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Abstract

The purpose of this research is to investigate how coda consonants were adapted
in Khmer loanwords in Thai. The loanword data were collected from previous
studies related to Khmer loanwords in four Thai works. The selected loanwords
are limited to those that are still in use in current Thai. The analysis was based
on the Optimality Theorative framework. In coda position, Khmer allows 13
consonants, pctkh?mlInn pjw,and Thai allows 9,ptk?mnn gjw.
The results of the study revealed that the absence of four consonants, ¢ h 1, in
coda position in Thai phonotactics is one type of adaptation. But the adaptation
occurred not only with those consonants, it also took place with some other codas
that are allowed in both languages. From the Optimality Theory perspective, the
adaptation was the result of the conflict of the two main constraints, faithfulness
and markedness. For the codas which were not allowed in Thai phonotactics,
Thai grammar ranks the markedness constraints, *c] *h] *1] *n], higher than
faithfulness constraints, IpEnT-IO(F) and IpenT-IO(place). This finding is
different from previous ones. More alternative forms of some codas were also
found. Some codas were mapped to more than one form. The Optimality Theory
could work well with such adaptation within Thai phonotactics.
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Introduction

Cambodia and Thailand are neighboring countries in Mainland
Southeast Asia in the middle of the Indo-Chinese Peninsula. The two
countries have a shared border of approximately 800 kilometers. The
relationship between the Khmer and the Thai people dates from before
the founding of the Thai Sukhothai kingdom or the middle of the Khmer
Angkor Period around the twelfth century (Figure. 1).
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Figure 1: Comparative chart of Kamboja and Siam (Adapted from Pou, 2003: 259)

Long-time contact and adjacent geography resulted in cultural
exchanges between the two countries. Cultural influences moved from
the Khmer to the Thai in the 10" century, then from the Thai to the
Khmer around the 16" century (Keeus, 1967: 268; Pou, 2003: 259;
Khanittanan, 2004).

Linguistic borrowing resulted from these influences. The large
number of loanwords and other linguistic elements found in the two
languages indicate good neighborly relations between the Khmer and
Thai people. Thousands of Khmer words were borrowed into Thai and
hundreds of Thai words were also borrowed into Khmer. Thus,
loanwords, especially Khmer loanwords in Thai, have become a topic
of study and increased prominence in research for more than five
decades by Thai and foreign researchers (Nacaskul, 1959; Thorngseub,
1979; Banchob, 1980; Huffman, 1986; Varasarin, 1984; Chuchun, 2000;
Phakdeekham, 2006; Salee, 2010; Sonnang, 2010, and others).

By and large, the investigations from those studies concern the
way in which words came into the Thai language as well as the origins
of the words. The overall themes of previous studies were primarily
the following: 1) description of the influx of Khmer words into the Thai
language, 2) categorizing the loanwords according to language usage,
and 3) the historical background of Khmer-Thai relations that led to
linguistic contact. Next, the scope of studies moved to the linguistic
area in which phonetic issues become crucial (Varasarin, 1984;
Sonnang, 2010).
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Varasarin’s work can be considered the first study of Khmer
loanwords in Thai that provided a broad picture of loanwords,
especially phonetic adaptation. Her method of explaining the phenomenon
of change is similar to that of generative phonology, which usually
states that each phenomenon always occurred systematically. Varasarin
(1984: 71) discussed changes that take place within the final consonants
by focusing on four consonants, ¢ h n I, which are not allowed in coda
position. Within the Thai language, she found that they were changed,
t ? n, respectively.

Sonnang (2010) compared loanwords from Khmer to Thai and
vice-versa. There are 1380 Khmer loanwords in Thai and 344 Thai
loanwords in Khmer. In terms of coda, his study found that the change
within final consonants of the loanwords is to four consonants, ¢ 1 h p,
and other consonants which are allowed in the final syllable of Khmer
and Thai. However, his study focused on the overall description of
adaptation that takes place within the syllable margins.

To summarize, in previous studies, the coda adaptation was
limited to the four coda consonants which are absent in Thai phonotactics;
adaptations that take place in other codas were not strictly investigated.
In other words, there is a gap in the research into how those codas were
adapted by Thai grammar. This paper will discuss the coda adaptation
in loanwords. The present study is an extension of a phonetic study from
previous works that sheds light on the coda adaptations in the loanwords.

