of the tip
and as a consequence there is a narrower wipe-off on the
palatogram. On the other hand, in the environment of a

back vowel, the tongue tip is well curled as there is a

large part of the tongue left free from immediate vowel
sound articulation; then, when this happens, as the tongue
is much curled, the tip is retracted and a large area of
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under surface of the tip/blade is free to make a contact;
consequently there is a wider or extended wipe-off for a

retroflex before a back vowel. These differences found in

the extent of wipe-off for a retroflex before a front and

back vowel in the phonetic literature have been assumed to

be the variation in the place of articulation alone, but
there is a considerable difference in the posture (or
position) of the tongue which in turn brings out those
differences in the place.

Furthermore, when the articulation is short, the
tongue moves rapidly with a brief contact, shorter than for

long, which has firm contact; as a consequence again there
is a wider area of contact on the palate for long or for
homorganic nasal +• plosive than for a short retroflex.

This, in rapid speech, is again articulated loosely as a

flap in which the tongue makes a brief contact.

(d) Velar plosives (/k,kh,kk,g,gh,gg/)

Although /k/ and /g/ have somewhat similar variations
in wipe-off patterns to those for /"£/ and /cj/, they show,
in addition, a clear difference in their place of articulation
in different vowel contexts. For instance, the /k/ and/g/
reveal (l) velar articulation when between back vowels and
also diphthongs; (2) palato-velar articulation when before
a front vowel; and (3) palatal articulation when after a

front vowel. As a consequence the actual contact area for
/k/ and /g/ varies from the palatal zone up to the velar
zone. There is no overlapping of wipe-offs for velar and
retroflex plosives since the latter never show any wipe-
off beyond the pre-palatal zone and the former is always
beyond that pre-palatal zone.

In monosyllabic names of the letters of the Telugu
alphabet, the /k/ and /g/ followed by all ten different
vowels and two diphthongs, show the contact area of wipe-
off at the median line varying from the post-alveolar to
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the velar zone.

There is no obvious difference in the actual contact

area of wipe-off3 for voiced and voiceless in open mono¬

syllables, but there is sometimes a slight difference in
the amount of contact. In this regard they are more similar
to dental plosives than to the retroflex plosives.

Both /k/ and /g/ consistently show striking differences
in their contact area on the roof of the mouth according to
the frontness/backness of the vowel context. They consist
of a more extensive wipe-off before a front vowel (from
back of post palatal zone to velar zone or beyond) than a

back vowel (from back of post palatal into velar zone or

beyond the velar zone). (See pgms.81,84,82 of /ki/ and /ku:/
or /ka:/). This is the other way round from what we find in
the case of retroflex plosives. In the case of retroflex
plosives it is mostly the back-limit of contact area which
varies according to the context, whereas here in the case

of velar plosive it is mostly the front-limit of contact
area which varies according to the surrounding context.

The comments made above with respect to /k/ and /g/ in
initial position in monosyllables also apply to these
consonants in initial position in disyllabic words. But
the word-medials in disyllabics exhibit a variety of
patterns as described below.

There is sometimes a difference between voiceless and

voiced velar plosives as regards the strength of articulation.
See pgins.7! >72; 67,68: /a:ku/ with /a:gu/ and /bo:ki/ with
/bo:gi/. There is also sometimes a difference between
short and long: see, for example, /pi:ka/ and /pikka/,
(pgms.75,70 ) where there is a firmer contact for the long
consonant than for the short. There is generally no

difference in place of articulation between voiceless and
voiced consonants (apart from the isolated example of
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/mokka/ and /mogga/, where the voiced consonant is further

forward than the voiceless).

The vowel context does have a clear hearing on the

place of articulation of velar plosives. A velar consonant

followed by a front vowel is fronter than if followed by a

back vowel1 (compare pgms. 69,73 of/ba:ki/ and /ba:ku/).
This does not mean, however, that a velar consonant
followed by a front vowel is necessarily front and one

followed by a back vowel is back. Even if the consonant
is followed by a back vowel, it is somewhat fronted if the

preceding vowel is front (see, for instance, the pgms.75,70
85 of /pi:ka/, /pikka/ and /ii\ka/ and compare with pgms. 23
76,86 of / a:ku/, /pakka/ and /irqka/ respectively, where
there is a clear difference in the contact area on the

median line for the same consonants in those two sets

irrespective of whether the consonant is short, or long or

in a sequence). Therefore, for Telugu, velars can only be
analysed in terms of the following three complex
environment3:-

1. Followed by and preceded by a front vowel.
2. Followed by a front vowel and preceded by a back vowel;

or followed by a back vowel and preceded by a front
vowel.

3. Followed by and preceded by a back vowel.

1. This seems to be a well known phenomenon in many
languages; for instance, in English (see Ladefoged,
1975:49). The palatographic study of some of the Indian
languages also evidenced this fact, for example, in
Sindhi by Nihalani (1974:210), in Tamil by
Balasubramanian (1972:346) and in Gujarati by Dave
(1977:50). Unfortunately, these studies have dealt,
briefly, only with the following vowel influences and
there is no mention whatsoever of the effects of the
preceding vowel.



Palatograms
of

vel8r

plosives
(KNR)

Pgm.67
t>o:ki

Pgm.71
a:ku

Pgm.75
pi:ka

Pgm.68
bo:gl

Pgm.69
ba:ki

Pgm.72
a:gu

Pgm.73
ba:ku

Pgm.77
mogga

Pgm.70
pikka

Pgm.7U
ekki

Pgm.78
ukka

Pgm.76
pakka



Palatograms of velar plosives (KHR)

J fk

Pgm.73 kai Pgm.80 kau

Pgm.82 ka: Pgm.83 ga:

Pgm.85 inka Pgm.86 ur»ka

Pgm. 81+ ku:
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In the first case, the velar consonants when followed

"by and preceded by a front vowel show a wipe-off on the
median line from the beginning of the palatal zone into
the velar zone (see pgm. 74 /ekki/); while in the second

case, when the velars followed by a front vowel and

preceded by a back vowel or when followed by a back vowel
and preceded by a front vowel show a wipe-off from the back
of the palatal zone into the velar zone. In the former
case it is from the back of the palatal zone into the velar
zone, whereas in the latter case, it is usually in the
back of the palatal zone and post-palatal zone. In the
third case, the velars when followed by and preceded by a

back vowel show a wipe-off in the very end of post-palatal
zone and the velar zone. In terms of area of contact, the
differences between 1 and 2 for /k/ and /g/ are smaller
than the differences between 1 and 3 or 2 and 3. Therefore,

by grouping 1 and 2 together and keeping the 3 separate, we

can say that the velar plosives when surrounded by front
vowels are further forward than when surrounded by back
vowels.

In the articulation of velar plosives, when preceded

by a front vowel, the centre of the tongue is raised to
make complete closure with the front part of the soft
palate (see the diagram below); when surrounded by back

vowels, the back of the tongue is raised to make complete
closure with the back of the soft palate (see the diagram
below); when followed by a front vowel (see diagram below)
the whole body of the tongue at the back is raised and
pulled forward to make contact with the entire soft palate
(from the beginning to the end), - while the tongue remains
in the same position (for a certain length of time
depending on phonological pressure in maintaining the
difference in closure period for so called short and long
velar plosives) behind which the air pressure is built up
then the contact is released with a slight or heavy plosion

(slight in the case of /k/, /kk/, /g/ and /gg/, and heavy
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in the case of /kh/ and /g11/) • (The soft palate is raised
so as to ensure the velic closure and the vocal folds

vibrate during the articulation of /g/, /gg/ and /gh/ and
do not vibrate during the articulation of /k/, /kk/ and

/kit/.) The following diagram shows the three typical
tongue-positions of /k/ during the articulation.

Velar followed
by a front vowel

Velar followed
by -a back vowel

Velar preceded
by a front vowel

5.3.2. Affricates (/c,cit,cc,^,^it, H/)

The consonants /c/ and /i/ of Telugu1 have been,

traditionally, regarded as plosives and were included in
the system of plosive consonants. Most linguists describe
them as palatal plosives. (See, for instance, Venkateswara
Sastri, 1972). However, they are similar to plosives in
the manner of stop consonants so far as involving complete
oral closure, but the time course of their release is such
that a noise interval results which is longer and
identifiable as a fricative homorganic with the stop
element. Therefore the /c/ and /i/ are true affricates in
nature. However, since the two phases (stop and fricative)
are equal in time interval to other plosives, they are

represented in Telugu as a single phonological unit.

1. Even in some other languages of India, for example, in
Kannada (see Sreekantaiya, 1954:83), the c and 3 have
been included in the series of plosive consonants.



568.

In Telugu phonetic literature the 'place of
articulation' of /c/ and /•§/ varies: aleveolar (Sjoberg,
1962), post-alveolar (Kostic et al., 1977) and pre-

palatal (Anonymous Author, 1918). Furthermore, everyone
describes /c/ and /*/ with two distinct allophones, one an

alveolar before back vowels, and the other post-alveolar or

palatal before front vowels. (See, for instance, Lisker,
1963:xix; or Sivarama Murthy, 1971:7). However, recently
some scholars have set up these two allophones as separate
phoneme8 (for further details regarding this see Kostic
et al. , 1977:124). The reasons given by Kostic et al. are

not entirely convincing, since the pairs they have used to
set them up as separate phonemes are not minimal, but only
subminimal pairs and the difference is also not just in the
consonant but also in the quality of accompanying vowel.
The consonant variation and the vowel quality are mutually
dependent on each other. Since the vowels [se] and [se: ]
have been set up as separate phonemes from /a/ and /a:/,
the vowel itself will specify the nature of the preceding
consonant. Therefore, there is no need to set up these
consonants as separate phonemes (or even marginal phonemes)
since their allophonic variation is determined by the vowel
environment itself. The aspirated affricates generally
are considered to be palatal.

Palatographic study of /c/ and /i/ reveals that these
have less area of closure than for plosives. There are no

significant differences in their place of articulation when
followed by front and back vowel. In both the environments

the 'stop' part of the affricate out of more than a hundred

palatograms shows wipe-off on the median line only between
back-dentialveolar and front-alveolar. The wipe-off on

the median line is narrower than on the sides of the palate
and the wipe-off on the sides of the palate appears to show
less firm contact.

In monosyllables of the letters of the Telugu alphabet
the /c/ and /i/ show no significant difference in their
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manner of articulation between voiced and voiceless.

Furthermore, in all (different) vowel contexts the wipe-
off on the median line is consistently in back-denti-
alveolar and front-alveolar.

Even in disyllabics, both utterance-initial and word-
medial /c/ and /$/ have no significant difference in
voiced and voiceless (see pgms. 87,87,91,92 of /c/ and /%/ in
initial: /ce:pu/ and /^e:bu/ or /ca:pu/ and/■■jc:bu/; in
medial: /pe:ci/ and /pe:^i/ or /pacci/ and /"baHl/ or

/mancu/ and/man^u/). Even the difference in the vowel
environment "has no effect on the place of articulation of

/c/ and /i/', for example, see pgms.95,93 of/ci:pu/,
/pu:ci/ - and compare with pgms.91,94 of /ca:pu/ and
/pu:cu/, respectively. The only noticeable variation in
the phonemes of /c/ and /^/ found occasionally is with
same utterances having no contact on the median or around
the median line (compare, for example pgm. 89 of /pe:ci/).

The homorganic nasal before /c/ and /^/ is generally
described as a palatal consonant. But still /c/ and /^/
after this homorganic nasal and even before a true palatal
consonant /j/ show no variation in their place of articulation.
(See pgm. 109, 110, 106 of /inci/, /uncu/ and /e: {jjam/.
The contact area on the median line in these examples is
never beyond the front-alveolar zone.

Since the long affricates would have firmer contact
than the short ones, a set of long consonants in different
vowel contexts were examined, on the assumption that any

difference in the place of articulation before front and
back vowel would be most likely to be evident in such
cases. They also reveal no difference in their contact
area on the median line (see pgms.99-104:/picci/, /pucci/,
/pacci/, /picca/, puccu/ and /pacca/).

The main difference found in affricates before a front



PalatogramB
ofaffricates(KNR)

Pgm.87ce:pu

Pgm.884e:t>u

Pgm.89pe:ci

Pgm.91ca:pu Pgm.95ci:pu

Pgm.923a:t)u Pgm.96cu:pu

Pgm.93pu:ci Pgm.97^ippu

Pgm.9Upu:cu Pgm.98^ubtoa



Palatogramsofaffricates(KNR)
Pgm.99picci Pgm.103pacca

Pgm.lOUpacci Pgm.108man^u

Pgm.101pucci Pgm.105ta^i Pgm.109inci

Pgm.106e-.^jam
Pgm.110uncu

mancu
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and "back vowel is not in the area of contact on the median

line which represent the 'stop' component, "but on the sides
of the palate. The air-channel is somewhat wider for /c/
"before a "back vowel than "before a front vowel. Prom this

we may assume that /c/ and /i/ do not show variation in

respect of stop contact "but in respect of fricative contact.
It is presumably this variation in the fricative contact
area (resulting from a different posture of the tongue)
that produces a different acoustic effect depending on

whether these affricates are followed by a front or by a

back vowel.

In the articulation of affricate consonants the

tongue makes complete closure (which is described in detail
below) with the palate, and the soft palate is raised, the
vocal folds vibrate during the articulation of /i,i$ and

3*1/, while in the case of /c,cc and c*1/ they do not
vibrate.

The posture of the tongue involved in articulating the
affricate when immediately followed by front and by back
vowels is somewhat different. In the case of back vowels,
while the front teeth, both upper and lower, are brought
close together, the tip and blade of the tongue is raised,
the blade is raised somewhat higher than the tip so that,
while the tip remains neutral behind the edges of the front
lower teeth, it is the blade that makes the actual contact
with the hinder part of the teeth ridge. In the case of a

front vowel, while the tongue is slightly pushed forward
and the tip held in such a way that it presses against the
lower front teeth gums, (the front lower teeth have been
already brought close to the upper teeth), the front of the
tongue (slightly domed as opposed to being hollowed) makes
contact against the front of the alveolar ridge. The sides
of the front of the tongue also make firmer and broader
contact on the palate when next to a front vowel than a

back vowel.
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Since there is no obvious difference in the place of
articulation of a 'stop' part contact and some difference
in the fricative part contact (as seen from the palatograms
described above), it raises a problem of their definition
of 'affricateness' in which both stop component and the
fricative component must be necessarily homorganic. The
main difference lies in the fact of 'release' and its

acoustic quality, which makes one distinguish auditorily
between the two kinds of affricates. In the case of one

variety of /c/, the blade of the tongue is raised against
the alveolar ridge and released with the formation of
palatalized alveolar [s], and in the case of the other,
the front of the blade of the tongue is raised against the
alveolar ridge and released with the formation of [s]. The

following Pig. 28 represents the tracing of an X-ray of
tongue-position during the articulation of an affricate in
the environment of a back vowel.

Pig.28 X-ray tracing of the tongue-position
during the articulation of [fs:] in /pacca/.



5.3.3. Nasals (/m,n,r|/)

In articulating /m/, the lips form a closure as for

/p,b/; the soft palate is lowered, /n/ has "been generally
described as an alveolar nasal in Telugu. However, all

palatograms of /n/ show primarily denti-alveolar (or back
dental) wipe-off. There is no variation in the place of
articulation of /n/ when followed by front and back vowels.

However, the utterance-initial /n/ shows clearer and

slightly wider band of wipe-off (extending from denti-
alveolar to the beginning of alveolar zone) than the word-
medial /n/ (which shows wipe-off only in the denti-alveolar
zone). Furthermore, the short word-medial /n/ shows
narrower band wipe-off than the corresponding long /nn/,
which is somewhat similar to utterance-initial /n/. (Compare
pgms. 112, 114, 113 of /na:mu/ with /anna/ and /anamu/).
The narrow band wipe-off for intervocalic /n/ may be

interpreted as insufficient force of articulation to cause

clear wipe-off since it is sometimes articulated as a tap
nasal. The intervocalic /n/ is often so weakly articulated
that very slight if any contact is made. Though each

palatogram represents several repetitions (at least three)
of the same utterance, still the palatograms indicate weak
contact on the middle of the palate.

In general, the centre wipe-off for /n/ or /nn/ is not
much different from /l/ or /ll/ but different from dental

plosives. The nasal shows somewhat narrower band and more

retracted wipe-off than the dental plosive.1 This may be
due to the articulatory differences in the part of the
tongue being used. The /n/ or /nn/ in Telugu, on its own,

is articulated by the tip of the tongue alone against the

1. The /n/ in Tamil seems to be much more retracted than
the Telugu /n/, in that the Tamil /n/"never shows any
wipe-off in the dentialveolar zone" (Balasubramanian,
1972:365).
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juncture of the teeth and the front of the alveolar ridge,
whereas the dental plosive, in addition to the tip, is
articulated with the "blade of the tongue.

However, in consonant combination, the part of the

tongue that is being used against the palate in articulating
the /n/ varies largely according to the context. For

example, before a dental plosive /n/ is articulated by both
the tip and the blade; before /w/ or /r/ only by the tip;
and before velar plosives by the centre or back of the

tongue depending on the vowel context. The tongue position
of a typical variety is shown in the diagram below:-

A]/. The area of contact for retroflex nasal is
somewhat more retracted than for /n/. It is also slightly
retracted from retroflex plosives /\f and /$/. The band
of wipe-off for /rj/ is very wide and usually it has a
smeared nature suggesting a forward sweeping tongue
movement. The wipe-off, in general, extends from back of
the alveolar zone into the pre-palatal zone and it never

shows any wipe-off beyond pre-palatal zone, /r/ in terms
of its place of articulation can be considered as primarily
post-alveolar.

/t/ in intervocalic position can vary from a closure
to an approximant. (Compare pgms. 118 /barpamu/ and 117
/ar\a/). There is also a difference in the wipe-off bands
for short and long retroflex nasals (compare pgms.119 and 121
/bo: x\i/ wi th /wa: i\r\i/) .



Palatograms of nasals and fricatives (KNT?)

Pgm.115 Bni

Pgm. 112. na:mu Pgm.11j$ anam Pgm.11/4- anna

Pgm.118 ba:^3raPgm.116 anu Pgm.117 aiJ,a:

Pgm.119 bo:>^i

Pgra.12^ 8i:ma Pgm.1 2/+- mi:sara Pgm.125 pisi Pgm.126 masi

Pgm.127 sa:pa Pgm.128 pasa Pgm.129 a:Ja Pgm.lJO u^a

Pgm. 1ZO bo .-u- Pgm.12.f wa:^i Pgm.122 ma/>i
u u



The contact area also varies according to the vowel
context (front and "back) like retroflex plosives (see pgms.

119 and 118,/bo:i\i/ and /ba:pamn/).

In articulating the retroflex nasal, the tip of the

tongue is curled "back and the undersurface of the tip and
blade make contact against the hard palate, then the tip
is released in such a way that it flaps forward in the
mouth "before it goes down to its next articulation. The
following diagram will give a rough indication of one of
the typical positions of the tongue during its articulation

6.3.4. laterals (/l,ll,\,11/)

/l/ is generally described as an alveolar consonant.
Palatograms show its wipe-off in the denti-alveolar and
front-alveolar zones. This is slightly retracted from/n/.
Often the contact area for /l/ does not seem to "be as clear
as for /n/. Consequently the wipe-off shown for /l/
intervocalically is very weak and narrow. In terms of
articulation, the /l/ can "be considered here as a tap
articulation.

As for other consonants, there is a noticeable
difference in the contact area for short and long laterals.
The long lateral shows wider wipe-off than the short one,

which suggests a firmer or closer contact for the long one
than for the short one (see pgms.135-138; /bali/ - /balli/,
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/ala/ - /alia:/.

There is also a slight variation in the front limit of
contact area on the palate for /l/ and more particularly
for long /ll/ before a front and back vowel, in which the
wipe-off for /l/ is further back in the case of a front
vowel than in the case of a back vowel. (Compare pgms. 136,
138, /alia/ with /balli/). The long /ll/ before a back
vowel is very similar to the dental plosive. Both sides of
the tongue make contact with the palate. The lateral
opening on the palate is sometimes noticeable around the
first bicuspid teeth.

/l/ is articulated with the tip (and sometimes with the
foreblade) of the tongue against the juncture of the teeth
and alveolar ridge as shown in the diagram below:

/]/• The retroflex lateral shows an extensive wipe-
off from alveolar to the end of the pre-palatal zone. The
back-limit of the retroflex lateral is somewhat further back

than for a retroflex nasal. (Cf„ pgms. 122, 121, /ma^i/
wi th /wa: i\r|i/).

/]/ is also, intervocalically, often articulated as a
flap. During the articulation of /]/ the tip of the tongue
is well curled back and articulates against the hard palate
and is then released quickly with a forward flap. Both
sides of the tongue make firm contact with both sides of
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the palate and on the middle of the palate. The lateral

opening of the passage is little noticeable in the middle
of "between the median line and the sides of the teeth on

the palatogram (see pgm. 122 /ma^i/).

However, it may be noticed from the above account of

Telugu that, within the same language, the contact area for
retroflex consonants varies a great deal according to the
consonant type and also the surrounding sound context. The
actual place of articulation of retroflex consonants
varies still further from language to language. For

example, the retroflex consonants in Tamil (see
Balasubramanian, 1972) or in Gujarati (see Dave, 1977) are

articulated further back than in Telugu. Consequently the
place of articulation of retroflex consonants in phonetic
literature is somewhat controversial (for further details,
see Bhat, 1974:233).

The following diagram gives an idea of tongue-position
during the articulation of a retroflex lateral when the
closure is made against the hard palate.

5.3.5. Tap/trill iyr/;

/r/ in Telugu has been generally considered as an

alveolar consonant and it has several variants.

Intervocalically when short, it is a tap [i] and
when long it is a trill [r].

It is most difficult to interpret the palatograms of



Palatogramsoftrillandlaterals(KNR)
Pgm.135alaPgm.136alia:Pgra.137taliPgm.138talll



short /r/, since there is no firm contact. There is a very-

slight wipe-off if any contact is made and at other times
there is only a suggestion of contact. However, /r/ shows
the narrowest hand of wipe-off of all the consonants under

investigation. This in fact is merely due to the difference
in the part of the tongue used in its articulation, in that

only the very edge of the tip of the tongue is involved.
The wipe-off, however, shows hack-dental between hack of
denti-alveolar and front alveolar.

There is a noticeable difference in the wipe-off for
short /r/ and long /rr/ in which the long /rr/ shows
clearer contact than the short /r/. (See pgms. 131-134,
/ara/ and /arra/ or /mari/ and /marri/) with no significant
variation in their place of articulation.

During the articulation of /r/ or /rr/, the tip of
the tongue (only the edge) is raised up and held loosely
near the roots of the teeth so that the flow of the air

between them sets the tip in vibration. This tongue

position is shown in the following diagram:-

5.3.6. Fricatives (/f,s,J,£,h/)

In articulating /f/, the inner surface of the lower
lip makes a light contact with the edge of the upper front
teeth, so that the escaping air produces friction.

/s/ shows the middle of the palatogram being free from
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wipe-off as one expects for a fricative articulation. As

can "be seen on the palatograms, the tongue makes contact
all around the teeth and gums, except on the frontal
incisors. The narrowest air channel (i.e. the maximum

constriction) for /s/ is in the area of the alveolar zone.

There is no obvious difference in the place of its
articulation when followed "by front and "back vowels (see
pgms.123-125, 128, /si:ma/, /pasc/, /pasi/, /mirsam/).

In the formation of /s/, the front teeth are brought

fairly close together, the tip of the tongue is held
against the lower teeth, the blade of the tongue is
raised to close approximation with the teeth ridge so that
the space between them is extremely narrow

to cause audible friction. The sides of the tongue also
make complete closure with the upper gums thus forming a

groove. The tongue position of a typical variety is
shown in the diagram below:-

/!/. The palatogram of /J"/ shows the maximum
constriction in the alveolar zone. Thus there is no

obvious difference in the place of its articulation from

/s/, except on the sides of the palate where the /I/ shows
wider (horizontal band of) wipe-off than the /s/. As a

result, the air channel in the middle of the palate is
wider for /s/ than for /J/. (cf. pgms 129 and 128 of ///
in /a:Ja/ with /s/ in /pasa/).

/J/ is articulated by the tip and blade of the tongue
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against the alveolar ridge "by holding the whole "body of the
front of the tongue simultaneously in a sort of raised

position in such a way that the space between the front of
the tongue and the palate is narrower than in the case of

/s/. The sides of the main body of the tongue also make a

firm contact with the sides of the palate. The tongue

position of a typical variety of /!/ is shown in the

following diagram:-

/^/. It will be seen from the palatogram of /u^g/
(pgm.130) that there is a totally unobstructed channel
down the median line, but firm contact between the tongue
and the side upper teeth extending as far forward as the
alveolar zone. The maximum constriction is in the zones of

back-alveolar and post-alveolar.

If we compare /s/, /J/ and /$/, we find that the
shape of the wipe-off pattern on the sides of the palate is
different for each fricative (see pgms.128-330 of /pasa/,
/a:/a/ and/u^a/) from which one may assume that the shape
of the tongue and size of its contact with the palate is
different in each case.

In the articulation of the retroflex fricative the

tongue is somewhat hollowed by curling the tip of the
tongue towards the hard palate and by bringing the under
surface of the tip of the tongue near to the back of the
alveolar ridge, so that the space between them is very

narrow to let the air escape through the narrow space,
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causing audible friction. The posture of the tongue tip
and the amount of its curling in the articulation of
retroflex fricative also varies according to the vowel
context as for retroflex plosives. The tongue position of
a typical variety of /f/ is shown in the following diagram:-

/h/. During the articulation of /h/, the mouth is
held in a vowel position, then the air is expelled from the

lungs with considerable pressure, causing some friction
throughout the vocal tract. The friction is largely
associated with the nature of the following vowel, /h/ is
voiceless in utterance-initial position and word-medial
position before a voiceless consonant. It may have some

voicing in intervocalic position or when next to voiced
consonant: it has strong breathy voice with very slight
friction. In the environment of an immediate nasal

consonant, or of surrounding nasalised vowels (i.e. vowels
in the environment of nasal consonants), /h/ is strongly
nasalised: e.g. in /simham/ 'lion' and /mo:ham/ 'love'.

5.3.7. Approximants (/w/, /j/)

/w/ can occur as a labio-velar approximant or as a

labio-dental approximant. During its articulation the
tongue assumes the position for a back rounded vowel
(depending upon the degree of openness of the following
sound) and moves away immediately to the position of the
following sound; the lips are rounded before rounded
vowels. But before unrounded vowels its articulation
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changes to a lahio-dental approximant in that the inner
side of the lower lip is slightly pressed against the

upper front teeth forming a slit through which air

escapes without producing friction.

Intervocalically, with non-rounded vowels, /w/ is
articulated mostly as a lahio-dental flap or an

approximant, in which case the lower lip is retracted and
raised "behind the upper teeth and then the lower jaw is
advanced so that the lower lip flaps out from "behind the
teeth and down to its normal position relative to the lower
teeth. The two typical articulations of /w/ are shown in
the following diagrams.

/j/. Thi3 is articulated "by raising the front or

middle part of the tongue towards the hard palate as for a

front close vowel and then moving away immediately to the
position of the following sound; the lips are influenced
"by the surrounding vowels.

5.3.8. Supplementary information from palatograms of the

second speaker

Some additional information was obtained on the places
of articulation of consonants by studying the palatograms of
speaker BRR. Although, the size of his palate is
considerably larger than NR, the findings in most cases

(except a few showing some minor differences in the contact
areas of other sounds, particularly the affricates) are the
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same regarding the variations found in the consonant place
of articulation in utterances spoken hy NR.

