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(He who knows the distinctions of tone and

length may go and sit with the professors).

Taittiriya-Pratidakhya, 24:6

1. Introduction

\

» Previous studies of vowel duration in various languages, in-
cluding English, have shown that some factors affecting vowel dura-
tion are: (i) the degree of opening1 of the vowel; (ii) certain
properties (voice, place3 and manner# of articulation, and "force"?
of articulatien) of the following consonant; (iii) linguistic struc-
ture,6 i.e., the nature of the phonemic contrasts employed by a given
language; -and (iv) the amount of glottal opening and airflow.”7 Little,
however, has been published on the effect of the fourth factor, i.ev,
aspiration, on vowel duration. Recently, in a study of Hindi (stan-—
dard Delhi) vowel /a/, Maddieson and Gandour (1976) have found an
interaction between phonation type (aspiration, "murmured' or 'breathy
voiced') and vowel duration. A later study of Maddieson (1977) of 5
languages (Assamese, Bengali, Hindi, Marathi and Eastern Ar@gnian)
showed that vowel lengthening before aspirated consonants is not a
universal. The present study examines the influence of postvocalic
consonants (voiceless unaspirated, voiceless aspirated, voiced un-
aspirated and voiced aspirated) on vowel duration in Maithili--an

Indo-Aryan language spoken in Nepal and India.

Not much experimental work on vowel duration has been done on
the languages of India and Nepal. To date, only 6 studies-—dealing
with the acoustical measurements of vowel formants and vowel dura-
tion--have been reported on: Hindi (Dixit 1963; Mittal and Gupta 1971;
Maddieson and Gandour 1976; Maddieson 1977) and Malayalam (Velayudhan
1971; Velayudhan and Howie 1974). As far as I know, no acoustic study
of any of the languages of Nepal8 has been carried out yet.

Little has been published on the phonetics and phonology of
Maithili. The only studies that I know of are: Jha (1941/1965; 1958),
Yadav (1976); Ingemann and Yadav (1978) and Yadav (1979a.b).

1. A slightly modified version of this paper has appeared in South
Asian Languages Analysis: 1 (1979).

2. Dr. Ramawatar Yadav is Lecturer in English at Tribhuvan
University. He wishes to express his indebtedness ‘to
Dr. Frances Ingemann for her kind help in recording the mate~
rial, and constant advice and guidance.
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2.  Experimental Method

2.1 Materials

Twenty=~eight monosyllabic minimal word pairs differing only
in the final consonant were embedded in the sentence frame (pler
ekber --— kohu) 'plvase say --- once again.' The test words (given
in Table I) included 17 consonants in final pObltlon. [p, b, bh' t,
th g, ab, t, th c, chy i, jbB; Kk, kb g gh] and six vowels (i.e,
9, a, o, qJ The sentences were randomized and three recordings
of the randomized sentences were made. The sentences were spoken
in a relaxed informal style at normal conversational speed and with-

out contrastive stress on the test words.

TABLE

Iest ¥Words

Sentence frame: [pler ekber ~- kohu]
'again  once say'
500
(1) [e] {e]

[bie ' . b, '

[biég] Icfnter lkhep] times’ [gap) ‘talk’

pick up! {k"eb]  ‘'sail [gab) 'a seedling ready [ . © <
200 i Lo P
g - -8

[biéﬂ ‘eeed (k%] 'plant seeds’ to be trans-
(613" rrystr c . , planted’ ; om0
lotk) oo, {oeal vedas leob®  pregnamey’ (i.c. 4 s
sell (bed"]  ‘piercer of paddy crops)--
/ ) G/e

a netaphorical use.

ek
[bik"]  pojson {hat) ‘moie
thot")  ebstinacy” woed
[kun“][u]-puqh- I , o] fa)
sh; pressure’ [kot] 'a muslim celew [bat) 'matter; talk'
[kud) *Jump’ ) bratipn' foath)  tpaia: oot Pyt L I L S
[kot™] *sour [bad] Cafter Uilubial Denial  Retrofles  Affricate Velar
Tkool © " rdig [had®™  out tnte che Consonants Following the Vowess
[bak] i]w‘c‘t rig. 1:  Average Yowel Duration {(in msec).
{bag) "gardea”
(hag™  eiger

2.2 Speaker
The speaker (the author) was born in a village in the Tarai of
Nepal and is a native speaker of Maithili.

2.3 Apparatus

Three recordings of each sentence were made on a Uher Royal
Deluxe tape recorder. Eighty-four (28 x 3) wideband spectrograms

were made on a Kay Sonagraph 6061B,

2.4 Measurements

Two ueasurements of duration were made: (1) vowel length was
measured from the VOT (voice onset time) i.e., the start of the
vowel to the closure of the following consonant. The results of
these measurements are given in Table II and Figure 1.




