
CHAPTER III
NASALIZATION IN GUJARATI

anusvaro vyanjanam va svaro va,
** ^ sakanscid svaradharman grhtnati,

• •

kanscid vy axi j anadliarman »

(ttvata : RP»I«5)



Nasalization in Gujarati
3.0 Introduction

This Chapter tries to study the issue of nasalization
in Gujarati. Turner and Bloch have noted that "from the
earliest time" there was a "tendency to pronounce vowels with
the velum incompletely raised" or with the "relaxed velum".
This resulted in nasalization of vowels in IA.^ Apart from

such a tendency Bloch notes that the general nature of IA is
more conducive to nasal vowels. He attributes this nasality
in vowels "to the fact that the nasal resonance innate in
vowels asserts itself in favourable circumstances and

2particularly in connexion with long vowels and 'a1 2 3". The 
nasals in Pali such as 'ghamsati', 'hamsati' (ghars hars-)
and in prakrt such as 'amsu' (asru-) 'pamkhi' (paksin) etc*

• • • • '

indicate the relaxed state of velum in the history of 3A. 
Gujarati certainly conforms to this tendency and we are dis­
inclined to agree with Turner when he says that "in Gujarati
this tendency to nasalize though present, is less in evidence

3than in other MI languages." Out of the examples of nasali­
zation given by him two are doubtful as they have either 
•V + consonant' sequence or 'V + N + consonant' sequence 
dialeetally•

Turner: magwu : £ magwu J ' D^t £maijgwu J
mad3wu D^s £ mad3wu j D^: [majtdjwu' J

/

1 Turner, 1975, pq 99, Bloch, 1965, p. 49.
'ii

2 Bloch, 1965, p. 4*9.
3 Turner, 1975, p. 99



His other examples are non-nasalized in Marathi too

4

Gujarati Marathi
sap sap
_ —kakdi

•
kakdi

•

oth
' «

oth
•

ubhu ubhQL {transcribed as
. Turner)

In fact there are many words where Gujarati has nasalized 
vowels and Marathi has non-nasalized ones!

Gujarati Marathi
| kaio"] * thorn* [ k*t a*]
[dSt ] * tooth* . Ldat ]
f valcu] * bent' [ vakc^e J
fsaks^J * chain* [ sak^l]
[iSki] ’ tank ’ [£aki]
f pat/ ] ■ 'five' L pats]
[t/apo] 'flower* Ctsap^a]
[k^atj ol ' comer1 [ k^atsa]
[4as ] 'mosquito * [^as ]
r w i Ml
[sH J 'knot* f gath]
jjvat/wuJ 'to read* f vatst^e]
[fiakwu] 'to drive* L halci^e "]

Many more words of this type could be listed* Moreover, 
where Marathi has * N + C* sequence Gujarati has 'N-loss
nasalization*



Gujarati Marathi
[“t] • camel'
[pakhI •wing* [packs']

F \—i 'number' [sgka]
[utJu] 'high/tali' [unts sj
[t/^ik] ’sneeze' [yiijka]
[b6it] 'wall' [b^inta]

(su^h] 'ginger' [sun A]
[vit/hi] 'scorpion' [vints^u]

It is not clear on what basis Turner finds nasalization less 
evident in Gujarati® More evidence can also be produced from 
Bengali to disprove Turner.

Gujarati
[ ak ] 'number*
[ sak&(/J 'chain'
[ sat/wu] 'to collect'
[matjcjoj 'platform'

Bengali
[ »*]
[ .I'**1]

f /at/an]
C mat/ a]

As nasalization of vowels in Gujarati is a crucial issue,
\

it would be worthwhile to go through the ancient as well as 
modern approaches to the phonetics of nasality®
3«1 Views of ancient Indian treatises:

Phonetically nasality is an interesting process. Bloch 
has dra^m attention to the innate nasal resonance of vowels® 
The various obstructions in the oral cavity required for the 
production of consonants help to control the lowering of the 
velum, but there being no obstruction in the oral cavity for
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vowels there is a possibility of the velum being relaxed
and in such unconsciously relaxed position of the velum a
little air may escape through the nasal passage. This feature
of vowels may get a predominant manifestation in some dialects/
languages. At MI stage there are various indications that the
equivalence of long vowel was nasalized vowel in the vicinity
of a sibilant, r and 1, (i,e, non-occlusive consonants). RP
suggests nasality in the first eight vowels wheno they are in
the final position (avasane) and when they are unchangeable
(apragrhya) 1:63. RP quotes sakala's view that vowel * *u' is

4prone to nasalization® Panini recommends nasalization to 
'a: , i,u* when at the end of a sentence. The most interesting 
comment made by Bloch is: "these exceptional facts are of
interest as confirming the tendency of the velum to relax 
resulting in nasalization of long vowels and In certain 
endings, even of short vowels as the most important conse—

5quence." The treatises describe nasal sound as *nasilcya* 
or anunasikya.* Except TP all other pratisakhyas accept 
that nose and mouth both are involved for nasal sounds,^ For 
these sounds RP uses the term ,rakta’.'', Allen quotes from 
sarvasammata siksa the picturesque description of such

See also, AP, I^ 72. ukarasyetavaprktasya.
vp» 73• ukaro^prkte dirghamanunasikam.

5 Bloch, 1965, p® 49.

TP, II, 52, nasikavivaranadanunasikyatn.
36. raktasamjnoArnunasikah

• •

7
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nasality in the vowels uttered by women of Saurashtra. This 
is perhaps the only clear reference to regional speech habits, 
Having noted this innate nasal resonance our treatises have
referred to coarticulatory nasalization in the vowels and the
assimilation of nasals to the following stops (homorganicity).
Before classifying these references it is essential to note
one complicated nasalization process of Sanskrit called
1 anusvar1 (m,rtj.). It was restricted to post vocalic position
before fricatives, ’1' and glides. As Allen has said the
phonetic value of this feature is difficult to decide.
Especially, ' m, nrj’ before fricatives, '1' and glides have
created difficulties in solving nasalization issues in NIA
languages. The theoretical suggestion of considering anusvar
as the nasalized fricative may not be so acceptable as its
behaviour is complicated* When it is followed by '1' and

9glides the duplication of ’l1 and glides is recommended.
The nasalization of this anusvar creates a diphthongal element 
by joining with the preceding vowel i.e. vowel + nasalized

mm /•V**

anusvar + the duplicated * 1* or glides gives ¥s + duplicated 
'1* or glides. The anusvar turns into a nasalized sonorant

Allen, 1953» p® ^0 kamsya-dhvani samam rangam
hrdayadutthitam bhavet, yatha saurastrika nari

• • • »

takra4 ity abhibhasatelevam rangah prayoktavyah.• * • • *9 - «RP, IV, 7 antasthasu rephavarjam parasu
*

tam tam padadisyf'*anunasiltam tu.
• • . .8 tatha nakara, udaye lakare

TP, V,25 laparau lakaram.
26 naka.ro ’tiunasikam.
28 antasthapara&ca savarnamanunasikam.



and perceptibly results into ’u' when followed by fricatives 
x.e, vowel + nasalized anusvar + fricative gives V + u + 
fricative. RP compares the union of ’a' and anusvar with 
1ai/au’, thus implying that ’awy’ resembles diphthong.It 
is also suggested that even when anusvar is followed by '1* 
or glides, along with the duplication of '1* or glides anusvar 
turns into 1u’. All these observations show that anusvar in 
Sanskrit had a very crucial role (i) in spilling the nasaliza­
tion on the proceeding vowel and (ii) in itself becoming a 
nasalized vowel ’ u*-.

Anusvar turning into *u* ask's for a little diversion. It 
is noted that *u» vowel is prone to nasalization. The oral 
cavity opening is minimal for 'u*. ’m’, the bilabial nasal

* Iocclusive and nasalized u vowel have very close substitutable 
neighbourly positions in the mouthy In Kibena (Africa- 
Tanzania) when the word begins with the ’labial nasal + labial 
stop’ ) sequence the nasal becomes syllabic and the
phonetic product of the same will be [^Umb-] when the sequence 
is [^g-] the phonetic result is [^9j>g-](here ’9’ is the back 
short vowel) and when the sequence is£^nd—3 the result is

4-j^^nd-] •' The associated vowels with these sequences indicate 
that

(i) articulatorily they have a close relationship with the 

respective nasals®
(ii) the innate sonority in nasals can result into syllabicity 

which in turn may result into nasalized vowels.

RP, XIII, 4l hrasvanusvaravyatisahgavatpare.10



Hence, there, are two innate processes
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(a) where innate nasal resonance of vowels may result into 
•V + N' as one of its developmental possibilities! e.g.

Sanskrit Marathi
utj tj a untsj
us^ra

(b) where innate sonority of nasals may result into a
syllabic nasal and that in turn may result into a
nasalized vowel e.g.

ssm+vad
usa + vad 

s auvad 
sguvad

Such phonetic processes (which are bahya-prayatna), play a
lvery important role in modifying the segmental sounds. Nasaliza' 

tion in Gujarati though initiated by a segment, spreads over 
the sequence like murmur. But the differences between murmur 
phenomenon and nasalization phenomenon are like this; 
Nasalization:
(1) Besides the nasalization in indigenous words there is 

nasalization which results from the diachronic N—loss
. i.e. sound change®

(2) The N-loss-’anusvar’ deletion - (before fricatives, '1' 
and glides) recommended by pratisalchyas is carried over 
in various different ways in other NXA languages too 
(besides Gujarati).

(3) Nasalization is common to all the dialects of Gujarati.
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Murmur-
(1) It is not the result of a sound change®
(2) Though voiced *£' spilling ‘breathy voice* is a natural 

^phonetic consequence found in most NIA languages it does
not result into murmur prosody in other languages as it 
does in Gujarati.

(3) Murmur is restricted only to some dialects of Gujarati.
After this diversion we come back to the issue of 

11coarticulation. RP in the chapter on faulty pronunciation
condemns the habit of nasalizing the vowels when adjacent to
nasal .sounds. What the pratisSkhyas feared in Sanskrit is a
natural phonetic possibility and^can happen in any language.
They have indicated all the possible contexts of nasality 

12spread. RP particularly mentions that the stop sound
13decidedly becomes a nasal stop when followed by a nasal stop.

TP notes views of various scholars regarding the degree of
nasality. RP recommends 'heaviness* in vowels when followed 

— iZj.by the anusvara, Allen has quoted Sweet's remark?with
regard to Latin where "m before the hisses and semivowels

15represented a nasal lengthening of the preceding vowel”. J

11 RP, XXV, 56, raktai ragah samavaye svaranam na
• • •

nunam nrmnam nrmana nrbhirnrn
12 TP, X, 11, anunasike anunasikam

AP, •£» 69, anunasikasya ca purvenaikadese.«13 RP, VI, 41, nasikasthanamanunasikaccet.
14 RP, I. 21, t athe tares am s amy oganu svarparaniyani• * • • \

Allen, 1 eIS'3J P.H-15
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The lengthening of the vowel was for maintaining the
syllabic quantitative pattern. The commentators of TP

1 (Sclearly recommend such length. Nasal consonant causing 
nasality in vowel and in turn vowel getting lengthened \fas 
also noted by all the treatises:

(i) V + N
(ii) V + N
(iii) Y: + N

They also unanimously refer to assimilative sequences such 
as * *N + C*; if nasal is followed by the stop consonant it 
becomes the last of the class of the following stop.17 They 
seem to have forbidden such homorganicity when nasal is 
followed by fricatives. The reason for this might be that*.
(i) there exists homorganic nasals to each stop class: 

vargavaccaisu (T.P.II.51).
(ii) between the *nasal + stop* sequence there is a smooth

assimilativeness as there is ^dependency* relation
between the components. RP cites a scholar who puts
the voicedness of 'akara' and nasality together saying
that just as the 'a* vowel generates voicedness in the
sonant sounds the anusvar generates voicedness in nasal 

18consonants,

XXII,

17 RP, IV,

TP, V, 
RP, XIII,

14, sanunasikam yadaksaram uktani etani.
_ * _ « • ’sarvani aksarani guruni vidyat janiyat

(from Somyarya and Gargya's commentry).
6, vis thane sparse*, udaye m aka rah

mm •sarvesamevodayasyottamara svara.
• •27, makaraspar^aparastasya sasthanamanunasikam.

15 t ahurghosam ghosavatSmakarameke f*nusvara_
manunasikanaml anusva'rah svasthanadagcitya 
ghosatvam janayatiti (commentry)
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e,g«

X • 6 <

In Gujarati s^m+tulsn 
(i) N -»V + C

(dental)
i

b —> C
(bilabial)

bilabialness of the occlusion of 
nasal, changes to dentalness by 
assimilation of components,

i « e 9 £ ss ntula n J
(iii) There being less of such dependency relation between 
the nasal and the other sounds besides stops (i.e. fricatives, 
'l', glides etc.) homorganicity is not probable. However, 
Gujarati dialectally shows such homorganicity 

e.g. 'lineage1
^kansj * a name’.

The ancient scholars were perhaps aware of the flexible nature 
of this 'nasal' i.e. anusvara, which in the context of non­
occlusives would leave its consonantal component and make its 
syllabic component prominent. That is why RP and VP consider
this anusvar as either a consonant or a.vowel.19,20

19 -RP, I. 5, anusvaro vynjanam va svaro va.A •
sal’lcanscidsvaradhannan grhnati,

• •kUnscid vyanjana^dharman. (from uvata's commentry)
20 , tVP,III, 132, 133 svara aupasavih

anusvarena•vyanjana,



Allen has noted Panini's optional use of ' *)' in places H H
»

where earlier treatises recommend homorganic nasal* Such
alternative choice might be indicative of these existing
dialects. Hence, it is not at all surprising to find
variations in the nasality manifestations in 3SHA languages. 

Summing up the views of treatises one can say that:
(1) vowels have innate nasal resonance which shows up in 

appropriate environment. The innate resonance should 
be differentiated from the coarticulatory nasalization 
of vowels.

(2) coarticulatory nasalization can be the assimilative 

function of adjacent nasal consonant which nasalizes 
the vowel. The other type of coarticulatory 
nasalization is the result of sequential behaviour of 
sounds i.e. in a sequence '¥ + N + continuant*, *N*
is turned into a nasalized vowel spilling its nasaliza­
tion to the previous vowel; thus creating a nasalized 

sequence of vowels.
(3) the nasalized vowels are lengthened,
(4) the nasal is assimilated to the following stop 

consonants
(5) the nasal has its innate sonority to help to bring out 

its possible syllabicity.
3.2. Modem phonetic views

Our treatises have concentrated on the contextual 
behaviour of the nasal element but they don*t describe the 
production of nasal sounds. Modern phonetics is more clear



442about this aspect. Although there are many disagreements
amongst the researchers as to which organs are most active ones

A
in velo—pharyngeal closure, it is agreed, upon that "normal 
velopharyngeal closure for speech involves two components.
One is the displacement of the velum posteriorly and 
superiorly against the posterior pharyngeal wall. The
other is movement of tori-tubari and the salpingo pharyngeal
folds medially and posteriorly against the sides of the 

2lvelum. Bjork and Nylen agree that there is a backward and
"t H Cupward movement of soft palate. 22 :e Researchers have

correlated pharyngeal movement with different parameters. 
Harrington correlated it with vowel height and found that
high vowels had greater inward movement than 1o\j vowels.2-*
Bell Berti took EMG readings and concluded that pharyngeal
wall activity increased for the low vowels in most of the

2.hsubjects.. (fig.ion p. 442shows different muscles surround­
ing the nasopharynx.) Most of the researchers have accepted 
levator palatini as the primary muscle involved in velar 
clo sure.
3a2.1 Acoustic researches

Researchers have clearly noted that the occlusive nasal 
(nasal murmur) is characterized by a spectrum in which 
is weak or absent. A formant at approximately 250 c/s

21, Dickson and Dickson, 1972, p. 372.
Bjorlc and Nylen, 1963, p. 441-4^2,

23 # Harrington, 1944, p. 325-345.
2it* Bell Berti, 1973.