Palatograms of dental plosives show extensive wipe-
off from the "beginning of the dental zone to as far "back as

the middle of the front alveolar zone which indicates "blade

articulation. (See pgm. 9a /pa:ta/). There is no

significant difference in the place of these consonants
when next to front and "back vowels. However, the only
consistent difference found in his utterances is for

voiced and voiceless pairs in which the voiceless, as for
NR, shows clearer contact than the voiced dental plosive (see
pgms. 10a-17a, /atta/ - /adda/; /atti/ - /addi/; /antan\/
- /andam/; /panti/ - /pandi/).

The retroflex plosives show very similar patterns of
wipe-off as for NR's speech. In BRR's case also, the wipe-
off does not extend "beyond pre palatal zone. These are

clearly distinguishable "between (l) voiced and voiceless retro-
flex plosives (see pgms. 21a, 22a, 25a-28a,~ /patto/ - /pa<^a/;
/matti/ ~ /ma<t<ti/» /pa^lti/ ~ /PQrl<li/) i short and long
(cf. pgms. 18a, 21a, /pa:tu/ with /patta/)» (3) followed hy
front and hack vowels (pgms.21a,25a,23a,27a, /patta/ - /matti/»
/ai\ta/ - /pai\ti/)» and (4) preceded hy a front vowel and a
hack vowel (pgms. 19a, 21a, /pittQ/ ~ /Patta/ or preceded
ana followed hy a front vowel (pgms. 20a, 25a, /mittQ/ ~

/matti/)» where there is a striking difference in the
contact area especially when the retroflex follows the
front vowel rather than precedes it (see pgms. 20a, 19a,

/mittQ/ or /pitt0-/)* A® can observed from these
palatograms (pgms. 19a-20a), the tip comes straight
down to its normal position without sliding or sweeping
forward on the palate when released.

The wipe-off patterns for velar plosives also vary

according to context in the utterance as for NR. BRR's
velar plosives, for example, show a weaker contact for



Palatogramsofdentalplosives(BRR)
Ppi!i.9apa:ta

Pgm.108atta Pgm.lUaatti

Pgm.11aadda Pgm.15aaddi

Pgm.12aantam Pgm.16aandam

Pgm.13apanti



Palatograms of retroflex plosives (BSR)

Pgm.21a pat£a Pgm.22a Pgm.23a a1J/a Pgm.2Ua ar^a

Ppm.25a Pgm.27a
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voiced than for voiceless (compare pgms. 30* 31 a/i:ka/ with
/i:ga/). There is also more extensive wipe-off for velar

plosives when next to front vowels than hack vowels (see
pgms. p.390 /pa:ka/ and /i:ka/, or /mogga/ and /aggi/ or

/wongi/). BRR's articulation of velars in the context of

front vowels can he considered as palato-velar (extending
from velar to pre-palatal zone).

His affricate consonants show much clearer contact on

the palate thanKNR's, and there is also sometimes a

difference noticeable in the place of contact when the
affricate is pronounced next to front and hack vowels.
(See pgms. p. 391 /coppa/ and /cippa/; /pacca/ and /picci/;
and /mancu/ and /panci/). These show a difference in hoth
front-limit and hack-limit of contact area on the median

line. However, these differences are not always
consistent (see, for example, pgms-37a,38a/po:ca/ and
/pa:ci/ where there is no ohvious difference in the contact
area on the median line for the affricate before a front

and hack vowel). All in all, BRR's affricates also show

predominantly alveolar articulation, even when preceded by a

so called 'Palatal nasal' (see pgms J+2a, i+3a /panci/ and
/mancu/). This brings a problem even in regard to the
status of the nasal or its realization before an

affricate which has been always described as a palatal
nasal.

There is also another retroflex affricate which has

been considered by previous writers as a sequence of two
phonemes in the phonemic analysis, but phonetically an

affricate in some speakers' pronunciation. This homorganic
sequence [t?] shows wipe-off primarily in the post-alveolar
zone and there is no influence of vowel context on its

place of articulation (see pgms.i+ha, l4-5a/pat?i/ and /pat^am/).
These palatograms show that the shape of the tongue contact
on the sides of the palate is somewhat different from a

retroflex plosive. In the literature on Telugu (for



Palatogramsofvelarplosives(BRR)
Pgm.32amogga

Pgm.30ai:ka Pgm.33aaggi

Pgm.31ai:ga

Pgm.29apa:ka

Pgm.3Uawongi



Palatograms of affricates (BRR)
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example, see Lisker, 1963:xx), this sequence has "been
treated either as a velar plosive plus retroflex fricative
or a retroflex plosive plus homorganic fricative. As seen

on the palatogram, there is no velar contact of the tongue
in the speech of BRR and the two parts of the sequence are

articulated at the same place.

The place of articulation of /n/ in his speech is also
the same as for NR, but the contact is somewhat broader
than for NR. There is no variation in the wipe-off when
followed by front and back vowels or when the nasal is
short or long (see pgms.p.393,, /mona/ - /monna/, /ani/ -

/anni/). His /n/ can also be called either back-denti-

alveolar, or front alveolar or both.

The /!/ has the same place of articulation and shows
similar wipe-off patterns to those obtained for NR. In
the case of BRR*s short /l/, the contact is clearly
somewhat weaker than the long /ll/. (See pgms.60a, 61 a:

/bali/ and /balli/). There is no difference in the lateral
when followed or preceded by a front and back vowels.

The retroflex /"[/ is clearly distinguishable from /!/•
It shows very extensive wipe-off as far back as the

beginning of the palatal zone. There is also a difference
in the contact area between short and long retroflex lateral
in which case the former shows much weaker contact than the

latter, which in turn suggests that the short retroflex is
articulated somewhat less close to the palate and it is

mostly a flap articulation. (See pgms.6Ua, 65a/bha\1/ and
/moYli/).

The /r/ in BRR's speech in some instances shows no

clear central wipe-off on the palate. (See pgm. 37a
/mari/). The short /r/ appears to be articulated further
forward (at the juncture of back-denti-alveolar and front
alveolar zone) than the long /r/ which shows predominantly



Palatogrems of nasals and fricatives (BRB)

Pgm.l46a ani

Pgm.U9a moi\.a

Pgm.5Ua Jil0

Pgm.U7 a anni;

Pgm.50a norma

Pgm.52a pesi

Pgm.U8o. avjija

Pgm.53a pasa

Pgin. 56a os88: m

Pgm.51a si:ma



Palatograms of trill and laterals (BRR)

Pgra.58a araPgm.57a mari Pgm.59a arra

Pgm.60a ball Pgm.bla balii Pgra.62a pilli Pgm.63a pallam

Pgm.6i+a bhaJi Pgm.65a ma|^i: Pgm.66a ojja
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alveolar contact (compare /ara/ and /arra/).

The fricatives show, clearly, no contact on the middle

passage of the palate, which indicates the unobstructed
central passage of air. For this speaker, there is a

difference in the maximum constriction for /s/ and ///.
/s/ shows maximum constriction of the palate predominantly
at alveolar zone, whereas /J/ shows slightly retracted

wipe-off extending into the front of the post-alveolar
zone (pgms. 51a,54a,55a /si:ma./ and /Jila/ or /Jatpam/).
There is no variation in the contact areas of fricatives

when surrounded "by front and back vowels (see, for example, pgms.

52a, 55a, /pasi/ and/pasa/). There is also no difference
in the wipe-off band when this fricative is articulated as

short or long (see, for example, /s/ in /pasa/ and /ss/ in

/assa:m/).

The frictionless palatal continuant shows wipe-off

extending as far forward as the beginning of the post-
alveolar zone (see pgm.66a /a;jja/)•

All of the palatographic investigation reported here
shows no difference in the place of articulation of voiced
and voiceless members of pairs of consonants (the difference
being between firmer and less firm closure). 'This is in

sharp contrast with the findings of Anonymous Author 1918,
who reports such a difference between the members of the
pairs /c/, /3/; /-£/, /$/', and /k/, /g/ (see p.48). In
each this voiced consonant is described as having a fronter

place of articulation than the corresponding voiceless one.

In some respects the results of the present palatographic
study support Fujimura et al. , (1978:47) whose "studies
indicated that the articulatory condition for the same

phoneme varied appreciably depending on the phonetic
context". There are, however, some differences. This
examination of Telugu shows a correlation between extent or
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kind of contact and duration of the segment in question.
That is to say, that a long consonant will show a more

extensive or firmer contact than a short consonant, and
a voiceless consonant than the corresponding voiced
consonant. (As has "been shown above, Chapter 5.4 and

Chapter 6.2.1., voiceless consonants consistently show a

longer duration than the corresponding voiced ones). But

Fujimura et al., (1973:53) state that for their experiments
"the durational characteristics have little correlation

with the size of the maximum contact area."
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5.4. Consonants - Manner of articulation: A kymographic

and spectrographic study

Among the phonetic features such as voicing,

aspiration, duration, nasalization, tenseness, glottalization,

implosion, the Telugu language uses only the first three
(i.e. voicing, aspiration and duration (length) - to

distinguish consonants produced at the same supraglottal
place of articulation. Thus, for example, plosive
consonants (and also affricates) at each of four places
(bilabial, dental, alveolar or post-alveolar, and velar)
are differentiated in both word-initial and word-medial

position by the presence or absence of voicing, by the
presence or absence of aspiration, and in word-medial

position by the difference in length.

Though the phonetic feature of tenseness has never

been considered as an important factor to distinguish

pairs of plosive consonants, the fortis articulation of
consonants is evident, for example, between the pairs
voiced and voiceless plosive consonants, where the
voiceless consonants are always found to be realized by a

longer closure period than the corresponding voiced
plosives. However, the notion of tenseness itself is
somewhat vague and controversial, as is the notion of
aspiration. Hardcastle (1973:263) points out, "The so-

called tense-lax or fortis-lenis distinction has always

been somewhat of a controversial issue among phoneticians
and linguists. Some investigators have claimed that
tenseness is an important independent manner-'
differentiating feature and have suggested (often,
incidentally, without adequate experimental evidence) a
wide variety of acoustic and physiological correlates for
the feature, such as degree of muscular tension (e.g.
Raphael, 1971), peripheral tongue position (e.g. Sweet,
1906; Jones, 1918), width of the pharynx (e.g. Perkell,
1969), position of the larynx (e.g. Ladefoged, 1964),
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intra-oral pressure (e.g. Stetson, 1951; Malecot, 1970),
"sharpness" or "distinctiveness" of formant structure

(e.g. Han and Weitzman, 1970), and duration (e.g.
Jakcbgon and Halle, 1964; Fischer-J/$rgensen, 1968)."
In the discussion of the feature 'tenseness', Jakobson
and Wangli (1979:137) state, "In spite of the rich and
fruitful results of investigations carried out on tense
and lax consonants in different languages, Fischer-

J/rgensen's conclusions of her recent paper (1976:197)
remains valid: 'much more research needs to be done before

we can give a sufficiently well-documented description of
stop production' with respect to this cardinal opposition".

According to Fischer-J/$rgensen (1968:87) the aspiration
and tenseness combined into one feature by Jakobson-Fant-
Halle (1952) must be kept separate as two different
features. Similarly, the proposal by Lisker and
Abramson (1964) to combine voicing and aspiration into one

feature is not of universal application. In Telugu, for

instance, both voicing and aspiration are significant
factors and have to be kept separate. All these three
features: voicing, aspiration and tenseness may belong to
three different dimensions such as glottal constriction,

glottal timing, and muscular activity, respectively.

I agree with Fischer-J>6rgensen (1968:106) on the

desirability "to keep voicing, aspiration and tenseness as

three separate phonetic features ... two different phonetic
features may be combined to one complex phonemic feature ...

The criterion for keeping phonetic features apart must be
their independency. One must not be a mechanical
consequence of the other." This \applies to Telugu, where
the voiceless plosives are always characterized by a longer
closure period and the corresponding voiced plosives by a

shorter closure period; there is always accompanying
voicing in the voiced plosives.
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There is no pair among consonants in Telugu which can

"be differentiated solely hy the feature of tenseness. In

phonetic literature, "The longer duration of the closure

period ... is normally considered as "belonging to the
tenseness feature, and the shortening of the preceding
vowel as a consequence of the force of the consonant (e.g.
Delattre, 1939, 1940, 1941)" (Fischer-J>$rgensen 1968:105).
If this is taken into consideration (and also in terms of
muscular effort), the voiceless plosives in Telugu are

tenser than corresponding voiced plosives; the long
consonants are tenser than short consonants, the word-
initials or the consonants in word-medial sequences are

tenser than word-medial corresponding intervocalic
consonants and so on. Thus the feature tenseness in Telugu

depends on consonant type (voiced or voiceless, position in
utterance (initially or medially) and the length (phono¬
logical) of the consonant. One may need to know their

independence of each other hy specifying how much
influence tenseness of articulation has on the duration of

consonants or the other way round. Similarly, the voiced
consonants are regularly shorter than the voiceless
consonants, hut are always characterised hy the presence

of voice. Therefore, the features laxness of the voiced
consonants and tenseness of the voiceless consonants is

merely redundant in Telugu, hut phonetically an essential
part in distinguishing the consonants. Such general
theoretical problems of phonetic features of consonants
will not he discussed here. I shall simply describe

briefly a few of the characteristics of Telugu consonants
in terms of (l) voicing, (2) aspiration, (3) length and
(4) nasalization. The first three are the three basic

1. Jakohsen and Waugh's point of view "The most stable cue
to the distinction of tense and lax phonemes remains the
greater duration of the former" (1979:245).
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phonetically "based phonemic features used in Telugu in

distinguishing particularly the series of plosive/
affricate consonants; the last one occurs only as an

allophonic feature.

5.4.1. Voicing

Phonemically there is no voicing contrast in nasals,

liquids and semiconsonants in Telugu. They are all voiced.
On the other hand, fricatives are all voiceless. Only the

plosives and affricates have corresponding voiced and
voiceless phoneme sets. Thus, in Telugu a distinction is
made "between 'voiced' and 'voiceless' consonants.

Voiceless: /p,ph,t,th,"|;,th,k,kh,c,ch,f ,s, J",£,h/ (with
corresponding long consonants excluding the fricatives),
Voiced: /b,bhfdfdh,q>><yitg,gh,3,3h,m,n,ri,l,"|,,r,w,j/
corresponding long consonants).

In general phonetic terms, a voiced segment is uttered
with vibration of the vocal cords and a voiceless segment
with the vocal cords apart, with no vibration. As Brown,
G. , (1977:25,26) points out, "It is important to make a

clear distinction between the general phonetic meaning of
the terms voicing and voicelessness and the phonological
meaning of the terms ... In English for example the term
'voiced stop' does not mean that in all positions and in
all realizations such a consonant will be voiced" (p.26).
(See also Gimson, 1970:48; Catford, 1977:112). My
concentration in this section is on the presentation of
data without going into the details concerning the general
problems of features or speech production.

In phonetic literature on Telugu, there are very few
comments on the nature of voiced and voiceless consonants.

Lisker (1963:xx) states that the voiceless unaspirated
consonants ("k,c,c,e") become corresponding voiced
consonants in words in connected speech. According to



Kostic et al. , (1977) voiced plosives are fully voiced and
voiceless plosives may "become slightly voiced even in words
in isolation.

This part of the present investigation is concerned
with the extent to which the 'voiced' consonants are voiced

and the 'voiceless' consonants are voiceless. This can "be

seen clearly on the larynx trace in kymograms or on of

'voicing bar' on a spectrogram. On the larynx tracing of

kymograms or on the voicing bar of spectrograms one can

observe both the onset and cessation of voicing and also
the relative amplitude of voicing. Since there is no

existing notation which can indicate relative amplitude
of voicing, this will not be represented in the

transcription of utterances. In Telugu, however, there are

three possibilities, in that sounds can be voiced,
murmured or voiceless (as is the case in Hindi: cf.

Ladefoged, 1975:261). It appears from the instrumental

records, that one may need to consider the following
terms in the specification of phonetic voicing of a

segment: (l) partly voiced/voiceless, (2) fully voiced/
voiceless, (3) weakly or strongly voiced (with relatively
low or high amplitude).

Phonemically voiced and voiceless consonants occurring
in the same position show great differences of duration
with practically no overlapping. Voiceless consonants are

regularly longer than the corresponding voiced consonants.
For a full discussion on the physical measurements of
voiced and voiceless consonant, see Chapter 6.

However, their degree of voicing is very variable
depending on the consonant type and its position in the
word or sequence. Voiced plosives have different patterns
of structure of voicing from the other voiced consonants.
The comments made in the following description are

restricted to the sounds of words spoken in isolation.
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Plosives

In utterance-initial position, the voiceless plosives
are always fully voiceless, whereas in word-medial position,
there is always a 2 to 4 cs (or even slightly more) of weak

voicing at the beginning of the 'voiceless' consonant after
a vowel. Clearly such a statement as this is dependent on

a decision on the appropriate place for the segmentation of
an utterance. The present account is founded on an

assumption that segmentation of an utterance cannot be
made on the sole basis of the larynx trace of a kymogram.
The justification for this statement is to be found in such

examples as kgm. 8 and 9 . The kgm. of /ba:bu/ 'boy'
shows a sharp drop in the mouth tracing and this must be
taken as marking the beginning of the intervocalic (or
word-medial) plosive /b/. It will be noted that this

corresponds exactly with a change in the nature of the
voicing on the larynx trace. If one compares with this
the kgm. of /a:pu/ 'to stop', one notices a similar sharp
drop and, at the same point in time, a similar change in
the nature of the voicing on the larynx trace - though the

voicing continues for a further 2 cs or so. That is to say

that there is a period of voicing at the beginning of the
closure for the voiceless consonant /p/. The same

phenomenon can be observed in the case of the long /pp/ of

/oppu/ (kgm. 11), though here the period of voicing is, at
5 cs, considerably longer. These examples are quite
typical for intervocalic short and long voiceless plosives.
This extension of voicing into voiceless consonants can

glso be seen on spectrograms.

The voiced plosives in utterance-initial position are

always characterized by voice, but with relatively very low
amplitude of vibrations (cf. kgm. 9 /batbu/. Occasionally,
voiced plosives may tend to be voiceless at the time of
release. In word-medial position, the short voiced
plosives are always fully voiced even at the time of



release; there is a gradual decrease of the amplitude, "but

voicing does not stop and the amplitude of word-medial
short voiced plosives is always higher than the same

plosive in word-initial position. In the case of long
voiced plosives, however, it usually happens that amplitude
decreases gradually and stops much earlier "before the
release. At the same time the period of voicing will not
"be less than 60 per cent.

Differences of amplitude on the larynx trace observed
when different classes of voiced consonants are compared.
The highest degree of amplitude is shown "by laterals, for
which the larynx trace is similar to that of vowels. The
lowest degree is shown "by plosives, with nasals falling
"between these two other classes of consonants.

Nasals

Nasals are regularly voiced in the utterance-initial

position (though it should "be noted that the duration of
utterance-initial nasals is less than that of voiced

plosives in the same position or of the same nasals in non-

initial position).

The word-medial nasal preceded "by a voiceless plosive
is either fully voiced or partly voiceless and partly voiced.
On the other hand, the nasal "before a voiceless consonant is
fully voiced. However, the ratio "between the relative
duration of the nasal member and the following consonant
varies systematically depending on the voice specification
for that consonant. That is, in a sequence of nasal followed
by a voiced consonant, the duration of the plosive undergoes
the most reduction, while in the case of a nasal followed by
a voiceless consonant, it is the nasal which evidences the
greater reduction (cf. 6.2.2.4). The total duration of
nasals in general is longer before stops than after them.
In contrast to voiced plosives, the nasals show no decrease



404

in. amplitude of the vocal fold vibrations. They remain
constant throughout the period of articulation of a nasal

irrespective of its length differences.

Laterals

Laterals also have the same tendency as nasals, in
that they always have vocal fold vibrations even when next

to voiceless consonants. The lateral followed by a voiceless

plosive is fully voiced and lengthened and the same lateral
preceded by a voiceless consonant is sometimes fully and
some other times partly voiced, but never completely
devoiced in any of the environments.

Trill

/r/ has a more irregular pattern in utterance-initial
position than any other consonant in the system. Sometimes
there is even, (though rarely), complete devoicing of /r/.
In word-initial clusters also the /r/ occurring as a second

member, is sometimes fully voiced, sometimes partly voiced,
and sometimes completely devoiced. However, when followed
by a voiceless consonant, the /r/ is regularly voiced
though it may be fully or partly voiced when preceded by a

voiceless consonant.

Fricatives

The fricative consonants except /h/ are always voice¬
less in whatever position they may occur in a word. The
consonant /h/ is regularly voiceless in utterance-initial
position, and in consonant combinations. Only in intervocalic
position is the /h/ fully voiced.

Approximants

/w/ has a tendency to be completely devoiced or partly
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voiced in utterance-initial position, like /r/. However,
/j/ in this position is never completely devoiced. Both
consonants /w/ and /3/ may "be partly or fully voiced after
a voiceless consonant, hut the /w/ before a voiceless
consonant is regularly voiced and lengthened like any

other consonants in the similar position.

The consonant which can occur word-finally, the /m/,
is never devoiced in Telugu. This indicates that there is
no "final devoicing"before pause, in Telugu. Kim (1972:
343) points out, "Since the resting state of the glottis
is wide open position for respiration, the vocal folds
would tend to open towards the end of an utterance a

little prematurely in anticipating a pause, which will of
course make the final segment devoiced. This phenomenon
is analogous to the case of nasalization where a vowel is
nasalized in front of a nasal consonant due to a premature

dropping of velum in anticipation of the following nasal
segment." N either of these effects occurs in Telugu.

However, in the case of devoicing of a final segment, Kim
does mention later that "a devoicing does not happen in the
case of nasals, or laterals and vowels for that matter,

probably because of the voiceless nasal, voiceless laterals
or voiceless vowels are very rare and unnatural speech
sounds."

It appears from the data of Telugu, that the voiced
consonants before a voiceless consonant remain voiced

for an even longer period of time, and the preceding
voiceless consonant need not necessarily devoice the

following voiced consonant.

The voiced plosives (though the long ones may tend to
be devoiced during part of their later period just before
the release) are regularly characterized by presence of
some voicing.
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5.4.2. Aspiration

The term 'aspiration' in phonetic literature has
been defined with varying degrees of precision. Some
writers have referred to its underlying glottal

constriction/opening, some to the concomitant air pressure/
airflow changes, some to the resultant auditory acoustic

aspects or temporal (i.e. relative timing) aspects. A
First Dictionary of Linguistics and Phonetics by Crystal
(1980), describes aspiration as "a term in phonetics for
the audible breath which may accompany a sound's
articulation, as when plosive consonants are released."
This definition does not take account of the use of the

term in the wider sense of aspiration - for example, as a

phonological term.

Henry Sweet (1906:58) talks of a "puff of breath"
and an "audible explosion"; Jones (1957:138,152) "a short
breathed sound" or "a noticeable puff of breath or

'aspiration' (i.e. a slight h), heard after the release of
a stop and before the beginning of the vowel".

For Lisker and Abramson (1964) the voice onset time

(VOT) is the primary characteristic feature of aspiration;
for Kim (1970), aspiration implies "glottal opening at the
time of release of the oral closure of a stop"; for Fant
(1960:19) an "h-like sound produced with greater

articulatory opening."

Later studies have shown that glottal stricture
definition alone is not sufficient to distinguish between
all categories of stops, for example, in Hindi where there
are four phonological categories of stops (see Bhatia, 1976).

Fischer-J/rgensen (1958:107-108) defines aspiration
(in French and Danish) in terms of multiple physiological
and acoustic characteristics as follows: "physiologically,
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aspirated stops are characterized (as against unaspirated

stops) "by having a wider glottis opening and by the fact
that the release of the oral closure takes place at a time
when the glottis is still relatively wide open, which causes

a strong airflow after the explosion. Acoustically,
aspirated stops are characterized by a long open interval
with noise at the frequencies of or leading toward the
formants (above F^) of the following vowel; moreover they
exhibit a high start and short duration of the F^-
transition."

Ladefoged (1971), following Abercrombie (1967),
defines aspiration as "a brief period of voicelessness

during and immediately after the release of an articulatory
stricture". He goes further in saying that, "In any

aspirated sound the vocal cords are in the voiceless

position during the release; in an unaspirated sound they
are in a voiced position during this period. In a

voiceless unaspirated sound they start vibrating at about
the same time as the stricture is released; and in a voiced
sound they vibrate during both the closure and its release."
The three possibilities according to this, are (l) voiced
plosive, (2) voiceless unaspirated plosive and (3)
(voiceless) aspirated plosives. He, in fact, comments
that "most languages use only a binary opposition, and no

language contrasts more than three possibilities". This
means that the "voiced aspirated" consonant distinguished
in languages such as Hindi or Gujarati or Telugu are not
considered as belonging to this scale of categories.

However, for the fourth category of stops, he (1975:122-
123) uses the term 'murmur or breathy voice' (see Pandit,
1957:165-222) occurring when the vocal cords are only
slightly apart; they can still vibrate but at the same

time a great deal of air passes through the glottis.
Catford comments rightly on this by saying that "the use of
the term 'voiced aspirated stop' for these sounds has been
criticized by Ladefoged (1971) on the grounds that in this
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usage 'one is using neither the term voiced nor the term

aspirated in the same way' as in the description of
voiceless aspirated stops such as [p*1, th,kh]. Ladefoged's
objection, however, loses much of its validity when one

thinks of "both voiceless and voiced aspirated sounds as

involving delayed onset of normal voicing: the fact is
that in such sounds as [bh] there is whispery voice rather
than voicing during the stop and for a certain period after
its release. Just as with voiceless aspirated stops there
is thus a delay in the onset of normal voice". Ladefoged

(1971) says, "for use in phonological descriptions it is
considered part of a separate feature, to "be called voice
onset, which specifies the moment of onset of regular

voicing (Lisker and Abramson, 1964)".

The term 'aspiration1 in this section is discussed
both as a phonetic feature and as a phonological feature.
As a phonological feature, aspiration is represented by a

label /h/ (which can be identified phonetically as [h] or

[fi]) immediately after the plosive since it bears a close

relationship to the consonant /h/ (which can occur

independently as a phoneme elsewhere in the language),
rather than by a voiceless vowel [V]. There is a great
deal of similarity between /h/ and phonemic aspiration in
Telugu as evidenced from instrumental records.

In Telugu distinctive aspiration is associated with
stop and affricate consonants which, when followed by

aspiration are treated as aspirated consonants (i.e. as

unit phonemes). Other consonant sequences, such as a

nasal /m/ followed by /h/ (e.g. /simham/ 'lion'), are

treated in phonology not as aspirated consonants, but as

a sequence of consonant + /h/. The reasons for treating
only the stops/affricates followed by aspiration as

unitory phonemes probably have to do with features of
distribution (though the treatment does follow the
traditional phonology of Sanskrit (cf. Chatterji, 1964:4-7),



409.

which is the source of aspirated consonants in Telugu).

In addition to the post-aspiration of consonants
discussed in the preceding paragraph, Telugu also has pre-

aspiration, in common with other languages such as

Norwegian (Wolter, 1965:594), Scots Gaelic (Shuken, 1977)
and Icelandic (Catford, 1977:114). Examples in Telugu are

/antahpuram/ 'palace', /duhkan/ 'sorrow', /cihnam/ 'sign',
/asahjam/ 'vexing' /a:hwa:nam/ 'invitation'.

Prom this it is clear that a number of

different consonant classes are involved - plosives, nasals,

semivowels, trill. All these are treated as sequences of
two phonemes.

The present section will be concerned with the
characteristics of post-aspirated plosives and affricates.
As shown in the account of Telugu consonant phonemes (see
Chapter 2, above), there is a four-way contrast at each
place of articulation, namely voiceless unaspirated,
voiceless aspirated, voiced unaspirated and voiced

aspirated. The duration of the period of closure and the

period of aspiration in the case of such consonants will
not be discussed here, since this has been set out in detail
in section 6.2.1.3.1.1. below. Instead the concentration

will be on the airflow and acoustic characteristics of

aspiration.