Methodology

The purpose of the present study is to investigate how the coda
consonants in Khmer loanwords in Thai were adapted, based on the
Optimality Theorative framework. The loanword data were collected
from previous studies related to Khmer loanwords in four Thai works’,
especially the work by Varasarin (1984). The tokens were limited to
the words with coda consonants that are still in use in standard Thai.

? Nacaskul, 1959; Bandhumedha, 1980; Varasarin, 1984; and Katanyu, 2000.
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After the selection, the tokens were grouped according to type of coda
consonants, obstruent and sonorant.

Each selected word bears a transcription form, orthographic
form and meaning in English. The transcription for Khmer words
follows IPA used by Prum Moal (2006) and for Thai it follows Karnchana
Nacaskul (1998). As for orthography, Khmer words follow the Khmer
dictionary of the Institute of Buddhism (Institute of Buddhism, 1967)
based in Phnom Penh, and the Thai orthography follows the Thai
dictionary of the Royal Institute of Thailand (Royal Institute of Thailand,
1999).

Khmer and Thai phonological inventories

Before we proceed to discuss the adaptations in the coda consonants,
we shall set the groundwork by examining some elements involved in
Thai and Khmer phonological inventories. In the phonological
inventory, Khmer has 17 consonant phonemes and Thai has 21
consonant phonemes, Tables 1 and 2, respectively [in this article, the
word Table is used to list some items as shown in below, whereas the
term Tableau is for displaying the analysis within the OT only].

Table 1. Khmer Consonant Phonemes (Adapted from Moal, 2006: 29)
Bilabial  Alveolar Palatal Velar Glottal

Plosive p b t d ¢ k ?
Nasal m n n i}

Fricative s h
Trill r

Lateral Approximant 1

Approximant W j
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Table 2. Thai Consonant Phonemes (Adapted from Kanchana, 1998: 147)

Consonant Labial Labial dental Alveolar Palatal Velar Glottal
Voiceless p t c k ?

Plosive Voiceless ph th ch kh

Voiced b d

Nasal m n |

Liquid 1

Lateral r

Fricative f S h

Approximant w j (w)

In initial syllable, Khmer and Thai both allow all consonants in
simplex onset, but they limit the number of complex onsets or consonant
clusters and syllable coda or syllable final consonants. While Khmer
has approximately 80-88 complex onsets (Huffman, 1967; Nacaskul,
1959), Thai has 13 complex onsets (Nacaskul, 1998). In coda position,
Thai allows 9 consonants, p t k ? m n 1 j w, whereas Khmer allows 13,
pctkh?mlnnpjw.

This article is most concerned with coda consonants. From the
set of coda, Khmer and Thai both have 9 consonants,ptkh?mnyj
w, which can be phonetically very similar. The rest are four consonants,
¢ h 1 n, which are absent in the coda position in Thai as compared to
Khmer.

Theoretical background: Optimality Theory
Optimality Theory (OT) is a development of Generative Grammar,
a theory sharing its focus on formal description and quest for universal
principles on the basis of empirical research of linguistic typology and
(1st) language acquisition (Kager, 1999: XI).

The basic assumption of the OT is that the grammar of language
consists of a set of rank violable well-formedness constraints. While the
constraints are universal, the ranking of constraints is language specific.
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Each linguistic output form is optimal, in the sense that it incurs the
least serious violations of a set of conflicting constraints. For a given
input, the grammar generates and then evaluates an infinite set of output
candidates, from which it selects the optimal candidate, which is the
actual output. Evaluation takes place by a set of hierarchically-ranked
constraints (C1 > C > .. Cn), each of which may eliminate some
output candidate outputs, until a point is reached at which only one
output candidate survives. This elimination process is represented
schematically:

>> >> .
Candidatea — ©' |——] & |—| ©n
Candidateb —»

Input Candidatec ——» —
Candidated — — — Output
Candidate. .. > >

Figure 2: Mapping of input to output in OT grammar

In figure 2, the optimal output candidate is the one that is ‘most
harmonic’ with respect to the set of ranked constraints. ‘Harmony’ is a
kind of relative well-formedness, taking into account the severity of the
violations of individual constraints, as determined by their hierarchical
ranking. That is, violation of a higher-ranked constraint incurs a
greater cost to harmony than violation of a lower-ranked constraint.
Some violations must occur in every output candidate, as constraints
impose conflicting requirements. Accordingly, a lower-ranked constraint
can be violated to avoid the violation of a higher-ranked one, but the
violation is always kept to a minimum, given the requirement of
maximal harmony (Kager, 1999: 8-9).