4 43

Salpingo pharyntjcus

jtfaso pharynx
soft Palate

, : . Tonsil
Interior a.Yen or Alias

Falato 31 os Sal arch 
Oral pharynx

.Nasal cavity ana tuvitncics 

Oval cavity

Fig. la. Sa3iltal section through nos*

• t * 'i ■

Levalo Palali

:o phatyngeus 

Superior constrictor

l b Thg muscles of the nasopharyngeal islliu/nus

Naso pharynx 

Velum Post Pharynjcal wall 
A rch of alias

Fi<j 1 o, The contact of the elevalcel 

velum wilh the , posterior pharyngeal wall



generally extending into adjacent vocalic segment dominates
the spectrum. Pant has found the bancj/fcidths of nasal formants

25larger than the other vowel like sounds.
The nasality entering into vowels is a natural process in

the neighbourhood of nasal occlusives as indicated by the
extended formants. However, if the vowel is nasalized
(phonologically too) then it possesses the nasal characteristics
as a distortion superposed on the vowel spectrum. "Typical
nasalization cues are the addition of the first nasal resonance
in the region below the first formant of the vowel like (open)
sound and a simultaneous weakening and shift up in frequency of
the first formant F^. Fant shows that in nasalized open
vowels there enters a 'baseline formant' below F^, see fig^ton 

27 The anti-resonance enters whenever there is a side 
branch to the acoustic pathway and hence it enters in the 
transfer function of nasal consonants and nasalized vowels.

O QSee fig .Son p •44$T»
The zeros or anti—resonance is not a unique property of 

consonants. For the nasalized vowel a clear resonance and an 
anti-resonance below the' frequency of F^ and also minor 
spectral irregularities higher up in the spectrum are visible. 
Due to nasal coupling we get distributed pole-zero pairs.
When zero comes close to a pole the combined effect of the two 
on the spectrum will be small®

Fant (Ed. Malmberg) 1968, p» 237.

* ibid, p. 237.27 * ibid, p. 184#
* ibid, p. 208.28
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tie] B^S«-/S V6w«£

The ftfbl first formant of ihe nasalises! C*J 
n3. gr (Font 1360 7. 104)

Th« vowel C3J nasalised 
Fij. (fant 1368 T. 208)



The most interesting result of Fant's work is the
!continuity concept'. The baseline formant of a split
first formant of nasalized back vowels having an additional
nasal resonance N 1 is continuous with the baseline formant
of a nasal consonant [ mj, [ h j, or [ g.] «

Fant prefers to preserve this continuity concept of the
F-pattern in all possible sound segments by "considering the
spectrum to be composed of the basic F-pattern resonances
plus additional pole-zero pairs due to the particular

29articulation and source location,1! For orally closed
nasals and nasalized vowels where resonance frequencies may

"the
be equally associated with the nasal and^oral systems, the 
identification of the F-pattern formants must rely on 
continuity criteria® The position of complete oral closure

e

for the nasal consonants is gradually changed to the open 
oral cavity for the vowels - these vowels will have the nasal 
coupling, and the formants will move accordingly. Fant calls 
this 'the time-variation of the F-pattern which then becomes 
a continuous function of time'» Xn other words nasality is 
not a static point and the relevance of Fant's conclusions 
can be seen better when one sees the actual language 
situation having the sound change as N-loss nasalization in 
progress®

In^spite of all these researches there are many aspects 
connected with nasalization which have not yet become clear®

446

Fant (Ed® Malmberg) 1968, p® 220.



There are many complexities attached to the acoustic and 

physiological studies of ’nasality'* The amount of 
vagueness and breadth of this term in the linguistic 
literature is so much that the researchers have concluded 
that there is no nasality unless someone hears it and'such 

perceived nasality is not necessarily the same as 
linguistically significant nasality. There are no definite, 
steady and definable positions of naso-pharyngeal muscles 
for describing 'nasality*. Entenman refers to Delattre who 

believes that the main difference between French nasal vowels 
and English nasality is in pharyngeal adjustments: English
nasality is produced only by lowering the velum but the 
French nasalized vowels require adjustment of pharyngeal 
cavity in such a way as to create anti-resonances with the 

nasal cavities P- 44*- 4fs>3
The X-ray photographs produced herclearly show that

the nasality in Gujarati is pi-oduced not merely by velum
lowering but also by other adjustments in naso-pharyngeal 
Pi L-tMre. I %how$, Hie. Pos'.fcio-n of vdu-wi in 'neubrsl state, 
muscles. TPictures XI and III show that for nasalized

aT'] the velum clearly touches the tongue. T'ie Pictures IV 

and VI show the nasalized [il and[ ej respectively. The 
palate/velum depression is comparatively much lesser for 
these two vowels than for £ o~) vowel. (See ti e 'picture V). 
Particularly levato-palati and palato pharyngus muscles f 

adjustments change a lot for each vowel*

30 Entenman, 1976, p« 45®



Photograph I r- The position of velum in neutral state

Photograph XI - The position of velum for nasalized fa'j as
in [valcj.i- ‘ l ,





Photograph III - Ha© position of velum for nasalized £a_J as
h •>,in [Jj-f.-i.; o „

Photograph IV - Lesser velum depression for [i ] as in[k^tij





Photograph ¥ - Velum is lowered more for Co^ as in [tj$k] 
than for £ i J and £_e 3,

Photograph VI - (js 3 as in [ketji] showing lesser velum
depression#





3«3 Anticipatory coarticulation

One thing is certain that nasality may not be always 

linguistically relevant® Linguistically non-significant 

nasalization can be summed up as an anticipatory 

coarticulation® In the Gujarati word £barj.^] ’arrow' the soft 

palate must be getting lowered for the nasal, considerably 

before the tongue rises to make the articulatory contact® As 

a result much of the vowel is nasalized. In fact Fant shows 

that there is "the split first formant and the speaker has 

nasalized the entire'f ae](in the word [ s Se-ntak ^ ~^\ ) in 

anticipation of the /n/ and there is-no separate [tj 

segment except for a weak high frequency burst in the latter 

part of the f n3 segment® Fant suggests that one can 

alternatively argue that there is^no separate £nJ segment, 

the intended /n/ being signalled by the nasalization of the 

and of the voiced nasalized dental stop [‘gJ-J”

3«3»1 Nasalization in Gujarati

Regressive nasalization of vowels, is the natural result 

of the time taken for physiological adjustment in the 

continuous speech. Being the natural phenomenon such 

nasalization cannot be the decisive factor of any linguist­

ically significant issue® Gujarati shows regressive as well 

as progressive nasalization, i.e® of anticipatory or 

predictive nature® This nasalization is "mild". There is 

also ’stronger' type of nasalization in Gujarati which is 

linguistically significant and which is discussed in the 

sections 3*4 - 3*4.2.

• Fant - -r- V 19%$* p. r>7.31.



3.3.2. Regressive/progressive coarticulatory nasalization 
in Gujarati:

The mild regressive nasalization due to the nasal 
consonants can be seen in the words like,:

t/jamj * dark *
£ kam 3 ’work'
[ bar^"] ' arrow *

The mild progressive nasalization can be seen in the 
words like J

•measure•
•mother'
'honour'
•nose'

Both these nasalizations are not indicated in the 
orthography. Often such nasalizations do not merely 
depend on the context (i,e« nasal consonants) but also on 
the syllabic structure of the words. A large data showing 
regressive and progressive nasalization is presented here. 
The data where vowels are not nasalized in^spite of their

O ap] 
Cma j 
E man 3
[ nak j

being in the context of nasal consonants is also given.
See the list on p. 670-70?'.

It would be helpful to differentiate between two main
types of coarticulatory nasality:



Coarticulatory nasality
45S

Nasality spread in vowels 
due to organic adjustments 
in the context of nasal 
consonants.

Nasalization of vowels'which 
was earlier the nasality spread 
due to organic adjustments in 
the contexts of nasal consonants 
and which is now in the form of 
stronger nasalization^.Because 
it is also the remainder of 
the neighbouring nasal consonant 
which is lost (N-loss), £nd this 
N-loss requires the change in 
syllabic pattern. Balancing of 
syllabic pattern may result ini ■> 
additional lengthening of the 
already lengthened nasalized 
vowel.

The first type of coarticulatory nasality is highly
predictable for two reasons® One is when the nasal consonant

tbg.is in the neighbourhood^ vowels easily get nasalized and the­
se cond is that the vowels and consonants themselves possess 
some intrinsic nasality® Here the past studies where a few ' 
inherent characteristics of individual vowels and consonants 
are noted, should also be taken into consideration, because 
these characteristics imply conducive contexts for 
nasality, such as:
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(1) Vowel 'u* has. greater innate nasal resonance. 'u' 

is perceived as nasalized 75°/° of the time with velo­
pharyngeal opening of only 1 cm .

(2) House and Stevens show that for nasalized vowels F^
shifts upwards. For nasalized 1 i1 the first formant
shifts upward by about 71®* when the velopharyngeal

%opening is 25 mm but for 'a' the first .formant 
shifts only about 40Hz at the same openings i.e» 
the low vowels need greater velopharyngeal opening to 
be perceived as nasalized. This can be taken as a 
proof that 'i* vowel is less tolerant to the nasality 
position i.e„ velopharyngeal opening, ’a* has greater 
intrinsic nasality than 'i' has.

(3) Ladefoged has noted the variation in the degree of
velic opening in accordance with the height of the
vowel and that these variations are all easily
explicable in terms of the actions of the muscles 

33involved.
(4) Lintz and Sherman show that low vowels have lower 

fundamental frequency, greater duration and higher 
average intensity and peak power than high vowels.
They hypothesize that these all are responsible for 
nasality increase in low vowels,^

32. House and Stevens,,1956, p. 218-232.

Ladefoged, 1975, p. 81.
34. Lintz and Sherman, 1961, p. 381-9$£ >
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From thisedata it was observed that some nasals spill

more nasality than the others. This nasality spill from the 
retroflexed nasal [ ] is maximum. The data also show.', that
the nasals [ ] >[313 and £ by their very nature require a

slight support of vowel in the initial position if they are 
to be pronounced independently (i,e* not within any sequence) 

This being an,articulatory requirement, these nasals do not 
too often appear as the independent segmental phonemes in 
languages. The supporting vowels in the initial positions 
of these nasals obviously have the nasality as the velum is 
already in the lowered position. Hence when in the midst of 
the sound sequences whichever vowel precedes these nasals, 
it is automatically going to take the nasality, and this 
inevitable nasality is more conspicuous® These back nasals 
have distinctive phonetic quality as compared with f m J and 
L n ] . It is a known fact that f 71] and ["D^often appear only 

as the homorganic nasals with the following stops, Sanskrit 
received 'n1 and 'm' from Indo-Aryan, The ancient 
grammarians were aware of the manner in which 'Blocked n': 

adjusted itself, Bloch rightly compliments these grammarians 
for assigning nasals to each class of consonants and 
distinguishing yn, n, n" . Perhaps because of these nasals 

they replaced homorganic nasals by anusvara, No doubt there 
is a little confusion regarding the phonetic value of 
anusvara. But Allen sees justification in the use of this

35 » Bloch, 1965, p. 7k
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’sign’ because ‘'it incidentally recognizes an important 
phonological principle namely that the ‘n* or 'm* in a 
sequence 'Vnt' or 'Vmp* is a very different functional 
unit from that in 'VnV* or 'VmV', For whereas in the 
latter case 'n* and 'm' are mutually contrastive this is 
not so in the former case, The homorganic nasals form a

,4 + ji -• 34single phonological unit.5’. Our scholars were perceptive
to note the strong assimilative results in 'NC' sequences 
and the phonetic peculiarities of back nasals®

1 In general the regressive nasality spill is stronger 
if the nasal consonant is not followed by a vowel i.e. when 
they don't have a release. In a ’V + N + consonant’ 
sequence in Gujarati the coarticulatory nasality is stronger 
than in the ’V + N + V’ sequence e,g«

[ rsfjg] 'colour*
< 'neck'

[kgi^o} ’corn’

L P"£ ] 1 water’
Both these nasalities have much to do with the structure 
of the sound sequences i.e® with the syllabic pattern. As 
can be seen from the data contextual nasality displays 
difference in the degree of nasality and at times the 
nasality disappears inspite of neighbouring nasal 
consonants. However, Ladefoged notes the difference in 
the degree of nasality in accordance with the nature of
the adjacent consonants.37

J 8 Allen, 1953, P* k5<*

37e Ladefoged, 19&L, p. 3k.



461 'The examples in the list on p.^3 shoxir that the vowels
tktget more nasality when in^context of ' than when in the 

context of- 'm' or ’n’.
The greater possibility of proneness to nasality in 

'u' than in •!' can be seen from the data on p.^4*- 46s"
3®3<*3» The role of perception and identification in phonology 

These examples can be doubted on the basis of being 
totally dependent on perception. The process of coarticula­
tion of nasality is a complex process. As Sntenman puts it 
"we can only know about the coarticulation of various physical 
and acoustic parameters not about the coarticulation of
nasality since we do not really know what nasality is or how 
• j. . >’38xt is produced. T l3 |pta here show.-, that the degree of 
nasality in the vowels and coartxculafcory snill—over of 
nasality regressively and/or progressively may be arbitrary 
to some extent but mostly the nasality is an articulatory 
requirement. There should be explicit difference betx^een 
phonetics of the language, articulatory requirements and 
habits and phonology of tne language. Articulatory habits 
can gradually become significant and then ultimately the 
part of phonology. Due to these differences there is a

"tkscope for variation even interception. But inspite of all- 
this^perception and identification do play a role in our 
studies. Researchers have noted that velopharyngeal 
closure is a must for the speech perception. Bell Berti 
has found it necessary to have such closure not less than

38. Entenman, 1976, p, 6
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[" 9 nudjJ ’younger brother’ [" k*\mj ’murder’
[a nn^] ’food’ ftfnj ’ ton’
[a^] ’his,hers’ (neuter) [pen] ’ pen’
[?ni] ’his,hers’ (fem) [pan] ’betel leaf’
M ’to him/her’ [pun]

•
’to earn merit’

[kame[ ’withy' near’ [bfien] • sister’fg^enj
’intoxication’ [ban] ’earnest money’

• [t/en] ’to be at ease’ [bin]
•

’a musical
Cd3 *A ’people * instrument’
[den] ’courage’ [b^an]

•
’sense’

jdanj ’charity’ [man] ’honour’
[d3a^ ’life’ [vSn] ’forest’
jkan] ’ ear’ [s3n] ’year’
[ganj ’music’ LS®H . ’army’
[k\n] ’title’ [sonu] ’gold’

hn] ’senses’

m m
fam] * thus’ , [d3fm ) ’death God’
[a mne| ’to us’ [dj%m 1 ’to drip’
[kam]

•
’work’ parntqmj • sf;ow burning of

[kern] ’why’ lamp’
[komj ’community’ [dgraru] ’ drum ’
[gam]

•
’village’ [tpmraj ’insects’

[gom] '
•

’secret’ [tams^ ’hot tempered’
[tj~am<gi] ’skin* [dsm] •asthama’
[djam] ’guava’ [dam] ’money’

’understand *
f d^am]

__'.pla.oiL?__________
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[nam] * name' [rumj 'room'

[iiom] 'ninth day' [l$mrju] 'temple *

[nemj 'largest' [lomj •body hair'

|panrvrf5| 'to attain' [vamj •left'

|bani] 'an ointment' [samj 'equal'

[bum] * shout' [sam] 'to coax'
r, fi £ ..
[b 3 mb $ m] 'fatty' fsomvar] 'Monday' (moon)
[b^om]

'land' [sumsam]
• • r

'completely quiet'

[m3ir| •food' (for child pj*am] 'Krishna*

language) [£om] 'sacrificial fire'
If? m]

'play' [fxam] ’courage•

[ram]
•

'Rama * [fiemj 'gold'"Fo ♦ 'body hair' [fiimj 'snow'

ffH*] 'atom' 'darn'

'oath' , ld% *l]
'cowherd'

[kax| 'mourning'
idS\i

* washing'
c h ~i[k ai| 'mine' 'eyes'

'dirt' [najptf] 'to evaluate'
ij/Vi 'cow, dung' [pn] . ' but'

'know' [pa^ (o)] 'stone'

'granule * ]f>er^ (i)J 'frying pan'

tk?i]
An

'who' 'father'

'hammer' 'lather'

£K] 'count' [ba^ 'trumpet'

Ctn] 'three' [ban] • 'arrow'

ftft]____ 'pull'
_____

' sun'
....................-.............-----.......-■ v
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N 'mond* [vfiai^ 'boat’

[maipsffj 'to enjoy* HU 'without *
[moij-] 'shortening* [soxjuJ 'dream'

•wax' [/ft] 'jute'

Hi] * dessert * [/n (o)J 'wise man*

lrn] 'night * [f?Ii±t] 'blood'
h^j 'debt* t%1] 'this year'

Hi] 'clean*

Hi] •words * .