In utterance-initial position, phonologically
unaspirated voiceless consonants (with the exception of

retroflex) typically have a short period of voicelessness
between the release of the stop and the start of the

(s«. spgs.
following vowel.A As shown in section 6.2.1.3.1.1, this
period varies in duration depending on (l) the place of
articulation of the consonant (affricates, of course, form
a special case, in that the slower release of the closure
means a longer period of voicelessness before the start of
the following vowel) and (2) the following vowel (for
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example [p] followed "by back rounded vowels will have some

period of voicelessness when compared to the same (followed
by unrounded vowels). These same plosive consonants which
are the second element in word-initial clusters also have

this period of voicelessness (e.g. in words such as

/skurlu/ 'school', /spu:nu/ 'spoon'); the state of affairs
is thus different from that obtainjrg in Snglish.

Corresponding to this period of voicelessness in the
case of voiceless consonants, there is a period of weak
voicing with the corresponding voiced unaspirated
consonants (with low amplitude) before the start of the

regular voicing of the following vowel.

Word-medial unaspirated consonants show the same

tendency as utterance initial consonants, that is to say

voiceless plosives are followed by a short period of
voicelessness and voiced plosives by a short period of
weak voicing. This period is, in general, however, shorter
than for the same consonant in utterance-initial position.

When compared with these phonologically unaspirated

consonants, phonologically aspirated ones show marked
differences in duration, air flow and acoustic structure.
Voiceless aspirated consonants are followed by a longer

period of voicelessness before the start of the following
vowel than are the corresponding unaspirated consonants,
(in the case of unaspirated consonants sometimes there may

not be any period of voicelessness immediately after the
release depending on the type of plosive and its following
vowel context, (e.g. retroflex), whereas the aspirated
consonants always have some period of voicelessness). In
addition the aspirated ones are characterised by a greater
rise in oral air flow (on the mouth tracing seen on a

kymogram) during the period of voicelessness that follows
the release of the plosive. The difference in this regard
between unaspirated and aspirated consonants is illustrated



 



by the words /kar^ham/ 'voice' and /kharamu/ 'hand'
(kgms. 13 and 12 ). The airflow for the aspiration of an

unaspirated consonant is also apparently higher than for a

fricative consonant: cf. the kymogram for /samstha/
'institute' (kgm. 15). However, there is no difference
between the consonant /h/ and this aspiration of a

consonant.

Voiced aspirated plosives are also characterised by a

large amount of air flow during the period between the
release of the stop and the start of the following vowel.
This rise in air flow is combined with periodic vibrations
of the vocal folds (with very low amplitude).

Ladefoged (1975:126) represents what have been called
voiced aspirated plosives by the symbols b*1, d*1 etc. This
is because he finds that rather than normal voicing, there
is 'murmur'during the period of closure and that this
murmur "extends into the adjacent vowel" (1975:126).
Kymograms of Telugu utterances show no difference in the

period of vibrations of the vocal folds during the closure
for utterance initial unaspirated and aspirated voiced
plosives: cf. the larynx tracing for the closure period of
the initial plosive in /ba:bu/ and /dhara/ (kgms. 9 and
14 ). A comparison of unaspirated and aspirated voiced
plosives in word-medial position does, on the other hand,
show some difference, in that unaspirated consonants show
a greater amplitude of vocal fold vibration than aspirated
ones (the larynx tracing for word-medial aspirated plosives
is somewhat similar to that for utterance-initial aspirated
and unaspirated voiced plosives). Word-medials appear to
have slightly higher amplitude than the corresponding
utterance-initial plosive and there is also a variation in
pitch (shown by the distance between successive striations
of vocal fold vibration) in that the word- medial
unaspirated voiced have a higher pitch than consonants in
any other position. What emerges from this is that there
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appears to be no justification for talking of 'murmur'
rather than voicing in respect of the voiced aspirated

plosives of Telugu.

The period of aspiration after the release of the
closure for voiced aspirated consonants is marked by vocal
fold vibration throughout, but with a lower amplitude
than during the period of closure (see /dhara/, kgm. 14 )

Information about the acoustic characteristics of

aspirated consonants is provided by spectrography, which
has been found particularly useful for an examination of
affricates whose acoustic characteristics are not well

known to speech researchers.

On a spectrogram, fricatives in general, as opposed
to aspiration (/h/) show greater and higher intensity.
Furthermore, voiceless friction shows higher intensity than
voiced friction. The result is that the main difference

between voiced friction and aspiration is that the latter
consists of formant-like structure combined with friction.

(Cf. voiceless friction in /callu/ 'to sprinkle', and v/c.tW 4-
/^allu/ 'drizzle', (spgs.82 and 83 ) and aspiration in
/^aihind/ 'salute' (spg. 85).

The main difference in the period of release between
a voiceless unaspirated plosive and an aspirated plosive
lies in the periods of weak and intense noise following
the release. The noise present in the spectrum immediately
after release spike for an unaspirated plosive is a weak
extnesion of the spike before the vowel with no fricative
(random) noise, whereas in the case of aspirated plosives,
there are several vowel-like formants as well as random

noise. In other words, unaspirated plosives show a weak
burst followed by a period of low amplitude noise
concentrated mostly at the lower end of the frequency
spectrum, whereas the aspirated plosives show a strong burst
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followed by a period of intense noise combined with

formant like structure.

In discussing plosive production, Fant (i960) states
"In the noise interval of a stop, assuming an increasing

degree of opening, the aspiration must follow friction if
both are present" (quoted by Odisho, 1977:81). In Telugu,
when there are both unaspirated and aspirated affricates,
it is not easy in some cases to separate friction from

aspiration, though where the two can be separated, friction
does come before aspiration (this being shown by clearer
vowel-like formants in the latter than in the earlier point
of the friction). The friction that is associated with the

aspirated and unaspirated affricate lies in the intensity
of noise and its overall structure. The friction

associated with an aspirated affricate consists of an

intense random noise spread toward the bottom of a

spectrogram combined with clear formant-like structure
associated with the onset of voicing of the following
vowel. This greater intensity of friction is combined with
a greater duration for the period between the release and
the following vowel. The friction associated with an

unaspirated affricate is relatively short with a weak random
noise present usually above 2000 Hz and no visible vowel¬
like formants during the friction at least until 2/3 of its
duration.

If one compares voiced with voiceless aspirated
affricates, the pattern for random noise combined with
formant-like structure is similar, though the noise is much

stronger in the case of voiceless. Even the long affricates
/cch/ and /cc/ have similar characteristics of release
(friction) but preceded by considerably long closure (see spgs.
80 and 81 of /swaccham/ 'pure' and /accam/ 'like, similar').

Since the aspiration of an affricate is combined with
friction, it is difficult to talk about its duration in
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comparison with other plosive types which are characterised

by a relatively different acoustic structure.

5.4.3. Length

This section will be concerned with length in
consonant articulations and with the question of whether
one is concerned with long or with geminated consonants.
In Telugu, all consonants, except fricatives^" and the

aspirated plosives, can contrast in length. Within words,
this contrast is restricted to medial, intervocalic
position. Long consonants (abutting consonants) can also
occur at word or morphemic boundary, as the result of the

dropping of a vowel when forms are combined. Examples are

of two types:

(l) single consonant 4 single consonant, and (2) long
consonant t single consonant

(l) /ta:ta/ + /to:/ >• /ta:tto:/
'grandfather' 'to'
/ka:ki/ + /ki/ > /ka:kki/
'crow' 'to'

(2) /atta/ •+ /to:/ } /atto:/
'aunt' 'to'

/kukka/+ /ku/ t /kukku/
'dog' 'to'

All long consonant articulations are generally treated

by Telugu phonologists/phoneticians as geminated or sequence

of identical consonants (consisting of two phonemes, one

belonging to the following syllable). It seems possible
that the long consonants occurring at word/morpheme

1. One unique exception to this concerns /s/ which can
occur long in certain foreign loans: e.g. /assa:m/
'Assam', /bassu/ 'bus'.
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"boundary exemplified above may be true geminates, but that

long consonants occurring in word-medial position are not.

In a study of the question of consonant gemination,
Lehiste (1973) summarizes the history of the controversy
as to whether it is possible to recognize a difference
between geminated and long consonants (the former, if they

exist, involving "a rearticulation of the consonant"
(p.131)) and concludes that with regard to Estonian "there
is evidence for rearticulation" (p.148). On the question
of long consonants, Swadesh (1937:10) said earlier, "The
criteria by which long consonants are to be classed as

distinct unit phonemes are: (l) they must contrast with
the corresponding short consonants in at least some

possibilities; (2) they must have the general characteristics
of single consonants rather than consonant clusters."

It has been clearly shown above (Chapter 2) that the
first of Swadesh's criteria is satisfied for Telugu. The

question at issue, therefore, is whether the difference
between long and short is purely one of duration (the long
consonants having otherwise "the general characteristics
of short ones) or whether there is some change in the
course of the articulation which makes the long consonants
in some other respect(s) like consonant clusters.

A preliminary instrumental study was carried out with
a view to examining the nature of intervocalic long
consonants in Telugu. Kymograms provide no evidence of

change in the articulation, either in airflow or in larynx
trace. They show only the maintaining of consonant
stricture for a period of greater duration. Spectrograms
show no change as far as activity of the larynx is
concerned, apart from a tendency for long voiced plosives
to be gradually devoiced towards the end of their
articulation. Long consonants other than plosives and the
trill /rr/ show some noticeable change in the tongue



movement (as shown "by the higher forraants, particularly

Pg). The trill had no noticeable change of any kind in
its formant structure during the articulation period. If
one is seeking a generalization about intervocalic long
consonants as a group, therefore, there seems to be a

certain conflict of evidence and further research is

necessary before the question can be resolved.

The nature of the spectrographic evidence with

respect to voiced long consonants is exemplified by the

spectrograms reproduced on the following page. These

spectrograms also give the amplitude display (it should
be noted that this is delayed by 2 cs).

5.4.4. Nasalization of consonants

In his discussion of the breath-stream dynamics of

simple-released plosive production, Rothenberg (1968)
states that in his investigation, "for each of the
informants who spoke one of the dialects containing
phonoaspirated plosives, a tendency was noted for the non-

aspirated plosives to be nasalized" (pp.104-105). He
illustrates this point with a spectrogram of the Telugu
word /mobbu/ 'cloud'. None of the informants used in the

present research provided instances of this type of
nasalization of plosive consonants. Certain other
consonants do, in fact, become nasalized in the
environment of preceding nasal consonant, but one cannot
with confidence say that this is the case with voiced
plosives. It is true that in a (homorganic) nasal
voiced plosive sequence, the nasal is much longer than in
other environments and the plosive is extremely short, but
the nasal airflow does gradually disappear at least 2 cs

earlier before the release and is entirely absent at the
time of release.

In Telugu, consonants other than stops do become
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nasalized in the environment of an immediately preceding
nasal consonant. Examples of such consonants are /r,l,
J,w,h/ (e.g. /amrutam/ [amlutam] 'nectar'; /a:mlam/
[armlam] 'acid'; /gamjam/ [gamjam] 'destiny'; /simham/
[sin\ham] 'lion'. The consonant /h/ also "becomes
nasalized in a further environment (i.e. even when it is
not immediately preceded by a nasal consonant). This
environment is between nasalized vowels, which are

themselves nasalized through the influence of adjacent
nasal consonants. An example is /morham/ [mo:ham] 'love'
(see kgm. 16). Furthermore, /h/ appears to be more affected
by an immediately following nasal consonant than any other
vowel or consonant (see kgm. 17 /brahma/ 'Brahma').
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CHAPTER 6

Aspects of the duration of speech - sounds in Telugu

6.1 Introduction

According to Carrel and Tiffany (1960:270), the term duration

applies to three variables involved in the rate, or timing, of
speech:

(1) the length of sounds or syllables;

(2) the length of pauses between phrases; and
(5) the over-all rate of speech.

Among these, however, only some aspects of the first have been
taken into consideration in this chapter.

Although duration is one of the most investigated features of
speech sounds, (at least as far as the English language is
concerned), and one for which there have been many physiological
explanations put forward, it has not previously been studied in

Telugu. For this reason I have attempted a preliminary study to
discover to what extent Telugu fits in with the general tendencies
for other languages.

This chapter examines separately phonetic as well as phonemic
variation in duration. The discussion of phonetic (non-significant)
variation looks at such factors as intrinsic duration of segments,

the influence of neighbouring sounds, the relevance of position in
utterance, and the influence of the number of sounds or syllables
in the utterance. The discussion of phonemic variation looks at
the length of vowel and consonant phonemes and at emphatic or

semantic lengthening. There is also a brief account of these
variations in connected speech.

The part of this study which is concerned with isolated words
is based on the examination of sets of minimal meaningful pairs

consisting mainly of disyllabic structures. In the rare cases

where minimal pairs could not be found, near-minimal pairs were

included for the sake of comparison.

The measurements were taken from spectrographic and from

kymographic recordings. Where spectrograms are involved, this is
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specifically mentioned. In other cases it is to "be taken that

kymograms were used. The tables presenting information about
duration give measurements in centiseconds (cs). The values
after the decimal points in these measurements have been rounded
off to the nearest tenth of a centisecond. Details of the

principles followed in the determination of segment boundaries
have been given in Chapter 3, above.

The data used for this study consist of a thorough

investigation of one speaker through the use of recordings made
by BRR. These recordings were checked against the speech of two
other speakers $<KR and MT). The results were found to be similar
for all three speakers.

6.2 Non-significant variation

This section deals with some aspects of conditioned phonetic
duration of Telugu vowels and consonants as they occur in all
three positions of the words spoken in isolation and in connected
speech. In discussing the results, a comparison is made between
the Telugu data and those from English and other languages in
order to find out to what extent the findings from this

investigation corroborate those of other experimental studies.
The comparison shows that certain modifications are necessary

with regard to some statements that have been made about general
or universal tendencies.

6.2.1. Intrinsic duration of segments

This section concentrates on one aspect of conditioned
phonetic duration of Telugu segments, namely their intrinsic
duration as it correlates with the following phonetic dimensions:
vowel height (i.e. tongue height); frontness or backness of
vowels; place of articulation of consonants; manner of
articulation of consonants; and presence or absence of voicing
of consonants. The term 'intrinsic duration' has to do with

"the duration of a segment as determined by its phonetic
quality" (Lehiste, 1970:18), i.e. variation in duration which is
conditioned by the nature of the segment itself.



6.2.1.1 Vowels

In the phonetic literature it has been mentioned, that vowel
duration may be systematically affected by such factors as vowel

height, the following consonant, stress, number of syllables in
the word, position in the word (or an utterance), overall phrase

length and the semantic importance of the word.

Delattre (1962:1141) discusses "eight factors of vowel
duration in American English ..., three 'internal' factors that
are in the vowel itself, and five 'external' factors all to be
found in the single consonant that follows the vowel. In the

correlating order shorter vowel/longer vowel these eight factors
are: (VI) Vowel abridging/Vowel expanding, (V2) less open vowel/
more open vowel, (V3) monophthong/diphthong, (Cl) surd consonant/
sonant consonant, (C2) stop consonant/fricative consonant, (C3)
liquid consonant/solid consonant (all except r and l), (C4), oral
stop consonant /nasal stop consonant, (C5) more frontal consonant/
further bach consonant (within each of the six categories: surd
stops, surd fricatives, sonant oral stops, sonant nasal stops,
sonant fricatives, liquids)".

After having discussed these factors, he concludes that
variations in vowel duration are phonemically learned under only
one of the eight factors listed above - the abridging/expanding
factor (also called lax/tense) - and that under the seven other
factors, variations in vowel length are physiologically

conditioned; and secondly that the chance for conditioning
factors to be universal, to operate cross-linguistically, is far
from negligible.

So the present investigation was made in order to see whether
variations in vowel duration rest upon learned habits of the

phonemic structure of Telugu, or are conditioned by inherent

articulatory factors; and to what extent the conditioning factors
operate in the same way in Telugu as they do in English and other

languages. Eor the purpose of this study of variation in vowel
duration, the influence of vowel height (i.e. tongue height) and
the part of the tongue (i.e. the part of the body of the tongue



which is raised) are taken into consideration.

6.2.1.1.1 Vowel Height

The tendency for open vowels to he longer than close ones

has been observed by numerous investigators in many languages.
The observations reported by Heffner (1937), House and Fairbanks

(1953), Lehiste (i960), House (1961), Malmberg (1963), and Jones
(1967) for English; by Metz (1914) for Italian; by Navarro Tomas
(1916) for Spanish; by Maak (1949) for German; by Fischer-

Jqrgensen (1955) for Danish; by Abramson (1962) for Thai; by
Delattre (1964) for English, German and Spanish; and by Jacobsen
(1968) for Czech - show differences in duration between open and
close vowels. The open vowels are longer than the close ones.

On the other hand, the observations noted by Fintoft (1961) for
Norwegian and by Strain (1969) for Persian - show no such
differences in vowels.

The figures quoted by Lehiste (1970:18) from Elert (1964)
for Swedish show clear difference in duration in vowels according
to vowel height. However the figures given by Fant (1973:15) for
the same language, Swedish, contradict Lehiste's proposals. He
points out that "open vowels are shorter than close vowels, (in
this context,) contrary to established rules of vowel length

increasing with degree of opening (Elert, 1964; and Lindblom,
1968)". Lehiste (1970:18) comments that the differences in vowel
length according to degree of opening are physiologically
conditioned and thus constitute a phonetic universal. But in
Fant's view there is no such significant tendency for open vowels
to be longer than close ones; on the contrary, there could be an

opposite tendency.

In view of these observations, it is proposed to investigate
whether such differences in duration between open and close vov/els
exist in Telugu; and also to obtain data which could make it

possible with more certainty to answer the question whether vowel
duration is influenced by vowel height at all.

In order to examine this, a full set of ten Telugu vowel
phonemes, short and long, occurring in ten minimally different



words in the same position were chosen. Only medial vowels are

chosen in this study because of the difficulty of obtaining
accurate measurements for initial vowels. The material is

divided into tv/o groups of words, one consisting of five of the
aforementioned ten words which have the form CVCCV, in which the
five short vowels /i,e,a,o,u/ occur, and the other group

consisting of the other five which have the form CV:CV, in which
the five different corresponding long vowels /i:,e:,a:,o: ,u:/
occur. This is done in order to observe the differences in

vowels within the categories of phonologically short and long
vowels. The consonant preceding the vowel under investigation
is a voiceless bilabial stop, and the consonant following the
vowel is a voiceless retroflex stop in each case.

Several of the kymograms of each word, pronounced by BRR,
were made and the duration of the first vowel in each group was

measured and compared. The measurements do not include the

aspiration (release) of the preceding plosives. Words with long
vowels were repeated 5 times and those with short vowels 9 times,
over a period of two months.

The list of words, the maximum and minimum durations of
each vowel (i.e., in 9 tokens in the case of short vowels, 5
tokens in the case of long vowels) and their average durations in
cs are given in the table on the following page.

As can be seen from Table 1, there is a correlation of
vowel duration with vowel height as far as the averages are

concerned. There is a progressive increase in duration within
the short vowel group from close /i,u/ to half-close /e,o/. But
there is no increase in duration from half-close /e,o/ to open

/a/ as one would expect according to the classification of vowels
in Telugu made by earlier phoneticians/phonologists. Similar

observations, made by Cochrane (1970:274) with regard to vowel
durations in Australian English. His conclusions are attributed
to 'phonological pressures'. Though the vowel /a/ is considered
as an open vowel in Telugu by many scholars, strictly speaking,
phonetically, it is not. In this regard Kelly (1959:151) may be

right in treating this vowel along with half-close vowels on the



TABLE1.Durationofeachvowelincsinthefirstsyllableindisyllabicwords inisolation
Shortvowelgroup

Long

vowelgroup

¥i/ord

Vowel

Minimum

Maximum

Average

Word

Vowel

MinimumMaximum
Average

PittQ

i

6

10

7.2

pi:to

i:

23

30

25.0

P®tt°

e

8

12

10.0

P®:t°

e:

24

28

26.4

putt0

u

6

9

7.4

pu:t°

u:

23

31

26.0

potto

o

8

12

10.0

po:t°

o:

24

31

27.2

P°tt°

Q

7

10

9.1

PQ:t°

a:

25

30

27.8



same axis. Thus his vowel chart is as follows:

i u

e a o

The statement made "by Lehiste (1970:18) that the greater

length of open vowels is due to the greater extent of the

articulatory movements involved in their production (as also that
of Fischer-Jqrgensen (1964?) that the motor command for timing is
the same irrespective of the quality of the vowel, "but execution
of the command may "be delayed owing to the movements to "be made)
leads one to expect a short value for /a/ in Telugu, where it is
produced with smaller movements - neutral lips and the narrow

distance between the jaws. Hence, as far as averages are

concerned, the length of vowels is according to the theory as

proposed by Lehiste and Fischer-Jb'rgensen.

There is also increase in length according to vowel height
within the long vowel group. There is a progressive lengthening
from close /i:,u:/ to half-close /e:,o:/ and from /e:,o:/ to open

/a:/. The differences are, however, very small (one to two cs

only).

If we compare hoth the long vowel group and the short vowel
group, there is a greater difference between close and non-close
vowels among the short vowel group than the long vowel group. In
most cases there is a good agreement between the minimum ana its
average duration when they are compared in each column, but the
maximum values for each vowel, especially among the long vowel
series, do not seem to show differences between close ana open

vowels. Open vowels are longer than close ones only when the
averages are taken into account, otherwise they vary in individual
sets. The long vowels do not show any systematic differences
between the close and open vowels. If there is such an

articulatory constraint on the segments one would expect it to be
systematic.

In the light of the preceding facts from Telugu it is only



appropriate to say that there is a slight tendency for open

vowels to "be longer than close ones when the averages are

considered, "but the differences are very small.

6.2.1.1.2. Part of the tongue

One of Malmberg's general rules claims that the "back vowels
are often shorter than the corresponding front vowels, and that
this may apply to nearly all languages (Malmberg, 1963:75). As
far as I could reinterpret the figures given for Swedish "by Pant

(1973:115), there seem to "be such differences in duration "between
front and "back vowels, in agreement with Malmberg's claims.

However, the results from Telugu as seen from Table 1 do not agree

with Malmberg. They show no such differences and stand as counter-
evidence to the claim made by Malmberg in that the Telugu back
vowels are longer than the corresponding front vowels. These
observations regarding Telugu are in consonance with those of
Jacobsen (1968:141) for Czech vowels at least as far as some

speakers are concerned. I take it that my own observations, in
this regard, are preliminary, as they are based on the speech of
three speakers only and need to be further investigated taking
more speakers across the Telugu dialects.

According to the present results, however, the back vowels
in Telugu being longer than the corresponding front vowels is in
agreement with the physiological theory referred to by Lundschultz
(1967) that "the back vowels should be longer than the

corresponding front vowels, the back of the tongue articulating
more slowly than the front of the tongue. Furthermore, rounded
vowels should be longer than the corresponding unrounded, the

rounding being a rather complicated articulation" (Lehiste, 1970).
This is also supported by Fischer-J^rgensen's (1964:177)
discussion of general tendencies with reference to Danish, Spanish
and some other languages.

6.2.1.2 Diphthongs

The duration of Telugu diphthongs /ai/ and/au/, has been
measured in order to compare them with the duration of short and



long vowels. One view about this relationship is found in

Anonymous Author (1913:21): "The duration of any long vowel is
to the duration of its corresponding short vowel as 7:3.

Diphthongs hold the middle "between 7:3. If the duration of a

long vowel would be 0.35 seconds, a diphthong would be 0.20-C.25
and the short vowel 0.15 seconds". Data used in the present study

however, show that in Telugu the diphthongs have about the same

duration as the long vowels in comparable environments. The
duration of diphthongs in disyllabics is about 27.6 cs. The
explanation for this has been that "diphthongized vowels are longer
because they require articulatory motions towards two successive
targets" (Linablom, 1967:1-29). Thus many of the observed
differences in vowel duration in English seem to be based on

articulatory constraints. The Telugu results here confirm the
descriptions given for many other languages, with the notable

exception of Malayalam, in which the duration of diphthongs is

surprisingly close to that of the short vowels rather than the

long vowels. (See Velayudhan and Howie, 1974^:101).

6.2.1.3.Consonants

Consonants also show variation in their duration, depending
on place of articulation and manner of articulation including

voicing. Details on the intrinsic duration of consonants can be
found in Lehiste (1976:227). The present section gives only the
most salient facts for the discussion of the particular aspect of
the duration of consonant segments in Telugu. Considerations of
space make it impossible to reproduce here all the available data.

6.2.1.3.1 Place of Articulation

Under place of articulation of consonants, this section takes
account only of the duration of plosives and nasals, as these are

distributionally spread over many points, when compared to other
consonants (for example trill, which has only one place of
articulation in Telugu). Similarly, laterals and fricatives are
also excluded from the present study.



434.

6.2.1.3.1.1. Plosives

The duration of the following Telugu plosives at five
places of articulation - labial, dental, retroflex, palatal and
velar - is investigated in this section: /p, t,"|;>c,k/; /b,d,c^,tj/
and /g/ in initial and medial position, and their long counter¬
parts in medial position. There are no word-final plosives in
Telugu.

Word-Initial Unasplrated Voiceless Plosives

A few minimal/subminimal pairs of disyllabic words

containing initial voiceless plosives but occurring immediately
after the word /pa:ta/ 'old' were made use of to make it possible
to measure the duration of the word-initial voiceless plosives.

Accordingly, each voiceless plosive is preceded by the same word
/pa:ta/ sand followed by the same /a/. The following table
gives the list of words used and the measurement of the duration
of /p,t,\,c/ and /k/. Each figure represents a single reading.

TABLE 2. Duration of the word-initial (but phrase medial)
voiceless plosives in disyllabic words in cs. (Spectrographs
measurements: cf. Spgs. 92-96)

Utterance Plosive Closure Open Closure 4

type interval Open interval

pa: to pafta P- 6.0 1.5 7.5

pa:ta tatta t- 7.0 1.5 8.5
pa:ta {abbu t" 7.0 1.0 8.0
pa:ta ca"(;ti c- 6.0 5.0 11.0

pa:ta kafti k- 7.0 2.0 9.0

Prom this table we find that the order of closure duration

of plosives is k/t/1;>c/p; the open interval is c>k/t/p>t; and the
closure + the open interval is c>k>t>"(;>p. This shows that there is
some difference in the order depending on the closure, the open

interval and the closure+• open interval.



We may conclude on the "basis of the observations from Table 2

that, though the differences in the duration of plosives are

small, there is a slight tendency (if the /c/ is excluded from the
series as being an affricate and thus possibly having a tendency
to be long) for the velar to be longer and the labial to be shorter
than any other plosives in the series. Thus, the word-initial
voiceless plosives, in Telugu, are in this order: k>t>-t;>p. The
dental is longer than the retroflex if the open interval is

included, otherwise (i.e. if the closure is considered) the dental
is either equal to or smaller than the retroflex. This may also
be because of the fact that the retroflex on the whole has minimum

open interval and sometimes there is practically none; whereas the
dental plosive always has a longer open interval than the retroflex.

Generalizations regarding the relative durations of plosive
consonants at different places of articulation have mostly been
made on the basis of an examination of voiced plosives. The
result has been an assumption that.for consonants in general,
labials are longer than alveolars and velars (see Fischer-

J/irgensen, 1964:177 and Lehiste, 1970:27). It is accepted by them
and some other investigators, however, that as regards voiceless
plosives the situation is confused. Thus Falc'hun (1951), for

example, found that in Breton the voiceless labial is shorter than
the alveolar and velar. As the above examination shows, this

corresponds to the position in Telugu. It follows that we cannot
generalize to say that, other things being eaual, labial consonants
will be longer than the other consonants.

Word-Initial Unaspiratea Voiced Plosives

The duration of the initial voiced plosives /b,d,c^,^/ and /g/
have been measured in both monosyllables and disyllabics. The
monosyllabic words consist of the form CV/CV:. The measurements

given for these plosives include the open interval as well. The
voiced plosives are usually devoiced towards the end of their
closure, i.e. at the time of their release.