!T°T Glz ¢S18 ¢SIg S17 qs -
OT'T 20% 002 60Z 00¢ 3
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Table II shows vowel duration in msec measured from the start
of the vowel to the closure of the postvocalic consonant for each
of the three utterances of each word, the average duration of vowels,
and the ratio of vowel duration preceding voiced and aspirated con-
sonants to the duration of vowels preceding voiceless unaspirated
consonants. Thus, for example, the mean vowel duratioms in 3 tokens
of the words [bié] and [bicH] were 128 msec and 147 msec——the vowel
preceding the aspirated consonant being 19 msec longer, with an
average ratio of 1.00 to 1.14. Similarly, the average vowel dura-
tions in 3 tokens of the words [bij} and {bijbT were 170 msec and
183 msec-—-the vowel before the voiced aspirated consonant being 13
msec longer, with an average ratio of 1.00 to 1.07; and so on. The
measurements, thus, clearly show that the aspiration of the follow-
ing consonant does seem to affect vowel duration in Maithili.

Average vowel duration is also shown in Figure 1. The abscissa
shows the postvocalic consonants of various places of articulations
that occur while the ordinate shows the vowel duration in msec. From
the limited data presented here, nothing definitive can be said about
the influence of place of articulation of the following consonant on

vowel length.

(2) In three words beginning with a voiceless aspirated conso-
nant, an additional measurement of vowel duration was also made from:
the release of the preceding consonant to the closure of the follow-
ing consonant. These measurements are shown in Table III. A. and
Figure 2. Table III. B. shows the duration of aspirated release in

the words [khep, kheb, khebl] .

Table III

A. Vowel.Duration (in msec) of [e]

Following o—o excludiff aspiration
ow ) t

Consonant 1 [g] a Average Jatio 300 b 0----oincluding aspiration
kle-  p 210 200 300 203 1.00

b 240 215 250 225 1 10 . I
PR

-
-

P 255 220 240 238 1.17 200 | -

B. Duration ox Tnitial kh— Release //

Before 1 2 3 Averape 100
-ep: . 75 70 75 msec

-eb 65 65 7C 67

~ebl 75 60 . B0 65

p b bh

Fig. 2: Average Vowel Duration (in
msec) of [e].




The Influence of 5

Figure 2 shows the average vowel duration of [e} as derived
from the two types of measurement, i.e., (i) from VOT to the closure
of the following consonant, and (ii) from the release of the preced-
ing consonant to the-closure of the following consonant. The figures
for the second type of measurement are naturally higher since the
duration of the initial aspirated release is also included in them.

300 Hindi [a] Outvnnn o 300}

Maithili [a] @w—o

200 209

100 100
msec msec

t- th d dh i e 8 a o u

Fig. 3: Average vowel duration (in Fig. 4: Average Vowel Duration
msec) of Hindi {a] and (in msec).
Maithili [a].

Figure 3 presents a comparison between the Hindi data as re-
ported by Maddieson and Gandour (1976) and the present Maithili
data. The results bear a striking similarity between the two.

Figure 4 shows the 'intrinsic' duration of the Maithili vowels
based on the limited data used in this study. In Maithili, as in
other languages, high vowels are shorter in duration than low vowels

3. Results and Discussion

Examination of the data reveals the following:

(i) Maithili vowels preceding voiced unaspirated consonants
are longer 'in duration than vowels preceding voiceless
unaspirated consonants, with an average ratio of 1.00 to
1.18. '

(ii) Maithili vowels are longer in duration before voiceless
aspirated consonants than before voiceless unaspirated
consonants, with an average ratio of 1.00 to 1.09.

(iii) Maithili vowels are longer in duration before voiced as-
pirated consonants than before voiced unaspirated conso-
nants, with an average ratio of 1.00 to 1.06.
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(iv) The present Maithili data are completely amenable to the
generalization that vowel duration appears to be corre-
lated with tongue-height; in other words, other things
being equal, a high vowel is shorter than'a low vowel.

(v) The present data offer yet another support10 for the

' traditional grouping of Maithili consonants (and perhaps
those of all Indic languages) not only into voiced and
voiceless categories but also into aspirated and unaspi-
rated. In other words, the features of voice and aspira-
tion do lend an increment of length to the preceding vowel.

Notes

1. See House and Fairbanks (1953); Peterson and Lehiste (1963);
and House (1961), to name only a few.

2. See Halle“and Stevens (1967); Chomsky and Halle (1968).
3. See Fischer - Jorgensen (1964).

4.  See House and Fairbanks (1953).

5. See Belasco (1953).

6. See Zimmerman and Sapon (1958).

7. See Chen (1970).

8. A solitary exception may be Hinton's (1970) 'study of Gurung--a
Sino-Tibetan language of Nepal-—, but I have not yet been able
to get a copy.

9. For inventory of Maithili comsonant and vowel phonemés, see
Yadav (1976). ’

10. For support based on temporal course and width of the glottis,
see Ingemann and Yadav (1978).
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