Even *i1 vowel which normally is less tolerant to

nasality gets nasality when
til 6,

in^, neighbourhood of ' " ' .

See the following:

[?Ti] * brought'

[tj^i] 'shredder*
[dJfiil3] 'small* (fern)

Hi*] 'a small pot* 1

Lk^J - 'elbow*

rjVtfj. 'wise' (fem)

[kai|i J 'squint'
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[■anud^] 'younger brother' [anil] 'wind'
[aniketj 'houseless'

[a nub^a v] 'experience' [ d^a ni ] 'wealthy'
[dhrm] 'bow' [djjsmij 'ate' (fern)
[dj3 mu] 'name of the person
Very often 'i' does not take nasality even when in the
environments conducive to such a feature.
[garni] 'liked' [nirSb^ra] 'cloudless'
[tyumi] 'kiss' fni/ a] 'night'
[tf imni] 'Chimney’ fni: l] * blue *
[ty in] 'China' [bimar) 'ill'
[t j im an] 'a name' [mitrs] 'friend'
[djin] ' gin* [mitj 'measured'
Jkhamis} 'shirt * [mila n] 'meeting'
jk*1 amir] 'guts' [mot^ja] 'lie'
[tamil] 'Tamil' [mila^ 'meeting'
jdani] 'charitable' [mi^ta] 'sweet'
[nikas] * export' (lin] 'absorbed'
[nit/CK^ 'extract' [vino J) 'politeness ’
[nid3] ' own* [yinod] 'humour'
jnitai] 'to strain' [vinaj] 'destruction'
(nitja] 'always' Js^mii] 'wind,breeze'
[nid^i] 'treasure' |s3mipj * near'
[ini jam] ’rule' jssmiti] 'committee'
fnipurH 'clever' JsamikaranQ 'consolidation'
’u' develops nasality (in Gujarnati words) even when it is

not there in Sanskrit words e'(.g.



Sanskrit Gujarati *■

[utj tj a] [ ut/u] 'tali'
[u§tr3l [fit-'] 'camel’

[gut ft/ h -j9\ C gut/ ] * entanglement'

[ut Jt/i+ kru] [utfaktfuj 'to raise'
[phut+ kru] [fukarwu] 'to blow'

Apart from such examples 'u* shows stronger nasality

in the neighbourhood of r asal consonants:
[?rJ * lacking' [dum] 'te-llv*

* [V^loj ' slimmer' [du^J t>UTfV) ’

*[uixSJ 'hot' [duni jajl 'world'

[umaj ’a name' (d unj ' obsessttOB ?<•!.’

fkhun] 'murder'
[dfiun,]

•
£ -much j Sot oo

[^vtl 'virtue' * [pun] 'good deeds'

[gum ] 'lost' [purn^uj 'cotton ball*
[g^um(-wu)J

'to roam' [bum] 'shouting'

[t j'um(vfu) J 'to kiss'
[ b^umij

'land'

ftjun] * pl&t s' 'debt'

[djun] ' June' frum 1
u #

'room'
[dj^um (vu)J 'to hover' [iumj 1 bunc-h of -frou'ks

[t^umrl] •a form of vocal [sumstitm] 'quiet'

music'

* These words have strongly nasalized 'u'. Less

educated are even temptec^ to use 'Anusvar* sign

on these 'u"s', uJWi'le. v/v-iM <hg .

/

<_
n
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- 2- 3920—30nwn or else speech perceptibility begins to decrease *

It has been shown that it is difficult to identify nasal
consonants in isolation and it is the formant transition that
supplies most of the information. Almost all of the acoustic
experiments depend on perception-identification tests, Nakata
concluded from his synthesized nasal murmur that listeners
recognized [mj only 6kj> of the time and the other nasal

40consonants were even less recognizable, Ishiki saw that
there' was consistent substitution of [ m ] for [bj when velo-

2 If. ipharyngeal opening is far larger than 20 mm , Earlier 
Malecot had referred to the general tendency of judging all

kzquestionable cases as ‘m*. All these experiments clearly 
had been planned by taking into consideration the perception 
of the speakers-listeners, Hence, the role of perception is 
not discardable, yet one realizes the danger involved in 
depending entirely on perception based conclusions.

We have noted that for the nasalized vowels the 
shifts upwards. Since the identification of vowels depends 
on F^ frequencies, it follows that nasalization may cause 
vowels to be perceived as having a different tongue height 
than when not nasalized. It is observed that for Gujarati 
mid and low nasalized vowels, the jaw position is lowered. 
This lowering affects the quality of vowel. It is not 
possible to agree fully with Ohala when he suggests that

3Q, Bell Berti, 1973, p. 203-209. 
4o * Nakata, 1969, p« 661-666. 

efc dft9 Ishiki^ 1968, p. 297-310.
9 Malecot, i960, p. 222-229.42
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the lowering of nasal vowels observed in some languages such 
as French can be explained as some kind of faulty hearing. He 
feels that there is no actual change in the articulation of 
vowels, but auditorily nasalized vowels appear to be lowered. 
Fant believes that nasality can modify the perceptual quality 
of vowels. Ohala thinks that this perceptive quality or 
auditory impressions are negligible or should be treated as 
negligible. But here once again a subtle theoretical issue is
involved such as, ’when does a 'lowering' result into a net^

• . . . > contrastive — distinctive-vowel height^. As has already been
noted here such negligible perceptual quality has made the
linguists add more phonemes to the language. Pandit's treat—

' j

ment of £-3 is the result of depending on such auditory 
quality. The present study stresses the need for different­
iating between the phonetic requirement of tongue/jaw lowering, 
the articulatory habit, the perceptual-auditory results on the 
one hand, and perceptually contrasting phonemes on the other® 
Perceptually felt lowering is the process which may develop
into distinctive phonemes at the later stage. By this is

< *

implied that Gujarati have remained at the first stage only.

Perception at 
phonemic stageTPerception at 
phonetic stage

2, Perceived as phono logically 
contrastingT
Phonetically lowered as the inevi- 

^ table articulatory requirement (as 
nasalization or other contexts may 
cause lowering).

43- Ohala, 1971,
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The data here support? the findings of acoustic researchers*
It is found that:

(1) The vowels 'u' and 'a' in Gujarati are conducive to 

greater nasalization than 'i'®
(2) Back nasal consonants spill more nasality in 

adjacent vowels than the front ones®
(3) Such nasality - a natural nasal prosody - may not 

be significant at phonemic-perception level,
(4) The degree of nasality varies (at times the nasality 

may disappear too) when the syllabic structure changes, 

i«e, when the nasality spilling from the nasal 
consonant is allowed to spread regressively as well as 
progressively, the regressive spread becomes weaker 
and if the vowel carrying the progressive nasality is 
the stressed one then the weak regressive nasality 
disappearsa e®g.
rtiVmj 'onomatopoetic' [ t£*s malclu] 'a trivial

disturbance'
r*?t] * person' [d3^3s] 'thing'
f<*3?n ] 1People1 [dja nam] •birth*
[ daml 1 force 1 [d-smsii J • power'
[dan] 'wealth' [ d 3 YViU jj •bow'
[ nam] 'bow* /[ roman j 'bowing'
[ mjn] 'mind1 [maron J 'thinking'
[ man")

• ■*
'honour' [tnanis ] 'mind'

t rn] 'dessert *
N_>»

[rai^kw] 'to tinkle'
1weave' fvar^at ] •weaving *

[ samta] 'composure' r L SiL samads, •under-

standing



3.4, N-loss nasalization
The second type of coarticulation is the result of N-loss 

nasalization. The data showing this nasalization have-to be 
classified according to different criteria. First of all 
the data where nasal effacement - nasalization takes place 
uniformly in all the dialects of Gujarati sorted out. These 
words show that N—loss takes place before voiceless consonants 
in tatsama/tadbhava vocabulary and the vowel in the 'V + N + 
voiceless consonant’ sequence is always ’31 which after the 
N-loss becomes 'a*,

Secondly the process of N-loss,nasalization is not 
uniformly present if the said sequence has a voiced consonant 
after the nasal. Moreover the phonetic manifestations of 
this sequence are very many in murmur dialects and tight 
phonation dialects*

Thirdly, the indigenous data shows nasalized vowels and 
it may appear difficult to extend direct proof in considering 
this nasalization as the result of N-loss. But there are 
morphemes having ,/a + voiceless consonant' sequences which 
become 'B + N + voiceless consonant' in morphemic extensions. 
This is also true for some 'V + N + voiced consonant' 
sequences.

Finally there is a long list of ■words having nasaliza­
tion in the final position. This has not resulted out of 
'V + N + C* sequence, but out of an inflectional morphetette
i -Icam' of Sanskrit



J.h,l * *3+ N + voiceless consonant':
Here is the list of tatsama/tadbhava words which shows 

the relationship between 'a-a'j
A B

3 + N + voiceless consonant 'a + voiceless consonant

j * bangle• Lkaksx^]
[ksmp j 1 shiver’ [kapwuJ * to shiver*
[kSntaiJ * spinning * [katwu J *to spin*
[kansayoj ’pot maker* [kasu ] *an alloy*
[k3n£h ] ‘neck’ [katho] ’neck1/ ’bank’

* Ikajitf uki] fkaty j,ij ’blouse *
* tkeiji^ak ] [ka^o] * thorn’

’bell’ * shout *
*[tft ntfu j [tj atJ ] 'beak*
ftjampak ] [tjapo] 'flower'

fi. hi\ d3 3 gk na ] 1 desire’ [d3 akhi] 'faint image'
[dant 1 [ dat ] 'tooth'
[pa^k*1 J [pakh] * wing'
f p gait11J ’road’ [pat^i] *parting'
[P3^t( j ’five1 [patj -j 'five *
[majitj ] [mat JiJ 'platform *

r ^[vas 3 'bamboo*
f s^ijkalsn] r—

\

■dm * chain'
C&xjk] P? X

<—i * number*
fantraj] * obstacle * [atBrwu-'J *to create

obstacle *
^sijlt^'an'] [sitj ai } * sprinkling'**

** Where meanings are common for A and B they are not repeated.
* The words with asterilc are , not used in the informal use of

the language. Rest of the words in A as well as in B are 
in common usage.



These words have developed nasalized vowels after N-loss 
from the homorganic nasal + voiceless consonant clusters®

471

Some words do not have N-loss nasalization. The only
plausible reason for this could be that the syllabic structure
or quantitative pattern of the syllables of these words do
not allow N-loss, These words are:
I, [~ tantra ] ’formality £tantrikj 'regarding

formality*
fjentra] 'machine 1 [ jantrik] 'regarding

machine'
[ msntrsj ' spell' [mantrik J 'regarding spell'

II, [lq^tj^anJ 'blot' [lajjtj^itJ ' one who has
blot'

[vsnt/ana J * cheating ' [v@7)t|akj * cheater'
[ vajnt/^anaj 'desire* [ vajitjh±'i t] 'desired'
[ Jsxjka'] * doubt' [/a^kitj 'doubtful'

III. [kant J *loVer' (he) [kanta J 'lover' (she)
[/ant] 'quiet' [ Jant A 'name of a girl'

It is clear that no compensatory strengthening - lengthening
of the vowel before the nasal consonant can take place as the
vowels are already long in some words. Elsewhere the syllabic

<3structure does not call for such^change®
3,4,2, V + N + voiced consonants;

The data here UtrC- extremely interesting for phoneticians, 
phonologists, historical linguists^ sociolinguists. The 
process of N—loss does not take place necessarily when the 
sequence is 1 a + N + voiced consonant*. The differences found 
in the phonetic manifestations are dialectal and the
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distinction as to tatsama/tadbhava or indigenous is not 
relevant. The differences follow diffei-ent lines of sound 
change in two types of phonationss Murmur and Tight.

The variations from three major murmur dialect areas 
are given in the data (see p.^^.)s (l) Surat and down below 
unto Bombay (2) Baroda to Ahmedabad (3) North of Ahmedabad- 
North east Gujarat. Tight phonation dialect group also 
shows interesting variations; .either '¥ + N + voiced 
consonant* sequence is retained (Bhavnagar area) or 'V + 
nasalized yod + N + voiced consonant* sequence appears 
(Porbunder area) or *V + nasalized yod + voiced consonant* 
sequence appears (Jamnagar area). There may be other 
variations about which the present author cannot claim to 
know definitely (see p„477). All these words in thfs^data 
except one have vowel *a'. The words with other vowels in 
the similar type of sequence also show the formation of . 
nasalized yod. However, we don't have sufficient data from 
tight phonation dialects. The educated speakers of all 
these dialects (Murmur as well as Tight phonation) show no 
N-loss in large number of words (see the data on p.