TABLE5a.DurationoftheinitialvoicedplosivesIncsIndisyllabicwords. Averagesoftworeadings.(Spectrographlcmeasurementa). PlosiveBeforeashortvowelMeanBeforealongvowelMean type

i

e

u

o

a

Duration

i:

e:

u:

o:

a:

Duration

b-

8.5

13.0

10.0

11.0

9.0

10.3

8.5

12.0

9.0

10.0

10.0

9.9

d-

9.0

11.0

12.0

12.0

8.0

10.4

8.0

10.5

10.0

10.0

7.0

9.1

4"

13.0

11.0

13.0

12.0

9.5

11.7

9.0

8.0

11.0

13.0

8.5

9.9

13.0

13.0

12.0

13.0

15.0

13.2

12.0

12.0

11.0

10.0

15.0

12.0

g-

13.0

13.5

13.5

14.5

14.0

13.7

13.0

13.5

12.0

13.0

13.5

13.0

Mean11.312.312.112.511.111.910.111.210.611.210.810.8
w

o>
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As can be clearly seen from the table, the durations of the

plosives /b ,d,c]_, ;j ,g/, before a short vowel are in this order:
g>j>d>d>b. The velar plosive is longer than any other plosive in
the series as was observed for initial voiceless plosives. Also,
in addition to that, b,d,d,j and g (before a short vowel) show a
marked difference in their durational order. There is an increase

in duration when the point of articulation shifts further back in
the mouth. That is, the backer the articulation of a plosive is,
the longer its duration, unlike the tendency found for English by
Lehiste (1970).

Before a long vowel, however, there is a slight variation in
the order, in that the dental is shortest among the series (that
is, shorter even than the labial). But we still can find the

tendency for velar plosive to be longer than any other plosive in
the series concerned. This, however, seems to differ in comparable
minimal meaningful disyllabic pairs as shown below.

Table 5b. Duration of initial voiced plosives in cs in disyllabic

words. (Averages of two readings).

Before a short vowel Before a long vowel
Plosive Closure Open Closure Closure Open Closure

type interval open interval open
interval interval

b- 9. 5 1.5 i—1 H • O CO • 2.0 10.3

d- 13.0 1.0 14.0 10.3 1.2 11.5

*- 9.5 0.5 10.0 8.3 0.5 8.8

2- 9.5 5.0 14.5 8.0 5.0 13.0

8- 11.0 2.0 13.0 8. 3 2.3 10.5

As can be seen, the duration (i.e. the closure the open

interval) of the voiced plosives, before either a short or a long
vowel, has the following order: 3>d>g>b><^. The open interval shows
j>g>b>d><^. Though the closure duration shows a slight variation
among the series concerned, the dental is longest in both
environments. The c|_ being shortest, strengthens Lehiste's proposal



that the sounds articulated with the most mobile articulator -

the tip of the tongue - should generally be shorter than the
others. (See Lehiste, 1970:28).

Word-Medial Unaspirated Plosives

The material used for the study of these intervocalic

plosives, consists of the series of isolated words of the form

V:CV, in which there were 5 different initial long vowels
/i:, e:, u:, o: and a:/ and 8 different plosives /p, t, "j; > k; b, d,
<3_ and g/. The consonants /c/ and /j/ are not included in this list
for the reasons that in this particular type of structure V:CV,
there seems to be no occurrence of short /c/ and /j/; and also as

they are affricates, they are bound to be longer than any other
plosive.

The duration of the above-mentioned plosives in various vowel
environments have been measured both from kymograms and

spectrograms, pronounced by the same speaker. Each figure in
Table 4, represents an average of 10 readings in the case of

spectrograms and 15 readings in the case of kymograms.

Table 4. Mean duration of intervocalic short plosives in cs in

disyllabic words

Voiceless plosives Voiced plosives
Plosive Measure¬ Measure- Plosive Measure¬ Measure¬

type ments from ments from type ments from ments from
spectro¬ kymograms spectro¬ kymograms
grams grams

-P- 12.6 12.7 -b- 9.2 ' 10.0

-t- 11.2 12.0 -d- 8.2 9.3

-t" 10.0 10.6 -4- 6.8 7.3

-k- 13.4 13.2 -g- 9.8 10.1

A comparison of the two methods shows very close agreement.

They show the relative duration of plosives in this order: velar
labial dental retroflex. This confirms further that even in



439.

intervocalic position there is a general tendency for the velars
to he longest and for the retroflex to he the shortest in the
series when compared to the others. However, the difference
between voiced velar and lahial is smaller than the difference

between voiceless velar and lahial.

Word-Medial Long Unaspirated Plosives

The measurements of these plosives have been taken only from
the kymographic records. The figures given in the table represent
the average of two/three readings (two in set II and three in set
I).

Table 5. Mean duration of intervocalic long, unasnirated plosives

in cs in disyllabic words.

Voiceless plosives Voiced plosives
Word Plosive Average Word Plosive Average

type duration type duration

appa -PP- 28.0 abba -bb- 25.0

Set
atta -tt- 30.0 adda -dd- 26.0

I
attQ -tt" 27.0 ad^a -3A- 24.0

akka -kk- 26.0 aggi -gg- 21.0

guppa -PP- 30.0 gubba -bb- 26.0

Set II
gutta -tt- 30.0 gudda -dd- 26.0

guttQ -tt- . 31.0 gudaa -dA- 28.0

gukka -kk- 32.0 gugga -gg- 30.0

In set I, the order of voiceless plosives in terms of duration,
is as follows: t^pp^^kk^ But in set II, it is the other way
round, i.e. kk>tt>PP>tt. One obvious reason that can be postulated
for this difference in the order of the same plosives in two
different sets, is that of a preceding vowel. When the plosives
are preceded by /a/ the dental is, on an average, longer than any

other plosive in the series, and when the same plosives preceded by
/u/, the velar rather than the dental, is longer than any other



plosive in the series. This raises the point that the duration
of the plosive at various places of articulation may also he
influenced "by the type of vowel that precedes, and hence one

should take an account of this when comparing the orders in
different positions in the same language or in different languages.

This point is strongly supported hy the figures for the
duration of the corresponding set of voiced plosives, where we

see the order dd>bb>c[cj>gg when the preceding vowel is /a/, hut the
order gg>c]c}>hh/dd when the preceding vowel is /o/. [it should
perhaps he mentioned that the data underlying the figures in Tahle
5 were not specifically prepared for the investigation of this

question of the possible effect of place of articulation on the
duration of plosives. To that extent, the figures are perhaps all
the more significant. And it also confirms the tendency found hy

Fischer-J/$rgensen that "g is longer than d after u" (1964:205).]

We might conclude, on the hasis of the observations on

intervocalic plosives, that if the plosives are preceded hy a vowel
/a/, the dental plosive is longer than the others, and if they are

preceded hy a vowel /u/, the velar is longer than the others.
This makes one feel that the different orders found in the series

of plosives may he influenced hy the vowel environment (i.e. the
typ e of vowel). Hence the relative duration of plosives and the
variations found in their order with different positions in the
word and with different plosives may not he just due to the
difference in place of articulation, hut also may he due to other
factors such as the quality of contiguous vowels.

However, what is evident, from all the tables of all plosives
in initial ana medial positions, is that the labial plosive in
Telugu is never longer than the other plosives. This is in
contradiction to the statement made hy Lehiste (1970:28) with
respect to place of articulation that "labials are longer than
alveolars and velars, other factors being kept constant".



6.2.1.3.1.2. Aspiration of Plosives

All plosive consonants in Telugu are followed by aspiration,
in the sense that there will be at least a short "open interval"
between the release of this consonant and the beginning of the

following vowel. However, from the point of view of aspiration,

plosives in Telugu fall into two contrastive sets, depending on

whether the amount of aspiration is phonemically significant or

not. The term "aspirated plosives" here, is normally reserved
for plosives with phonemically significant aspiration.

Open Interval of Unaspirated Plosives

Table 6. Duration of open interval of word-initial unaspirated

plosives in cs in disyllabic words.

Plosive
type

Number of
occurrences

Minimum Maximum Average
duration

P- 8 2.0 2.5 2.1

t- 8 in•1—1 2.0 1.8

t" 5 1.0 1.5 1.4

k- 10 3.0 4.0 3.6

b- 8 1.5 2.0 00•I—1

d- 8 1.0 2.0 1.6

6 LO•o 1.5 1.1

g- 10 2.0 3.0 2.5

The order we find from this table is: k>p>t>"(;; g>b>d>c[. Thus,
the open interval after initial plosives has variation in its
duration depending on the type of plosive consonant it follows.
These relationships, that is k/g p/b t/d "j^c[ seem to be constant
throughout the data analysed from Telugu. Thus it is more common

to find a longer open interval after velars than after other

plosive consonants, and a shorter open interval after retroflex
consonants than after others in the series.
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Nowhere in the data of Telugu plosives does the open interval
"become progressively longer as the point of articulation shifts
farther "back in the mouth, as was observed for English by Peterson
and Lehiste (i960). The inclusion of retroflex in the series of

plosives seems to disallow a simple rule of this nature.

However, the order given for initial plosives in Telugu seems

to be in agreement with that for intervocalic plosives as well.

Table 7. Duration of open interval of intervocalic unaspirated

plosives in cs in disyllabic words.

Plosive
type

Number of
occurrences

Minimum Maximum Average
duration

-p- 14 1.0 4.0 2.2

-t- 12 1.0 2.0 1.6

-t" 18 0 1.0 0.9

-k- 18 2.0 4.0 2.8

-PP- 21 1.0 3.0 1.7

-tt- 23 1.0 2.0 CO•1—1

-tt~ 25 0.5 1.0 0.7

-kk- 20 2.0 4.0 2.5

-b- 12 2.0 3.0 2. 2

-d- 11 1.0 2.0 1.2

14 0 1.0 0.3

-g- 18 1.0 2.0 1.5

-bb- 22 1.0 3.0 1.4

-dd- 24 1.0 2.0 1.1

-Wr 27 0.5 1.0 0.6

-gg- 19 2.0 3.0 2.1

Prom this table we see that the open interval after voiceless
plosives, short or long, is in the order (k)>p(p)>t(t)>t(t)•
This is in agreement with the order noted for initial voiced and
voiceless plosives.



If we look at the voiced plosive series in the same table 7,
we find a difference in the order of open interval, depending on

whether the plosives are short or long. Short voiced plosives
show b?-g>d>c]_, whereas long voiced plosives show gg>bb>ddx^c[. The
later order is in agreement with that noted for initial voiced and
voiceless plosives and for intervocalic short and long voiceless
plosives.

Peterson and Lehiste's data suggest that "aspiration may

become progressively longer as the point of articulation shifts
farther back in the mouth", but this, as shown above, is not

supported by the data observed from Telugu. On the contrary there
seems to be a variation in the open duration depending on the
place of consonant articulation and on voicing. Thus in general,
the retroflex is always followed by a short period of open interval
when compared with others, and the velar in the voiceless set
(irrespective of the difference in position and the length of
closure) is always followed by a longer period of open interval
when compared to others in a given series. But in the short
voiced plosive series there is a slight tendency for this open

interval to be longer after labial than after velar.

If we observe Table 7 more closely, we see that the
differences in the open interval of labial and velar are greater in
the voiceless set than in the corresponding voiced set. This leads
us to conclude that the open interval is definitely longer after
the velar if it is voiceless, otherwise (i.e. if voiced) it may

vary.

Aspiration of Phonemically Aspirated Plosives

Although for certain speakers, and perhaps for all speakers
in certain styles, aspiration of plosive consonants is not
distinctive, there are words in which, in certain styles of
pronunciation, aspiration is found of noticeably greater duration
than in the examples on which Tables 6 and 7 are based. A few
examples of aspirated plosives show their duration of the period
of aspiration as in the following Table.
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Table 8. Duration of aspiration of phonemically aspirated plosives

in cs in disyllabic and trisyllabic words.

Word-initial position Word-medial position

Plosive Average Plosive Average
type duration type duration

h
P - 6.5 -Ph- 6.0

th" 6.0 -th" 5.0

kh- 8.5 -kh- 8.0

hh- 9. 2 -bh- 9.6

d'n_ 8.3 -dh- 8.6

gh- 8.0 -gh- 7.6

Two points emerge from this table. Firstly, the order of
consonants in terms of duration of aspiration is the same in both
initial and medial positions. Secondly, there is a difference in
the order of aspiration depending on whether the consonants are

voiced or voiceless. Thus, the order for voiceless plosives is
k^> p^1 > initial and medial positions. For voiced consonants
the order is b11 > dh> gh.

It will be seen that for the voiced set there is an increase

in duration of aspiration as the point of articulation shifts
further forwards in the mouth. However, it must be noted that
the retroflex consonant is absent from this set. What is clear is

that the Telugu data summarised in Table 8 in no way support a

simple statement that "aspiration may become progressively longer
as the point of articulation shifts further back in the mouth".
(Lehiste 1970:22).

6.2.1.3.1.3. Nasals

The two nasals /m/ and /n/ occurring word-initially in

comparable minimal meaningful disyllabic words, show their
durations, on an average, 8.0 cs and 7.2 cs respectively. Though
on an average /m/ is longer than /n/, in many individual contrasting
pairs it is equal to /n/. The difference between them in an initial
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position, is very small.

Table 9. Duration of nasals in cs in disyllabic words

Initial nasals Medial nasals

Short Short Long

Nasal Average Nasal Average Nasal Average
type duration type duration type duration

in¬ 8.0 -m- 00•oH -mm- 26.3

n- 7.2 -n- 7.9 -nn- 24.8

-n- 5.8 —rin- 23.5

The figures given in Table 9 for medial nasals also

suggest that there is a tendency for the labial nasal to
be longer than the alveolar and retroflex, and the alveolar
to be longer than the retroflex; m>n>r\. The same order
stands whether they are short or long.

The differences in nasals are smaller in initial

position than in intervocalic position. Furthermore, in
the latter position the difference between labial nasal
and alveolar nasal is greater than the difference between
alveolar and retroflex. The durational differences for

these intervocalic nasals are relatively stable and more

consistent than for initial nasals.

6.2.1.3.1.4 Place of Articulation - Conclusion

It is to be noted that so far the effect of place of
articulation on the duration of consonants has been

observed mainly for plosives and fricatives, nasals being
rather neglected in general discussions of the subject.

However, the nasals examined here seem to be in agreement
with the statement made for consonants other than nasals by

Lehiste (1970:27) that "labials are longer than alveolars...



other factors "being kept constant" (see also Fischer-

J/rgensen, 1964:177).

In conclusion, we may say that as far as the place of
articulation of consonants in Telugu is concerned, voiced
consonants (i.e. plosives or nasals) give support to
Lehiste's and Fischer-J/rgensen*s generalisations.
Voiceless consonants (i.e. plosives or fricatives), on the
other hand do not.

6.2.1.3.2 Manner of Articulation

The relationship of consonant duration and manner of
articulation has "been observed, for instance, by Falc'hun
(1951), Fintoft (1961), Elert (1964), and Lehiste (1966,
1970). Falc'hun states that in Breton, voiced fricatives
are shorter than nasals and nasals are shorter than voiced

plosives, and voiceless plosives are shorter than voiceless
fricatives. The latter point is supported by Fintoft's
findings (1961:36) that in Norwegian voiceless fricatives
are always longer than any other consonants. However, Elert
finds that in Swedish this may be true only in the case of

sentences, and it is not true with regard to isolated words.
He finds that the plosives in a list of isolated words have

significantly longer duration, than the fricatives, whereas
in a list of sentences, the voiceless fricatives either show
no significant difference from the plosives or are longer.

Therefore, though Lehiste also finds in Estonian that the
intervocalic /s/ has always longer duration than a plosive,
she makes a remark that "presently available information
does not enable one to draw generally valid generalizations
about the influence of the manner of articulation of a

consonant on its duration" (Lehiste, 1970:30).

So it seemed interesting to see v/hether there are any

such duational variations associated with the manner of

consonant production in Telugu.



A comparison of voiceless plosives with their

corresponding voiceless fricatives in intervocalic position
in minimal pairs of disyllabic words showed that on average

there is a slight tendency for fricatives in this position
to he longer than plosives. The difference, however, is

very small, the average durations being 11.8 cs and 11.4
cs for fricatives and plosives respectively.

It-may be mentioned here that some of the minimal pairs

(when not arranged) show no difference in duration between
a plosive and a fricative. Only when a large number of
occurrences are considered do the fricatives in minimal

pairs show a slight tendency to be longer than the plosives.
This supports Lehiste's observation that "a fricative might
be longer than a sound involving closure; but this is not

always the case" (1970:29). However, she (1966:43) is of
the opinion that "sibilants appear to have a certain
intrinsic relative duration that causes them to appear as

longer than any other initial sounds". This seems to be
the case in Telugu as far as initial fricatives are

concerned, but is (as has already been indicated) less
markedly so in the case of intervocalic plosives.

Given the difficulty of obtaining precise measurements
of duration for initial voiceless consonants, measurements
were taken only of voiced consonants (except aspirated
plosives) in initial position. Average durations show:
Voiced plosives (10. 9cs)> nasals (7.7cs)> lateral (6.7cs)>
semivowels (6.2cs)> trill (5.0cs). This agrees closely
with Palc'hun's findings for Breton. The trill has the
shortest duration among the voiced consonant series and
this agrees well with the general tendency stated by
Lehiste (1970). It may be mentioned here that the aspirated
plosives, whether voiced or voiceless, are on average longer
than all other consonant types.

A similar order of relative duration is found in the



case of intervocalic short and long consonants. Short
consonants grouped into classes according to their manner

of production have the following order of relative average

duration: voiceless plosives (11.5cs)> voiceless fricatives

(l0.6cs)> semivowels (9.0cs)> voiced plosives (8.3cs)>
nasals (8.Ocs)> laterals (7.Ics)> trill (3.Ocs). Long
consonants show the following order: Voiceless plosives

^(27.8cs)> voiceless fricatives (25.5cs) 2* voiced plosives

(23.9cs)> semivowels (23.8cs)> nasals (23.6cs)> laterals
(21.6cs) trill (20.1cs).

These-orders of average durations are, as has been
made clear, "based on figures resulting from consonants
grouped into classes. They should not "be allowed to
obscure the fact that comparison of individual consonants
sometimes shows slightly different orderings. Plosives and
nasals at different points of articulation provide an

example. Thus p (ll.9cs)>m (l0.2cs)>b (9.6cs); t
(ll.2cs)> d (8.4cs)> n (7.9cs); \ (I0.3cs)> c[ (6.5cs)>

(5.8cs). That is to say that, while the average duration
of nasals is shorter than the average duration of plosives,
the average duration of the voiced bilabial nasal is longer
than the average duration of any voiced plosive. Similarly,
it is the comparatively short duration of /f/ and /b/ within
the group of fricatives that makes voiceless fricatives as a

group significantly shorter than voiceless plosives. If /f/
and /h/ are excluded, the average durations for the two
groups are almost the same.

One further point that needs to be mentioned is that
the relative order of average durations is not necessarily
the same as the relative order of maximum durations.

Fricatives, for example, have an average duration that is
shorter than or equal to (depending on whether /f/ ana /b/
are included) that for voiceless plosives. However, the
maximum duration for fricatives is 14.Ocs, whereas that for

plosives is 12.2cs. It is only when one takes the average
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for all fricatives that one gets a result that agrees with
Elert's (1964) findings for Swedish that fricatives are

shorter than plosives.

6.2.1.5.3. Presence or Absence of Voicing

The difference between voiced and voiceless consonants

has been described, linguistically, in terms of one

distinctive feature only. However, it has been shown that
there are at least eight (Slis and Cohen, 1969; Slis, 1970)
or ten (Delattre, 1958) different acoustical attributes
that seem to be related to the voiced - voiceless distinction.

Among these attributes, the duration of the consonant itself
is one of the factors found to be associated with the
distinction, in that voiceless consonants, particularly
plosives, appear to be longer than the voiced consonants.

This has been found to be the case in various languages.
Discussion cf it can be seen by several researchers, for

example, Denes (1955), Lisker (1957), Fintoft (1961),
Jakob sen and Halle (1964), Fischer-Jjdrgensen (1968), Slis

(1970), Abramson and Lisker (1972).

To find out whether this is also the case with Telugu,
the following measurements were made to compare the duration
of the voiced and voiceless plosives.

Since the closure duration of the voiceless plosives
cannot be measured when they are in initial position, only
medial plosives have been taken into consideration. The

following tables give the average durations of voiced and
voiceless plosives and the period of their aspiration.



TABLE10.Meandurationofintervocalicvoicedandvoicelessplosivesincs indisyllabicwords.
Short

consonants

Long

consonants

Plosives

Voiceless
Voiced

Difference
Voiceless
Voiced

Difference

Bilabial

12.7

10.0

2.7

29.0

25.5

3.5

Dental.

12.0

9.3

2.7

30.0

26.0

4.0

Retroflex

10.6

7.3

3.3

29.0

26.0

3.0

Velar

13.2

10.1

3.1

29.0

26.0

2.5

Mean:

12.1

9.2

3.0

29.3

25.8

3.3

tn

O



TABLE11.Meandurationofopenintervalaftervoicedandvoicelessunaspirated plosivesincsindisyllabicwords Initialplosives

Medial
plosives

Short

Short

Long

Voice¬

Voiced

Diff¬

Voice¬

Voiced

Diff¬

Voice-

Voiced

Diff¬

less

erence

less

erenceless

erence

Bilabial

2.1

1.8

0.3

2.2

2.0

0.2

1.7

1.4

0.3

Dental

1.8

1.6

0.2

1.6

1.2

0.4

1.3

1.1

0.2

Retroflex
1.4

1.1

0.3

1.0

0.3

0.7

0.5

0.5

0.0

Velar

3.6

2.5

1.1

2.8

1.5

1.3

2.5

2.1

0.4

Mean:

2.2

1.8

0.4

1.9

1.3

0.5

1.5

1.3

0.3

Ul

H



As can "be seen from Table 10, the voiced plosives are

consistently shorter than the corresponding voiceless

plosives. The average difference between voiced and
voiceless is about 3 cs (ranging between S.5 cs and 4 cs).
Voiced plosives are always shorter than voiceless plosives
in comparable environments.

The same tendencies have been found even with the

duration of the open interval after voiceless and voiced

plosives. But the differences are less stable when compared
to the total duration of a plosive where the duration of

plosives always shows a clear difference without any over¬

lapping between voiced and voiceless.

Table 11 shows that there is a certain difference in

the duration (when the average is taken into consideration)
of open interval after voiced and voiceless closure. It
may have to be pointed out here that this open interval is

always voiceless even when preceded by voiced plosive.

However, the average duration of open interval after p,t,

■j;,,and k is longer than after corresponding b,d,c^_ and g.

When the individual environments are taken into account,
the differences in the open interval after voiced and
voiceless closure are not as consistent as they are in the
case of closure duration of a plosive. This shov/s that
the differences in the open interval are not factors in

distinguishing voiced and voiceless pairs. Though we find
some differences in duration of open interval following
voiced and voiceless, it is less than half a centisecond
and may therefore not be significant. In English on the
other hand, in initial position the difference is more

consistently maintained (than in Telugu) and the differences
are large enough to serve as a cue to distinguish voiced
from voiceless counterparts.

A few examples of aspirated plosives were examined and



they show the opposite tendency from that observed for

unaspirated plosives, in that the average duration of the

open interval following voiced plosives is longer than
that following voiceless plosives. In initial position
the average duration of open interval is 7.0 cs for
voiceless plosives and 8.5 cs for voiced. In medial

position the respective figures are 6.5 cs and 8.6 cs.

With regard to plosive consonants, we conclude "by

saying that voiceless plosives are consistently longer
than their voiced counterparts in comparable environments.
The same is the case with consonants in general, in that
the voiceless consonants of Telugu (plosives and
fricatives) are longer than the voiced consonants (plosives
nasals, laterals, semivowels and trill) in comparable
environments. The reason for this has been explained by
several researchers. Discussing this, Lisker notes:
"Thus it is claimed ... either that voiceless stops and
fricatives involve a greater expenditure of articulatory

energy and hence longer closure, or that fortis obstruents
have as a consequence of their more forceful articulation
longer closures that are usually voiceless" (Lisker, 1974:
2407).

Though such generalisations appear to apply to a wide

range of languages, there are differences within such
similarities. Thus, if we compare German (as reported by

Fischer-J^rgensen, 1976:162 and 170) with Telugu, we note
that in both languages the voiceless consonant is longer
than the voiced. However, the factors involved in this
difference are not the same for the two languages. In
German there is significant difference in the open interval
but not in the closure, whereas in Telugu the significant
difference is in the closure, not in the open interval.

6.2.1.4 Comparison of Vowel and Consonant Duration

If one takes the figures for everage durations, short



vowels are longer than short consonants and long vowels
are longer than long consonants. The following are the
mean values for intervocalic consonants and non-final

vowels in disyllabic words: short vowel 9.6 cs, short
consonant 9.0 cs, long vowel 28.5 cs and long consonant
24.3 cs.

There is a larger difference between long vowels and

long consonants than between short vowels and short
consonants. The result is that a sequence of long vowel+
short consonant has a longer duration (36.0 cs) than does
a sequence of short vov/el + long consonant (33.4 cs).

The difference in duration between vowels and

consonants is less clear-cut if one takes account, not of
consonants in general, but of certain classes of consonant
For instance, if we compare vowels with voiced consonants,
vowels will always be longer than consonants. But if the
comparison is with voiceless consonants, we find that:
(l) in the case of long vowels and long consonants, a

vowel will be either longer than or equal to a consonant,
and (2) in the case of short vowels and short consonants,
vowel will be equal to or shorter than a consonant.

6.2.2. Influence of other factors on segment duration

6.2.2.1. Neighbouring sounds

6.2.2.1.1. Preceding and following consonant

This factor has been reported by several researchers
in the subject, for instance, Rositzke (1939), Kenyon

(1940), Heffner (1940), Thomas (1947), Hibbit (1948),
Jones (1948), House and Fairbanks (1953), Zimmerman and
Sapon (1958), Peterson and Lehiste (i960), House (1961),
Delattre (1962a), Fischer-J/>rgensen (1964a) and others.
Some of them have studied the effect of preceding/
following consonant on the vowel duration and others, the
place/manner of consonant articulation. The following is



brief introductory review of their findings .

Heffner (1940:33) drew his conclusions, based on

Rositzke's results', that "there is a tendency in some

quarters to find that initial voiced consonants are

followed by longer vowels than are initial voiceless
consonants, and to seek to explain this as a 'natural
physiological compensation between stop-energy and vowel
duration', with the implication that the voiced consonant
is weaker and hence followed by a longer vowel, by way of
'compensation'." Rositzke's summarized results (1939:109)
are that "vowel duration is not phonemic in GA [General
General America n speech], the primary quantitative
opposition between vowels being constituted by the
difference in duration effected by the nature of the

following consonant."

In addition, Maack (1953) attempted to establish the
influence of the preceding consonant on a following vowel
and the following consonant on a preceding vowel. He
stated that "the farther the point of articulation of a

sonant is from that of the following consonant, the longer
the sonant; and the sonant is proportionately longer, the
closer its point of articulation is to that of the preceding
consonant". (cited by Lehiste 1970:21).

However, the effect of a following consonant on the
duration of a preceding vowel has been shown to be greater
than that of the preceding consonant on the following vowel
(see Peterson and Lehiste (i960) ). House and Fairbanks

(1953;:84) stated that the vowel durations "varied
significantly in response to changes of the consonant
environment". Voicing (i.e. the presence or absence of
vocal fold vibration of the consonantal environment),
particularly, has been shown to exercise the greatest
influence upon the vowel.



But while reviewing the literature on this matter,
Lehiste remarks, "It so happens that in English the

voicing of a postvocalic consonant strongly affects the
duration of a preceding vowel ..., unless this factor is
taken into account, English is not a suitable language for

determining the influence of following consonants on

preceding vowels." (1970:19).