Within Optimality-theoretic analyses, the working of and ranking
between a set of constraints is often set graphically in the form of a
display or Tableau. The more high-ranked constraints in the set are
displayed on the left of this Tableau, while lower-ranked constraints are
displayed on the right edge. Solid vertical lines separating the relevant
constraints indicate that a constraint ranking has been established, while
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a dotted vertical line between constraints indicates that no ranking has
(yet) been established. Optimal candidates are indicated within a Tableau
by particular symbol, often a pointing hand. Tableau I exemplifies the

above clue.
Tableau 1
/viiza/ *[+voice, +cont | Max-IO | Ipent-IO(voice)
(1) [viizd] *|

& (2) [wiisaa]
(3) [iisaa]
(4) [ziisaa] *|

*1

(Adapted from Rungruang, 2007: 56)

Tableau 1 illustrates the adaptation of /z/ from an English word
‘visa.” (1) - (4) are candidates generated from /viiza/. Three constraints,
(*[+voice, +cont; Max-10 and IpenT-IO(voice), are used to evaluate
this adaptation. Tableaux like this are found throughout this work.

The coda adaptation in Khmer loanwords

Many languages restrict the type of consonants that may occur in the
syllable coda (Prince, 1984; 1t6, 1986; Clement, 1990; Goldsmith, 1990
cf. Kager, 1999: 130). From the selected words, all Khmer coda
consonants are found attested with Khmer loanwords in Thai. Let us
consider the coda consonants in items from (1).

Khmer Thai Gloss
(1) a cap i cap qu to catch, to arrest
b.  daoc o do:t laa separated, isolated
c. Pout Ha Puat 279 to brag, boast
d lek 100 15:k 1N to cancel
e. prah LY plot Uaa to set free
f.  pea? mA phak Wn to wear; to relax
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g prom [k phrd:m wign o agree; together with
h. o¢al A1y chon T to collide
1. ca:n oS ca:n N bowl, dish

j- Papco:p  HMIM  Pancha:n  8WLTW  to invite

k. bap M bap 19 to hide
l.  khmaw igl kha maw ‘231 black; soot
m. caij oW caj gali to pay

All Khmer words from (1) are finalized in obstruents: pc tk h ?,
and sonorants: m I n n 1 j w. From the source language to the
recipient language, Khmer to Thai, respectively, they are identical,
except ¢ h 1 n. In that, ¢ and h are mapped to t, while | and j are to n.

From the database, however, the adaptation was found not with
only the four consonants, but also in other coda consonants, except p t
w and j. They are identical in some words and adaptive in others. Thus,
in the following sections, the adaptation will be discussed within those
adapted consonants, by starting from the obstruent consonants, ¢ k h,
to the sonorant consonants, m I n n 1).

The adaption of ¢
Let consider the alternation of ¢ in the following words in (2).

Khmer Thai Gloss
(2) a  coc Go cut 9 to press on, spot
b. do:c 50 dut a9 like, similar
c. dac o det 1aa cut, cut out
d. sac iy sa:t a splash, spray
e. samdec fUigo som det AL prince, royal

From the specific language the c is not allowed in a final syllable
in Thai, but is allowed in Khmer. Thus, it is marked in coda position in
Thai. A markedness constraint, *c], to ban the ¢ from the coda
position is proposed.
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*c]

No c in final syllable.

Banning any segment from occurring undergoes some repair
strategies. To this claim, when the c is not allowed in the coda position
by *c], the segment had to be adapted. As shown in (2), the coda ¢ in
Khmer loanwords in final syllable was mapped to t. The two segments,
¢ and t, have different places of articulation, [dor] and [cor],
respectively. Thus, the ¢ — t mapping violates a faithfulness constraint
of Place, IDENT-IO(Place).

IDENT-IO(Place)

Correspondents in the input and output have identical place

features.

(Kager, 1999: 132)

So far, two conflicting constraints to evaluate the c alternation
are proposed. Then, they are ranked, as follows:
*¢] >>IDENT-IO(F)

Tableau 2
sa:c ‘splash’ *c] IpenT-10(place)
(a) sa:c *|
(b) &= sa:t *

Tableau 2 shows how ¢ — t mapping. Two candidates are
generated from input sa:c, into candidate (a) and (b). The (a) is rejected,
since it severely violates the higher-ranked constraint, *c]. So it is fatal.
Only (b) is optimal, since it satisfies a higher-ranked constraint, although
it violates a lower-ranked constraint Ident-IO(place).

From this reason, Thai grammar solves a marked segment of c
in coda position by the strategy of featural change.