It is clear from the list that the sequence *V + N + 
voiced consonant* behaves differently from the sequence 
*V + N + voiceless consonant'.
3.4.3. Nasalized vowels in indigenous words

The data from indigenous vocabulary Q&C divided into 
two section*; the first section proves the relationship
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d3a n] 'dimple' [t Jiijgus] ^ r•miser'
d3ri] 'musical instru T t jk&ndas] 'regarding meter'

ment *
T_[• t/ 3 nd^ 'meter'

[kha^ d3arj 'dagger* [ d359&] 'war'
r hk s i|,c|3nj 'destruction' [‘ d33 ggi] 'enormous *
fk^3i|x|er^ 'remnants' [d3aijgal] 'forest'
[kh3^i] 'revenue * [d^apbuc^i] 'purple'
[ga^ga] 'Ganges’ £ djindgi) 'life'
Cgsnd^] 'smell * t dj%_pd5% 'storm'
[gand srvs] 'singers in [JjSjjgavwu] 'to hang*

heaven* [dai^] 'punishment'
[g3i^3sthaQ 'the temples of [-Ji-a.1] 'a meter in

elephant' poetry'
[gamb^irj 'serious * ^ dundub ij •war bugle’
[gsndki^ 'dirt* [ d% nd^oj 'profession'
[gammstj ' fun' [ninda] * criticism'
Qgui^o] 'rogue' ^nandvawffj 'breaking of
[gundarj ' gum' glass *
^gumbad^j 'dome * J-pugeavl 'bull'
[t/andi] 'food for ppa^gat] 'row'

horse * psrd3°] ’palm'
f tj"9 ndsrvo] 'decorated 1* pa i^\itj 'scholar'

ceiling of the [p^ndar] •fifteen'
pendal* [fsn^] 'fund'

[ t/smbuj 'a pot with [fandl 'plot, scheme
narrow neck* for cheating'

["t f umbak^ 'attractor' [fa^goj^wu'j 'to throw'
r ty umbgnj 'kiss' [bsgga^J 'Bengali'
t/urjgi] 'pipe' [bai^al} 'bundle•



[bandar] •monkey* [r3jid3ac\.] *har35assment' “ *

[bsndegar] 'prisoner* DUijgul] 'monkey*
[banduk] •gun* [l<?ggfi3n] 'fasting*
[band^&n] 'bond * [lambai] 'length*
[bambo3 'big pot for [limbo^ i J 'lemon tree*

beating water* [ limbu3 ’lemon*
[bsnsri^ 'flute * [vand j a] ’chiIdle s s woman'
[band^av ] •friend,brother* [ vandsn] * bowing'
[band^o "J * figure * C-fiaggamij 'forth coming*
[bambu] 'bamboo * [ fiindu] * Hindu *
[bundi ] 'eatable*
[b^atj 3 'junk*
r n[b Sh djjgK 3 'destructor*

'treasury*
[b 8mb erwu]'to instigate*
[msndir] 'temple'

'holy*
[mapd^ri] 'mango blossom*
[mapdjuj a3 'a box'

'beginning'
[m^\] 'a group/unit

of people’
[ m si^uk] 'frog *
[ mantra] 'spell *
[mantes n] * thinking *
[ma ndaj £5'name of^ girl*
[majidjan] 'tooth powder*
Erarjg] * colour*
r** d3i * grievance *
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between ’a + voiceless consonant* * sequence and *b + N + 
voiceless consonant’ sequence. The second section gives xrords 
showing nasalization in vowels other than 'a*.

These indigenous words in the two sections provide further 
evidence to the assumption that (a) Gujarati phonology is 
favourable to nasalization* (b) ' 3 is never nasalized and (c) 
Nasalization must have been the result of N-loss. (see the data 
on p» ).
3*4.4» Nasalization of the vowel *u,iio£h£fin41 position

The nasalized *u* in this data is the result of diachronic
N-loss-nasalization acquired at an earlier stage, Pischel has
noted t.liat "final 1 nf and ,m’ become anusvara" * and'final
1-kam1 of SKt becomes ‘-um’, '-u* in A. (i.e. in the nom. acc.
sing neuter of the a — stems, in the nom. sing of the pronouns
of the first and second persons, in first pers, sing of the

45xndic pres, and in certain adverbs." Over the period of
development the final '-kam* of Sanskrit has become ’-au* and
Gujarati provides enough such examples. However, this nasaliza

46tion of *u* in the final position was always weak. It has 
become weaker and weaker to an extent of almost getting 
denasalized as in this author’s dialect. In other dialects it 
becomes very weak in the informal speech. But in the tight

Pischel, 1957, p. 240. (Hemchandra: prakrt vyakaranam
• •

8 s1s 23 monusvarah. antyamakarasyanusvaro bhavati»)
45* ibid, p. 243.
46. Divetia, 1915, p. 325®



SECTION -i.
*I>£ih] •knot' [ Sajama ijj 'charge s for

the knots'
[ vak] * fault1 [vaijkawuJ ’to go astral
[ nSk\u] 'to throw’ ^na>) k^avwu] ' to et some-

one to throw'
'[ tjapwuj ’to press' Jt/'a rnpavwu] 'to get some-

thing pressed
through some-
one'

[ tjha(;Tim j 'to spray' [y^favWTj 'to get some-

thing sprayed
through some-
one'

f jakwuj * to cite/ to [ fsgkavwu] 'to get
stitch' stitched'

[ ^atjvuj 'to shorten' [■£aj» tf avwu] ' to make jshort ’
[ dafaj 'poking' jjiamfas] 'boasting'
[ c^kwfi'j 'to cover' ^<^5 ijkavwu] 'tp get some-

one to cover'
mi 'a tear' [fytfcawfi'] 'to get torn*
^ jaso] 'noose' [fensaj] ‘ to f et £or?)

*[ vatfwu] 'to read' [■'^itj'avwu j 'to make some-
one read'

*f sak*\ruj 'to tolerate' [ sa^.k^avwuj 'to make some-
one tolerate*

*f sakcju] * narrow' fs^k^af) 'shortage of

X fiakwu]
place'

'to drive' ffio^kavwuj 'to make some-
one drive'
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*£ha/wu3 'to be breathless £ h^mfavwuj 'to make some-

or •to get tired* one tired'

SECTION -XT

* fk^Ssi] * coughing * [tJuVr^i] 'election'
(kho t/ TO ] 'to push in' [tfithruj 'a rag'
[khi^i] *a hook' [tjhik] 'a sneeze'
[khS{i] *a hook* [t | ^ikr|ij ’snuff'
[k^upwuj 'to get stuck 'a cloth with

in something'
[d3%so J

small print'
r, h«v. h |_k ok arwuj 'to clear the 'fretting*

throat' [dj ikwu J 'bo thrusfc5

* [gast^i J 'a bundle * r , fix' h [dj ak ruj 'branch’
( fw | A* ~i[« Uym J * to powder, or [dj^it^ra] 'uncombed iong

to copy repeat- hair'

*[g%s]
atively’ [dj^up^i]

'hut'
* an eatable *

[d3^usrij
* yoke *

[«§t/ WU ] 'to pierce’ fd3 ^kun] 'to thrust'
* [tfatfijo ] ' pintle' [i «pwu ] 'to strangle/to

*[t japluJ 'overwise' nip'
[tjapwS] 'to press' C ^a=3 'boasting'
[t jut^wu] 'to rummage* t ^hSsw J 'to eat much*
[t/ etf evpetj e] 'grumbling/ XiH^o] 'leg' (dimuni-

murmur' tive )

•to stick* li«kG] * short'
[tf okwu ] 'to get startl- [c^uk*1 ] 'stem'

ed* jclas J 'mosquito *
[*/«*] 'pain in stomatiH* [dak^ u ] * stem'
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nsui 'naval' 4 rflijo] 'spinning wheel'

’knee’
*[ ruvaj-ij •body hair'

(
[ c^ikiju]

f ruva«|uj * body hair *
'something’ [ ritJhJ 'bear'
’a shallow Tlat/J 'bribe'

* [toterl
vessel’ [iipar^j clung

'cow^paste'
’seventy three’ [lit13 'a line'

* [tress|h ] ’sixty three’ U*t ] 'loot'
[t*ukwu ] 
r

'to spit' L1?^; 'fox'
[ c|, usri ] ’yoke’ *[vet/wu] 'to sell'

*[pas] ’lung * [vaso] 'back'
*[pasru j 'straighten' r ** iLvit1! 'ring'

[ p ik^vm ] * to rummage' [vfceti jo] 'dwarf'
[put/fyi] 'tail' *[suth) 'dry ginger'
[pfiot( wu j ’to reach* * [jhasi] 'to laugh

*[p#kl 'roasted grains' ridiculingly *
*[fafa] 'dabble' [Lit/wu ] 'to swing*
* [fasi] 'to hang' * [ficijijarj 'clever’
*[tSko] 'too much self— *[%J 'enthusiasm'

consciousness * [v&etfwu] 'to distribute*
* [fekwu1 'to throw' [vakcjn] ' dowry'
* [fesloJ 'final decision' [vik^wu* J 'to rummage'
[b okwuj 

v J 'to pierce' tvfi] 'a measure*
*[b^es] 'buffalo * [sasa 3 'difficulty in
[b%tj

'wall' getting things'
*[niit/wu] 'to close'(eyes) [s e t^ol 'parting of hair*
*[mo^u ] * face' |asi jol 'margin on the
[rekc^ij 'a hawker's cart' *{ fiuf 3

paper*
'cosy'
braying noise *



phonation dialects this nasalization has conspicuously-
remained stronger* From the data that follow? it would he

-fmsl

clear that^’u’ is basically a neuter gender singular marker 
in Gujarati» Some nouns are inherently neuter. While as 
some nouns used for animate things may require the neuter 
marker in their relevant contexts And inherently feminine or 
masculine nouns in their dimunitive usage take neuter marker, 
e.g* [ tjop^uj ’book' which normally is [ tjopc^ij (fern). 
Dimunitives are not necessarily derogatory in Gujarati. Very 
often dimunitive is used for fondling e.g. £ tja uluj from a 

proper nounc t/aulaj 'girl's name'. The adjectives qualify­
ing these nouns also take 'u* neuter marker, and infinitive 
forms in Gujarati are always expressed with neuter marker
'S'.

One clarification regarding '-u* marker is needed here*
j^*iuti —u ending apart from being contrastive neuter

marker, has one more function; whenever the gender has to be
kept unmarked, neuter marker '-u' is used. Perhaps, we can 

tMtsay^ in contexts when gender contrast'is not required,neuter 
marker is used* i.e* any verb stem in its infinitive form is 
expressed with this '-G' marker, e.g. kar + w + u 'to do' 
djo + w- + u 'to see' etc. Hence in the list which follows 
only the nouns which can take neuter are included, (see p.ltfft). 
3«4.5. Questions from the data.

From this classified data a few questions arise: 
l) Why *V + N + voiceless consonant* sequences 

uniformly have N-loss and tautosyilabic



Nouns Nouns
’a fruit' ^ tjanduJ X'wound' 1

fkormu] 'coarse flour' 0/afchuJ 'spot' i
[kha^uj 'food' [t| acjijuj 'back biter' j
Lk arijuj 'pickle' [ t J amc|u j 'leather'
[k\st|u ] 'shoe' [tja vaip] 'an eatable'
[khisu] / 
[khissu] 'pocket'

[tJanku J 'pancake'
[ tjip4.fi] ' eye mucous'

r . h , „ t*[k unxjuJ 'corner* ' a fruit'
[khokhu] 'box' [tyithru] ' rag'
[khoiju] 'hammock' ft/ ok[hu] 'denture'
[ k^on|u] 'hut' [tjokcju ] 'cross/square'
C Sd djsvu ] ' pocke t' ' l ■ ,r-' [tfogfi3c[i/uJ 'an auspicious'
[gad3u] 'daring' moment'
C ggppu] 'bluff' [tyoslu] 'square piece'
[ga^i^uj 'cloth for [ty opani juj ' newsjpaper'

sieving' [t/op^u] 'kind of bread'
[ gaijgc^u J 'soft stones* [td3u] 1

'balcony' j
C gaip ] 'song’ Cty^irjjlu J 'hole in the
- . ll. . -[gat XJUI 'rogue * hedge'
[gadlu] 'matress' [tyhapu] 'news/paper *
[got^u] 'mistake' [t;hibu] 'shallow plate'
[godcju] . 'quilt' [t/hogu ] 'tassel'
[g amelu] 'big pot' [t(hotruJ * skin of the j
£[g drei^uj * ornament' fruit'

[ g^aru ]
[ g^oc^iju]

6

'wound' [d3u^hu ] ’a lie1 i
I

'a crib' f - llI C13 ak ruj 'twig'
[ tJs klu ] •small sparrow' [d3fiul1#] 'swing'
[ t(g kamuj 'spot' [djfioluJ 'dozing'



Nouns -------------------------------- zNouns
[ tfl*] 1 crowd1 [d^otijuj 'dhoti *
ftppkuj 'lid* [d^ac|u] 'crowd'
ft°lku] * bald' [notruj 'invitation'
_ fi. fi 7, [ dj a b luj 'baby frock' [paglu] 'step'
[ 'one step' [ pag3rkhu/ 'shoe'
[ t^t/kuj 'gurgling s ound' [ta^ijuj 'bottom'
c|3blu] 'box*(dimunitive) [ psc^ikuj - 'packet'

[ ^a^ijuj 'a stick' f patlk^u ] 'side'
[ cf imc|u] 'bump' £patasuJ 'sugar ball'
^ (^iki^uj 

c
1 anything' £p 3tiku 3 'slice'

[<fe§G] 'lump of clay* £panotu ] 'fortunate•
[■ c^ebru] 'an eatable' [pallu J 'dowry'
[ t"3maru J ’yours' |*P3I%t/iju] 'small towel'
[ tarrga ] 'straw' [pajidjnS] ’cage'
[ tapi^u ] 'bonfire' [" patru ] 'leaf
[ te^lu ] 'that much* [panuj 'leaf'
[ tecju ] 'invitation' Qparev-iTJ 'bird'
£ tambu] 'copper' [ pillu ] 'ball of thread
[ tS'qi ju] 'trunk* [P3iil4p] 'wheel’
[ thai^u ] 'police station' Qpit u J 5 pub'
rthi^“] 'patch' [ pit/1^] 'feather*

'big lid' [ puthu ] 'cover’
[ divc|u ] ’lamp' [ poptj u ] 'eyelid'
[ dud3\uJ 'yielding milk' [ polku ] 'blouse'
£deva^uJ ' bankrujDcy' [pecj^u] ' gum'
["devu 1 'debt' £ fumtu] 'tassel *
r H s:
L doc| iju J 'a coin' [ bdtfku] 'bite'

f d^iijga^u] 'riot' [ bsfeku 1 'bite'



Nouns

4
5

Nouns 4 si 7
[bstj t/u] ’a little one'

, fbai^uj ’boasting’
[~ b aflanu ] • excuse'
fbari^u ] •door’
[ bap<£u ] •poor soul'
[bavlu ] •a statue*
[bitj^anuJ 'bed'
[bibu] 'stamp*
fbogduj • tunnel'
f b^a dj ± ju ] 1 fritter*
[ b^iijgcju J

* scale*
[ b^m^g^u J * tube'
[b^a^u] * meal *
[b^ulku] 'small child*
[■b^ed3S] * brain'
[m-s^ku] •a blink*
[ma^o^u] 'mud*
[ ms<^du ] 'dead body*
[ mfiei^u ] 'taunt *
[" mameru] 'present to the

pregnant daughter
[mWuj|yvi6t-H J * mine *
t t h/v i[may^ u ] 'untimely rain*
[smfiajru ~j 'marriage plat—

form *
[ midj agru ] 'a hinge *
[mii{.(|ul * zero'
[ rSmakdu 1 1 toy*_____________

[rgvsi ju J * stuffed
vegetable *

[rasocj|u J 'kitchen*
[ruvacju J 'hair on the

body*
[l3|iju] * braid *
[lafru J * affair/

detenues *
[lamr^u 1 'temple•
[labfiLtf u ] 'rag*
[lakcju J 'wood*
[lavru J 'little one of

the goat *
[lugc£u ] •cloth'
[lut/^u ] * cleaning cloth
[lod[% J * iron'
[vat/kuj * objection*
[vacju] 'an eatable'
[vfiaiju ] 'early morning'
[vadju] 'musical

instrument'
Jjvasidu ] * sweeping'
[vfieti juj * dwarf'
[/iku] * sling for

hanging things'
fssguj 'relative'
[i>mrp J * dream *
f s3 ntru7 'oranee*



88Nouns 4

j^samb ari^uj ’remembrance*

jf’sis.u ] ’lead’

j^sorju ] ’dream’ 1

Jsonu ] ’gold’

£hoc|ku ] ’ small boat ’

j^paraju] ’not one’s own’

-
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nasalization in all the dialects?
If from * 9 + N + voiceless consonant* sequence, *N* 

is lost changes to nasalized l a J * In other
words there is never any N-loss nasalization if the 
manifest vowel remains , i.e. there can never be 

any nasalized[SJ ; why?
2) Contrary to thiSj why in *V + N + voiced consonant* 

sequences all vowels get manifested?
Why N-loss nasalization in case of -'V + N + voiced 
consonant* is not uniformly present in all the 
dialects?