Further studies, particularly the cross-linguistic
view of vowel length variation by Chen (1970:129-159)
showed that "it is presumably a language universal

phenomenon that vowel duration varies as a function of the

voicing of the following consonant, and the extent, however,
to which an adjacent voiced or voiceless consonant affects
its preceding vowel durationwise is determined by the
language-specific phonological structure".

Furthermore, Lehiste (1972) hypothesized that timing

patterns are connected with major changes in the manner of
articulation. In addition to that, Wang and Fillmore (1961)
claimed that the length variation is intrinsic and some

inherent physiological factors underlie such durational
variabilities.

Yet another factor was shown by Fischer-J/$rgensen
(1964), who says, "there is an increase in vowel duration
when the point of articulation of the postvocalic
consonant shifts further back in the mouth", which is in
fact due to the physiological factor (see Lehiste, 1970:20).
Thus it was established that the duration of a vowel is also

influenced by the place of articulation of a consonant.

In view of these findings and statements, it seemed
desirable to examine the effect of the consonatal

environment upon the duration of vowels in Telugu and see

whether there are any such variations in vowel duration
conditioned by consonants, and if so, to what extent they



are conditioned. In order to investigate this, vowels were

placed in various consonant environments - in different

places of articulation ("bilabial, dental, etc), manner of
articulation (plosive, nasal, etc), and the presence or

absence of voicing (voiced ana voiceless plosives).

Preceding consonant

With respect to the effect of a preceding (initial)
consonant upon the duration of the following vowel,
Rositzke (1939) points out that the voiced consonant is
weaker and hence followed by a longer vowel by way of

compensation and evidences of such a compensation can be
found in Icelandic and Middle German dialect.

However, in Telugu, there seems to be no such fixed
influence of 2&n initial consonant on the duration of the

following vowel and this is, in fact, in agreement with
Meyer's (1903) findings.

As can be seen from Table 12 there is no regular

pattern associated with voiced and voiceless plosive
contrast. Of the 21 pairs of words, given in Table 12,
the duration of the vowel (excluding the open interval),
after voiced and voiceless is equal in 10 pairs, longer
after voiced than after voiceless in 8 pairs and shorter
after voiced than after voiceless in 3 pairs. When the

open interval is included in the duration of the vowel,
then the vowel duration after voiceless and voiced is

equal in 8 pairs; longer after voiced than after voiceless
in 6 pairs, and shorter after voiced than after voiceless
in 7 pairs of words.

As a whole, on the average, when the open interval is
considered as part of the vowel, then voiceless plosives are

associated with slightly longer vowel than the voiced
plosives; and when the duration of the open interval is



TABLE12.DifferencesInduration(ince)ofvowelsafterInitialvoiced,volceleeo ploelveo.(Eachfigurerepreoontaaverapeoftwoorthreereadings).
Word

Glossary

Voweldurutlon
Voweldurutlon
Word

Olossary

Vowolduration
Vowelduration
DifferenceInvowel
DifferenceInvowel

Includingopen
(excluding

Includingopen
(excluding

durationIncluding
duration(excluding

Interval

openInterval)

Interval

openInterval)
openinterval

openInterval)

pa^l

'aineaaureU8edto
16.0

13.0

baijl

'school'

16.0

13.0

0.0

0.0

measuregrain'

1

pa111

'village'

9.0

7.8'
ba111

'lizard'

11.0

9.0

-1.2

-1.2

patt«

•bark'

10.0

8.0

battQ

'cloth'

10.0

8.0

0.0

0.0

potta

'atomuch'

11.0

8.0

bof{a

'bigbasketfor
11.6

9.0

-0.6

-1.0

storinggrain'

P"tta

'enukepit'

10.0

8.0

butta

'basket

10.0

8.0

0.0

0.0

to(]I

'wet'

16.5

14.6

da(\i

'bamboowall'

16.6

14.6

0.0

0.0

tal'll

'mother'

10.0

8.2

da111

-

10.0

8.0

0.0

0.2

tuinmu

'sneeze'

9.0

8.0

dumrau

'duet'

8.6

8.0

0.6

0.0

tabbu

'' tub'

11.0

10.0

<tahbu

'money'

9.6

8.0

1.5

2.0

kallu

'liquor'

13.0

10.0

gallu

'coinnoise'

12.5

10.0

0.6

0.0

ku

'totie'

10.6

7.6

gatl.u

'riverbank'

11.0

9.0

-0.6

-1.6

taallu

'tosprinklewater'
16.0

10.0

dflullu

'drizzle'

16.0

9.6

0.0

0.6

touttu

'towind'

13.0

7.5

duuttu

'hairknot'

12.5

8.0

0.5

-0.6

Moon:

11.9

9.3

11.8

9.4

0.1

0.1

pa:ra

'hoe'

35.0

33.0

ba:ra

'measureof

35.0

33.0

0.0

0.0

hand'

l>a:to

'song'

34.0

32.0

ba:ta

'road'

34.0

33.0

0.0

-1.0

pa:(u

'astab'

32.0

29.0

ba:|u

'boat'

31.0

29.0

1.0

0.0

ta:ru

'star'

32.0

30.0

do:ra

'threadlike'

32.6

30.6

-0.6

-0.5

to:pu

'grove'

26.0

26.0

do:pu

'toInsert'

27.0

26.0

-1.0

-1.0

ka:ru

'cur'

35.0

31.6

ga:ru

'honorarysuffix
36.0

33.5

-1.0

-2.0

usedwiththe nume'

ka:tu

'bite'

32.0

28.0

gastu

'strong'

31.0

20.0

1.0

0.0

ka:ka

'bodyheat'

31.0

27.0

ga:ku

'otherthan

29.6

27.0

1.6

0.0

thething wanted'

Mean:

32.1

29.4

32.0

30.1

0.1

-0.7



discounted, the vowel following voiceless plosive is
shorter than that following a voiced plosive. Thus, the
average duration of the short vowel including the open
interval is 11.9 cs after voiceless plosive, "but after
voiced plosive it is 11.8 cs. When the open interval is
excluded from the duration of the vowel, its average

duration after voiceless is 9.3 cs and after corresponding

voiced plosive, is 9.4 cs. Similarly the average duration
of the long vowel, including the open interval, is 32.1 cs
after the voiceless and 32.0 cs after the corresponding

voiced plosive consonant. 'When the duration of the open

interval is excluded from the duration of the following

vowel, the duration of the vowel itself is 29.4 cs after
voiceless and 30.1 cs after voiced plosive.

As it is common to consider open interval as part of

preceding plosive, we might say, "based on the averages,

that vowel is slightly longer after voiced than after
voiceless initial. However, the difference found in the
duration of vowels after voiced and voiceless plosive
consonants is very small when compared to the difference
found in the duration of the vowels before voiced and

voiceless cognates as seen in Table 13.

Table 13. Difference in duration (in cs) of long vowels

before short voiced and voiceless plosives in disyllabic

words of the form V:CV. Average of 15 readings.

Voiceless Vowel Voiced Vowel Difference Ratio
plosive before plosive before in vovsel

voiceless voiced duration
plosive plosive

P 31.8 b 33. 2 1.4 1.04
t 29.6 d 31.6 2.0 1.06

t 29.2 <1 30.4 1.2 1.04
k 29.8 K 32.8 3.0 1.1

Mean: 30.1 32.0 1.9 1.06



Thus, table 13 when compared to the previous table 12,
shows a greater influence of the following consonant on the
duration of the preceding vowel than the preceding consonant
on the following vowel. This supports Peterson and Lehiste's
(1960:702) conclusion that "the influence of the initial
consonant upon the duration of the syllable nuclei appears

to be negligible. In general the syllable nucleus is
shorter when followed by a voiceless consonant and longer
when followed by a voiced consonant. A similar statement
has also been made by Ladefoged (1974:278) "In most lgs

segments followed by voiced consonants are longer than those
followed by voiceless consonants." Though this agrees well
with their statement not only with regard to a long vowel
before short voiced and voiceless consonant but also to a

short vowel before the same consonants, it also locks as if
it holds good only as far as the following short plosive
consonants are concerned, not the long voiceless and voiced

plosives. When the vowels are followed by a long voiceless
or voiced plosive, the differences in duartion of these

preceding vowels seem to be small, but more similar to the
vowel duration after initial voiced and voiceless plosive
consonant than the vowel duration before start voiced and

voiceless plosive consonant.

As seen in Table 14 on the following page, the
difference in the duration of vowels before short voiced

and voiceless plosives is 1.9 cs and before a long voiced
and voiceless plosive it is 0.6 cs. However, there is no

difference in the ratio of the vowels before short voiced

and voiceless and before long voiced and voiceless plosives.
When the duration of the vowels after initial voiced and

voiceless plosives is compared with the duration of the
vowels before medial voiced and voiceless plosives, the
vowels before long voiced and voiceless show more

resemblence to vowels after initial voiced and voiceless

than to those before short voiced and voiceless plosives.
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TA3L5 14. Differences in. duration of vowels (in es) before voiced and voiceless

long plosives in disyllabic word3 of the form (C)VCGV. Pigures represent average

of two, three readings.

Voiceless Word, and
plosive Glossary

Duration
of first

Voiced
plosive

Word and
Glossary

Duration
of first

Difference
in vowel

vowel vowel duration

appa 1'father' 9.5 bb abba 'younger 10.0 -0.5
male' -

appu ''debt' 10.0 abbu 'to get' 8.0 2.0
guppa

' handful' 6. 0 gub'ca 'inner 7.5 -1.5
ear'

kappu 'to cover' 3.0 gabbu 'odour' 10.5 -2.5

atta ''aunt' 9.0 dd adda 'measure' 9.0 0.0
ettu ' to lift' 8.0 eddu 'bullock' 10.0 -2.0
gutta 'lease' 6.0 gudda 'bottom' 7.0 -1.0
not tu ' to 8.0 moddu 'dull' 3.0 0.0

PP

tt

kk

strike,'

atta '"binding' 9.5 <34
attu 'pancake' 7.0
gutta 'hill' 3.0
nafti 'earth' 7.0

patta 'hark' 9.0

akka 'elder 10.3 gg
sister'

gukka 'a 7.0
"breath1

mukku 'nose' 6.0

mokka 'plant' 3.0

adda 'measure'
Qdd'u 'obstacle'
gudXQ 'cloth'
aad'd"i ' dust,

dull
colour'

pad4Q 'she-
buffalo'

aggi 'fire'

gugga -

muggu oor'fl<
decoration'

aogga 'bud'

9.5
3.0
3.0
7.0

10.0

10.6

7.5

6.0

9.0

0.0
-1.0
0.0
0.0

-1.0

-0.3

-0. 5

0.0

-1.0

Average: 3.0 8.6 0.6



Though the ratio of the vowels before short voiced

and voiceless plosives is large when compared to the
vowels "before long voiced and voiceless plosives or the
vowels after initial short voiced and voiceless plosives,

yet it is small when compared to the ratio of the vowels
obtained for other languages such as English, French,

Russian, Korean, Spanish and Norwegian (see Chen, 1970:
138). The maximum difference found in vowels (before
short voiced and voiceless plosives) in Telugu, is nearer

to the value obtained for Spanish, in which the
difference is 1.82 cs (Chen, 1970). This shows the
results obtained for Telugu correspond to those for

Spanish, which showed small amount of difference in the
vowels before voiced and voiceless consonants when

compared to the other languages, English, French,

Norwegian, Russian and Korean, where the difference is

approximately 7.9 cs to 10 cs in English, 5.3 cs in

French, 3.3 cs in Norwegian, 2.9 cs in Russian and 2.8
cs in Korean. (Figures quoted from Chen, 1970:138-139).

Thus on an average, the vowels of Telugu also show
some difference in the duration before voiced and

voiceless plosives and agree with the universal tendency
suggested by various researchers on the field, for

example Chen (1970), Delattre (1962) and so on who have
discussed this problem cross-linguistically.

However, the maximum difference found in vowels
before voiced and voiceless plosives is 1.9 cs and the
difference between voiced and voiceless is approximately
3.0 cs. There seems to be no evidence of full

compensation in the vowels as suggested by Belasco (1953)
or Meyer (1903) that "the energy expanded on the vowel
would vary inversely as the enrgy consumed by the

subsequent consonant." A similar view is also proposed by
Lisker (1957) that "the variation of vowel length is in
inverse proportion to the closure time of the following



consonant." If this is true then the vowels "before long
and short consonant closure, irrespective of voicing of
the consonant should also "be in inverse proportion to the
closure time of that consonant.

Fintoft (1961:26), Zimmerman and Sapon (1958:153)
and Lindhlom (1967:22) also suggest similar view3 to
those stated by Lisker and Belasco.

Thus, on the whole, the duration of the vowel before
voiced, voiceless consonant varies (as in most languages,
but the degree of variation is much less when compared to
the other languages) but not to the same extent as the
voiced and voiceless consonants which show an essential

difference between them.

6.2.2.1.2. Place/manner of articulation of consonant

Delattre (1962:1141-1143) in his survey of the
factors which have beenffound to influence vowel duration,
mentions six factors that he supposes to be physiologically
conditioned and thus of cross-linguistic validity. One of
these six factors is the consonant frontness and backness

which is correlated with the durational difference in

vowels. Accordingly, vowels, in general, are relatively
shorter before front consonants, than before back

consonants. However, this has been found to vary with the
nature of the vowel itself or by the nature of the
consonant.

House and Fairbanks (1953:105-213) first established
that there is an influence of place of articulation of a

consonant on the duration of vowels. They state, similar
7

to Mayer's (1901) findings, that English vowels are

generally longer before dentals than before labials or

velars. However, Maack (1953:104-128) finds in German that
the front vowels are longer before labials and velars than



"before dentals; "back vowels are longest before labials
and shortest before velars. He further formulates a rule

that the farther the point of articulation of a sonant is
from that of the following consonant, the longer the
sonant. On the other hand, Zimmerman and Sapon's (1958:
152-155) findings for Spanish show "an increase in vowel

duration, when the point of articulation of the post-
vocalic consonant shifts farther back in the mouth" (see
Lehiste, 1970:20).

However, Fischer-J/rgensen (1964) investigates this
problem most carefully (but with nonsense words constructed

according to the rules for phoneme combinations in Danish),
and comes to the conclusion that "the duration of the

vowel depends on the extent of the movement of the speech

organs required in order to come from the vowel position
to the position of the following consonant." Lehiste

(1970:20), based on the results of Fischer-J>$rgensen,
states "the greater the extent of the movement, the longer
the vowel. Thus all vowels were shorter before /b/ than
before /d/ and /g/: since two different articulators are

involved in the sequence vowel + labial, there is no time

delay in moving the articulator (i.e. the tongue) from
vov/el target to consonant target. On the other hand, /u/
was particularly long before /d/. Before /g/, /u/ had an

intermediate value; the movement involved is relatively

small, but the back of the tongue is not as mobile as the

tip of the tongue and the closing process takes more

time."

However, though Fischer-J/rgensen's results agree

with Peterson and Lehiste's (i960) observations for

English, the order of the duration of vowels (according
to their increase or decrease in duration) before each
consonant differed depending on whether the vowels are

inherently short or long; and also depending on whether

they occurred before nasals or obstruents.



Therefore, in view of these variations, it seemed

interesting to check these tendencies in actual
utterances of Telugu and see if the vowel duration varies
when the point of articulation shifts farther hack in the
mouth or if it depends on the extent of the movement of
the tongue from vowel position to the position of the

following consonant. In order to study this problem,
vowels occurring before various consonants according to
their place have been chosen and the measurements of the
duration of vowels have been given in the following
tables 15,16 and 17.

It is apparent from tables 15 and 16 that there is
variation in the duration of long vowels preceding plosive
consonants depending on whether these plosives are voiced
or voiceless and also depending on whether the vowels are

front or back or close or open.

For example, for the voiceless plosives, the order of
the duration of the front long vowels (according to their
decrease in duration) is p*t>"t;>k (where the consonant
letter means vowel before the consonant and > indicates

longer than) and for voiced plosives: g»b>d>c[; whereas for
back long vowels the order for voiceless plosives is

p>k>t>"(; and for voiced plosives, it is b and d>g>c]_.
Similarly, for voiceless plosives the order of the
duration of the close long vowels is p>t>t>k, and for
voiced plosives, b^g>d><^. Again, for voiceless plosives
the order of the duration of open vowels is k>pN"j;>t and
for voiced plosives, b^d>g>.cj_.

For voiceless plosives the order of the duration of
the front and close vowels seems to have the same order:

p>.t>"t;>k. It is interesting to note that this is exactly
in opposite tendency to what has been mentioned in the
literature on this problem, for example, by Lehiste

(1970:20) with an example of Spanish, that "there is an



TABLE15.Averagedurationoflongvowels(incs)beforeshortplosiveconsonants In,"disyllabicsoftheformWCV.(Averagesofthreereadings)• PlosiveVoweldurationbeforeMeanVoweldurationbeforeMean consonantvoicelessplosivedurationvoicedplosiveduration ofvowelsofvowel8 beforebefore eacheach
iieeuuooaoplosiveiieeuuooaaplosive

Bilabial

34.
.0

32.
,0

34.
,0

29.
,0

30.0

31.
,8

36.
,0

34.
,0

32.
,0

31.
,0

33.
,0

33.
,2

Dental

31.
,0

30.
,0

29.
,0

31.
,0

27.0

29.
,6

29.
,0

32.
.0

33.
.0

33.
,0

31.
,0

31.

6

Retroflex
28.

,0

31.
,0

29.
,0

28.
,0

30.0

29.
.2

29.
,0

30.
,0

30.
,0

33.
,0

29.
,0

30.

8

Velar

29.
,0

29.
,0

27.
,0

32.
,0

32.0

29.
,8

36.
,0

35.
,0

31.
,0

30.
,0

32.
.0

32.

8

Average:
30.

,5

30.
,5

29.
.5

30.
.0

29.8

30.
,1

32.
.5

32.
,8

31.
.5

31,
.8

31.
,3

32.
,1

en
en
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TABLE 16. Average durations of long vowels (grouped into

front, back and close, open) before plosive consonants

according; to their place.

Plosive Close Open Front Back
consonant vowels vowels vowels vowels

P 34.0 30.3 33.0 31.0

t 30.0 29.3 30.5 29.0

t 28.5 29.7 30.0 28.0

k 23.0 31.0 29.0 30.3

"D 34.0 32.7 35.0 32.0

d 31.0 32.5 30.5 32.0

<1 29.5 30.7 29.5 30.7

8 33.5 32.3 35.5 31.0
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TA3L3 17a. Average durations (in cs) of vowels "before a

long plosive consonant in disyllables of the form (C)VCCV.
Averages of two readings.

Word and Vov/el duration Word and Vowel duration
Glossary before voice- glossary before voiced

less plosive plosive
Duration of Duration of
first vowel. first vowel

appa 'father' 9.5 abbe 'address¬
ing a
young
man'

10.0

a tta 'aunt' 9.0 adda 'measure' 9.0

atta 'wrapper' 9.5 adeja 'measure' 9.5

akka 'elder
sister'

10.3 aggi 'fire' 10.6

appu 'loan' 10.0 abbu 'to get' 8.0

ettu 'to lift' 8.0 eddu 'bullock' 10.0

attu 'pancake' 7.0 ' to

protect'
8.0

guppa 'handful' 6.0 gubba
' door
knob'

7.5

gutta 'lease' 6.0 gudda 'anus' 7.0

gufta 'hill' 8.0 gud^a 'cloth' 8.0

gukka 'gulp' 7.0 gugga - 7.5

TABLE 17b. Average durations of short vowels before long

plosive consonants in disyllabics of the form (C)VCCV.

Plosive
consonant

Vov/el duration before
voiceless consonant

Vowel duration before
voiced consonant

Bilabial 8.5 8.5

Dental 7.7 8.7

Retroflex 8.2 00 • CJ1

Velar 8.7 9.1



increase in vowel duration when the point of articulation
of the postvocalic consonant shifts farther "back in the
mouth." This also makes it clear that as far as these

front and close long vowels are concerned, there is

certainly an influence of place of articulation of the
consonants on the duration of vowels, "but the vowel
duration decreases progressively as the point of
articulation shifts father "back in the mouth.

For voiced plosives, the order of the duration of
"back and open vowels also seems to he nearly the same.

The orders are h and d>g>c( and bs»d>.g>c(, respectively.
This shows that front and close vowels behave similarly
and back and open vowels behave similarly.

If we observe Tables 15 and 16 further, we find that
even for voiced plosives, the order of the duration of
the front vov/els and close vowels is nearly the same as

for voiceless plosives, except for a slight difference in
bilabial ana velar. In one case they are the longest
before velar and in the other before bilabial.

On the whole, for plosives, in general, the duration
of vowels is longer before either velars or bilabials,
other things being equal. This supports, slightly,
Maack's (1953) findings in German where he pointed out
that there are variations in vowel duration depending on

front and back articulation of the vowel, in that the back
vowels are longest before labials and shortest before

velars, whereas the front vowels are longer before labials
and velars than before dentals.

However, the results here for Telugu, show that long
vowels on an average are longest before bilabials than
before any other consonants articulated elsewhere, which
is opposite to what has been stated by Lehiste and/or
Fischer-J/rgensen based on articulatory distance and



complexity.

In addition to this, all long vowels before voice¬
less plosives have the following order: p>k>t>"(;; and
before voiced plosives: b> g> d> d. Thus, the vowels are

longest before bilabial and shortest before retroflex

plosive consonants.

Furthermore, the order of the duration of the vowel

/a:/ before various fricatives is as follov/s:

J" (28.5) > s (28.3) ^ £ (f) (27.7).

This resembles the order for voiced plosives in that
the vowels are always shortest before a retroflex
consonant.

It is clear from the .above analysis that vowel
duration varies not only depending on the environment of
the place of articulation of the consonant, but also on

the articulatory type of the vowel itself.

The short vowels, as can be seen in Table 17, before
various places of articulation of long consonants show
different results from what has been observed for long
vowels before short consonants. Short vowels, before

long voiceless plosives are in the following order:
kk > pp > tt;
and for voiced plosives they are:

gg > bb and" dc[>• dd.

Thus, the short vowels before long plosives have

longer duration before velars than before the other places,
whereas the long vowels have longer duration before
bilabials than before other consonants in the series.
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6.2.2.1.3. Following short and long consonant on the

duration of a preceding vowel

It has been stated in the literature by several
researchers (for example, Fintoft, 1961; Velayudhan,
1971) on different languages, that if the vowel is
followed by a 'short' and 'long' consonant, the same

vowel is long before a 'short' consonant and short before
a 'long' consonant.

This may well be the case with Telugu also, but there
are also other factors such as word length and the nature
of the syllable (whether it is open or close) which
influence the duration of the preceding vowel, mentioned
above. Therefore, the difference found in the duration
of that vowel may not be just attributable to the length
of the consonant alone but to the fact that this length
involves an additional segment in that word, and hence
there is a durational difference in the vowel (see
Tables la and b) parallel to the case of number of

syllables: an increase in the number of syllables in a

word showed a similar effect on the duration of the vowel

(see 6.2.2.3).

As can be seen from the two tables 18a and b, there
is certainly, on an average, a considerable difference in
the duration of the first vowel depending on whether it is
followed by a short or a long consonant, irrespective of
the number of syllables in a word. However, this
difference may not be just due to the length of the

following consonant alone, but also the fact that the

length of the consonant involves an additional segment:
hence there is a difference in the duration of the vowel.^

1. It may also be a case of syllable boundary, where in
in the first case the vowel is in open syllable (CV/CV)
and in the second case it is in closed (CVC/CV)
syllable and hence it is longer in the first than in
the second type.



TABLE18a.Durationincsofthefirstvowelindisyllabicwordsfollowedbyshort andlongconsonant.(Averagesoftworeadings) Word

and

Durationofthe
Wordand

Durationofthe
Difference

Glossary

firstvowel

Glossary

•firstvowel

beforeashort

beforealong

consonant

consonant

atu

'thatside'

10.0

Qttu

pancake'

10.0

0

atQ

'itissaidto'
10.0

°ttQ

wrapper'

10.0

0

oka

' one'

15.0

okka

betelnut'

12.0

-3

adi

'that'

13.0

adde

rent'

10.0

-3

a4a

-

12.0

a44a

ameasure'

10.0

-2

agu

'tobecome'

13.0

aggi

fire'

9.0

-4

ani

'havingsaid'

14.0

anni

thatmany'

8.0

-6

ara

'half'

13.0

arra

room'

10.0

-3

pati

' husband'

10.0

patti

'cotton'

8.0

-2

paka

'laugh'

11.0

pakka

'matress'

11.0

0

poda

'bush'

12.0

poddu

'time'

10.0

-2

ma4i

'ricefield'

9.0

macj4i

'dust*

7.0

-2

boma

'eyebrow'

11.0

bomma

' toy'

9.0

-2

tama

'onesown'

9.0

tairima

-

8.0

-1

kama

'comma'

9.0

kamma

'earring'

9.0

0

kanu

'togivebirth
'13.0

kannu

' eye'

10.0

-3

kona

'topedge'

12.0

konna

'bought'

10.0

-2

koni

'havingbought
'12.0

konni
' few'

9.0

-3

palu

'many'

11.0

pallu

'tooth'

9.0

-2

kala

'dream'

14.0

kalla

'fence'

12.0

-2

mola

'akindof

11.0

molla

1 agirl's

8.0

-3

chisel'

name'

mari

'again'

12.0

marri

'banyan'

9.0

-3

kora

' use'

13.0

korra

'amaize'

10.0

-3

Mean
* •

11.7

9.5

-2.7



TABLE18b.Durationofthefirstvowelintrisyllabicwords,followedbyshort andlongconsonant.(Averagesoftworeadings) Wordand

Durationofthe
Wordand

Durationofthe
Difference

Glossary

firstvowel

Glossary

firstvowel

beforeashort

beforealong

consonant

consonant

apaka'serving

10.0

appuku'fordebt'
8.0

-2

spoon'

kappamu'tax'

kapamu'phlegm'

8.0

8.0

0

atanu'he'

8.0

attanu'ofaunt'
8.0

0

atuku'patch'

9.0

attaku'toaunt'
8.0

-1

a"f;uku'flattened

10.0

att^u'for

10.0

0

rice'

pancake'

ahala'woman'

10.0

abbanu'ofboy'

9.0

-1

ac|ugu'toask'

8.5

a^amu'obstruction
'8.0

-0.5

Mean:

9.1

8.4

-0.7

-<2
w
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The evidence for this can "be seen, clearly, from the

following examples: /pa'{;am/-/pattQ/> and /tapam/-/tappa/
where there is no difference in the duration of the first

vowel, whether it is followed by a short or by a long

consonant, since the number of segments in the sequence

are the same in both cases. The duration of the first

vowel in all those examples is on average 10 cs.

Therefore, it is reasonable to say that it is the extra

segment which is causing the durational difference,
rather than the mere length of the following consonant.

Furthermore, the differences found in the vowel
before a 'short' and 'long' consonant are very small when

compared to other languages. For example, in Norwegian,
the ratio between the average durations of vowels before
'short' and 'long' consonants is around 1.9 cs (Fintoft,
1961). The same is the case with Malayalam, where

Velayudhan (1971) points out that "the duration of the
vowel is reduced by 50 % or more by a following long
stop". Similar observations have been made in Tamil by
Balasnivramanian (1972) and in Sindhi by Nihalani (1972).

6.2.2.1.4. Preceding short and long vowel on the duration

of a following consonant

Thananjayarajasingham (1976:158) states that in
Ceylon Tamil "the duration of the closure is very long
if the stop is preceded by a short vowel and considerably
less if the stop"'" is preceded by a long vowel." However,
this does not seem to be the case with Telugu as can be
seen in Table 19.