The adaptation of k
Thai phonotactics allow k in coda position. From this

possibility the coda k in most Khmer loanwords in Thai is not adapted,
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as shown in (1d). However, in some Khmer loanwords, it is also found
to be adapted, as (3) shows.

Khmer Thai Gloss
(3) a. kamrack MFR  kam 13:p 30 to shake, move / increase
b. taktaery MAH  top tén AUUGY  to decorate

c. tmnuk §8A tha nu? nsu preserve / support

From (3), two forms of k are presented, p in (3a-b) and ? in (3¢).
All together, three correspondent forms, k p ?, of k are found in Khmer
loanwords in Thai. The following discussion will include the identical
and alternative forms, starting from k — k (Tableau 3), k — p
(Tableau 4), and k — ? (Tableau 5).

From OT assumption, each optimal output form arises from the
conflict between markedness and faithfulness constraints. That is, an
output is optimal when it incurs the least serious violation of a set of
constraints, taking into account their hierarchy (Kager, 1999: 13). Thus,
although k surfaces identically or adaptively, each surfaced form must
arise from the conflicting constraint.

The correspondent outputs of k are presented in the following
schemata:

a. k Input b. k Input c. k Input

| | |
k Output p Output t Output

Figure 3: The correspondence diagram of k

Let consider the distinctive feature of each segment. The three
obstruent consonants, k p and ?, have different places of articulation:
[dor], [lab], and [lar]. Thus, the mapping from [dor] to [lab] or [lar]
violates a faithfulness constraint IpEnT-IO(place).

It6 (1989, cf. Jill, 2003: 106) proposed that Coda Condition
prohibits a particular feature specification in the syllable coda:
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*Clo

|
[Place]

Figure 4: Coda Condition (It6, 1989: 224, cf. Jill, 2003: 106)

1t6’s familiar Coda Condition exemplifies the positional m
arkedness approach that the marked features are prohibited in a specific
position. From this assumption, some markedness constraints may be
formalized as follows:

CopaConD
*[lab], *[dor], *[cor]..

The constraint governing the relative markedness of labials and
coronals is intrinsically ranked as below:

Universal ranking for markedness constraints governing
place of articulation
*[lab] >> *[cor]

(Kager, 1999: 42)

The segment ? is a stop that lacks supralaryngeal specification
(Kager, 1999: 125). Following McCarthy’s assumption, Lombardi
(2001: 18) claims that it may seem odd for Phar to be the least-marked
place given the cross-linguistic rarity of the true Pharyngeals and
suggests that the markedness of the gutturals must be due not to their
primary Place but to other features or combination of features that they
bear; in the simplest case perhaps that glottal is highly marked. An
additional hierarchy of markedness constraints of place featured by
Kager, the Dorsal and Pharyngeal, are additionally proposed by
Lombardi, as follows:

Place Hierarchy (PLHier):
*Dor, *Lab >> *Cor >> *Phar

The *Phar is adopted in this discussion by adapting as *[phar]
to conform to the form of constraints proposed by Kager (1999: 42).

In the database, the coda k is not found deleted. Thus, it could
be a hypothesis that a faithfulness constraint, Max-10, is crucial.
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Max-10
Input segments must have output correspondents
(No deletion)

(Kager, 1999: 67)

This constraint militates against any segment deletion from the
input-output form. Thus, so far, to analyze the adaptation of k in coda
position, those involving constraints are *[lab], *[cor], *[pha], Max-10
and IpenT-I1O(place).

Those constraints could be ranked accordingly to the case of
alternations that are discussed in the following sections.
The identical form of coda k, as shown in (1d), is illustrated in
Tableau 3 with the following constraint ranking:
IpenT-IO(place), Max-10 >> *[dor]

Tableau 3
lo:k ‘cancel’ IpenT-10(place) T Max-IO *[dor]
(a) 13 *|
(b) = 1Bk i *
(c) 13:? *| ;

From the Tableau, three candidates, (a), (b) and (c), are
generated. Of those, (a) and (c) are rejected, since they severely violate
higher-ranked constraints, IDENT-IO(place) and Max-I0, respectively.
Candidate (b) wins in this competition. Although it violates *[dor],
which is a lower-ranked constraint, it satisfies higher-ranked constraints.
Thus, the identical form of coda k arises from the preference of
IpenT-IO(place) and Max-10, which are higher-ranked over *[dor].

*[dor], i.e., Faith >> Markedness.