3) Can the revertible relationship between * 9 + N* and
I rJ | t ^a m c.]® some morphemes be extended as the evidence 
for considering every nasalized vowel as the result 
of N-loss?

4) Does Gujarati data provide proof for Entenman’s 
’all or nothing* principle? (He proposes that in a 
language if N-loss nasalization occurs then it occurs 
in all the vowels at the same time in all the 
environments. He rejects all other proposals which 
say that some vowels nasalize earlier in the history 
than the others and in some contexts N-loss
nasalization tahes place earlier than in some other 
contexts.)

5) How do we interpret the nasalsJ and £43jwhich only 
®-'P'P®3-T as the components of homorganic *N + C* ' 
sequences?



6) (a) Most of tlie examples of N-loss nasalization from

tatsama vocabulary are of the nature;
<S>+ N + VL.C —* a + VL.C. why?

(b). Most of the examples of N-loss nasalization 

resulted from the sequence 'V + N + voiced 
consonant1 have vowel *‘a'; 

a + N + Vd.C —> a + Vd.C. why?

> Before answering these questions we propose to 
discuss the studies made by the earlier scholars*

3«5» Divetia's view pointJF ‘
Divetia prefers to call nasalization of vowels as 'soft
- 47 ...anusvar1. He notices varying degrees of 'softness' xn

anusvar# But Divetia has not searched for the reasons for
such variations nor has he noted any dialect variations. He
has connected 'soft anusvar' of Gujarati with the 'strong

anusvar', of Sanskrit and prakrt.

Xn the next section Divetia notes some words having 
'spontaneous* nasalization.

SK Pra/Ap/De sya Gujarati
t^ ^ ii'iirsksm , ,hr',<■» tj xc|u
maharg sksra mahsgg au r'

m 3g u .
matkur^a makkur^s maka n_
msrka^ka makka^pu makcjlo
cikpL _ i h-£kk x Skh

utjt^aksm utj tfau utj u
uj u-fe^u ui

3/3TU 3SSU asu
, fi. . , .
b itti b^itti fx-"- b it

Divetia, 19^'ifi.P® 31647



This has also been referred to as 'unconditioned* nasaliza­
tion by other scholars, Chatterji feels that it is "an old 
tendency in Indo—Aryan, imposed upon it, it may be, by the 
non-Aryan speeches towards articulating through both, the 
mouth and the nose and thus bringing in a nasalization0

onoraatopoetics are a characteristic class of words
„48in NIA which have nasalized vowels,"

Here a little diversion is called for. Labels such as 
'spontaneous' or 'unconditioned' nasalization cannot explain 
the process. It is essentially a natural phonetic process 
which manifests itself in different ways in different IA 
languages. The difference between Gujarati, Marathi and 
Bengali has been noted in 3*0, The process of nasalization 
gets activated in some environments and though we cannot give 
any definite condition several suggestions based on phonetic 
teleologies could be extended. It is shown already that 
vowel *a’ is prone to nasality as well as it has inherent 
nasality. Some long vowels - vowels with duration - are 
also prone to nasalization; Nasalized vowels can spill 
nasality regressively and nasal consonant nasalizes neigh­
bouring vowels. However for this kind of diachronic sound

thechange one cannot pin-point^exact phonetic process® Hence 
it is difficult to give 'feeding order' or the miles 
showing application of phonetic process. Natural phonology 
insists on taking into account phonetic processes. This

48 Chatterji, 197<§.» p« 368,
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phonetic awareness is not ready to consider any change <3s
completely 'unconditioned'. Donegan rejects the traditional
labels such as 'unconditioned' or 'spontaneous' or *unexplain—

49able'* , From Divetia (or Chatterji) to modern phonology 
there is a clear difference in approach*

Divetia confuses homorganic clusters and nasalization 
by putting them under the same label 'anusvar'« He gives 
principles governing nasalization in Gujarati but his 
examples for the same are totally ill-classified, e9g9 he 
brings words like (ekantj 'solitude' ^“psdantj 'word finally' 
and [kantj 'lover' under one label without considering the 
fact that fekantj and [psdantj are compounds. The reason for 
bringing them together is that they all have 'tivra anusvar' 
and long preceding vowel. He interprets his 'nasalized soft 
consonants like this: "the nasal of a class is changed to
a nasalized pure sonant of that class when the syllable 
containing that nasal is accented" Divetia*s data is 
reclassified below:

I
A - b

[ pan+cjuj 'leaf Jpandc^uJ A & B, both
[ vans rj 'monkey' [vand 3 r oj 'exist'
jmini^J 1 cat' [mindcji]
fd5amVLJ •purple' [dj ambuc^i]
[anV ] 'fruit of hog

plum'
[amb£u J

49 Donegan, 1978
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II

B
(slow pronunciation) 

[saijcpi] ’tongs*

[ khai^] * sugar'

| rar^^J ‘widow*

(derogatory)

["k^1ai|.(|vij
‘an eatable*

III

(standard speech) 

|tJamduj 
jgamc|u J

[tamc^i]

* leather* 

'village * 

'copper pot*

IV

(quick pronunciation) 

Tsar^si]

[khai^]

[ra^j ]

[ k^arp-i J

B
(uneducated speech) 

[t(amb«|u]

[gambcju’J

[tambc|ij

A B

[ku^umb] 'family*
[ ksijbi] 'farmer1

(Diachronically changed into two lexical items)*

V Marathi

A

iMi1!
[dapcyj

JpambusJ

'tail'

1 stick’ 

* red'

[Jexgca]

[ darjka]

[ tamcjla J

VI Gujarati

A E
(careful - slow speech) (quick - careless speech) 

[d^indgi] 'life* [djingiJ

£ P®s,5 ndgi] * choice f j^pa s angij

[g3 ndlcij 'dirt * [g3 hki ]



From these examples it will he seen that when a closed
syllable with the nasal consonant as a closing consonant,
is followed by a derivational form, it may be required to
make the final closure' of the first syllable stronger by
bringing the class consonant® This stops the formation of
the non-homorganic sequence of the final nasal of the
first syllable with the first consonant of the second
syllablej see I and III* Contrary to this there is a
tendency to simplify the cluster from •N + C?sequence'9

see II® Such absorption of unreleased final stop is noted 
50by Bloch® He has noted that in 'N + voiced consonant* 

sequence, voiced consonant gets absorbed in IA languagesj 
e®g® t/umb > tj'um* -

At the end of his section on nasalization Divetia has

made an apt remark that d, b, c^, "when passed through nose 
51are m, n, r|" . This can be best explained through Foley’s

52strength parameter*
Strength bond:

Nd Nd , n
^ : normal bond between two adjacent but separate

segments®
y2 ’ stronger bond combining two separate segments into 

a single segment (diphthong) which still maintain:^ 

the identity of the original element®

50* Bloch, 1965, p® 89-90.
51 Divetia, 19fST, p® 331® 
52s Foley, 1977, p. 43®
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Y^: strongest bond where two elements become one.

This shows that the sequence *N + consonant' can take the 

strongest bond and be manifested as the single nasal i.e. ®3« 
3®5«1® Turner's view points;

53The next scholarly work on 'nasals' is by Turner® He 
gives four nasal consonants: 'rj, n, m' thus excluding the
palatal nasal® He considers final occurrences of ' + g* as

* J3 * (perhaps, on analogy of English [ sir)]), but fails to note 

the 'jn ' in '/* + djj' sequence in words like:
[raJid^j 'dissatisfaction'

[sajidj^ J ' evening'
faJid3] 'apply in eyesi'
[maj)d^ j ' scrub J \

In spite of having noted that "... n is found finally as a 
current pronunciation of final *-ng' in pausa". Turner has 

not searched for such nasal substitutes for every nasal + 
voiced stop sequence i.e« 'mb, nd, etc5. Actually any
unreleased stop can become weak in 'pausa* but it doesn't 

disappear totally in Gujarati. The glottis has to be 
lowered for accomodating the continuous air-flow in voiced 
sounds® If the voiced stop is not released the open glottis 
cannot get closed for the required vibration and there may

>

appear a slight voicing lag® For the voiceless stop the 
glottis is raised and if the stop is not released there is 
an absence of air-puff® So in 'pausa' such stops may get

53 Turner, 197-5* p. 26-38



'unmarked' to a certain extent. However, the preceding vowel
will be the indicator of the difference between the voicing

5hof the stops in 'pausa'. Hence, Turner's inclusion of 'fj ' 
with 'm, n, n' in Gujarati cannot be accepted. He does not 
differentiate between ’ag' and 'ak'. Actually 'ag' is a 
non-Gujarati’word; the real word is f^gg] 'limb'-common to all 
standard educated dialects. Turner's approach to '*}' remains-

C Cthe same in his 'Gujarati phonology*. He assigns independent 
existence to it '• through the loss of 'g' (final or preceding 
another consonant) when following a nasalized vowel'1. His 
examples ares

arj 'body' 1

'aip|u 'front of the house'
He considers 'g' parallel to *m' of 'am' 'mango'. This is 
surprising because we do have in Sanskrit the word[agg3) but 
never a word *[a mbc>j(for Omrsj). At prakrt stage we get [imbl 
and in Gujarati it is [ainba] which is more frequently used 
than £amj. Turner's conclusions are mistaken as he has 
brought incorrect data such as 'sakh3[' 'chain', ag 'limb' 
'kham' 'pillar' (all three are Marathi words' ,) and absurd1',

'■v-i

sequence such as 'kat1 'beloved'.
To sum up, Divetia's and Turner's studies don't throw 

much light on Gujarati nasals/nasalization.

54. Contrary was also observed by Maran (l97l) that the tone 
in Tibeto-Burtnese is predictable from the voicing of the 
final consonant,

* Turner, 19?if.55



3.5»2» Pandit's view points:
^6Next major work on nasalization is of Pandit. He is

casual about his use of the terminology, when he considers
5T/ n/ as a ’retroflex flap’. He has not mentioned the fact

«

that 'flapness1 is an allophonic feature of /n/ when it is in 

medial position, e.g..

[/ai^o] 'wise*
[ksi^ki] 'husked rice'
[mai^koj ’bead*

Pandit's remark that "/n/ does not occur before retroflex
5 Sstops" can be very easily disproved in his 01m framework.

In Gujarati the dimunitive suffix - + gender marker' - goes
with any noun, e,g8j

[t shqu] 'body*
[man^u] 'mind'
[bfiency.} 'sister' .

[panc|u] 'leaf
He gives distribution of [1^] and restricts its occurrence as 
a long geminated consonant. But at another place^ he lists

some Sanskritic clusters, in Gujarati having ’ n n' as in
• •

words like ’moral merit’. He gives four nasal

56, „Pandit, 1957.
57 • Symbol for retroflexed nasal. 
5S* Pandit, 1957, p. 165.

Pandit, 1963, p. 19 •59



498
phonemes: /m, n, r^, N/ (where /N/ is a phoneme having nasal 
resonance as its distinctive feature). He has listed the 

contexts of the occurrence of the first three phonemes and
i

given examples to support these contexts. Interestingly 
enough he has avoided giving examples for *V + m + bilabial 
consonant*, *V + n + dental consonant* and *V + +
retroflexed consonant* (except for the word Qpai^itj). His 
fourth nasal phoneme /N/ has following allophones:

[91 ! /a ,ah/ J /k,g/

[J1] ! /a,ah/ £jij/tj,dj/
lS]! l 3 »ah/c3'j//,s,r,l, j,w/

£• occurs as the nasalization of the preceding 

vowels,
He has left out other environmentsfor the allophones £ g 3and 

£ ji 3 such as:
r 'pipe* /u/Dj]/g/

'horn* /i/IQI/e/

£Lb uijg|^u3

i / iggc^uj 
[d^oggi] 

Lsajtdj^J
'hypocrite* /o/c^j/g/

l_ pijidjjaro] 

[pu)id5i]

•evening* /a-/fji]/d^ /
' willower' /i/f^ij/dj/
'wealth* /u/tjij/dj/

So also his contexts for the third allophone £aj are 
incredibly confused. The speakers of standard Gujarati can 
be divided into two groups. One group retains Sanskritic 
pronunciation; such as tkaus] ’name of the demon',,
Lviu/J 'lineage*. It should be noted that it is the complete 

sequence 1 au* which gets nasalized. The other group



brings homorganic sequence in these words? e ,g. ^-kans-] and 

\yajijl • All his examples for [s] are tatsama words. Only 
when followed by[s/f], speakers show these two variations. 
When [Si is followed by glides or liquids both the groups have 
tail] and not [.sJ y e.g«

1 destruction* 
'protection*
‘opportunity’ 
'courting* cc.

[saufiar]
[s9urak|3 r^l 
CsSd^og] 
f sauw AnSn]

We have noted earlier that independently gq]is never 
nasalized.

Pandit is trapped in a distributional fallacy when he 
says that "if the preceding vowel is other than j"sj, /ah/ 
then the first two allophones j[ 33,31 3 vary freely with the 
fourth allophonel This is implausible because when
speakers have \^ which is obviously after 'N-loss/reduction' 
how can there be any free variation with the lost nasal? 
Pandit has avoided noting that [^jcan also sul&itute other 

nasal phonemes /m, n, 3^/. If we define this substitution 
1 'Pandit way' then these three phonemes will also be in free 
variation with£~D . This will be sheer absurdity and it is 
very obvious that to avoid this absurdity Pandit has not 
given homorganic nasal + consonant sequences which are so 
natural to Gujarati'., He feels that such sequences are 
localized in a very limited set of environments and "the 
contrast between different types of nasal phonemes is not 
neutralized before consoiiants." To prove this statement

60
6l

Pandit, 1957, p. 166 
ibid, p• 168.
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and to refute Firth and Allen he gives another set of 5 0 0 
examples asserting that "before stops there is only one 
homorganic nasal"* His examples:

t t/imkij 'pinch*
[ mar^ki J ' swift mare *
£djahkiJ 'Sita's name'

He gives Marathi examples too:
£ts3mki] 'nose ring'
[dsrgcal 'stroke*

i tSuch heterorganic N + consonant sequences of his examples 

can be questioned if we give serious consideration to the 
proper phonology of the language®.