1. The consonants he examined are the voiceless plosive
consonants.



TABLE19.Durationincsoftheintervocalicshortconsonantwhenprecededbya shortandaIonsvowel Wordand

Durationofthe
Wordand

Durationofthe
Difference

Glossary

consonant

Glossary

consonant

pre'cededbya

precededbya

shortvowel

longvowel

Q"j;a'itissaid'
10.0

a:\a'play'

10.0

0

pu^a'page'

10.0

pu^a'ahive'

9.0

1.0

ika'hereafter'

11.0

i:.ka'feather'

12.0

-1.0

adi'that'

7.0

a:di'beginning'
7.0

0

kac^a'at,near'

5.0

kav.cja''stem'

5.0

0

mecja'neck'

6.0

meucja'building'
6.0

0

agu'tobecome'

8.0

a:gu'tostop'

8.0

0

kama'comma'

10.5

ka:.ma'lust'

10.0

0.5

kona'top,edge'

6.0

komna'valley'

5.5

0.5

palu'many'

8.0

pa:lu'milk'

7.0

1.0

mala

7.0

ma:la'garland'

7.0

0

nela'amonth'

8.0

ne:la'field'

8.0

0

dora'lord'

4.0

domra'half-ripe'
4.0

0

Mean:

7.7

7.6

cn
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The measurements from Tahle 19 show there is no

significant difference in the consonant whether it is

preceded "by a short or a long vowel. Most of the pairs
examined show no difference in the consonant when preceded

by a short and a long vowel and if they do show some

difference, it is just a centisecond or less than that.
On an average though there is a slight tendency for a

consonant to be longer, but it is in no way comparable to

Ceylon Tamil (also Tamil spoken in India (cf.
BalasubramaEiian, 1972) ) where they show a clear and a

larger difference in a following consonant v/hen preceded
by a short and a long vowel.

6.2.2.2. Position in utterance

The most striking effect seen in the Telugu data from
the measurement of duration is the longer duration of the
vowel in the final syllable of utterances. This has also
been noticed by several phoneticians in many languages,
for instance, Russian (Zlatoustova, 1954), English,

Spanish, German, French (Delattre, 1966), Swedish

(Lindblom, 1968; Lindblom and Rapp, 197-3) and Dutch

(N.ootebom, 1972a,b). The importance of this study has also
been discussed in detail by Oiler (1973:1235-1247) in his
article on "The effect of position in utterance on speech
duration in English"."*"

Such a study made on the duration of segments/
syllables occurring in different positions revealed
significant variation depending on whether they occurred in
final or non-final position. The final segments/syllables
showed longer duration than the initial/medial ones. This

1. However, the utterances that he used for the study of
segment duration in final position were nonsense words.

2. Except in Tamil where it has been stated by
Balasubramaniam (1972) that "the word final vowels are
slightly shorter in duration than the same vowels in
word initial or medial position".
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also seems to Toe the case with Telugu data, where all the

possible final segments show longer duration"'" in comparison
with their initial/medial ones.

However, though it has been stated by several people
that final segments/syllables occurring in an utterance
are longer than initial or medial ones, no one has yet

specified what happens if there is an occurrence of both

(phonologically) short and long segments in that position.
Do both short and long segments behave the sane way or

differently? Is the durational increase in a short

segment in proportion to the durational increase in a long

segment, or is it only the short segments that are longer
in final position and not the long ones (since they are

already long and hence may not be possible to lengthen
them to the same degree as in the short ones)?

It is the case in Telugu both short and long vowels

(phonologically) can occur in final position in an

utterance. However, in the literature on Telugu, there
seems to be different opinions on the duration of these
final short/long vowels and their phonemic status. For

example, Lisker (l963:xvi) points out that "In the case of
word-final vowels, the feature of length does not serve as

a distinctive characteristic of words. In monosyllabic
words the word-final vowel is long. In the case of other
words the final vowels are highly variable in length,

generally short when the word is not final in phrase,

1. Final vowels show increase in duration as well as

decrease in energy. This gradual decay in energy is
found not only for final vowels, but also for final
/n/.



longer when it is in phrase-final position."'*' But Kostic
et al., (1977:11,16,40,49) state that "the duration of the

long vowel in final position (i.e. at the end of the word)
can he reduced to the length of a short vowel and still he

accepted as the long one", and that "although the length
of the long vowel may he reduced in non-initial syllables
in a word, the short vowel is never lengthened whatever its

position in a word may he. Its length is more stable than
the length of a long vowel."

Of these two statements on the duration of vowels,
Lisker's is more of a phonetic observation than a

phonological one; whereas Kostic et al., seem to confuse

phonetic and phonemic facts. If Kostic et al., are

concerned with phonetic duration, their statements that a

short vowel in final position is never prolonged and that
a long vowel can he reduced in length to the maximum
duration of a short vowel, are inaccurate. The opposite,
in fact, appears to he the case: similarity in the phonetic
duration in final position of phonologically long and short
vowels is the result of the lengthening of short ones.

Lisker's statement needs an explanation as to why in
that position the feature of length does not serve as a

distinctive characteristic of words. This is because of

the fact that phonologically the long vowels in final
position can occur only in non-native words, and also
phonetically the duration of phonologically long vowels in
some structures of disyllabics is the same as the short

2
vowels in final position. This can he seen in Table 20.

1. The same has been repeated by Venkateswara Sastri
(1972:70).

2. For example, the final short vowel in VCV is shorter
than the first long vowel, in CVCV, it is either equal
to or shorter than the first long vowel, and in CVCVCV,
it is even longer than the first long vowel. Thus,
though the duration of a final short vowel in relation
to a long vowel duration varies, it still keeps nearly
the same value.
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TABL3 20. A comparison of word-final short vowel duration

with a word-medial short and long vowel duration

Word and Duration of Duration of Differ¬
Glossary a medial a final ence

vowel vowel

(biqqa •child' 9.0 30.0 21.0
(bedau 'bed' 10.0 30.0 20.0

short (buqaa 'balloon' 8.0 29.0 21.0
vowel (bocjc^u 'navel' 11.0 30.0 19.0

(padda 'young she- 10.0 31.0 21.0
buffalo '

Average 9.6 30.0 20.4

l(pi:.da 'nuisance' 24.0 30.0 6.0

yper^a 'cowdung' 28.0 28.0 0

.purcja - 27.0 29.0 2.0
long (.po:>du 'he won't 28.0 29.0 1.0
vowel ( go'

1(pa:.c[u 'to sing' 28.0 28.0 0
i(ba: dn 'suffering' 29.0 30.0 1.0
(^ba :.na 'earthen 32.0 29.0 3.0

pot' ___

Average 28.0 29.0 1.0

That is to say, if we take vowels in general, i.e.
when they occur in words in isolation in final position in
random order, the distinction between phonologically long
and short vowels is (in final open position) not maintained
"by a difference of duration, hut rather by other features,
such as intensity.^ Notwithstanding this general tendency,
there is some slight difference in the duration of long
and short vowels in final position in words forming
minimal pairs, though even here the difference is much less
than in other positions. In most positions, long vowels in
disyllabic words will tend to have approximately twice the
duration of short vowels; in final open position the ratio
is in the region of 1.2:1.

1. A detailed discussion of distinctive length of vowels
in final position can be seen in Section 6.2.1.



When the duration of the short vowels is observed in

different positions "by separating them from long vowels,
since the main problem concerned here is the position in a

word, we see from Table 20 that there is clearly a large
variation in vowel duration depending on whether they
occurred in initial, medial or final position in a word.

If we look at the pairs in Table 21a, there is no

fixed pattern associated with vowels in initial and medial
positions. In most cases there is no such variation in
their duration. However, when the initial and medial
vowels are averaged, the initial short vowels show

slightly shorter duration than the medial ones; whereas
in the case of long vowels the initial vowels on an

average are slightly longer than the medial long vowels."'"

It is apparent from Table 21b that the open final

vowels, short or long, are longer in duration when compared
to the corresponding vowels in other positions. However,
there is a large variation in the amount of increase in
the duration of vowels depending on whether they are short
or long vowels. The short vowels are approximately three
times as long in open final position when compared to the
corresponding short vowels in other positions, whereas the

long vowels are around 11/3 times as long as the

corresponding long vowels in other positions. It also
shows that the difference between short and long vowels
is smaller in final position than in non-final position.

Thus, though there is an increase in the duration of
a final vowel, the amount of its increase varies accordingly
to the nature of the vowel, short or long. If it is short

1. It is difficult to determine the exact duration of
initial segment since they are spoken at the beginning
of an utterance and the voiced segments may be slightly
devoiced at the beginning of an utterance, in which case
it does not- show on records and hence the measurement
may not be accurate.



TABLE21a.Duration(incs)ofinitialandmedialvowelsindisyllabics (Averagesoftworeadings). Wordand

Initial

Wordand

Medial

Difference

G-lossary

vowel duration
Glossary

vowel duration

ati'extremity'
11.0

pati'husband'

12.0

-1.0

adi'that'

15.0

pcidi'ten'

15.0

0

ani'havingsaid' ora'half'

14.0

pani'work'

15.5

0.5

14.0

maro'screw'

15.0

1.0

uli'chisel'

12.0

puli'tiger' pa^t0'bark'

12.0

0

a{{a'wrapper'

8.5

9.0

-0.5

Qttu'pancake' a^a'ameasure'
9.5

pa"(;tu'tocatch'
9.0

0.5

9.0

pa^a'youngshe- buffalo'

10.0

-1.0

akka'eldersister'
9.0

pakka'mattress'
9.0

0

appu'loan'

8.0

pappu'lentils'
8.0

0

ar\"tQ'itissaid'
9.0

kar^a'intheeye*
10.0

-1.0

Average:

10.6

10.8

0.2

u:{a'sourceofa27.0 spring'
o:-|;q'play'28.0 a:ku'leaf'27.0 a:.c|u'toplay'50.0

j,Average:28.0
puhta

'atime'

26.5

0.5

pa:.{a

'song'

28.0

0

pa:ku

'tocrawl'

27.0

0

pa:c\u

'tosing'

28.0

2.0

27.5

0.6

00
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TABLB 21"b. Mean duration in cs of initial, medial and

final vowels in citation forms

Positions

Vowels Initial Medial Pinal

short

long

10.6

27.0

10.8

26.7

29.7

36.0

Difference: 16.4 15.9 6.3

then there is a large amount of increase, approximately
19 cs; and if the vowel is long then the increase is

relatively smaller around 9 cs, when compared to the
short vowel.

It was also established that final consonants are

also longer than initial or medial ones, as with vowels.
In 'Telugu the only possible consonant which occurs in word
final position is the bilabial nasal /m/. A measurement
of duration of this consonant has been made to see if it

varies in duration according to its position, or is there

any increase in the final consonant duration similar to
vowels in final position?

TABLE 22. Mean duration of /m/ in word-initial, medial and

final position

Utterance positions

Consonant Initial Medial Pinal

/V 7.7 10.2 18.0

It is clear from Table 22 that there is an increase in

duration of final /m/ when compared to the same consonant



in other positions. The difference between initial and
medial /m/ is smaller than the difference "between

initial/medial and final /m/. It also shows the increase
in duration of /m/ is progressively longer. That is, the
medial /m/ is longer than the initial /m/, and final /m/
is longer than the medial /m/.

If we consider nasals (see Table S3), the initial
nasals are consistently shorter than the medial ones.

This is, in fact, similar to the duration of short vowels,
but different from fricatives or plosives (voiced).

TABLE 25. Mean duration in cs of voiced consonants in

word-initial and medial nositions

Consonant Initial Medial Difference
type position position

/V 11.0 9.6 1.4

/a/ 11. 2 8.4 2.8

/V 9.7 6.5 3. 2

/g/ 11.2 8.3 2.9

/V 7.7 10. 2 2.5

/n/ 7.6 7.9 0.3

/I/ 6.7 7.1 0.5

/r/ 5.0 4.0 -1.0

/w/ 6.8 7.0 0. 2

/y/ 8.0 8.5 0.5

Thus, as shown in Table 23, nasals, laterals, and
semivowels have shorter duration in initial position than
in medial position, whereas plosives (voiced), fricatives
(see elsewhere) and a trill (or flap) show longer duration
in initial position than in medial position.

Therefore, the general statements of Lehiste (1966)



or Oiler (1973) hold good in the case of (voiced)
plosives or fricatives,1 "but not in the case of nasals or

semivowels.

Thus, on the whole, "based on the results of the
above analysis, we may conclude that the final segments
are consistently longer than the non-final ones, whereas
in the case of initial and medial consonants it depends
on whether they are obstruents or non-obstruents. If

obstruents, the initial consonants are longer than the
medial ones, and if nasals or laterals, or semivowels,
the initial consonant is slightly shorter than the

corresponding medial consonant. Thus the position in an

utterance does have considerable effect of the duration of

segments which again varies according to the type of
consonant group.

Various explanations have been given for the
durational increase in initial and final segments in an .

utterance. Oiler (1973:1245) suggests that "it results in
an acoustic cue which assists the listener in perception".
He further suggests that "some aspects of the articulatory
control process cause durational increments in certain

positions". Haden (1962) suggests that the lengthening of
a final syllable is a "juncture cue". Wang (1968) points
out that "vowels tend to prolong when followed by silence".

6.2.2.5. Number of syllables and segments

Lehiste (1970:41) points out that in some languages,
for example in Hungarian, if the word contains a greater
number of segmental sounds, the duration of the segmental
sounds decreases as the number in the word increases.

1. As a coincidence the consonants they measured were
only plosives and fricatives.



TABLE24a.Durationincsofvowelinthefirstsyllableinwordswithanincreasing numberofsyllables.(Averagesoftworeadings). *

Monosyllables
DisyllablesTrisyllables
Tetrasyllables
Pentasyllables

;i

15.0

12.0

11.0

short1

17.0

15.0

12.0

10.0

9.0

vowels1
I3

16.0

13.0

10.0

9.0

7.0

17.0

14.0

12.0

9.0

-

Mean:

16.3

13.5

11.3

_9.3

s^O

[5

40.0

26.0

22.0

20.0

17.0

[6

41.0

26.0

20.0

16.0

—

long1
[7

40.0

29.0

23.0

19.0

19.0

vowels(
'8

40.0

30.0

21.0

20.0

16.0

9

38.0

26.0

21.0

16.0

—

[lO

33.0

25.0

22.0

2CL0

19.0

Mean:

38.7

27.0

21.5

18.5

17.6

*Thenumbersinthiscolumnrefertothegroupsofwordsexaminedassetoutinthe followinglist:- (1)pu-puli-pulini- (2)pa-pani-paniki-panikani-panikiras.ni (5)pa-paga-pagelu-pagalipot:-[a (4)ma-mara-maraka-marakalu-inarakalanu (5)pi:-pi:ta-pi:.taku-pi:,"j;alaku-pii^alamiida (6)ce:-certa-cejtana-certakaani- 7)ko:-ko:ri-ko:>rika-kotrikalu-kot-rikalami 8)ba:-ba:vi-batviki-baiviniiru-ba:vamaradi
(9)ka:-katki-karkiki-kaikipilla-̂ (lo)ra:-ra:nu-rarnanu-ra:nanaku-rainana^amuc°
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In order to find if this is also the case in Telugu,
words/phrases (see Tables 24 and 25) of Telugu from one to
five syllables are chosen and the duration of the first

vowel in the first syllable and also the consonants (short
consonant in second syllable and the long consonant
between first and the second syllables) has been measured.

Accordingly, the following tables show the duration of the
above mentioned segments in words with an increasing number
of syllables.

TABLS 24b. Summary of Table 24a showing the average

durations of short and long vowels according to their

decrease in number of syllables increased.

Mono- Di- Tri- Tetra- Penta¬
syllables syllables syllables syllables syllables

short 16.3 13.5 11.3 9.3 8.0
vowel

long 38.7 27.0 21.5 18.5 17.6
vowel

As can be seen from the above tables, the duration of
the first vowel decreased as the number of syllables
increased in the word. Similar variations are found even

in the consonant duration in words of different lengths.

Tables 24 and 25 show clearly that the duration of the
segments decreases as their number in the words/phrases
increases. Also the variations in duration are similar for

both the vowels and consonants. However, the extent of
these variations depends on the nature of the segment,
short or long, and also the length or size of the word. As
can be expected, long segments show larger differences
between the increased number of syllables when compared to
the short segments.



TABLE25a.Duration(incs)ofashortconsonantinitiatingthesecondsyllable Inwordswithanincreasingnumberofsyllables.(Averagesoftworeadings) *Disyllables
Trisyllables
Tetrasyllables

ft)

8.0

7.0

6.0

2

7.0

5.5

5.0

(3)

10.5

9.0

-

(4)

10.5

8.0

7.0

(5)

12.0

9.0

8.0

(6)

10.0

8.0

7.5

Aver.9.77.86.5 *Thenumbersinthiscolumnrefertothegroupsofwordsexaminedassetout inthefollowinglist:-
(1)pcmi'work' -paniki'forwork' -panikani'inthenameofwork' (2)puli'tiger' -pulini'Iamatiger' -pulinani'asifIamatiger' (3^ku^i'happy' -ku^anu'pillow' (4)certa'byhand' -ceitana'agirl'sname' -ceitakaani'incompetent' (5)pi:ta'woodenseat' -pi:."|_Qku'on/forthewoodenseat' -pi:tcilaku'for/onthe

woodenseat'

(6)ka:ki'crow' -karkiki'tothecrow' -ka:kipilla'youngoneofcrow'
03
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TABL5 25"b. Duration of long consonants between first and

second syllables in words with an increasing number of

syllables. (Averages of two readings)

Disyllables Trisyllables Tetrasyllables

(1;) 25.5 16.5 15.0

(2:) 30.0 17.0 14.0

(3; 24.0 16.0 -

23.0 16.0 16.0
(5 23.0 15.0 12.0
(6 23.0 16.5 16.0

(7J 24.0 15.0 14.0
(Q; 24.5 17.5 17.0
(9; 23.0 15.5 14.0
(10 > 24.0 15.5 14.0
(11 1 23.5 15.0 13.0
(12;I 24.0 18.0 -

(13;) 22.0 12.5 11.0
Mean: 24.1 15.8 14.2

The numbers in this column refer to the group of words
examined as set out in the following list:-

1) pappu - pappulu - pappulanu
2) ceppu - ceppu"j;a - ceppacj_amu

(3) cetta - cettanu -

(4) bettam - bettamu - bettamulu
(5) paftu - pattulo: - pattudala
(6; ba^ta - battQlu ~ ba"t;talaicu
(7) akka - akka X a - akka X aku
(8) kukka - kukkalu - kukkalanu
(9) pakka - pakkana - pakkanunna

(10) mukka - mukkalu - mukkalaku
(11) amma - ammalu -ammarjilu
(12) nallu - nallani
(13; gucj^a - goc^ali - gocjcjalito



Even when the same segments in a word are placed in
different positions in a large group of segments, the

vowels/consonants show similar variations in their

duration. Take for example, the vowel /pa/ in

(1) /pa:.pa/ '"baby-girl' - /pedda parpa/ 'big-girl'
(2) /ka:ipu/ 'farmer, - /pedda ka:pu/ 'big farmer'

name of a

caste'

(3) /karya/ 'unripe fruit' - /tala ka: ya/ 'head'.

In these examples, the vov/el /aa/ shows approximately
27 cs in disyllabics of the first pairs and 20 cs in

tetrasyllabics of the second pairs. Similarly, the
consonant /cjc]/ in /gucjcja/ 'cloth' is 21 cs and in
/ce:tiguc^cja/ 'kerchief' it is 16 cs; and /kk/ in /pakka/
'side' is 27 cs and in /a"(;upakka/ 'that side' it is 20 cs.

This, then, provides further evidence that the
duration of vowels/consonants is conditioned by the number
of segments/syllables in a word. This also shows that for

any detailed analysis of duration of segments in Telugu,
the number of syllables is crucial. Though the above data
are restricted partly to the vowel in the first syllable,
it is also the case that the second vowel and the third

vowel and so on in pairs like /mara/, /maraka/, /marakalu/
and /marakalanu/ show similar decrease in their duration

as the number of syllables increased. However, the
differences in them are larger between disyllabic and
trisyllabic words than between trisyllabic and tetra¬

syllable words. That is, the differences between the

syllables become progressively less when the number of
syllables is increased in a word.
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6.2.2.4. Consonants in clusters/sequences

This section is concerned with the duration of

consonants in combination with other consonants. It is

restricted to sequences of two consonants in word-medial
position. The combinations that occur have been set out
in detail in Chapter 2. Since sequences of two identical
consonants are, in phonetic terms, long consonants, they
have been discussed elsewhere (section 6.3.2) and left out
of consideration here. Therefore, the following is a

preliminary study of the duration of consonants in non-

identical sequences. Such sequences in terms of voicing,
can be of four possible types: (l) voiced + voiced; (2)
voiced -f voiceless, (3) voiceless + voiced; and (4)
voiceless + voiceless.

The duration of sequences is similar to that of long
consonants (which, as has been stated above, section 6.3.2,

may be as much as three times as long in duration as the

corresponding short consonant). It follows from this that
a consonant occurring in a sequence is longer than the
same consonant occurring in intervocalic position. This is
contrary to what has been noted in the literature, where
we find such statements as the following "consonants,
when clustered together, have shorter durations than
when they occur as singles [Schwartz, 1970; Klatt, 1971,
1974; Haggard, 1973]" (Borden and Gq/ay, 1979:21) and, with
reference to English, a reference to a "general tendency
for consonants to be shortened in most cluster

environments" (Klatt 1976:1214).

The position with regard to Telugu depends on the
consonant type and, to some extent, on the nature of the

sequence. With one exception, consonants occurring in

sequences in Telugu will be either equal to or longer
than the same consonant occurring on its own. The
exception is a voiced plosive occurring as the second



491

consonant segment in a homorganic nasal + plosive
sequence. One consonant, namely /r/, always has longer
duration in a sequence than /r/ occurring intervocalically
(though /r/, which in general is the shortest consonant,
will still be shorter than the other consonant in the

sequence).

Table 26 gives figures for consonants in sequences

in word-medial position and the accounts that follow are

based on it.

Plosives and fricatives: These are longer in the first
position than in the second (i.e. the following) position.
In the second position they are longer than a preceding

trill, but generally shorter than any other consonant in
the first position. The one exception to this is a

voiceless plosive following a nasal or lateral, when the
two elements may in some instances have equal duration.

Nasals: Nasals occurring as first element are longer than
a following voiced consonant, and equal to or longer1
than a following voiceless consonant. Nasals occurring as

second element are shorter than the first except when

following a trill. Nasals in the first position are at
least three times as long as those in the second.

Laterals: These show precisely the same variation as nasals.

1. An exception appears to be provided by the case of
voiceless plosives following a homorganic nasal and
themselves followed by a long vowel. In such cases,
the stop is longer than the nasal. (This does not
apply to voiced plosives, which are regularly shorter
than a preceding homorganic nasal, whether the following
vowel is long or short).



Trill: A trill in the first position may "be longer than
one in the second, with a good deal of variation, "but is

always, whatever its position, shorter than the consonant

accompanying (cf. Table 27).

Nasal and plosive sequences

Though, in general, the nasal followed "by a plosive

(voiced or voiceless) is longer, there is a large
difference in duration of preceding nasals when followed
by voiceless and voiced plosive consonants (see Table 28).
Thus, the nasals before a voiced plosive are at least
three times as long as the voiced plosive, whereas the
same nasals before a voiceless plosive are only about one

and a half times longer. The average durations of nasal
+ voiceless plosive in disyllabic words are 16.9 cs and
28.5 cs and the nasal + voiced plosive 20.6 cs and 4.9 cs.

The differences in duration of:

(1) vowel before nasal followed by voiceless and voiced
plosive is = 0.2 cs;

(2) nasal followed by voiceless and voiced plosive is
- 3.7 cs;

(3) voiceless and voiced plosive when preceded by nasal
is = -6.7 cs;

(4) nasal + voiceless plosive and the nasal + voiced
plosive is = -3.0 cs.

The measurements of duration with respect to

(1) vowel before the homorganic (nasal + plosive)
sequence,

(2) nasal before the voiceless plosive and voiced plosive;

(3) the voiceless and voiced plosives after the nasal, and
(4) the total duration of the sequence nasal and voiceless

plosive or the nasal and voiced plosive,
can be seen in Table 28. The preceding vowel does not show
much difference when the following nasal is followed by



voiced and voiceless, whereas there is a considerable
difference in the duration of a nasal when followed by a

homorganic voiced and voiceless plosive consonant in that
the nasal is longer before a voiced plosive than before a

voiceless plosive. There is also a striking difference in
the following plosive where the voiceless plosive is

consistently longer than the voiced plosive. The
difference between the voiced and voiceless plosive after
a nasal is larger than the difference found in the same

consonants when they occurred on their own in the same

i.e. in word-intervocalic position.

TABLa 26 Duration (in cs) of word-medial consonant

sequences.

Consonant Word First Second
sequence element element

-pm- upma 22.0 7.0
-pn- swpnam 19.0 6.0

-pr- suprabha.: tarn 18.0 4.0

-ps- apsarasa 13.0 6.0

-tm- a: tma 15.0 10.0
-tn- ra tna m 19.0 6.0
-tr- pa:tra 18.0 4.0
-tw- ta twain 19.0 6.0

-tn- ra: "(;rja m 14.0 7.0

-tl- P°ttam 15.0 8.0

-tr- cafram 18.0 4.0

-km- rukmiqi 19.0 11.0
-kr- cakram 20.0 5.0
-kw- pakwam 22.0 6.0

-dm- .padma 17.0 9.0
-dr- nidra 23.0 5.0
-dw- aawarnam 18.0 8.0

-cj.r- wadrangi 19.0 4.0

-41" 18.0 9.0

-gn- agni 17.0 8.0

-gr- ugram 19.0 4.0



TABL3 26 (continued)

Consonant Word First Second
sequence element element

-mp- kampa 16.0 10. 5
-mb- amba 20.0 7.0
-mk- cemki 15.0 12.0
-mr- namrata 14.0 5.0
-ml- a: mlam 12.0 6.0
-ms- hamsa 18.0 10.0
-mj- wamjam 14.0 11.0

-nt- bonta 14.0 11.0
-nd- bonda 19.0 4.0
-nm- •ganma 18.0 9.0

-nt- karvta 16.0 10.5

-m- karLdja 22.5 4.0

-rw- garwam 11.0 9.0

-lp- kalpana 13.0 13.0
-lt- kalti 20.0 13.0
-ld- ma:ldi 22.0 7.0
-lm- kalmagam 16.0 10.0
-Iw- halwa 19.0 6.0

-wr- ti:wram 17.0 5.0

-sp- a:spatri 15.0 11.0
-st- a: sti 16.0 16.0
-sk- biskattu 12.0 10.0
-sm- a: sma 11.0 9.0
-sW- hra swam 25.0 6.0

-In- pra J"na 16,. 0 8.0
-Jr- a: J" ram 19.0 4.0
- Jw- wiJwarn 20.0 6.0

-?P- pugpa 20.0 11.0

-?t" ka^tam 15.0 14.0

~?k- nijskar^a 16.0 12.0

-hl- a:hla:lam 19.0 7.0
-hw- 3ihwa 23.0 7.0
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TABLE 27. Duration (in cs) of medial consonant sequences
with first element a trill

Word Consonant First Second
sequence element element

o: rpu -rp- 4.0 18.0
karta -rt- 4.0 24.0

nirdaja -rd- 4.0 21.0

ko:rj;u -rt- 4.0 16.0
ka: rc|_i -rq- 5.0 14.0
arcana -rc- 4.0 18.0

ar^una -r-j- 4.0 18.0
tarkam -rk- 6.0 20.0
wargam -rg- 4.0 18.0

kha rma -rm- 8.0 14.0

karroo -rq- 6.0 18.0

a: rlu -rl- 6.5 00 • o

ka :r jam -r j- oto 9.0

wargam -rg- 4.0 16.0
arha ta -rh- 5.0 14.0



TABLE28.Averagedurationsofhomorganicnasalandplosivesequencesandthe precedingvowelincsindisyllabicwords.(Eachfigurerepresentsaverageof tworeadings). Nasalvoiceless
plosive

Nasal

voiced
plosive

Word

Preceding
Nasal

Plosive
Nasal+

Word

Preceding
Nasal

Plosive

Nasal+

(first)

plosive

(first)

plosive

vowel

vowel

kampa

10

16

10.5

26.5

kamba

10.5

21.5

5.0

26.5

kanta

10

17.1

11.1

28.2

kanda

10.3

22.5

5.0

27.5

antam

8

17.5

11.5

29.0

andam

8

20.5

4.2

24.7

panti

8

16

12

28.0

pandi

10'

17

6.5

23.5

bonta

10

14

11

25.0

bonda

11

19

4

23.0

oriti

12

16

12

28.0

orjdi

11

21

4

25.0

Qrlta

9

17

11

28.0

arfta

9.5

18.5

3.5

22.0

kartfa

10.8

16

10.5

26.5

karjcja

10.3

22.5

4.0

26.5

kur^a

7

20

12

32.0

kuqcja

8

20

5.5

25.5

korp[e

9

16

12

28.0

kor)6a

10

17

5

22.0

oqki

13

18

11

29.0

oijgi

13

24

5

29.0

ankam

9.2

17

11.5

28.5

ongam

10

19

4.5

23.5

kanke

10

18

11.5

29.5

konga

10

23.5

5.5

29.0

rnanku

9

16

12

28.0

manga

8

23

4

27.0

banka

10

17

13

30.0

ganga

9

24

5.0

29.0

kancu

9

18

13

31.0

kan^u

10

21

7.5

28.5

mancu

8

18

11.5

29.5

manf}u

7

17

4.0

21.0

Mean:

9.5

16.9

11.6

28.5

9.7

20.6

4.9

25.5

CO
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6.3 Significant variation (phonological length)

This section gives the measurement of (phonemically)
contrastive duration of vowels and consonants as seen in

minimal pairs of isolated di- or trisyllabic words.