In (3a-b), coda k was adapted to p. The constraints coming to
interact in this alternation are *[lab], *[dor], and IDEnT-IO(place). They
could be ranked as follows:

*[dor] >> *[dor], IpEnT-IO(place)
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Tableau 4
kom raok ‘shake’ *[dor] *[lab] IpenT-IO(place)
(a) kam ra:k *| ;
(b) @& kam r3:p * *

Tableau 4 illustrates that candidate (a) violates *[dor],
a higher-ranked constraint. Thus, it is rejected. Candidate (b) is an
optimal output, although it violates *[lab] and IpEnT-IO(place). They
are lower-ranked constraints.

Another alternative form of coda k is the glottal stop ?. The ?
bears [phar]. The constraints that come to evaluate this adaptation are
*[dor], *[pha], and IpENT-IO and are ranked as follows:

*[dor] >> *[phar], IpenT-IO(place)

Tableau 5

tom nuk ‘support’ *dors *[pha] IpenT-IO(place)
(a) tham nuk *| :
(b) & tham nu? * *

To summarize, the surface forms of k are identical and adaptive.
Although k surfaces identically, it violates a markedness constraint
*[dor] that militates against the occurrence of k in coda position. For
the other adaptive forms, Thai grammar prefers the markedness
constraints in a higher ranking. Thus, the outputs violate IpENT-IO(place),
a faithfulness constraint.

The adaptation of h

In the Khmer language, the output h is phonetically from final syllable
s. In traditional rule-based analysis, this transformation of s in coda
position could be formulated as a rule: s — h/_#. But discussing such
a process is beyond the scope of the present study. In other words, from
an orthographic perspective, the coda h is represented by ¢J or ¢ in Khmer
language. Next, there comes a hypothesis that the final & or ¢ in Khmer
loanwords surfaces as t or ? within the Thai grammatical environment
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(Varasarin, 1984). The following examples in (4) may fully support this
prediction.

Khmer Thai Gloss
4) a. keh iAe k&? wne to scratch, to curve
b.  kuoh ime kh3? LA to hit, to strike
c. cah by cat 0 old, ancient / much
d. Ieh ity 13:t LR over, more
e. 1h 18 Dt 384 to live, be alive

Although the coda h in a vast number of Khmer loanwords was
mapped to one of two forms, h and ?, the process could not be assumed
to happen to the coda h in all Khmer loanwords in Thai. From the
database, while the segment h, as shown in (4), in many loanwords is
surfaced to t and ?, its other forms k and h in a few words are also found.
Items in (5) illustrate the findings.

Khmer Thai Gloss
(5) a. cro: moh 5y: camik 3yYn nose
b. treh At tri? @3 to think, consider
A =2
c. trwk @In nose
d. cah by cah iz woman’s reply

Thus, a coda h has four correspondents: t ? k and h’, as figure
5 illustrates:

a. h Input b. h Input c. h Input d. h Input

| | | |
t Output ? Output k Output h Output

Figure 5: The correspondence diagram of k

* Inthe present work, we do not delve deeply into a new member of coda h in Thai. An experimental

approach to finding the presence or absence of h in coda position in Thai should be conducted in
future studies.
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These correspondences are all obstruent. But to some extent, they are
different in the value of features, h [+cont, phar], t [-cont, cor], ? [-cont,
phar] and k [-cont, dor]. Thus, any adaptation that changes any feature
of segment violates the IpENT-IO(F), militating against the featural
change.

IDENT-IO(F)

Corresponding input-output segments are identical in

specification for [F].

Let o be a segment in the input and 3 be any correspondent

of a in the output, if a is [YF] then f3 is [YF].

(Walker, 2011: 53)

From Coda Condition mentioned in previous section of this
article , such occurrence violates one or some of Markedness constraints
of Place: *[dor], *[lab], *[cor], *[phar].

The following discussion is to analyze the alterations of h — t,
h - ?, and h - k. The h - h mapping may be kept for future study.
From our observation, a coda h is audible in some Thai words in less
careful speech. A word ca:, a respond particle and a Khmer origin
(Varasarin. 1984 : 75; Khanittanan. 2004 : 386), is likely pronounced
ca:h rather than ca:. since there are a number of Thai words in less
careful speech, including loanwords, end in final h, such as: z, 9%, 7z in
wnanuaaez khaw ma: lesw kha! @usade di: leew cal, azlee ?a raj wa
“well, what is 1t7” Hass (1964: 85, 112, 500).

The alternation of h — t may be accounted by the following
constraints: *[phar], *[cor], and IDENT-TO(F).