The present study has all along excluded the hetero- 
organic 'N + C sequences' from the data for two theoretical 

reasons - one is that they are phonetically unnatural and 
second is that every linear sequence is not to be treated as

Firth: "Nasals and nasalization in Sanskritic languages

raise fundamental questions of phonetic and phonological 
theoryt and also problem for Roman transcription* Let us 

take Marathi for instance} In initial position only two 

nasal consonants can be used, n and m. In final 
position there is three-term nasal alternanee but immedi­
ately preceding another consonant, especially stops, only 
one is possible, the nasal homorganic with the following 
consonant." (’Phonological features of some Indian 
Languages' from Papers in Linguistics' .jSj^p. 51)*

Allen: The homorganic nasals form a single phonological
unit arid a phonological transcription will recognize the 

fact." 1953, p. 45®
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'cluster'. The phonology discards or challenges any
phonetically impermissible sequence/combination of sounds.
No doubt that plionotactics of speech sounds includes language
specific morphophenemic changes. But their operation will
basically depend on natural phonological processes and rules.
As Vennemaim says when speech sounds combine they do so »
according "to stringent laws and they can alter contextually
if they enter phonetically impermissible, combinations. A
natural phonological male finds application in numerous
languages; there is no language with a contrary process and

6q.the process can be explained phonetically.” ■Al' The topic of 
nasal assimilation is so well-discussed and accepted that 
Pandit's remarks surprise us. The homorganicity of nasal and 
the following consonant, independent of the structure of any 
language can be explained on grounds of physical constitution 
of humans. It is more natural to articulate a nasal at the 
same point of articulation as the following consonant than to
take in two different points of articulation in rapid and

/

precise succession. Pandit did not think o.f the subtle issue 
involved in such heterorganic 'N + voiced consonant' sequences. 
All consonants coming in a linear order do not go to make 
phonological 'clusters' of the language. Syllabic extensions 
due to derivational or inflectional formations may bring any , 
two or more consonants in juxtaposition, e.g. Gujarati verb

63 'T.,'¥eimemarm, 1975* p. 21.
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stem^ra^ -] 'earn' when, is followed by Q-toJ suffix of 

present continuous, we get [ra^toj 'earning1 and as a result 

we get -^t - as a sequence. Same stem followed by the
t tfuture marker will give £ra(Je "] 'will earn', i«e. - “ in a

sequence. Many more such juxtaposed consonant sequences can
' < V '

be cited. Are we to include - t - and -} f - amongst the 
clusters of Gujarati? Pandit's data can be classified as 
below:

X jframjto] 'playing*

£man|toJ 'believing'
J^tJar^Jto] 'building'

' Here there is a clear morphemic and syllabic break.
II [ b^am fio] 'brahmin*

[tj'anjkiJ 'piece of bread*

£t/xm|kij 'pinch*

[^ai^lkij 'husked rice'

Here, in the first word., there is a derisive ending .
A parallel example with [-£o| is [tjor^o] 'thief*. The 
other words have dimunitive ending f-ki]« Gujarati has 

large number of onomatopoetic, dimunitive, derisive and 
derogatory endings. These endings indicate a potential 
syllable break before them. Parallel examples to this are
pdenty: [_ parkij 'not own' , [ savki] 'step', [b3£ki] 'short' 

etc, .
Ill [djanjkiJ 'Sita's name'

• Onjsi) 'destroyed'

Here we have a clear break as tdjanki] is from [d^nak} 
'Sita's father' and [var^sij is from [vaipswuj 'to get 

destroyed'. The short vowel [sj is dropped with syllabic



extensions • Other IA languages too have such examples®
Marathis jnarsQ 'coconut' [nar ji] 'of coconut'

|wadaQ 'cloud' [wad[i] 'of cloud'

Hindi: [pska^J 'catch' Jps>kacj.ta"l 'catching'
Imatjal] 'crush' Jmdt/»lta] 'crushing'

Morphological syllabic extensions, stress change, syllabic 
break, potential juncture, etc*, are highly complex matters 
and very little is known about such sequential aspects® 
Precisely for this reason we cannot include all such sequences , 
along with the phonological phenomena® All NXA languages have 
such issues (homorganic *N + C' sequences) and they should be 

resolved by keeping in mind these consideration^-
Even to this day when there is more light thrown on 

natural phonetic processes some generative phonologists include 
all juxtaposed consonants along with other natural clusters.
It is clear that consonant sequences in the language are of two 
types® The first type of sequences are naturally bound 

clusters; the bond between the components of these clusters is 
very strong® This bond may affect these components and may 
bring assimilative changes. The second type of sequences are 
the linear order of consonants, very often juxtaposed.cross- 

juncturally. The first type of sequences are part of the 
segmental level of phonology but the second type of sequences 
which apparently involve segments are the part of the rhythmic 
structure or of asegmental phonology® Theoretically as well 
as methodologically the question is: is it possible to have °- 

common set of rules for both these types? One cannot neglect



these differences
^S0 4

. Those who neglect them are neglectiihg
. . , _ oua very fundamental issue of phonology®

3.6. Answers to the questions
This section tries to answer the questions posed in

3»^®5. These are the main questions, although one may add

some more to the list.
The first two questions cover the most interesting area 

of nasalization in Gujarati and a thoughtful consideration of 
these questions may throw light on nasalization in general®

63'<3c Dey (1979> XL. 40;2.«~) tries to give a general rule by 
including the second type of sequences along with the first 
type., But with this mile he is not able to explain the 
behaviour of 'native' sequences in Bengali® Xn fact the 
differences between indigenous and tatsama-tadbhava sequences 
indicate that there are * co-ekisting phonemic systems' in the 
language. But Singh (1980 XL 4ljl2?. -) tries to solve the

issue by positing '~g' after *rj' in the words like [lc^a], 
•nude', [b a.jjtj'i] 'slander' [ma^-na] 'free of cost', £cig-yi] 
'prawn' etc. ,. His posited '~g' will automatically give natural 

. homorganic sequences but his reason for doing so is to get 
~>Dey's rule predict rightly. However, Singh has to have

g-deletion mile later in order to get correct wordsi Dey has 
noted optional forms like fy0r}bit3 /C/OmbitJ and posited 
[ / O^wit"] as an underlying form. But *w* is not explainable 

either phonologically (as no where in the language-use or in 
linguistic description it is called for) ox- phonetica.lly. One 

should ask why 'rj* appears where assimilatively 'm' seems to
be the correct nasal before 'b* It can be suggested that



Gujarati and Marathi show diverse strepis in the development 
of nasal elements.Miere Gujarati favours N-loss nasalization 

Marathi retains 'V + N + C' sequence, if the 'V' is 'i* or 'u'} 
or shows denasalization if the vowel is *e, o', or *a'. Gujarati 

nasalization favours its expression before voiceless consonants 
and as can be seen Gujarati phonological frame is appropriate 
for nasalization in general. This expression of nasality can be 
explained as one of the natural phonetic possibilities® Nasal 
consonant spills nasality regressively as well as progressively. 
When the progressive nasality is hindered by voiceless consonants 
immediately following the nasal consonant then the regressive 
nasality gets stronger and brings the change in the preceding 
vowel* When voiced sound follows the nasal consonant the 
phonetics of nasality changes*

505

( contd. )

there is a natural assimilation process taking placej 
either 'N* is assimilated to the back vowel "o’ or is 
assimilated to the following 'b'.' There is one phonetic 
quality f+grave] common between 'm' and 11j'. Dey and 

Singh want to have rules with the stamp of 'maximal 

generality' which forces them to include any linear 

occurrence of consonants with naturally bound consonant 
clusters* The question we face is how does one exclude the 

unnatural clusters from the natural ones? It is very 
likely that 'juncture' of every type plays an important 
role in such decisions and that automatically leads us 
to an inevitable issue of syllabication*



Gujarati nasalization is best manifested before voice
less consonant and it is tautosyllabic in the context 
'V + N + G*. This is true of both the sets of data: 
tatsama/tadbhava or indigenous. Ve can illustrate compara­
ble difference between the way Marathi and Gujarati express 
their nasal elements:

[ij Gujarati
Lk^i i J *hook* [ t/^ikj 'sneeze*

[tj-ithru] * rag’ [ t/hrt 'small print*(cloth)
L1^1 1 ’line* f dj ikwul ’to thrust'
[vilAm] 11 o rummage*

Marathi does not efface the nasal as can be seen from the
following words:

fjigks j * sneeze ’ [ c^igkaj ’gum’
[" tjij\tsa ] 1 tamarind* (" pimpa] ' drum *

Marathi stretches the sequenceV + N +VL,C^ even in the
borrowed vocabulary^ e.g. English word 'minute* is spoken
as [mii^ •

[ uj Gujarati
r, h^, xri[ k upwu ’to get stuck* [ 'kneading*
r _ 3i c** . ^L & utjami J * to snatch* [ V uku - 'short'
[syr] * entangled hair* [ th^k . 'spit'
f g% taijj ‘

•knee * ’sprout’
Ct/Gk] . * shooting pain* ’navel*
[ tf ut\u J * to rummage* T d^usrd

’yoke'['d3Jlu^aVim] ’to snatch* C" d%soj
'blanket'

ffuk ] ’blowing* c-fch] ''ginger’ (dry)
[fufacjo] ’hissing’ r kuf j 'warmth'[d3%pc^i^ ’hut ’
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Marathi words have ¥ + N + VL.c' sequence

[gunta] 'entangled hair' 
[phugk a] 'blowing*

Ct^ugki
r ,hLsun ^ a

[khe’t(w] 'to puli'
[g^es] 'a food preparation* 

^rejd.jo'] 'spinning wheel' 
[v^etf wuj

(V£e3 Gujarati
[rekqli ]

to distribute'

[•f eslo] 

Cfekwu ] 

]

Marathi does not retain *N* after £ ej. 
h[p ekr^e~] 'to throw*

in'[k^citf ' to push 

[g otjHmJ ' to push in’ 
[t^oswu ~] 'to eat much 

pLokc|iJ '(she) fox' 
fb^okwu] 'to stab'

Marathi does not retain 'N' af 
[k^otsrjej 'to push in'
c J[b ok] 'hole*

Lp^e |a ]

£o] Gujarati
[fiojijar] 

[t/okwS ]

[tjS^ J
£pok) 

[r|frf o')

[%]
er C oj .
(b^oki^e ]]

[ih°sr ]

'spit'

'ginger' (dry)

'hawkers cart' 

'verdict'

'to throw'

'turban'

'turban'

'clever'

'to get startled' 

'to stick to' 

'parched grain' 

'duffer'

'zeal'

'to pierce*

'to eat much'
CeJ and £oj are not found in tatsarna/tadbhava/vocabulary, 
(except in a word or two)

Ca] Gujarati
[k'^tj'o ^ 'corner*

[g a^o ] 'shout'
r fi[g Stj-’i J ' oil,; seller ’ 
[gasc|i J 'bundle' 
[t|'afcjrijoj 'pirate'

[tjaplu 1 
[tj^^wu ]
rH £~ n ^[_dj ak ru 
Cjakij 
[^aferi jo]

'overwise'

'to spray'

'dry twig'

'tank'
'leg'(derisive)



[t/ap] ' clip * [{&t{ wu] 'to shorten' ,
ft/apwu ~] 'to press' [fa~S ] 'boasting*
[d^akifu ]

' lid' [dak^^i] 'stem'
[d^at f o']

'mould * [vSkcfo] 'dowry'
[pasru| 'straightened' [ sasa^] 'dirth'
[fakc|uj 'smart' [ fiakwul 'to drive'
('■fSEko’] 'pride' [ tas [i j 'shallow plate

'bribe' [bakcjp] 'bench'

Qi
. 

c- Jl 'to fry'
[sak^wu ] 'to tolerate'

Marathi has totally denasalized the sequence 'N + C* when
the vowel is £aj.

[taki 1 ' tank'
£tsap "J 'clip' (Ttatsile J 'to shorten*
[fcs^pi^ej 'to press* [t>ak3 'bench'
[di aksx^j 'lid* [halci|.e J 'to drive *

ID
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3.6.1. Phonetics of voiced consonants:

Many researchers have found that the pressure in pharynx
63bdiffers for voiced and voiceless stops. Lubker et al have

found greater EMG activity for voiceless consonants than for
voiced consonants. They have also found that the nasal air
flow noted occasionally during non-nasal voiced consonants is
not sufficient to provide voicing. In order that voicing
should continue during the production of voiced consonants, the
supraglottal and subglottal pressures should not be equal. The
pharyngeal structure is capable of seeing that voicing does not

64stop. Dixit and Mackneilage found greater velic leakage for 
voiced consonants and they felt that this leakage is necessary 
for preserving voice. It is suggested here that this leakage 
may also preserve the preceding nasality,i.e. prevent it from 
getting completely effaced. The leakage brings intrinsic 
nasality in voiced consonants. The progressive nasality is 
carried over easily because of the leaky velum and as a result 
regressive nasality cannot become strong enough. This retains 
the nasal element atleast in reduced form even after the process 
of N-loss is activated. Rothenberg suggests that one mechanism 
for voiced stops requires velopharyngeal opening. Without 
a transglottal pressure differential there can be no voicing.^ 

A slight opening of the velum is one possible way of getting

^"^‘Lublter et al, 1970. p. 9-20.
64. Dixxt and Mackneilage, 197^.»

9 Rothenberg, 1968®65
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pressure differential* When a voiced stop comes after a

anasalized vowel the velum must go fromj^fairly open position
of vowel to a fairly closed position for the consonantji,e»
after N-reduction which takes place when the following
consonant is voiced. Now if the oral closure occurs before
the velum is fairly close, the reduced nasal consonant gets
fully manifested. This manifestation can be prevented if the
velum is closed before the oral closure* But such co-ordination
between these two gestures is difficult* Brito conducted a
test with literate Portuguese speakers making them read the 

/slist of non-jense words. The words were written CVCV. It
was noticed that in the fopr words Vibo, sida, reba, sege the
first syllable was read as 'CVN'. When the words were futo,
apo, toco, the first syllable was read as 'CV', Brito's
experiment gives a good support to our observations in Gujarati.

67Rothenberg's observations thus seem highly plausible. Malecot's
remarks regarding the English dialect also help in confirming
this difference between voiced and voiceless consonants. He
refers to the situation where /t/ and /d/ become flaps. The
word 'auntie' is pronounced [_" •fctfci ] and 'Andi' is pronounced

68£"J£ndi]. Ohala's conclusions are rather contrary to this
because she has not thought of the phonetics of voiced
consonants in context of nasal consonants. She feels that in
Hindi N-loss occurs before voiceless stops and not before

69voiced ones. Bloch has referred to similar situation in

66a Brito, 1975®
679 Malecot, i960. 
68* Ohala, 1972.
69* Bloch,



Marathi. And if" one does not look into various differences in

the manifestation of 'V + N + voiced consonant' sequences, one

would conclude similarly about Gujarati too. Ohala posits under-
-f orlying forms for the word for 'moon' as £ if and"} and^the word for

v J
tooth as £dat3» She rejects [ dantj as an underlying representa­

tion because it will mean "positing %n abstract form, and to posit 

such abstract form we would need evidence of the psychological 

reality of such an underlying nasal". The validity of this 

approach has been already questioned by Entenman. Standard Hindi 

in its vocabulary certainly has a compound such as^dantj majid33n3 
'tooth powder' or related pairs such as [sakdlj 'chain' - [savjkai^nJ 

'collection, LaknaJ 'to draw' -^aj^kitJ ' drawn', LkapnaJ ' to shiver' -

jjcdmp] 'shiver'. No doubt, there is a possibility that the 

sequences such as *N + VL.C' are the results of late borroxojogs 

from Sanskrit; but the factor of co-existing phonemic systems has 

to be accepted. Ohala's criterion of psychological reality is not 

correct. In fact Rothenberg's experiments conform to and help to 

explain the actual positions in Gujarati. The positions differ 

depending upon the dialect and phonation differences as shown 

on p.
Tight phonation dialects throw important light on the 

behaviour of nasality. In dialects 2,3 there is a glidal 

element which disappearing nasal leaves behind. Gujarati provides 

interesting evidence for this theory of N-reduction where vowels 

get nasalized after N-loss before voiceless consonants but as there 

is no complete N-loss due to voicedness of consonants, the 

nasalization of the vowels before such reduced 'N' is not strong; 

it is the regressive velic adjustment.
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Murmur dialects^: V + N + voiced consonant;

[gand^ij 

[mandi ]

* grocer’

Murmur dialect.