6.3.1. Short and long vowel contrasts

The ten basic vowel phonemes in Telugu are

traditionally divided into two classes: one consisting of
five short vowels (/i,e,u,o,a/), ana the other five

corresponding relatively long vowels (/i:,e:,u:,o: and

a:/). Each pair is said to be differenciated only in

length. However, as seen in Chapter 4, there is also a

quality difference between the pairs of short and long
vowel. All ten vowels except /o/, can occur in all three
positions (initial, medial and final) of the word, but in

monomorphemic word structure they can contrast in length
only in the initial and medial positions. In other words,
at the monomorphemic word structure level there is no

lexical contrast between short and long vowels in the final

position, but beyond the monomorphemic word level (i.e. in
more than a minimal free form) there is a contrast between
short and long vowels in the final position in the word,
which words can be analysed as minimal free forms and non-

minimal free forms, of which the latter can be treated as

two parts, the minimal word plus a grammatical element;
this grammatical element in Telugu happens to be, in some

cases, simply a vowel (treated as a long vowel by most of
the grammarians) denoting emphasis, alternation, conjunction,
interrogation and so on."'" As a result there is a contrast
between short and corresponding long vowels when the above
two types of words are taken together as representing the

1. Thus, for example, /e:/ occurs as an emphatic form,
/a:/ for interrogation particle and so on (cf. 6.3.3.).



sequence of sounds. For example, in pairs such as:-

/anni/ 'that many' /anni:/ 'all (countable)'
/a:.me/ 'that woman' /a:,me:/ 'that woman only'
/porta/ 'he-goat' /po:tu:/ 'while going'
/gompo/ 'basket' /gampa:/ 'is it a basket?'

These pairs have been considered phonologically to
differ only in the length of the final vowel(s); however,
the physical measurement of the duration of final short
and long vowels shows that there is very little difference
in length (as can be seen from Table 29) when compared
with the same vowels in other positions.

Usually, even phonetically, only two degrees of vowel
length, short and long, are distinguished by writers on

Telugu, with the exception of Kelley (1959) who considers
more than two (in that he uses four degrees: short,

lengthened short, long ana lengthened long) in final
position and two, short and long, in non-final position.

However, the occurrence of length in a vowel is not
conditioned or restricted by surrounding segments and hence
the domain of quantity (or length) may be said to be

segmental in Telugu.

v

It has been indicated in the literature that if there

is such a contrast in length, particularly in vowels, then
the long ones are approximately twice as long as the

corresponding short ones. As no such.physical measurements
have been made so far for Telugu, it was decided to
investigate the relation between the short and long vowels
in different positions in isolated words. For this, words
were chosen with short and corresponding long vowels

forming minimal pairs. The tables that follow give the test

1. For this part of the investigation, the data is limited to
include only phonemically long and hosrt vowels/consonants
which are distinguished on the surface as such. Vowels
which have been lengthened or shortened are excluded in
this section.
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TAaLS 29. Duration (in cs) of short and long vowels in-

final position in disyllables. (Averages of two readings)

Word and Duration of Word and Duration of Differ¬
Glossary final short Glossary f inal long ence

vowel vowel

onu 'say' 52.0 anu: 'say it
(request)

37.0 5.0

ceppu 'tell' 32.0 ceppu: 'tell
me (a
request'

39.C 7.0

po:tu 'male' 32.0 po:tu:'while 37.0 5.0

& going'
ma:li gardner 25.0 ma:li: 'calling 35.0 10.0

gardener
(voc.)'

cnni 'that much' 27.0 anni: 'all' 36.0 9.0
annc 'elder 28.0 anna: 'calling 35.0 7.0

brother' brother

(voc.)
wa:ta 'godess' 32.0 mG:ta: 'goddess

(voc.)'
oCOCO 1.0

Mean: 29.7 36.0 6.3

Ratio: 1:1.2

TABLE 50. Average durations in cs of short and long vowels

in open monosyllables^ preceded by /o/ representing; the

letters of the Telugu alphabet. (Averages of two readings).

Short
vowel

Duration of
short vowel

Long
vowel

Duration of

long vowel
Difference Ratio

i 23.0 i: 37.0 14.0 1.6
e 23.0 e: 38.0 15.0 1.7
u 21.5 u: 41.5 20.0 1.9
0 18.0 o: 38.0 19.5 2.1
Q 19.0 a: 39.0 20.5 2.1

Mean: 21.0 38.7 17.7 1:1.8

1. These syllables are used, in a restricted way while
teaching/learning the letters of the Telugu alphabet

and in such a case a clear length difference is made
between long and short vowels.



words used, with their average measurement in cs for each

of five short and corresponding long segments, and their
differences and ratios.

As can "be seen from Table 30, the average duration of
short vowels, in the open (i.e. final) position in mono¬

syllables representing the letters of the Telugu alphabet,
is 21.0 cs and for long vowels 38.7 cs. The average

difference between them is 17.7 cs, which is slightly
smaller than the average duration of short vowels. However,
the ratio between them shows clearly that the long vowels
are one and a half to two times as long as the corresponding
short ones.

It also appears that the difference/ratio is longer
between the back vowels than the front vowels, where the
ratio between front short and long vowels is approximately
one to one and a half times and for back vowels

approximately two.

However, the average ratio between short and long
vowels is 1:1.8 which is nearly twice the duration of the
short vowels, though the length difference in this final
position between short and long vowels other than minimal
pairs is neutralized to a certain extent in actual
utterances of isolated words in different contexts, which
was observed during the course of the investigation of
length in general. This gives evidence that when a speaker
wants to make a difference between short ana long segment(s)
he does maintain the minimum requirement of having the
longer vowel to give contrast with the short one.

As we can see from Tables 31 and 32, initial and medial
vowels in disyllabic pairs have a short to long ratio of more

than 2:1, which gives support to those who say that the
relative vowel length is distinctive in these pairs. For
final vowels in monosyllables and disyllables the ratio is



TABLE<51.Durationof'shortandlongvowelsincsinword-initialandmedialpositions indisyllabicsofstructures(C)VCVand(C)V:CV. ShortWordandDurationLongWordandDurationDifferenceRatio vowelGlossaryofthevowelGlossaryofthe firstfirst vowelvowel
i

ika'
hereafter'
12.0

i:

i:ka

feather'

26.0

14.0

2.2

i

idu'
toleave1
10.0

i:

i:qu

match'

28.0

18.0

2.8

a

QtQ

itissaid'
10.0

a:

a:tQ

play'

28.0

18.0

2.8

a

ac[a

—

12.0

a:

a:c|a

female'

30.0

18.0

2.5

a

adi

that'

13.0

a:

a:di

beginning'
32.0

19.0

2.5

a

agu'
tobecome'
13.0

a:

a:gu

stop'

32.0

19.0

2.5

a

ani'
havingsaid'
12.0

a:

a:ni

having

27.0

15.0

2.3

leaned against'

i

tiru

-

14.0

i:

ti:ru

'manner'

28.0

14.0

2.0

i

nila

-

10.0

i:

ni:la

'blue'

21.0

11.0

2.1

e

nela

'month'

10.0

e:

ne:la

'floor'

28.0

18.0

2.8

e

mecja

'neck'

12.0

e:

me:cja

'building'
29.0

17.0

2.4

e

ge^i

'holt'

12.0

e:

ge:qi

'sideofa
26.0

14.0

2.2

guq_i

'temple'

plank'

u

12.0

u:

gu:c^u

'nest'

30.0

18.0

2.5

u

puta

'page'

10.0

u:

pu:^a

'atime'

29.0

19.0

2.9

0

pocji

'powder'

11.0

o:

po:qu

'wewon't

26.0

15.0

2.4-

o

kona

'top,edge'
12.5

o:

ko:na

go' 'valley'

29.5

17.0

2.4

0

kora

' use'

13.0

o:

ko:ra

'bigtooth'
27.0

14.0

2.1

0

doro

'lord'

14.0

o:

do:ra

'half-ripe'
29.0

15.0

2.4

a

palxi

'many'

11.0

a:

pa:lu

'milk'

29.0

18.0

2.6

a

kacja

'last'

13.0

a:

ka:^_a

'stem'

32.0

19.0

2.5

a

■3ac{a

'plait'

10.0

a:

■da:qa
'where¬

28.0

18.0

2.8

macji

abouts'

a

'ricefield'
10.0

a:

ma:di

'topofhead
'24.0

14.0

2.4

Mean:

11.7

28.1

16.5

2.4



TABLE52.Duration(incs)ofshortandlongvowelsiriword-medialpositionof disyllabicsofstructuresCVCGVand.CV:CV. Short

Wordand

Duration
Long

Wordand

Duration

Difference
Ratio

vowel

Glossary

offirst
vowel

Glossary

offirst

vowel

vowel

i

Pitt^

'bird'

7.2

i:

pi:ta

'wooden

25.0

17.8

3.5

seat'

i

pikka

'calf'

7.0

i:

pi:ka

'whistle'
25.0

18.0

3.6

e

PettQ

1hen'

10.0

e:

pe:ta

' suburb'

26.4

26.4

2.6

e

ceppu

1 shoe'

7.0

e:

ce:pu

'toinitiate
26.0

19.0

3.7

' rubbish'

milking'

e

cetta

8.0

e:

ce:ta

'panfor

24.0

16.0

3.0

geqcji

winnowing'

e

'grass'

9.0

e:

ge:^i

'sideofa
26.0

17.0

2.9

'anthill'

plank'

u

putta

7.4

u:

pu:tQ

'atime'

26.0

18.6

3.5

u

mukka

'piece'

7.0

u:

mu:ka

'crowd'

24.0

17.0

3.4

u

muggii

decoration'7.0
u:

mu:ga

'dumb'

26.0

19.0

3.7

u

gu^u

egg'

9.0

u:

gu:cju

'nest'

30.0

21.0

3.3

o

pottu

'husk'

11.0

o:

po:tu

'pain infliction'
28.0

17.0

2.5

o

poddu

'time,

'12.0

o:

po:du

'she/it

30.0

18.0

2.5

'bought'

won'tgo'

o

konna

10.0

o:

ko:na

'valley'

28.0

18.0

2.8

o

korra

'amaize'
10.0

o:

ko:ra

'bigtooth'
27.0

17.0

2.7

Q

PQtta

'bark'

9.0

a:

PQ:tQ

'song'

28.0

19.0

3.1

a

tappu

'fault'

8.0

a:

ta:pu

'maketo drink'

27.0

19.0

3.4

a

kappu

'root'

9.0

a:

ka:pu

'farmer'

27.0

18.0

3.0

a

pakka

'mattress'
10.0

a:

pa:ka

'hut'

29.0

19.0

2.9

a

taggu

' to

9.0

a:

ta:gu

'todrink'
28.0

19.0

3.1

decrease'
a

kamma

'earring'
9.0

a:

ka:ma

'lust'

28.0

19.0

3.1

a

pallu

'tooth'

10.0

a:

pa:lu

'milk'

29.0

19.0

2.9

a

kattu

'tobind'
9.0

a:

ka:tu

'bite'

28.0

19.0

3.1

Mean:

8.8

27.1

18.3

3.0
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only 1.5:1, but this is still larger enough to "be
distinctive.

If we observe the average figures in Table 30 and
then compare the average duration of short vowels in the
final position with the average difference obtained for
short and long, we find that the duration of the short
vowel is larger than the difference. This is not, however,
the case in Tables 31 and 32, which represent the values
for the same short and long vowels in initial and medial
positions, where the average difference between short
and long vowels is always greater than the average duration
of short vowels.

In other words, the average duration of the short
vowels is larger than the difference between short ana long
if they are in the final (or open) position, and vice versa

in the initial or medial positions. The reason for this
opposite tendency depending on final and non-final position,
is that when the vowels in the open position are lengthened,
the extent of the duration of the short vowels is more when

compared to the corresponding long vowels. This fact can

also be seen by comparing the average durations of final
short vowels with the same vowels in other positions where
short vowels are longer in final position than in other

positions, or by comparing the ratio obtained for final
and non-final vowels where as we have seen, final vowel

pairs show a long:short ratio of less than two to one and
non-final vowels more than two to one.

If we observe Tables 31 and 32, we also find that the
average duration of first, short, vowels in (c)VGY is 11.7
cs and for the same vowels in GVGCV it is 8.8 cs; similarly
for the first, long, vowels in (C)V:CV it is 28.1 cs and in
CV:CV 27.1 cs. This shows that there are differences within

the short and long vowel groups depending on the structure
in which they occur. The most striking difference between
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vowel pairs occurs when followed by a single or a double
consonant in the sequence. Thus a short vov/el followed by
a double consonant or, say, more than one consonant, is on

average 3 cs shorter than the one followed by a single
(short) consonant. The difference in the long vowel
sequence is very small, since there is not much difference
in the structure or the word, and this small difference of
1 cs may simply be due to the fact that the vowels occurring
without an initial consonant may have a tendency to be

lengthened.

In addition, there is also a variation in the ratio of
short to long vowels depending on different structures of
the same disyllabic words used. The ratio between the
short and long vowels in CVCCV and CWCV is approximately
1:3 and in (C)VCV and CV:CV it is 1:2.5. Of these, the
first two types of structure are extremely common in Telugu
and show a greater difference when compared to the other
two types.

A similar relationship is found between short and long
vowels even in other structures of the type CVCVC and
CV:CVC as shown in Table 33.

As can be observed from Table 33, the average duration
of a short vowel is 10.3 cs, of a long vowel is 23.7 cs,

and the difference between them is 13.4 cs which is larger
than the duration of the short vowel, and the ratio between-
short and long vowels is 1:2.3.

We may conclude, on the basis of the above analysis,
that though the short and long vowel ratio and the

1. These structures have two alternative pronunciations
such that the final consonant, if [m], can be pronounced
with or without the following [u].



TABLE35.Difference"betweenshortandlongvowels,incs,infirstsyllableof GVCVCandCWCVCwords.(Averagesoftworeadings). ShortWordandDurationLongWordandDurationDifferenceRatio vowelGlossaryoffirstvowelGlossaryoffirst vowelvowel
qtapam'penance'10.0auta:pam'heat'24.014.02.4

a.pa"J;om'picture'10.0aapa:"|;am'lesson'22.012.02.2 akalain'pen'11.0aaka:lam'time'25.014.02.3 Mean:10.323.713.42.3
oi

0

01
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differences "between them vary in different structures in
different comparable positions, the differences are very

small and negligeable when compared to the relations
between the short and long vowels, where there is always a

clear difference between the short and corresponding long

vowel, all other things being equal. Thus the long vowels
have one and a half to three times the duration of the

corresponding short ones in comparable contexts. This
shows that the difference in duration is more important
and is maximised for Telugu. The relationships are very

similar to those described by Abramson (19&2) for Thai and
Velayudhan and Howie (1974:95-101) for Malayalam, but
different from those revealed in the American studies of

English where the length difference is less pronounced,
the ratio of short durations to long in related pairs

being 1 to 1 1/2 at its maximum value instead of its
minimum (see Sharf (1968) ) as observed in the figures
given for Telugu vowel pairs.

6.3.2. Short and long consonant contrasts

In Telugu, consonants can also contrast in length as

vowels do,"*" but this contrast is only in the word-medial

(i.e. intervocalic) position, unlike the vowels which can

contrast in all positions.

Since the consonant contrast in length is only in the
medial position, it has been viewed by some writers on

Telugu as an opposition between single and geminate
consonants in which a single consonant occurring betv/een

1. Telugu orthography distinguishes between short and long
vowels by using separate letters to represent each vowel,
whereas in the case of consonants there are no separate
single letters indicating long as opposed to short;
instead it employs a system of secondary forms to denote
long consonants. These secondary forms are also used in
clusters and consonant combinations.



two vowels belongs to the following vowel, but a geminate
consonant^" belongs partly to the preceding and partly to
the following vowel, denoting a syllable boundary.

However, by some other writers geminates have been treated
as long or identical consonant clusters since they function
in the same manner as other clusters, regardless of their
geminate nature.

However, whatever the phonological treatment of these
consonants may be, it is simply the difference in duration
which distinguishes between the two types.

In order to observe this length opposition and to
establish some sort of a durational ratio between short

(single) and long consonants, minimal pairs containing
short and long consonants in intervocalic position in
isolated words were recorded and measurements taken.

Table 34 gives the data used for the measurement of short
and long consonants, and the durational differences/ratio
obtained for them.

It is obvious from Table 34 that the relationship
between the short and long consonant pairs is very similar
to that between the vowel pairs. The average duration of a

short consonant is 8.4 cs and of a long consonant 23.6 cs.

The difference between them is 15.2 cs which is greater than
the short consonant duration. It is surprising that the
size of the consonant ratio can be as large as 1:4. This
makes one feel that the duration is crucial in distinguishing
short and long consonant pairs.

It will also be noticed from the same table that all

liquids except the voiced retroflex, have larger differences

1. It may be theoretically possible for a language to
distinguish at some level of representation between
underlying long and geminate consonants.



TABLE54.Durationincsofshortandlongconsonantsinword-medialposition indisyllables WordandShortDurationWordandLongDurationDiffer-Ratio GlossaryconsonantGlossaryconsonantence tapa
1 oneunaptopoetic forsound'

ati'extremity' pati'husband' a"£q'itis said'
Q"j;u'thatside' pu"(;a'page' oka'one' paka

' oncintitopoetic forlaugh'
daba

' onomQ,topoetic forsound'
adi'that' aqa mac^i'ricefield' mucfi'knot' gec^i'bolt' gux^i'temple' agu'tobecome' moga'male' tama'one'sown' kama'comma' boma'eyebrow'

12.0tappa'except'
t t t t t

k k d a 4 4 g g m m m

11.0 11.0 10.0 10.0 8.0 12.0 12.0 9.0 7.5 5.0 7.0 6.0 6.5 6.0 8.0 8.0 12.0 11.0 10.0

atti'fig' patti'cotton' attQ'wrapper' Qttu'pancake' pu{"j;a'anthill' okka'betelnut' pakka'mattress' dabba addi a

aframe ofwood'
dai ejeja'ameasurement' macjc^i'dust' muc[c[i'anus' ge^i'grass' guc^i'blind' aggi'fire' mogga'bud' tammu kamma'earring' bomrna'toy'

P: t: t: t t t k k b: d 4 4 4 4 4 g g m m m

26.0

14.0

2.2

25.5

14.5

2.3

22.0

11.0

2.0

24.0

14.0

2.4

25.0

15.0

2.5

24.0

16.0

3.0

24.0

11.0

2.0

25.0

13.0

2.1

22.0

13.0

2.4

22.0

14.5

2.9

21.0

16.0

4.2

23.0

16.0

3.3

22.0

16.0

3.7

20.0

13.5

3.1

22.0

16.0

3.7

18.0

10.0

2.3

20.5

12.5

2.6

29.0

17.0

2.4-

27.0

16.0

2.5

24.0

14.0

2.4



TABLE54(continued) Wordand

Short

Duration
Wordand

Long

Duration
Differ¬
Ratio

Glossary

consonant

Glossary

consonant

ence

ani'having

n

8.0

anni'thatmany'
n:

26.0

18.0

5.5

said'
kanu'togive birth'

n

8.0

kannu'eye'

n:

26.0

18.0

5.5

koni'having bought'

n

7.0

konni'few'

n:

28.0

21.0

4.0

mono'8harp

n

7.0

monna'day

n:

CO

H

•

O

14.0

5.0

end'

before'

arot'half'

r

6.0

arra'banyan' marri'tree'

r:

25.0

17.0

5.8

mari'again' dora'lord'

r

7.0

r:

22.0

15.0

5.1

r

6.0

dorri

r:

22.0

16.0

5.7

kora'use'

r

6.0

korra'amaize'
r:

25.0

17.0

5.8

kala'dream'

1

6.0

kalla'fence'

1:

22.0

16.0

5.7

palu'many'

1

8.0

pallu'tooth'

1:

26.0

18.0

5.5

mali'second

1

7.0

malli'jasmine'
1:

24.0

17.0

5.4

trip'
mola'asortof
1

7.0

nolla'agirl's
1:

22.0

15.0

5.1

chisel'

name'

pasa'ability'
s

12.0

passa

s:

29.0

H

-0

.

o

2.4

Mean:

8.4

25.615.22.8
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"between short and long consonants when compared to other
consonants such as plosives, fricatives, etc. However, on

an average the ratio "between a short and corresponding long
consonant is 1:2.8.

Hven in trisyllabic pairs, as shown in Table 35, the
ratio between short and long consonants is 1:2.2. The

relationships are very similar to those of disyllabic

pairs, though the long consonants occurred in non-mono-

morphemic words in the former.

Thus in comparable contexts the long segments (whether
vowels or consonants) always have approximately twice the
value of corresponding short ones, though there are some

small differences within the groups when comparing
different environments and positions.

If we compare the mean duration of consonants with
that of vowels, a short consonant with a short vowel and a

long consonant 'with a long vowel, we find the mean duration
of a consonant, whether short or long, is smaller than
that of the vowel (see Table 36a and b). This gives the

impression that vowels in general are longer than the

consonants, although the difference is very small. The
ratio between short and long consonants is larger than the
ratio between short and long vowels; long consonants are

nearly 3 times as long as the corresponding short ones, and
long vowels nearly 2 1/2 times as long as the corresponding
short vowels (cf. Table 36a and b).

In brief, the ratio between short and long vowels in
disyllabics is 1:2.5 (or 3.1) and for short and long
consonants in the same structures is 1:2.8; in trisyllabic's
for short and long vowels 1:2.2 and for short and long
consonants 1:2.2.



TABLE55.Durationofword-medialshortandlongconsonantsincsinsecondsyllable oftrisyllables WordandShortDurationWordandLongDurationDiffer-Ratio GlossaryconsonantGlossaryconsonantence apaka'serving
P

CD

•

H

appuku'for

p:

17.0

9.0

2.1

spoon1

debt'

kapamu'phlegm' atuku'patch' atanu'he'

P

8.5

kappamu'tax'

p:

82.0

13.5

2.6

t

9.0

attaku'toaunt'
t:

17.5

8.5

1.9

t

8.0

attanu'ofaunt'
t:

18.0

10.0

2.3

a"t;uku'flattened
t

9.5

a^uku'for

t:

16.0

6.5

1.7

rice'

pancake'
addanu'Iwill notimmerse'

adunu'season'
d

7.0

d:

14.0

7.0

2.0

ahala'woman'
b

7.5

abbanu'ofboy'
b:

19.0

11.5

2.5

kanamu'aseer'
n

7.5

kannamu'robber's hole'

n:

22.0

14.5

2.9

Mean:

8.1

18.2

10.1

2.2
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TABLB 56a. A comparison of mean duration (in cs) of vowels

and, consonants in disyllabic words spoken in isolation

Mean duration
of vowels

Mean duration
of consonants

Differ¬
ence

Ratio

Short 11.7 8.4 3.3 (0.7)
1:1.4

Long 28.1 25.6 4.5 (0.8)
1:1.2

Difference 16.5 15. 2 1.3 (0.9)
1:1.1

Ratio 2.5 2.8 -0.3 (1.1)
1:0.9

TABLB 561). A comparison of mean duration (in cs) of vowels

of the first s:/llable and consonants in trisyllabic words

spoken In isolation

Mean duration Mean duration Differ- Ratio
of vowels of consonants ence

Short 9.5 8.1 1.4 1.1

Long 21.0 18.2 2.8 1.3

Difference 11.5 10.1 1.4 1.6

Ratio 2.2 2. 2 0.0 1.0
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6.3.3. Emphasis ana semantic factors

A consonant or a vowel is lengthened under the effect
of emphasis. However, in Telugu, this lengthening is
restricted to certain segment types only, and to certain
places in the word depending on its phonological structure.
There are further restrictions, resulting from the need to
avoid semantic confusion, in that the lengthening of a

segment in one word could result in the production of an

entirely different word.

There is lexical contrast "between short and long

vowels in all positions, and "between short and long
consonants in medial position, so that neither the short

vowel, nor the medial short consonant can he prolonged for
the purposes of emphasis without impairing the lexical

meaning.^" Therefore in such a case, different means are

employed to emphasise words of different structures.

However, the rules re very simple, in that if there is a

phonologically long vowel or a long consonant the emphasis
falls on that segment, and if there is no long segment in
a sequence, then if the word has no consonant clusters or

sequences the emphasis falls on the initial segment. If
this initial segment is a consonant it will he prolonged,
and if it is a vov/el, a glottal stop is inserted before
the vowel. If, in the absence of any long consonant,
there is a non-identical consonant sequence, then the
first element of that sequence in the medial position will
he prolonged. In the case of a word containing both a

1. In a very few cases (such as /pedda/ 'big', /goppa/
'great', etc.) a short vowel may be prolonged (only
before a long plosive consonant) without altering the
meaning of the word. But this is optional, in addition
to the normal emphatic lengthening of this consonant
and occurs only in conjunction with other v/ords; thus
we have /perddha pette/ 'a big box' and /gotppha
maniji/ 'a great man . As seen in these examples
there is not just a short vowel lengthening, but also
a long consonant aspiration. (For further details on
'emphatic aspiration' see Chapter 5).



long vowel and a long consonant and/or cluster, it is the
vowel which will he prolonged, and if there are two long
vowels the first one will he prolonged.

To give examples, in a word such as /kona/ 'a tip'
which has an initial short consonant, a medial short

vowel, a medial short consonant and a final short vowel,

emphasis consists of prolonging the initial consonant to

give /kkona/ ana if there were no initial consonant then
a glottal stop would he inserted at the beginning as is
the case with /a\a/ 'it is said so' which changes to
/? a"ta/ when emphasised.

For /kona/ the /k/ is, in fact, the only segment
which can he lengthened without altering the meaning of
the word, because if we lengthen the first vowel in the

sequence, then we have the word /ko:na/ which means

'valley'; if we lengthen the medial consonant /n/ in the
same sequence, then we have the word /konna/, which means

'that which is bought'; and if we lengthen the final
vowel to give /kona:/, it would form an interrogative
sentence meaning 'is it a tip?'. Thus, a short vowel
when prolonged becomes a long vowel, a totally different

phoneme, whereas a long vowel can he prolonged indefinitely
without changing its group. For instance, if in the case

of a word such as /ko:na/, in this sequence it is the long
vowel which is prolonged when emphasised, hut this makes
no difference in meaning. What this amounts to is that, to
avoid confusion v/here there is a contrast with other

possible segments, the emphasis is carried only on such
segments as do not change the lexical meaning.