*[phar] >> *[cor], IDENT-IO(F)

Tableau 6
la:h ‘over’ *[phar] *[cor] ! IpentT-IO(F)
(a) lo:h *| '
(b) & ot * *
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The alternation of h — ? may be accounted for by the following
constraints: *[pha], *[cor], and IDENT-IO(F). h and ? bear the same fea-
ture of [phar]. Thus, *[pha] militates any segment bearing [phar] from
occurring in coda position. The *h] and *?] are from *[pha] family.
Where the h is [+cont], the ? is [-cont]. The faithfulness constraint
IDENT-IO(F) could be subdivided as IDENT-IO(F)(cont). They are ranked
as follows:

*h] >> *7], IpENT-IO(F)-IO(cont)

Tableau 7

keh ‘scratch’ *h] *] ' Ipent-10(cont)
(a) kéh *| :
(b) & k& o *

Another h — k mapping could be analyzed by: *[phar], *[cor],
and IpenT-IO(F). These constraints could be specified as *h], *k], and
IpenT-IO(F)(cont), respectively. The ranking of them is as follows:

*h], *?] >> *k] , IDENT-IO(F)(cont)

Tableau 8
cro: moh ‘nose’ *h] ] 1 #K] IpeENT-IO(cont)
(a) ca moh *|
(b) ca mir? ¥ *
(c) & camuk Pk *

To summarize, the coda h in Khmer loanwords in Thai surfaced
as (h) t ? and k. The absence of h in coda position in Thai phonotactics
is subject to adapting this segment. The strategy to solve the grammar
prefers the featural change to the segment deletion. If the deletion
appears, a faithfulness constraint Max-1O may arise to ban this repairing
strategy. Thus it is a dominant constraint. Thai grammar ranks *[phar]
or *h and Max-10, as well, higher than other constraints. Hence, all
output forms of h must satisfy these constraints.
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The adaptation of m

A coda m is common in Thai final syllables. This possibility may be a
merit for m to be attested with many Khmer loanwords in Thai
identically surfaced. However, the database revealed that such a coda
in some words was not surfaced in identical form. Items in (6) illustrate
this adaptation.

Khmer Thai Gloss
(6) a. Ilomton (01918 lan thom aulny to bend, bow down
b. mcuol i ran cuan Jwau  to shake, quake

c. kompluy A3k phlap phlwn  WRUWRS  kind of lily

Example (6) illustrates that the m was adapted as n (6a-b) and p (6¢).
Another observation is that the alternative forms are found only in
two-syllable words. This does not mean that such adapting did not occur
within all mono-syllable words. It may, incidentally, exist in some words
of our database. This does not mean that the m was generally adapted
in the context of two-syllable words more than it was in mono-syllable
ones.

Additionally, a lexical of (6a) may originate from ron cuoj more
than from ™m cuoj. If so, the n - n mapping is possible, since n is banned
in coda position in Thai. It is altered to n or j in some words (see further
adaption of nin 5.7). The lexical ran cuan and ram cuan are the same
in meaning (Royal Institute of Thailand, 1999: 556).

In terms of segment sequence, two adjacent segments in a
two-syllable word, of which one is a coda of the first syllable and another
is the onset of the following one, could form a consonant cluster. This
cross-syllable combination is found in (6) as mt, me¢, mp in Khmer and
has its correspondence in Thai as nth, nc, and pph, respectively.

Nasal harmony is often blocked by featural co-occurrence
restrictions that, in general, discountenance nasality in lower-sonority
segments (Cohn, 1993; Piggott, 1992 and others, cf. McCarthy, 2011:
3). Walker formalizes these restrictions in OT with the following
universal fixed constraint hierarchy:
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Nasalizability constraint hierarchy
*NASPL0O >> *NasFric >> *NasLiQ >> *NasGLI >> *NasVow
(Walker, 2011: 36, cf. McCarty, 2011: 3)

The sequences from (6) may violate the *NasPrLo family, which
its members as *mt, *mc, *mp, *nth, and *nc.

Tableau 9
Ibm ton ‘bend’ *mt *nth  Ipent-10(F)
(a) lam to:n *|
(b) < lanthon * ok

The adaptation of 1
A coda 1 is banned to appear in coda position in Thai phonotactics.
Consequently, it had to be adapted. Items in (7) illustrate this alternation.