[gad^i J
£ madiJ

£
[sa.j\dj J

’ill, sick' [gaijc|o3

[a^giju j

V + voiced consonant} 
fsad3fi ]

R° J
[ agi^u J

’evening’

’mad*

’front of the house’

Murmur dialect,,: a + N + voiced consonant—voiced consonant;

LSJd3 J
[ gS'd'^il
[modi] £gjc£i>]

r r* ^ 1[jgr^u J
Tight phonation dialect^: V + N + voiced consonants^

(same as murmur dialect^)

Tight phonation dialect,,; a + N + voiced consonant $

A-/ —N . „ ,a + j + + voiced consonant
r H £jsaj^dj ] ’evening’[ha3”nd^'.J ’tie’

[vaj dj^i^ij ’childless £g^aj^dj^ ’barber’

•woman’

Tight phonation dialect^; a + N + voiced consonant

£ bajd^ 1

f ~~ h .1 [vajdj jjjij

a + J + voiced consonant
, N ■? fi £saJdJ ]

[ g^a^jdj oj
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3,6*2 Nasality in Marathi:

Marathi shows very different development of its nasality,
70Kelkar notes that in Marathi all voiced stops are prenasalized

after V11 (his symbol for nasal vowels). We have shown that

Marathi vowels get denasalized before voiceless consonants (i.e.

after N-loss), but retain the sequence 'V + N' before voiced
71consonants. Sardesai gives the evolution of the word for 

'onion* as Qca:ndaJ>fka:ndaj and feels that phonetically the 
transitional nasal element ’-n' might have also helped to regain 
the nasal consonant fully. In Marathi there is complete N-loss 
and after that complete denasalization (before voiceless stops) 
or there is N-reduction (theoretically the result of N-loss) i.e. 

N-retention, reacquisition of nasal and denasalization of mildly 
nasalized vowels (befoi'e voiced stops). See the liagmamp.

for comparing the behaviour of nasality process in Gujarati and 
Marathi,
3®6.3« Nasalization as a process occurs uniformly:

on >P.

The fourth stage in Gujarati as shown in the jt/kvp.d. 

throws light on the question as to why denasalization has taken 
place before voiceless stops^ i.e. the nasalized vowels after 
N-loss have started loosing their nasalization gradually. The 
process of denasalization has begun in my dialect. The situation 
of this dialect speakers is in some ways parallel to Marathi.
But Gujarati shows the process of denasalization to be gradual.

70 # Kelkar, 196g»

7‘J'8 Sardesai, 193h P® S"3"f - S
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nasal effacementef(i)
(ii) ,

(ill) -
The strongly murmured dialects of* Baroda-Ahmedabad area don't 
show such denasalization as yet. It is noted that the strong

strong nasalization 
mild nasalization -

strong nasalization - 
—> mild nasalization 

denasalization.

il 5

©. 72murmur and nasalization havejyery close phonetic bond. It is 
possible that the position of glottis and tenseness caused in 
the surrounding musculature for tight phonation is favourable 
to nasalization. The speakers of the three main dialects of 
tight phonation never denasalize the vowels before voiceless 
consonants} and theoretically before voiced consonants, complete 
nasality loss is impossible. Because there is no N-loss and

I* -n *strong nasalization, but the reduced before voiced
consonants. Ultimately this ” is reaquired resulting into 
•V + N + voiced consonant* sequence, e.g. we may get:

A
1. [ka-^oj -—> [ka^oj
2. [ valcj ——> £vak]
3. [ bak<%j] —> [bakc^o]

5 . I b^ukwu ] —^[b%kwu]

but we never get:
B

1. * [bad^ ] ~—v [bad^J
2. *[b%g] ---> [b£ag]

3 . * [r&t. ] -- * £ra<^J
4. *[gadp] ■—> [gac^u]
5. #[ba4o] -—* Eba<^o]
6 . * [vac^o ] ^ [vad^o ]

72 Ohala (see foot note 42, Chapter I.)



In fact the words on the right of the arrow are meaningful
lexical items and except no® 3 (which is not a lexical item in
the strongly murmured dialect) all the words are in contrastive
relationship with the words on the left of the arrow, i.e. the
nasalized vowels are in contrast with the non-nasalized ones®
The very fact -that the language provides with such words which 

(ncan be^contrast with the words having nasalized vowels goes to 
prove that language disallows nasality-loss before voiced stops 
whereas the words with voiceless stops (in the list A) can be 
denasalized without creating any phonological difficulty. This 
observation about Gujarati has enormous theoretical potentialities 
Thefc !'e sequence such as ’V + N + voiced consonant* can have as 
one of the possibilities9 N-loss nasalization and as the other 
'V + glide + * + voiced consonant* but never a complete nasality
loss. All this cannot be explained correctly without talcing the 
help of phonetics®

All the phonetic variations which are attributed to dialect
differences compel us to ask a questions *Did nasal-effacement
take place earlier,before the voiceless consonants than before

73the voiced ones?' Lightner believes in the sequential spread 
of nasalization over the time^ i.e. the phonological nasaliza­
tion can appear gradually in the language. Such hypothesis is 
called gradualist or quantal assumption® Linguists assume that 
development of nasalization proceeds through some parameters such 
as vowel height, syllable shape, consonantal environment etc.,
The irregularities seen in the synchronic data are attributed 
to such 'imperfect rules' regarding the development of nasal

73 Lightner, 1970* P*179*-226



74voxels. Entenman strongly rejects this gradualist hypothesis.
He believes that the regressive nasalization takes place before 
all nasals, in all vowels at the same time, „ It is proposed here 
that the N-loss must have occurred in Gujarati uniformly at the 
same time. The difference, between the behaviour of nasal 
consonant before voiceless and voiced stop can be attributed to 
velopharyngeal dynamics® The inherent phonetics of voiced 
consonant retains the nasality element and ultimately regains the 
lost nasal. However, N-loss - nasalization - denasalization seem 
to be in progress; and Entenman*s proposal is theoretically 
convincing®
3*6.4, Relationship between *3* and *a*:

Accepting theoretically that this process occurred in all 
the relevant contexts then *3* which is never nasalized poses a 
question. What intrigues one most is that though maximum examples 
of N-loss are seen when the sequence is *9 + N + C', there is 
never an example of nasalized £§*] (because after N-loss the sequ­
ence is .‘a + c’ )* The relationship between *3* and *a' leads 
to two more questions: Does it mean that when N-loss occurred
*5* and *a* were not distinct? Does nasalization bring lowering 
of the vowels? Answer to the first question involves a complete 
diachronic data and though crucial it cannot be dealt! with here. 
The answer to the second question will throw light on the rela­
tionship between *3* and' 'a*. Phonetic researches of low vowels 
have amply shown that low vowels have greater nasality and 
greater velopharyngeal opening. It is recorded that low vowels 
have lower fundamental frequencies, greater duration and higher

517

74 Entenman, 1976
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average intensity and peak'power than high vowels. It is
observed that larger duration and higher intensity cause increased

75nasality. Bell Berti found that low vowels exhibit participatory 
nasal coarticulation at the EMG level, whether or not coarticula­
tion is evident at the acoustic signal level. Gujarati examples 
go to support this. Low vowel £a] can carry strong nasalization.
In one of the murmured dialects where r j the»?e is N-loss nasaliza­
tion before voiced consonant the vowel is always £a] e.g«

'meter' (poetry)

'stick'

'lemon'
'long'

'girl's name'
'onions'

'ruffian*
'mad *

'rhinoceros•
'mad'

Most of the work on universal tendencies of nasalization say 
that low vowels nasalize<: readily. But Entenman's^ view' seems 

to be more plausible that languages tend to lower nasal vowels 
no_t that they tend to nasalize low vowels. To make it more 
general it can be said that vowels change their quality when 
nasalized and some show lowering of the vowel when nasalized. Of- 
course vowel quality change can be due to variety of other factors 
too* (This has been discussed while showing mid—vowel lowrering

7c; Bell Berti, 1973. ,
Entenman, 1976.76 »

[_ dir^i j 
[dSc^i j

JlgfMo]
\[ga<£o]



in chapter ll). Syllabic extensions also can lower the vowels. 

Actually the final judgement on behaviour of certain vowels will 
ultimately depend upon an understanding of all the processes at 

work in each language. In Gujarati nasal sounds or nasalization 
is one of the reasons for such phonetic lowering, Vowels 'a' and 
'a* are lowered in such contexts as compared to their oral counter­

parts a
Ik^p] ' cup' Lk-n] 'grain'
[S3tJ * plight’ 'count'
Lsap] 'bluff« [gam] 'understanding
[yas] 'small' [V|SJ 'bamboo *
L* apj * cut1 'mourning'
fdafej 'burning' [damj 'money'
LradJ ij 1 pleased1 [ra^i] 'queen'

However, such environmental lowering depends upon total 

gical framework of the language. Marathi does not show
phonolo-
such

lowering. Marathi refrains from such process and shows fortition 

process \fhich may raise the vowels, e«g®
Marathi i £vei^ij 'flower-garland'

[sena] 'army'
Gu j arat i : [veiji J

[sena]

The phonation differences act as a decisive factor in bringing 
changes in the vowel quality, Xn some murmur dialects when 
nasalized, the high vowels go higher,and mid and low go lower,
Xn some tight phonation dialects high and mid both go higher 
when nasalized.
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'3>
\

Murmur dialects
u A
/
u

6\
T /

9•L*
ar Aav

Tight phonation dialects

\ u/u
e a e* A

*= When followed by a

nasal consonant.
Tight phonation^brings (Jamnagar area, Rajkot area and
Junagadh area dialects) a strong tensing effect and it is like

an all pervading fortition prosody.
In short nasality brings quality change in vowels. Divetia

35and Pandit have gone in a reverse direction they believe that mid-X
open and 'o' are nasalized and mid-close 1 e* and 'o' are
not. In fact from the data it was noticed that the quality 
change has not become phonological® It is only a contextual 
result* Moreover, it is proposed that nasality allows fewer 
vowel distinctions than orality. In Gujarati nasality has 
become a controlling force and has played a role of a guard to 
mid-vowel distinctions - i.e. it prohibits'e — £. and'o -o from 
becoming distinct. It merges them phonologically«

s>* aV

V



Returning to the issue of vowel •'3' it can be said that 
lowering of ’3’ to ’a’ cannot be exclusively due to nasalization® 
’3’ has a very specific behaviour as compared to the other vowels 

l) 'a’ never occurs word finally except after the Sanskritic 

clusters:

521

[3nn& J •food* ’clear *
[k^gpj 'pains * Ltus^sJ 'satisfied’

bugtaJ •healthy’ Cvjasta] ’engaged *
[ anira j 'mango• £nrut jsl ’dance’
[vidjsj ’existing1

However, when there is ’-N + C +&# ' in Sanskritic
Gujarati does not retain the final *s *

[r^g 3 • colour* [ P^P1/ J
■C

'five'
[sa-Qg j 'together* r , h[b ag gj 'broken’

It is interesting to note that in Marathi Sanskritic as well 
as indigenous words can end in ’9’.

2) ’3* has a highly restricted occurrence .pis '3' is the only

vowel which does not occur as any of the inflectional endings 
in Gujarati.

rFeminine majker : 1 -i'
rMasculine majker : ’-o’

Neuter marker : *-u*
Plural marker : ’-a*
Present tense 2nd and 3rd
person marker : ’-e*
Instrumental case marker : ' -e'

This shows that Gujarati has diachronically avoided the final
occurrence of 'S’



3) Hence 1 *>' cannot take closed second syllable stress*
4) As a single vocalic element it can never be nasalized.
As ’3 * cannot occur in the final position and cannot take

nasalization it remains an inadequate vowel phoneme. It 
transfers all ;,s such functions to 'a' - it smoothly shifts the 
load on ’a’ - without being disturbed as a segmental phoneme.
It has an unusual bond with 'a1 which is manifested and spread 
over the whole syllabic network, Segmentally 'a' and 'a' are 
distinct phonemes. But in syllabic prosody or in syllabic 
rhythm they most naturally show an agreement of mutual 
substitution* (See ) ,

This shows that the vowel of the first syllable shortens 
as the stress is shifted on the vowel ‘a1 of *-av'$ and it is 
*a* vowel that always carries stress/length.

Such relationship between *9-a* is also seen in Marathi 
and Hindi to some extent, e„gj

Marathi

522

Int ransitive Transitive
[mar] ‘die/kill * [mar 1

"d
T1

t—
i •burn'

Ten] 'drip/sieve' [Sa l]
[pH] ’fall» [pH 3

Hindi
[mar] •die/kill* [mar ]

'avofd'
[P 3[ ] ' -year' IPa|]

position of *3)—a' in IA is interesting
treatises don't indicate great divergence of quality between





-III. All the transitive verbs with
CaC form, become 5

C3C when causative * — av * suffix is added:

Verb stem Causative

’remove*
[ kacfav ]

[kap *] ’ cut * £ ka pav 3

l>-3 1 sing1 [ ga vcjav ^

1 sieve• Leal^v 3
[kha'j * eat' [ kha vc^avj

[g^al]
'push'

[g%lav ]

[t/avj 'chew1 [ t/a vc^avj

[t/ak*) 'taste' [ t /ak^av]

[t/ij ’lick' [tj^^avj

[>/al] 1 sieve' [tp pv J

'walk1 L t/Sl av 3

[*Ai
*spread* C t j vc{a^

[t/hapj 'print * [ t/ha pav]

[ d_3ag ] * wake’ [ djafa4/-a^

[dJail] ’know * [dja^av J

[dj^a'cl]
’sweep'

[ dj% (|avj

[<*/ M
'hold*

[ dj% lav]

ftat ] 'avoid' [ Hav J

r.h' i[1 H •stuff’ r ,h ' -j a sav J

[th-j 'settle * [ a rav 3
r-ftj

'spread *
[<t£9tav]

[tak] 'aim* [^takav 3

Tt^J * pull' f taijav ]

* burn *
[ d3d3^ac|,/-a^

f dab J 'press * £ dsbav J

tnik^l
, * throw' ' f nak^a^

[ nktf]
'dance * [ n^t/ av)



£ niia J •bathe' [nfiavc^av J 5

£ pak •ripen’ £pakav "]
[pH ] 'draw’ [ pac^av -J
[pam ] • attain' [ pamav 3

tP-l 3 'protect' [pajav ]
C 4a3 ’tear' [ -fSc^av ]
[ fcad3^J

'embrace' [badj^av}

] •boil' fbafav 3
[bit 3 • burn' [bstav 3
Ofi<4] ' see' fb^»tav 3
[ b%g"3

’run away' [b^agav 3
[ b^av] 'like * fb% vc^-av|

£ maij. ^ 'enjoy* [m aijav 3
C rakh] 'keep* [rak^av J
Liag ] 'feel' [lagat^ J
Lli-Jj] ’feel ashamed' [lad^av ]

l^k ] 'pound' [vsfcav ]
LvHfiJ ' cut' £vac|^av 3

] 'bend' [vs^av
[ sa'r ] 'smear' s arav

( fiar j 'get defeated' ffiarav
[ &*1 ] 'shake * [fialav ”3

IV. No doubt the causative suffix '-av' takes the stress and
reduces the stress/length of the previous syllables
irrespective of which vowel precedes^ e„g.