The same rule applies to consonants as to vowels,
with the difference that since an initial long consonant
never occurs in an unemphasised word, an initial short
consonant can he prolonged without changing the meaning.
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In the examples such as /ko:na/ ana /konna/ the
duration of a long vowel or a long consonant is two or

three times that of a corresponding short one, and the
duration of the long vowel or the consonant when

emphasised is about one and a half to two times to that of

non-emphasised words. The details regarding the
measurement of duration of short and long segments and

long segments in emphatic words can he seen in an article
by Prabhakar 3abu (1975:191-199).

The account given above applies to simple emphasis
which merely makes the word clearer. If we wish to single
out a word from a possible set of alternatives, we must use

the (grammatical) emphatic particle /e:/ in place of the
final vowel.

e.g. /kona/+ /e/kone:/ 'only the tip'
/a:me/-»-/e:/-^ /a:me:/ ' she herself'

It is clear that the word-final long vowels occur

when there is some sort of difference in the- meaning
introduced by the addition of grammatical particles. These

grammatical particles are usually long vowels. Tirus /e:/
denotes emphasis, /o:/ doubtfulness and/a:/ an

interrogative. The final short vowel cannot be lengthened,
for example in /kona/, for the purposes of emphasis
because of the interference' with the above mentioned long
vowels which are grammatical particles. Thus, if the final
vowel /a/ is lengthened, we in fact introduce the

interrogative particle /a:/ such that in an example /kona/
'a tip' and /kona:/ 'is it a tip?'

All three of these long final vowels /e:,o:,a:/, may

be substituted for any short final vowel.

e.g. /kona/ 'a tip'
/kona:/ 'is it a tip?'
/kone:/ 'only the tip (tip alone)'
/kono:/ 'what about the tip'
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In addition to these, we get /i:/ and /u:/ as a result
of the grammatical feature of conjunction i.e. the

corresponding short vowels are lengthened as a matter of

conjunction, as in

e.g. /adi/ 'that'
•—>/adi: idi:/ 'that and this'

/idi/ 'this'

/wa:du/ 'that man'

/wi:du/ 'this man'
—> /v.'G:du: wi:du:/ 'that and this

man'

As has been mentioned, /e:/ is the emphatic particle
which can be substituted for any short final vowel, /kone:/
would therefore seem to be a synonym of /kkona/, but there
are in fact differences of meaning between the two.

/kkonc/ is the emphatic form of /kona/ 'a tip' and /kone:/
'only the tip'.

Normally, in Telugu, the emphatic particle /e:/ is
used to denote emphasis. When /e:/ is used, the speaker
is referring emphatically to the object in question and

singling out that object for particular attention, whereas
if the initial consonant is lengthened the meaning is only
of emphasis not involving the singling out of a particular
object, but rather to show the importance of the noun

through the contrast!ve stress.

In several languages, including Telugu, the differences
in the duration of a vowel can differentiate whole sentences

rather than simply words. Tswana, a language of South
Africa (see Jones, D. 1967), a question, command or

exclamation can be distinguished from a simple statement by

shortening the very long penultimate syllable, whereas, by
contrast, in Telugu one must do the opposite and lengthen a

short vowel in the ultimate position as shown in the above

examples.

Thus, in Telugu emphasis and related semantic factors
have a considerable effect on segment duration, such that



the short and. long vowels in final position are mainly

distinguished "by the influence of the semantic factors.

6.4 Duration of vowels and consonants in connected speech

The vowels and consonants were measured in connected

speech. The data were provided "by a recording of a reading
of the Telugu version of "The North Wind and the Sun".

6.4.1. Vow/els in connected speech

Although Telugu vowels, "both short and long, are much
shorter in connected speech than in isolated words, the
variations in duration according to tongue height are more

or less the same in "both cases. Table 37 gives the duration
of vowels in connected speech.

Prom the figures in Table 37, it would seem that there
is one difference between connected speech and isolated words
as regards the relative duration of vowels. That is to say

that, whereas in isolated words back vowels are longer than
front vowels, in connected speech we see the opposite

tendency. For the long vowels the difference between
connected speech and isolated speech is far greater than for
the short vowels. This may be due to the fact that long
vowels give more leeway for reduction (see Heffner, 1937;
Jones, D. , 19-50, 1967; and Lehiste, 1970). Furthermore

(see the summary of the results on p.522) the long vowel in
connected speech may be only slightly longer than or about
the same as the short vowel in isolated speech. Thus the
duration of the long vowel in connected speech is reduced
to the value of a short vowel in isolated speech. The ratio
between short and long vowels in connected speech is more

similar to that of trisyllabic pairs in isolation; but
smaller when compared to disyllabic pairs.

The figures obtained for the word or phrase final short



TABLE37.Duration(incs)ofvowelsinconnectedspeech Short vowel

No.of tokens

Minimum and Maximum

Average

Long vowel

No.of tokens

Minimum and Maximum

Average

Differ¬ ence

Ratio

i

12

3-

8

5.7

i:

5

8-14

11.0

5.3

1.9

e

3

6-

7

6.3

e:

10

8-17

11.1

4.8

1.8

u

9

3-

6

4.4

u:

4

10-12

10.8

6.4

2.5

0

8

4-

7

5.4

o:

8

8-18

10.8

5.4

2.0

Q

30

3-

6

4.7

a:

28

7-19

13.2

8.5

2.8

Mean:

5.3

11.4

6.1

2.2

CJl
M

05



vowels, "before a pause, show longer duration than the word

initial/medial vowels. This supports Lisker's observations
on Telugu that "the final vowels are highly variable in
length, generally short when the word is not final in a

phrase, longer when it is in phrase-final position. When
the word-final vowel is at the end of a phrase, it is
marked not only by increased length, but also by those

pitch (and sometimes pause) features" (Lisker, 1963:xvi).
The short vowels in the phrase or word-final position (in
connected speech) are, on an average, 16.4 cs in duration

varying from 13 cs to 19 cs. However, the long vowels in
the position tend to be approximately 20 cs on an average.

The short and long vowels in non-final position, in
connected speech are only 5.3 cs and 11.4 cs respectively
as opposed to 13 cs and 19 cs of the same vowels in phrase
final position. This indicates that the durations of the
short vowels in phrase final position are even longer than
the long vowels in closed position. If the phrase final
short vowels are compared with the long vowels in the same

position, the long vowels are longer (by about 3.7 cs) than
the short ones.

Similarly, when the sentence final short vowels (/i/
and /u/) are compared with non-final short vowels in
connected speech, the sentence-final vowels are longer than
the others. The average duration of sentence-final short
vowel is about 7.7 cs. However, phrase final vov/els are

at least two times longer than the corresponding sentence-
final vowels. Thus, for example, the short vowels in
connected speech in non-phrase final of non sentence-final
are about 5.3 cs, the phrase final short vowels about 16.4
cs and the sentence-final short vowel about 7.7 cs.

One can sum up by saying that word-final or phrase-
final vowels are long if they are followed by a pause,

otherwise there is no difference between those and the ones

which occur in word or phrase initial/medial position.
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When followed "by pause there is a marked difference
"between the sentence-final vowels and the word or phrase-
final vowels, in that the phrase-final vow/els are very

long when compared to the sentence-final vowels.

6.4.2. Consonants in connected speech

Though consonants also show variation between
connected speech and isolated words, in that they are

shorter in connected speech, this variation is generally
not so marked as in the case of vowels. Variation in the

duration of consonants in terms of their place of
articulation does not in all respects follow the patterns
noted above for isolated words. Thus, the order of
variation of duration in this respect is as follows:-

c/t (9.8) > p (9.5) > k (8.5) > t (6.0);

voiced plosives, on the other hand, show:-

b (8.4) > d (6.5) > g (6.4) > (4.4)

Among nasal consonants, the bilabial nasal shows a longer
duration than the alveolar. Thus /m/ has an average

duration of 4.7 cs and /n/ of 4.3 cs. Two things are to
be noted here. Firstly, in the case of both voiced plosives
and nasals, bilabials are longer than dental/alveolar
consonants. This is in agreement with Lehiste's and

Fischer-Jjdrgensen's findings (cf. 6.2.1.3.1.4.).

In connected speech as seen in Table 38 there is a

variation in the duration of consonants associated with

manner of articulation. The order of this variation is as

follows
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TABLE 58. Duration (in cs) of consonants in connected speech

Consonant No. Of
tokens

Minimum--Maximum Average duration

P 3 8.5 11.0 9.5
t 2 8.5 - 11.0 9.8

t 9 5.0 - 6.5 6.0
c 2 7.5 - 12.0 9.8
k 15 5.5 - 11.0 8.5

h 5 7.0 10.0 8.4
d 7 4.0 - 7.0 6.5

3. 7 3.0 - 5.0 4.4

d 1 6.0 - 6.0 6.0
g 6 3.5 - 12.0 6.4

m 3 4.0 6.0 4.7
n 8 3.0 - 5.0 4. 3

1 10 2.5 6.0 4.6
r 9 2.0 - 3.0 2.4
V 7 3.0 - 7.0 4.4

y 1 3.0 - 3.0 3.0

s 11 9.0 _ 12.0 10.5

§ 1 10.0 - 10.0 10.0

Fricatives (10.3 cs)
Voiceless plosives (8.7 cs)
Voiced plosives (6.5 cs)
Nasals/laterals (4.6 cs)
Semivowels (3.7 cs)
Trill (2.4 cs)

This confirms the results of the investigation into the
duration of consonants in isolated words in that voiced

consonants are consistently shorter than voiceless
consonants. There are, however, differences in the order
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in respect of manner of articulation (cf. 6.2.1.)*

The ratio "between consonant types in hoth forms of

speech varies greatly; ranging from 1.1 to 2.1. It is
less than one and a half times for all short voiceless

consonants except the retroflex voiceless /%/, ana as much
as two for the voiced consonants. The ratio for nasals

and for retroflex consonants is almost as much as two.

The consonants (in connected speech) also show the
word or phrase initial consonants (i.e. the consonants

preceded "by a pause in the sentence) "being longer than the

corresponding word or phrase medial consonants as in

English (cf. Lehiste, 1960:42).

6. 5 Summary

The preceding investigation allows certain
conclusions with regard to the intrinsic duration of
sounds in Telugu. If vowels are short, there is tongue

height influence on their duration. If vowels are

(phonologically) long, then there is no systematic

relationship in this respect "between close and open vowels.
This holds good "bcth for words pronounced in isolation and
for connected speech. With regard to the opposition

frontness/hackness, the tendency is different for isolated
words and connected speech: in isolated words, the "back
vowels are longer than the front vov/els, whereas in
connected speech, the front vowels are longer than the
hack vowels.

As far as consonants are concerned, the one consistent
feature of duration is that, in "both isolated words and
connected speech, voiceless consonants are longer than
voiced ones. Place of articulation and manner of

articulation also have some influence on the intrinsic

duration of consonants, hut this influence is less
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consistent. For instance, among the voiceless plosives,
there is a tendency for velars to "be longer, "but there are

environments in which the dental has the greatest duration.

Among voiced plosives the tendency is for velar (mostly) or

dental to be longest in isolated words, but for the
bilabial to be longest in connected speech. To be
contrasted with these variations is the fact that, in the
sets of both voiced and voiceless plosives, the shortest is

always the retroflex. This is no doubt partly the result
of the relative shortness of the open interval in the case

of retroflex consonants, a factor which was noted above

(cf. 6.2.1.3.1.2) as preventing a generalisation for Telugu
that the open interval for unaspirated plosives becomes

progressively longer as the point of articulation shifts
further back in the mouth. Among the set of fricative
consonants the /h/ is the shortest in the group, the

longest being either /J/ or /s/. Among the nasal
consonant group, the bilabial nasal is the longest and the
retroflex nasal the shortest, the intermediate being the
denti-alveolar nasal. A consistent feature if one

examines consonants from the point of view of manner of
articulation is that the trill or tap is always the
shortest in the set. At the other end of the scale,
voiceless fricatives are longest in word-initial position
or in connected speech; the consonants of longest duration
may be either voiceless plosives or voiceless fricatives.
Among the classes of voiced consonants, the voiced plosives
are the longest and the trill is the shortest.

If one compares vowels and consonants, a number of
factors have to be taken into account. Thus, if one

compares vowels with voiced consonants, vowels will be
shown to be longer. But if the comparison is with
voiceless consonants, we find in the case of long vowels
and long consonants, a vowel will be either longer than or

equal to a consonant, and in the case of short vowels and
short consonants, a vowel will be ecual to or shorter than



a consonant.

Even the phonemically aspirated retroflex plosive has
a tendency for a shorter period of aspiration than the
other plosive types. The relationship "between the closure

period and the period of aspiration varies a great deal,
in that the duration of aspiration of aspirated plosives
can be either equal to or shorter or longer than the
closure period. The aspiration of aspirated plosives is

considerably longer than the open interval of corresponding

unaspirated plosives. Consequently, in general, the
aspirated plosives (in terms of closure plus release) tend
to be longer than the unaspirated plosives.

The variation in the duration of aspiration /open
interval with respect to place of articulation of a plosive
is somewhat different for aspirated and unaspirated plosives.
In the case of the voiced and voiceless unaspirated plosive

series, the velar plosive tends to have a longer open

interval than the other corresponding plosives, whereas in
the case of unaspirated plosives, there is a difference

depending on whether the set is voiced or voiceless.

Among the voiceless aspirated plosive series, the voiceless
velar plosive tends to have a longer period of aspiration
whereas in voiced aspirated plosive series, the voiced bi¬
labial plosive tends to have a longer duration of aspiration
than the other corresponding consonant series respectively,
at different places of articulation.

The affricates /c/ and /i/, generally, have a longer
closure but a shorter open interval. However, this open

interval is found to be regularly longer than the open

interval of other plosive series. The closure period of an

affricate is also consistently shorter tharythe closure
period of plosives. As a result, the duration (closure plus
open interval) of an affricate is approximately the same as

for a plosive consonant plus its open interval.
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The place of articulation of a consonant shows a

negligible influence on the duration of the preceding
vowel whereas the manner of production of the following
consonant does show a small effect. Thus, the vowel, on

an average, may have a tendency to be longer before a

bilabial or a velar plosive than before a dental or

retroflex plosive. Among the set of voiceless fricatives,
the vowel seems to have a tendency for a shorter value if
followed by a labio-dental voiceless fricative.

The voicing of the preceding consonant has a negligible
effect on the duration of a following vowel, whereas the
following voiced and voiceless consonants have some effect

(but only when a large number of samples are considered)
on the preceding vowel. The difference found in vowel
duration before voiced and voiceless plosive consonants is
less than 2 cs - longer before voiced consonants.

The length of the vowels (short and long) has no

effect on the duration of the following consonant. However,
the short and long consonants do show some noticeable effect
on the duration of a preceding vowel. The difference in
vowel duration before short and long consonants on an

average, is less than 3 cs, shorter before long consonants,
which is slightly greater than for the same vowel before
voiced and voiceless consonants contrasts. But there is no

inverse relationship between the preceding vowel and the
length of the following consonant. Even this difference
found in the vowel before short and long consonants (i.e.
the fact of the vowel being shorter before a long consonant
than before a short one) may be attributable to the number
of segments in a word.

The position in utterance has considerable effect on

the duration of vowels and consonants. There is no obvious

difference in the duration of word-initial and medial

vowels, but the utterance-final vowels are strikingly
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longer than the non-final vowels. Both short and long
vowels are lengthened before a pause, but the extent of
this lengthening is considerably more for short vowels
than for long vowels. The duration of (phonologically)
short vowels in utterance-final position can be as long
as the duration of a (phonologically) long vowel in non-

final position. In connected speech, the short and long
vowels in word or phrase non-final position are

approximately 5 cs and 11 cs respectively; whereas the
same vowels in word or phrase-final position are

approximately 16 cs and 2C cs respectively. This shows

clearly that there is a considerable effect of pause on

the duration of a vowel at the boundary and the effect is
much greater on short vowels than on long vowels.

The duration of consonants also varies considerably

according to their position in the utterance. The only
consonant phoneme which can occur in all three positions
in a word is /m/. It shows progressive lengthening from
initial to medial and from medial to final positions in
the word, the final /m/ being twice as long as the
initial /m/. Among the other classes of voiced

consonants, the word-initial voiced plosives are longer
than the corresponding medial voiced plosives. However,
this phenomenon is different for other groups of
consonants such as nasals, lateral and semiconsonants.
Such sonant consonants, as opposed to voiced plosives,
have noticeably shorter duration in word-initial position
than in word-medial position.

The duration of both vowels and consonants, whether
short or long, decreases according to the increase in
number of segments/syllables in a word. Thus, the longer
the word, the shorter the duration of a vowel or a

consonant in the sequence.

In contrast to this, there is a tendency for
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consonants to "be lengthened in word-internal consonant

sequences (this does not seem to "be the case in English.)
Some consonants in a sequence are at least one and a half
times longer than the same consonants occurring on their
own. For example the /t/ in /partra/ 'dish' is about
twice as long as the same /t/ in /pa:ta/ 'old'.

For the purposes of emphasis only the (phonologically)
long segments are further lengthened and if there are no

long consonants in the sequence of a word, then the
utterance-initial consonants are lengthened, and if the
word has no initial consonant but begins with a vowel,
then a 'glottal stop' before the vowel may be inserted.

The phonologically short and long vowels and
consonants show a significant variation in length between
the pairs, but the ratio for short and long vowels as

well as for consonants varies to a certain extent

according to the length and phonemic structure of a word,
as shown in Table 39 overleaf.

The duration of vowels in connected speech can be
reduced to about half the duration of same segments in
isolated words. The duration of a short vowel in words

in isolation, for example, is about the same as a long
vowel in connected speech. Furthermore, in connected

speech, the phrase or word-final vowels at the boundary
before a pause are considerably longer than the same

vowels in sentence-final position.

In general, each segment has a regular pattern and
predictable duration depending on its type, position in
the utterance and surrounding phonetic context, though
these articulatory constraints are not in conflict with
language-specific phonological constraints.



TABLE39.Meandurations(inca)of(phonemically)shortandlongvowelsand consonantsinIsolatedwords ShortLong
Differ¬ ence

RatioWord-structure

Vowels

11.7

28.1

16.4

2.4

8.8

27.1

to

•

00

iH

3.0

9.5

21.0

11.5

2.2

CD

•

CD

22.0

13.2

2.5

21.0

38.7

17.7

1.8

29.7

36.0

6.3

1.2

Consonants
8.4

23.6

15.2

2.8

8.1

18.2

10.1

2.2

(C)VCV-(C)VVCV[eg./iko/-/i:ko/ /nela/-/ne:la/]
CVCCV-CVVCV[eg./pikka/-/pi:ka/] CYCVCV-CYYCVCV[eg./nalugu/-/na:lugV] (C)VCCVCV-(C)VCCVVCV[eg./addalu-/addailu/] /mukkalu/-/mukka:lu/]

CV-CVV[eg./pi/-/pit/,/pe/-/pe:/etc.] (C)VCV-(C)VCVV[eg./anu/-/anu:/ (C)VCCV-(C)VCCVV/anni/-/anni:/ CVVCV-CWCVV/po:tu/-/po^tuu/] (C)VCV-(C)VCCV[eg./ata/-/atta/ /puta/-/putta/]
(C)VCVCV-(C)VCCVCV[eg./atanu/-/attanu/ /kanamu/-/kannamp/]
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CHAPTER 7

CONCLUSION

In producing a fuller description than has "been

hitherto available of the phonetic and phonological
structure of Telugu, the present study has brought to

light a number of interesting facts about the language.

Thus, while the distribution of consonants in terms
of what can occur in word-initial, word-medial and word-
final position, was relatively well known, we have been
able to show the extensive restrictions that operate in
the matter of what consonants can occur in a sequence in
different places in structure (section 2.3.1) and also
what consonants can occur with what vowels (section 2.3.2).

In the investigation of the phonetic nature of Telugu

vowels, a number of interesting points emerged. All types
of instrumental recordings show a considerable qualitative
difference between the members of short and long pairs of
vowels (a difference not consistently recognised in earlier
descriptions: see section 4.1). In addition, all the vowels

vary considerably according to their position and their

phonetic surroundings. This is equally true of diphthongs
as of pure vowels. The quality differences between short
and long vowels are maximised in word-medial positions and
minimised in word-final position. If the short and long
vowels are looked at as two separate groups, it is noticeable
that the qualities of short vowels fall more in the centre
of the vowel area and the long vowels more on the periphery.
In utterance-final position, there is a tendency for close
vowels to be somewhat closer and for open vowels to be
somewhat more open than in other positions.

Lip-position for different vowels varies on the vertical
dimension (lip height) rather than on the horizontal one.

The width of the pharynx varies according to tongue
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height, which contrasts with what has "been reported for

Igbo and Akan (see Ladefoged, 1979:44), in which the width
of the pharynx is independent of tongue height.

It has commonly been thought with regard to the
nasalization of vowels in the environment of nasal

consonants, that it is vowels followed by nasal consonants
which have the greatest tendency to be nasalized. In

Telugu, however, it seems that the strongest tendency is
for vowels that are preceded by a nasal consonant to be
nasalized (see section 4.3.5).

In some respects /h/ is subject to the same

conditioning factors as vowels. For example, when vowels
occur in polysyllabic words in which all the consonants are

nasal consonants, then the vowels are all nasalized. The
same is the case with /h/ in words in which all the other
consonants are nasal consonants (see kgm.16). There is,

however, some difference between /h/ and vowels in words
where not all consonants are nasal. In such cases, a vowel
followed by a nasal consonant but not preceded by one will
not usually be fully nasalized. In an analogous environment

however, /h/ will be nasalized (see kgm.17). Thus /h/
appears to be more susceptible than any other segment to
nasalization in the environment of an adjacent nasal
consonant.

The view that duration is an important distinctive
feature in vowels has been shown to be well-founded, in

that long vowels have on an average more than twice the
duration of short vowels. This makes the position regarding
utterance-final vowels particularly interesting, in that
there the duration of phonologically short vowels is as

great as that of long vowels. In the cases where there is
a minimal pair, a difference can be made. The long vowel
will be of greater duration than the short one, though this
difference is by no means as marked as in the case of non-
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final vowels (see sections 6.3.1 and 6.2.2.2). The
duration of diphthongs is approximately the same as long
vowels.

Differences of duration "between long and short
consonants are no less apparent than the differences found
for vowels. That this is "by no means a universal phonetic
feature of languages is shown "by what has "been observed,
for instance, for Icelandic, in which "long vowels are

usually twice as long as the corresponding short vowels.

However, long consonants are never twice as long as their
short counterparts". (Harness, 1975). In Telugu (see
section 6.3.2) long consonants have more than twice the
duration of short consonants.

Given the restricted possibilities of the occurrence

of consonants in utterance-final position in Telugu, it is
less easy to generalize than in the case of vowels.

Nevertheless, there seems to be a similar tendency, in that
utterance-final /m/ is longer than the same /m/ in other

positions. The statement that has been made for Snglish
that "consonants are longest in word-initial position"
(Klatt, 1976:1213) does not apply in an overall sense to

Telugu. In Telugu one has to take account also of
consonant manner. Fricatives tend to be longer in word-
initial than in word-medial position. On the other hand,
nasals and laterals tend to be shorter in word-initial than

in word-medial position (see section 6.2.2.2). One
constant feature of consonant duration in Telugu is that
voiceless consonants are consistently longer than voiced
consonants. This factor does not, however, seem to produce
a compensatory difference in the duration of preceding
vowels, since vowels followed by voiceless consonants are

not always shorter than those followed by voiced consonants.

In this context it is interesting to note that the
situation is different with regard to nasals. That is to
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say that nasals followed "by voiced plosives are considerably
longer than those followed by voiceless plosives (see
section 6.2.2.4).

There is a general tendency for all types of segments
to be shortest when the number of syllables in a word is

greater. This contrasts with the phenomenon of certain
consonants being longer in a sequence of consonants than on

their own (see section 6.2.2.4). Thus each phonetic segment
has its own inherent phonological duration depending on its

position and surrounding context in the word.

With the exception of retroflex consonants, all

phonologically unaspirated plosives have been shown
sometimes to have a short period of aspiration before the
onset of the vowel. The length of this period depends

partly on the place of articulation of the consonant, but
also on the nature of the following vowel. For example,
velar plosives have the longest period of aspiration when

compared to other plosives. In the case of bilabial

plosives, the period of aspiration is longest before back
rounded vowels.

In view of the fact that phonemically unaspirated
plosive consonants as well as phonemically aspirated ones

have a period of voicelessness after the release of the

plosive, it might be supposed that the essential difference
between the two would lie in the duration of this period of
voicelessness. In fact, it appears that the airflow is more

important, in the sense that minimum period of aspiration
for an aspirated plosive is no greater than the maximum

period of an unaspirated one. Aspirated plosives, however,
are characterised by a considerably high airflow (see kgm.13).

The two kinds of phonemic aspiration after plosives,
i.e. in terms of voiced and voiceless, show approximately
the same amount of airflow. The aspiration of voiced
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aspirated plosives is characterised by a lower amplitude
of voicing than that for vowels. Acoustically, the

aspiration of phonologically aspirated plosives is
characterised by some stronger friction noise than the /h/
on its own. As far as affricates are concerned, the

aspiration appears to be difficult to separate from the
fricative noise of the fricative part of the affricate.

The hiss that shows up in the spectrograms of the
fricative part of an affricate supports a clear distinction
between fortis and lenis articulation: the [s/J] always
show stronger friction than the [z/3].

Among the other types of variation in the place of
articulation of given consonant units is that related to
the quality of neighbouring sounds. Particularly striking
is the fronting effect of even preceding vowels on velar
consonants. In general terms, the maximum variation in

place of articulation is found in retroflex consonants,
which vary not only due to vowel context but also in terms
of place in structure and of consonant type (i.e. whether
voiced or voiceless, long or short). Among the findings in

respect of phonetic detail is that concerning sonorant
consonants (nasals and laterals) when surrounded by open

vowels (a/a:): in such an environment these consonants can

be pharyngealised.

One set of consonants for which different places of
articulation have formerly been recognised is that of
affricates. Whether the distinction has been held to be

phonemic or allophonic, earlier accounts have spoken of
Telugu as having both dental and palatal affricates. This
does not appear to be supported by the instrumental
evidence provided by the present investigation. The two

types of affricates have a similar point of contact and the
main difference is in fricative part of the affricate (see
section 5.3.2).
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Though voicing/voicelessness is a distinguishing
feature for many Telugu consonants, the distinction at the

phonetic level is not a simple one of a segment "being fully
voiced or entirely voiceless. Sonorant consonants, which
are typically voiced, may "be partially devoiced when
utterance-initial or when immediately preceded "by a

voiceless plosive. However, they are seldom completely
devoiced in any of the contexts. In the case of voiceless
plosives, voicing of the preceding vowel continues for a

short period into the voiceless plosives.

The airflow traces of long consonants give no

indication of rearticulation.

It is generally held that vowels have a higher

intensity than consonants and that the intensity of vowels
is a function of their intrinsic quality (in terms of

long/short, close/open). However, experiments reported on

here show that in Telugu, consonants sometimes have a

higher intensity than vowels, and the intensity of vowels
may "be related also to syntagmatic features - the number of
syllables in the word, the place of the vowel in the struct¬
ure of a word, and so on (see section 4.3.6).

This topic is clearly one of a number touched on in
this thesis where further research is needed. A fuller

investigation of intensity would necessarily involve a

study of stress and intonation, topics'which, for consider¬
ations of time and space, it has been necessary to exclude
from this survey. Other matters touched on that merit more

detailed study include the nature of vowel on-glides, the
phenomenon of vowel-harmony, co-articulatory features of
segments, the question of gemination and/or length in
consonants, aspiration, and the relationship of diphthongal
off-glides to semi-vowels. Restrictions have also been
unavoidable in the case of topics examined in greater depth,
in that some findings that have been found to be valid for
two or three speakers could usefully be tested against the
speech of a larger number of speakers.
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