Khmer Thai Gloss
(7 a. jol i jomn low to swing
b. omduol U lam duan 8199%  Annonaceae
c. wil v wian N to turn around

d. somkoal ®¥®  simkhan AW to mark, note / important

e. pro:madl (U pra ma:mn Uszlin (o estimate, survey

The distinctive features of the two segments are as follows:

1 n

+son coronal +son coronal
+ant +ant
-dist -dist

(Rungruang. 2007: 144)

The two consonants have many identical features, [son], [cor],
etc., that may be in place (Rungruang, 2007: 87, 108, 144). But the two
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consonants differ in [nasal]. Thus, the alternation violated Ident-10(f).
To discuss this adaptation, two constraint interactions could be proposed,
and are ranked as follows:

*]] >> IDENT-IO(F)

Tableau 10

jo:l ‘swing’ *[] Max-10 IpENT-TIO(F)
(a) jo:l *|
(b) “F  jon *

From Tableau 10, *1] which bans segment 1 from coda position
is higher ranked. (a) severely violates *1, thus it is fatal. Although (b)
violates IpENT-IO(F), it is an optimal output, since it satisfies a
higher-ranked constraint, *1]. Thai grammar favors featural change over
deletion for the marked 1 in a coda position.

The adaptation of n

By and large, in coda position, the input and output of coda n is
identical in both Khmer and Thai words. However, items in (8) show
an alternative form of n.

Khmer Thai Gloss
(8) a. kankap MSMU  kam kap iy to occupy
b. sonthoap & U sam thap CaVe] stormy / to reiterate
c. bantey Uik bamthe:;y  UWAY  entertainment

At first glance, this adaptation might appear to result from the
influence of its context consonants, known as autosegment (McCarthy,
2011). As a hypothesis, the coda n in (8a) may conform to a p of the
second syllable, n in (8b) conforms to p in the second syllable, and the
m in (8¢) may conform to b of the initial consonants of the syllable.

According to the OT perspective, these surface forms of n should
arise from the conflicting constraints. The constraints appeared in the
previous section. In this discussion, the member of *NasPro should be
the best to discuss.
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Tableau 11

kan kap ‘occupy’ | *nk, *nth, *nt | *mk, *mth " IpenT-10(F)
(a) kan kap *|
(b) %" kam kap * *

Two sets of constraints from one family interact. The first
militates against the arising of sequence of alveolar nasal plosive, and
the second militates against the rising of sequence of labial nasal
plosive. The first is higher-ranked. Candidate (a) violates one of this set,
then is fatal. Candidate (b) satisfies the higher-ranked constraint, *nk,
but violates lower-ranked constraints, *mk and IDENT-IO(F). Thus, it
wins.

The adaptation of n

As shown in Table 2, a palatal p is absent in standard Thai.
Consequently, it is marked in Thai phonotactics. In both syllable
margins, when it is attested with Khmer loanwords in Thai, it adapts.
In this section only coda position is discussed. The palatal n in coda
position adapted as presented in (9).

Khmer Thai Gloss
(9) a. Papcemn wifim  ?an cham aiTry  to invite
b.  kro:wa:p  {phe krd wan n3zw  cardamom
c. bapci uef ban chi: Uy List
d. comnea:;py gy chamnan  dwigy  skillful

e. bampegn g bamphen  fuWgyy  to fill, complete

From (9), the segment ) cannot carry an independent value for
dorsal. This feature is changed to coronal. The changing is subject to
the violation of the faithfulness constraint, IDENT-IO(F). In other words,
the nasal palatal n is marked in Thai phonotactics, it undergoes some
repairing strategies. Thai grammar favors featural change over deletion.
It could be said that Max-IO is higher ranked. Another markedness
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constraint to prevent p from occurring is *n. It is a member of
markedness constraint *[dor].
So far, three interacted constraints come to account: *n,
Max-10, and IDENT-IO(F). They could be ranked as follows:
*11 >> Max-10 >> IDENT-IO(F)

Tableau 12
?an co:n ‘invite’ *n Max-10 IDENT-IO(F)
(a) Pan co:n *|
(b) ?a co: Sk
(¢c) <& Panchan *

But in other extents, n in (10) has another alternation form:

n—].
Khmer Thai Gloss
(10) a. teak tea:n AANM  thak tha:j YNN8 to attract
b.  tuop pAU thuaj’ (el to moan
Tableau 13
tea:k tea:n *n Max-10 IDENT-IO(F)

(a) tha:k tha:p *| *

(b) tha tha: *I*

(¢) <& thak tha;j *

From tableau 12 and 13, the occurring of jn in Thai language
violates * 1, a higher-ranked constraint. However, the grammar does not
delete this segment, since it also violates another higher-ranked
constraint, Max-10. The best strategy is to choose a featural change,
although it violates IDENT-IO(F), which is a lower-ranked constraint.
Thus, n is altered to n and j.