[pi ] 'drink'
s

£ piv<|av J
fbfirj 'fear' Wi^
[sivj •sew'

t

£ s iv^av ]



[ khil ] 'bloom' E khilav] J
[ t/ir ] 'tear' E" t/irav]
[ tjhin] 'shred' [ t/hinav)
E kud ^ 'jump' £kudavJ
[ gut*1] 'weave' [ guthav)
Ctuil ] ‘ckrn ' £ tui^av 3
£tjum ] 'kiss' E t/umavj
L*j«a3 'suck’ £ t/usav]
[ ty^un^ 'mash* [ tj ^undav3
[ P^r ] ' lock' £ purav ,3
L Pudj j 'worship' [ pud3 av]

’ ask' [ put/ ^av
^b^ul] 'forget' f. b ulavj
[ muk } 'keep' £mukav 3
[sniij. ] 'listen' £ surjav ^
[ kfie 3 ' say' [ k£evcjavj
E v®*! 'beware * [ t/etavj
[ t;he^ 'instigate' [ t/hedav3
L t®k 1 'lean' £ ^ekav 3
[ffiel] 'loiter' £ -[fie lav]
[‘el 1 'lift* [ tec|av ]
Tdek11'] 'see' £ dek^ac^j

[ P^er] 'wear* [ pRerav]
f pes 3 'enter' [ pesa4 3
[ bes ] 'sit? Cbesa^]

[ mel ] ' put' [ melav 3
[le 3 'take' C levc^avj
[ kor J f

'engrave' C korav"3 1

Ck°’] 'make a hole' [ kot/ av]
E khos| 'push in' [ , h ' 1L k o / avj



.kh°'i i ’ search’ [kholavl 5

got ] ’search’ [ gotav 3

r fii [e °l J ’churn’ [ g^o(av]

’sieve’ [ t/3)lav]

LV °r) ’steal’ [ tybravl

’peel’ [ t;hola^
L dj ok^J •weigh’ £ d3okkavj
U°'i ] ’sway’ f (^olav 1
[ fok] ’bang’ [ th°*H
I tol 1 ’weigh’ f\tolav 3
£dor "] ’draw’ £ dorav *]
[notsi^J * invite’ [ notrav]
LrfW ’reach’ [ pfiotj a|
[p% 1 ’support * [ po/av 1

[ f ol J ’peel’ * «£ folav j
[ fo<£ J ’break’ L f°1?v l
[ boc^ J ’remove hair’ £ bot^av ^
Lbol J * speak’ [ bolav J
[ bSskJ

i
’pierce * [ bfiokav]

Lrok ] ’stop’ rokav j

v. This same type of relationship between ’3’ and ’a!
is seen when there is ’a + N + c’ sequences

[tarjeJ ’hang’ [ ta»pgav ]
[maijgJ ’ask for’ ( ms^gav]
[ma^d3| ’scrub’ [ maj^dja^
fsSkhl ’bear’ [ s3*)khav]

’throw’ £ n85kkav| etc.



i/ii and u/uu i«e® between short and long vowels® Phonologically 
parallel to these pairs was the pair 'a/aa'. From the ancient 
descriptions we can say that the members of this pair differed 
not only in length (kala-bhinna ) but also in their quality or 
degree of openness (vivara-bhinna). Allen's observation is that 
in modern languages (i,e. NIA) the distinction is more generally 
maintained by the qualitative than by quantitative difference®
As seen from the data abovejGujarati *5' does not take the 
quantitative load* It is 'a* that takes this load® This way 
original phonetic relationship between 'a* and 'a' is maintained.
Original 's' was referred to as samvrta and 'a' was referred to

• •

as vivrta. Fanini was aware that he had based his phonological
• ®

statement on the fiction of identical quality between the pair
and he cancelled his error by the phonetic admission of his
famous last aphorism 'aa' i»e® /"The short *a' which has for

cphonological purposes been treated as of idential quality with
the long one is phonetically closer (samvrta)". 1 Despite this

• •

quality difference *a ' and 'a* were lumped together by Panini
*

because they both have karanabhava, both are pure glottal 'voice' 
and both can have vocalic neutrality® But still it must be 
noted that if he did so on an&logy of i/ii and u/uu pairs it was 
at the expense of phonetic precision. What linguists feel right 
as a phonological statement may not necessarily characterize 
the behaviour of the sounds in future* The phonetic difference

i

between 'a' and 'a* created perceptive distinctness and in NIA 
languages they are different phonemes. But on the other hand 
they yet function together in syllabic relationship:

528

77 Allen, 1953, P« 58



Phonetic difference

/a/ ? /aa/ 
or /?/ * /a/
distinct segmental 
phonemes

Phonetic similarity
(vocalic quality of .1 neutrality' }

3 «■»»«> a 
=. a

■ 523

exchangeable functioning in non-
segmental behaviour*

3«695® Different manifestations of * 3 + N1 in Gujarati.
Ifl 'anusvara' which had consonantal tendency had a

phonetic body which was tantamount to "half g" This *g*
developed into typical nasal 'ij' . Mahulkar points at two
divergent tendencies of strengthening and weakening which
must have been working over the Sanskrit 1 rj.'. This *5.* can
be considered as a canonical form N, which can be interpreted 

79as below;
vamsa £vauJajI* .
vaijsa

r~» /vaNsa j -vas <- -^srans

(Gujarati) sift. 4--- /siNha/-- > sinha (Hindi)
IA/siwha 

(Marathi)

Gujarati f + N* has all the three manifestations;
l) wakening process - lenition — can bring N—loss and we 

get, s + N + c a + c ( s ^ a)

78, Mahulkar, 1981, p» 7^<
79 ibid.



2) There may not be any N-loss but an epenthetic glide 
raises the *3* vowel e«g„

[rdi}g]

[rsn^gj

[ ra^jjgj (’a* raised as compared to '3* 

in the word £rjg3 ’vein')
3) ' Effaced nasal may leave the glide and nasalize the 

preceding vowel along with the glide. This process 
takes place when the nasal is followed by continuants. 
This nasalized vocalic sequence has a diphthongal 

quality and is longer in duration than other nasalized 
vowels.

These three variants can be shown like this:
5 + N + C

I----------------- f-----------------T,
3/\+ N+c 'a+c 3 + glide + / Fricative ■)

J glides :

liquids J
3.6.6. Nasalization and lowering:

It is clear that ’a1 is maintained as the lowered and 
lengthened manifestation of ' 3'» Lengthening of the vowel 

means increase in duration. Intrinsic duration of low vowels 
can be favourable to extra lengthening. In other words all 
intrinsic characters are not always phonologically signifi­
cant but they may be easily receptive to phonological 
processes, ’a* in Gujarati is susceptible to nasalization

530

and to the lengthening. Other vowels also lengthen after 
nasalization. This lengthening is to fill the time left open



531
by the loss of the nasal consonant. The extra suitability 
of 'a1 to these fortition processes is the main reason for 
the large number of '3 + N + c . . ..-«■> §f -t- G' cases. The 
lengthening' of other vowels does not function as an mark of 
phonological distinction. But in case of ' £ - a' the 
condition®.! lengthening operates on already distinct 
phonemes. Moreover '3* being achromatic vowel has no colour 
to lose and when lowering is called for as a result of 
nasalization it is shifted on the nearest suitable vowel 'a1.

SoDonegan explains this suitability by the law, 'rich gets
richer and poor gets poorer' i.e. a vowel is susceptible to

increase a particular property because it already possesses
that property. This law in some ways is similar to Foley's

81inertial development principle which says that weak becomes 
weaker in weak environments and strong becomes stronger in

strong environments. According to strength parameter 'a* is 
the strongest vowel:

u

i o a
e

2 3

The processes working on '^ 
below:

___________ ^ relative phonolo-
4 5 gxcal strength 

a' can be explained as

80 Donegan, 1978, p« 6o.
81 Foley, 1977, p. 107
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Intrinsic qualities

3
achromatic 

less sonorant 
by process of Leniti- 

on

Intrinsic qualities 

a
chromatic

most sonorant
by process of Fortition

(1) assimilation to

nasal consonant;!2aijk] 
( 2 ) [r9k] jTrSkj

(1) inherently long becomes longer 

due to nasalization:[ra:k]
(2) (a) longer vowels are susceptible

to tensing because their greater 
duration allows time for the articula­
tory organs to reach extreme position* 
(b) tense vowels get stress: jra:k^)

The fortition process which turn ’a* into -iho. strongest vowel
still abides by the phonological frame- of the language; in
the sense that though there is a phonetically substitutable
relationship between '3' and 'a* they don't lose their
distincth^wC^ As Donegan puts it if the fortition process is
non-obligatory the phonetic substitution won' t apply in all
occurrences; and by natural selection principle there is no

82decrease in the inventory of phonological distinctions*
The substitutable relationship of '3— a’ is an example of 
changeability of human speech habits. But Jesperson felt that 
simultaneously there is a 'curbing power' in the mere fact 
that language exists not for the individual alone but for the 
whole community and the history of any language is like a

82

*

*A-

Donegan, 197£j p. 130.
coarti'cu l^tov" 1 If nasalaeil 

i-noh poss '* ble* •



533‘SZ CL
tug of war between, the changeability and this curb* This 
curb will reject the merger of 'S' and 'a* in spite of the 
fact that they very agreeabily exchange positions amongst 
themselves.

The revertible relationship between *3- + N* and 'a' 
provides a very crucial evidence to consider all nasalized 
vowels as the result of N-loss, / and /a/ being the 
distinct phonemes of the language the N—loss nasalization 
becomes very evident. In other vowels the lowered nasalized 

variants are allophonic and hence such revertible relation­
ship cannot be directly suggestive of the presence of 
*v + N + c' sequence*nonetheless nasalization would be the 

result of N-loss.
One more question regarding the phonemic status of Ol] 

and .03 remains to be answered. /rn, n, i|/ are independent 

segmental phonemes. Butfr] and[^J occur only as assimilative 
nasal elements i.e. the shape of the nasal is dependent on 
the following consonants. All the assimilative nasals ' 

occuring in ’YNC’ sequences can be included within a complex 

phonological unit /Nj/ as suggested by our ancient treatises. 
3*6.7. Strengthening and weakening processes’.

AThe Gujarati speaker /intuitively knows when the nasalize 
the vowel and when to keep »V + N + C« sequence. These 

processes are like mental operations. They are the natural 
and automatic responses of the speakers to the articulatory 
and perceptual difficulties which the speech sounds or sound 
sequences present to the users. Donegan^ compares it with

%Zy83 Donegan, 1979



the old dichotomy of clarify versus ease (Passy called it
•principe deconoraic' and 'principe demphase'). This can

explain the working of these processes better. For the sake
of clarity the phonetic property has to be increased i.e*.
fortition process takes place*, when for the sake of ease the

£ind -flowing pronunceability increases^ len^fcion process takes 

place. Our ancient phoneticians also distinguished between
pada patha and Samhita patha, indicating that speech sounds

« « •

are transmitted from their 'isophonic stage to the rhythmic 
continuity in the samhita text; This involves combinatorial 
phonetic changes which are the result of 'speech organ 
adjustments'. These adjustments occuring in central nervous 
system are manifested through some physical motivations. 
Nasalization in Gujarati is a process in progress. This is 
highly significant for studies in diachronic sound change, in 
sociolinguistic dialect variations, in phonation types and 
prosodies,
3 ® 7» Summary

The nasalization (and its development) in Gujara'ti can 

be summed up as below:
1) The natural coarticulatory nasality spills regressive]/ 

and/or progressively,
2) If the progressive nasality is hindered due to voiceless 

consonant after 'N', the regressive nasality becomes stronger,
3) The 'N + voiceless consonant' clusters are simplified by 

N—loss, thus bringing strong nasality to already nasalized

534

vowels
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4) These vowels automatically take (i) length (ii) tense­
ness (iii) stress*
5) Xn the 1N + voiced consonant1 clusters progressive 
nasality is not hindered. Hence N-loss is not uniformly , 
found. This situation shows sound change in progress.
6) Some dialects have begun denasalization before voiceless 
consonants. This is another sound change in progress.

The first three of the above observations show the 
action of lenition process. Coarticulatory assimilation and 
cluster simplification bring easy pronunciation. Regarding 
the fifth observation, one can say that though the natural 
lenition process is not uniformly overt in the dialects it 
might have been latently uniform and the manifestation of 
which shows up differently in various contexts, e.g.,

V + N + voiced 
consonant

V + voiced consonant 
OR
V + F + voiced consonant 
OR
V + glide + voiced consonant

Y + glide + N + voiced consonant 
Unless the process applies uniformly (as it does before 
voiceless consonant) it cannot become a rule. Most rules

. . 84originate as processes. N ~r loss nasalization becomes a 
rule befo're voiceless consonants, but not before voiced 
consonants.)

84,
Donegan, 1978,'P. 7



It is proposed that variations in nasality in Gujarati 
hint at two points in the history of the said sound change*
(l) The N—loss nasalization must have taken place at one time 

but we may at this point suggest that Entennman's proposal 
'all of nothing' should be revised as thus: 'N-loss nasaliza­
tion as a process begins in all the relevant contexts but its

ihe*
end—results may vary depending on^phonetics of different 
language specific sequences. Hence it may not end up as a 
rule.' (2) The various phonetic manifestations and

continuation of the processes defy the staticity of the 'change 
point' as a stage in history*

The last observation sbxrws that the lenition process of
tidenasalization begins after the foa^tion process of nasaliza­

tion. . Once again this process is present before voiceless 
consonants only. Denasalization is phonetically not possible 
before voiced consonants. The tight phonation dialects inhibit 
this process because the fortition process of nasalization is 
very strongly manifested in them due to two fold tensing: one 
due to intrinsic tension of the muscles in this phonation 
type and the second due to raised glottis for voiceless 
consonants. The chart on p.-^31shows the processes and how 

the sound change continues progress»
Homorganic nasal + consonant sequences, N-loss— 

nasalization and denasalization (of already nasalized vowels) 

provide a panoramic view of the unbroken continuum of sound 
change. This phenomenon of sound change in progress is a 
fact of the live language and such fact opens new vistas in
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5 3a
the field of phonology. It is realized since long that any
descriptive work which expects homogenous linguistic material
is a paradox 'not quite unlike that which is proposed by Zeno

about motion.* A moving arrow is located at some point at

every moment of time; at intermediate moments it is at inter—
85mediate positions; therefore it never moves. In this 

paradoxical sense every diachronic study has to duly take into 
consideration synchronic material and every synchronic study 
has to be a part of spatio-temporal situation.

Looking from this perspective the synchronistic material 
presented here has enough justification for diachronic work. 
Lass particularly stresses that for historical argumentations 
to have any epistemic force it must be essentially synchronic« 
for both psychological and logical r.easons. Explicity relat­
ing the present with the past he says that 'no reconstructed 
entity, configuration of entities, process of change or 
reason for change can have been the case only in the past.8^

The synchronic data here, aVg highly kaleidoscopic and 
bewitchingly challenging. See the ©71 fJ^One can

explain this situation phonetically but to hope to deduce from 
the data might be futile. What we can do is to bring order 
in the descriptive statement,As J^rgensen8^ puts it 'there 

are many different' kinds of explanations: for instance, 
when a phenomenen or process can be .described not as an

05 # Weinreich, 19$&, p. 307.
86. TLass, 1980, p. 56.
Q ty Jorgensen, 1975, p. 387.
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isolated case, "but as an example of more general phenomena,

>

it is considered as better understood.
88Lass concludes that language change is just not 

explainable deductively because if language is many things 

other than a communication system, then change can occur 
presumably for reasons totally unconnected®

Perhaps as it is, a diachronic linguist should be 
satisfied if he renders intelligible approach and develops
a mode of explanation !lwithout being either empirical or

89 90predictive'1. Lass agrees with Popper who feels that
historicist should stop clinging to the belief that change
can always be forseen because it is ruled by an unchanging

1 aw e
3.7*1* Nasalization and asegmentality'/

We can now say that in Gujarati nasalization is not
merely a segmental issue. The rhythmic balancing of the
syllables after N—loss brings this nasalization of vowels.
•VNC1 on the one side and N-loss nasalization prosody on the
other, clearly necessiates an approach which accomodates non—A*

segmental issues. At times segmental phonemes which are 
sonorant have potentiality to become non—segmental in the 
sense that their sonority helps them to spread over the 
vowels/syllables.

As can be seen from the figure^elow segmental-non- 

segmental relationship is quite complicated®

8S* Lass, I98O, p. 136.
89* Lass, 1976, p. 109.

9°* Popper, 1957, p. 161•
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FIGURE; - Segmental and non-Segmental
i

relationship.