* The word is not generally used in present-day Thai.
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The adaptation of 1
Final syllable 1 is broadly used in the two languages. But in some Khmer
loanwords, it was also adapted.

Khmer Thai Gloss
(11) a. Rom wour  HYI ?5:n wa:n W% to beg, implore
b. daghyt #f7  chumhét  TWWA  kind of plant
capcacen  OWIBH  ca ki WA clear, distinct

In (11), n was adapted as n, m, or deletion. From the database,
the alternations of 1j are found only in di-syllable words. To account for
this adaptation, the nasal harmony constraints could be the best. They
are *NasPlo or *nc, *NasFri or *nh, *NasGli or *nw, *mh. The n m or
1 — n mapping violates the faithfulness constraint, Ident-IO(F).

*ph, *nc >> *mh , *nw , Ident-10(F)

Tableau 14

?on wou:(r) ‘implore’ *ph, *nc | *mh, *nw IpENT-TIO(F)
(a) 0 Wl *|
b)) & MHnwdn * *

The adaptation of r

In standard Khmer, a coda r was not auditorily pronounced (Phal Sok,
2004). From the database, many Khmer words end with this consonant.
The adaptation of this segment is as follows:

Khmer Thai Gloss

(12) a. car ou ca:n N7 to inscribe

From (12), coda r in Khmer loanwords is adapted to n. This
mapping violates the IDENT-IO(F). In other words, r is not allowed in
coda position, it is marked. A markedness constraint *r is proposed.
Thus, the interaction constraints are ranked as follows:

*r, Max-IO >> IDENT-IO(F)
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Tableau 15

(c) & can

ca:r ‘inscribe’ *r Max-10 IpENT-TIO(F)
(a) car *|
(b) ca: *|

Summary and conclusion

The present study investigated the adaptation of coda consonants in
Khmer loanwords in Thai. The linguistic distinction between the two
languages could be found from the point of coda consonants. Khmer
allows 13 consonants in coda position, Thai allows 9. But from the
result of this study, only 5 coda consonants, p t ? w j, were identical in
the loanword context. The rest were adapted and can be illustrated

briefly in the following table.

Table 3. Coda Simplifications in Loanwords

Coda in Khmer Loanwords in Thai

Obstruent Sonorant

Input Output Input Output
p p m m, p
c t 1 n
t t n n, m
k k,? n n j
h 2,k t Y y, n, m, del.
? ? W W
- - J J
- - r n
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The previous studies only addressed four, or sometimes five,
segments: 1, h, ¢, 1, and n. They were adapted as follows: r — n; h — t,
?; ¢ > t;1 > nand np — n. There was not any discussion on how they
were adapted other than stating that those segments are absent in coda
position in Thai (Varasarin, 1984: 74-75).

This study found more alternation of some segments. The h,
for example, surfaced as ?, k, t. Besides the number of disallowing
segments in coda position in Thai, some segments that both languages
allow the same in coda position were found to be adapted as shown in
Table 3.

From the Optimality Theory point of view, the output form is
from the result of conflicting constraints. Thus, the adaptations found
in coda consonants above may not take place systematically, but they
were from the conflicting of constraints. To ban the marked segments
in coda position, ¢ 1 p r h, Thai grammar favors *c], *1], *n], *r], and
*h] over IpENT-IO(place). Although some segments, n n j, are allowed
in both languages, they are found to be adapted in some words in the
context of loanwords. That is, they surfaced in both identical and
adaptive forms. The adaptive form arises mostly in two-syllable words.
That is from segment sequence. Thai grammar higher ranks Markedness
constraints, *c], *1], *n], *r], and *h] that militate against ¢ I pr and h
from appearing over IDENT-IO(F). It is the result of adaptation of nn p
in some loanwords. Another faithfulness constraint that comes to
interact is Max-10. The higher ranking of Max-10 results in no segment
deletion. Thai grammar prefers featural change to segment deletion.

The constraints to interact in this study could be summarized
as follows:

Markedness Constraints: *[dor], *[pha], *mt, *nth, *nt, *mh, *nw,
*ph, *nc *c], *1], *n], *r], and *h]

Faithfulness Constraints: IpEnT-IO(place), IDENT-IO(F), and
Max-10.
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