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Abstract

This study examines the factors that inhibit vowel reduction in the Kermani
variety of Persian. While vowel reduction in this variety is typically
conditioned by syllable weight (occurring in monomoraic syllables), it fails
to apply in certain phonetic contexts. One such context is adjacency to
laryngeal consonants. Analysis reveals that laryngeal consonants, lacking a
place of articulation feature and being produced outside the oral/nasal cavity,
do not have a formant target. Consequently, the articulatory features of
adjacent vowels remain unchanged, leading to their longer formant
frequencies. Another context involves words that exhibit consonant
gemination in Standard Persian. Acoustic evidence from the Kermani variety
reveals that consonants are not geminated in this dialect; instead, the
preceding short vowel undergoes lengthening. This observation suggests a
phonological constraint in this variety that blocks consonant gemination,
spreading the moraic weight to the short vowel and rendering it bimoraic. A
common feature in both contexts is the prolonged articulatory stability of
short vowels, which prevents undershoot, thereby inhibiting vowel reduction
and preserving vowel contrasts. What we observe in this language variety is
the interaction between the Principle of Least Effort and the Principle of
Economy. In monomoraic syllables, the Principle of Least Effort derives the
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neutralization of vowel contrasts, whereas in heavier syllables, the Principle
of Economy preserves contrasts by inhibiting neutralization.

Keywords: Duration, The Economy Principle, Gemination, Kermani
Variety, Laryngeal Consonants, The Least Effort Principle, Vowel
Reduction

1. Introduction

Vowel reduction—typically understood as the centralization of unstressed
vowels toward schwa—has been widely examined across languages such as
English (Chomsky & Halle, 1968). However, cross-linguistic evidence
demonstrates that vowel reduction can also be conditioned by syllable
weight rather than stress. In weight-based vowel reduction, vowels in
monomoraic syllables tend to neutralize, while those in bimoraic syllables
retain their quality (Crosswhite, 1999: 2004). Previous studies on the
Kermani variety of Persian (Masoumi, 2021) revealed such a weight-based
process: short vowels /a/, /e/, and /o/ neutralize in open light syllables,
surfacing as [o], whereas long vowels /a/, /i/, and /u/ remain unaffected. Yet,
several contexts show unexpected inhibition of reduction, notably adjacent
to laryngeal consonants (/?, h/), and before consonants which are geminated
in Standard Persian. This study aims to identify the phonetic and
phonological constraints that block reduction in these contexts.

2. Literature Review
In this section, we have two subsections regarding previous studies on
weight-based reduction and gemination.

2.1. Weight-based Reduction

Regarding weight-based reduction, Crosswhite (2004) argues that this
process depends on moraic structure, where short vowels in open syllables
undergo centralization. Lindblom (1963) attributes this process to target
undershoot, caused by limited articulatory time. The Kermani variety, as
described by Masoumi (2021), presents a distinct weight-based vowel
system in which schwa is not a phoneme but an allophonic outcome of
monomoraic syllables.

2.2. Gemination

In her study, Modarresi Ghavami (2026) classified Persian geminated
consonants into two categories: a) those in originally Persian words, for
which gemination is the result of synchronic / diachronic assimilation,
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compensatory lengthening, and emphasis. In these cases, gemination plays
no contrastive role, and b) those in Arabic loanwords. Regarding phonetic,
phonological, and morphological parameters suggested by Belvins (2005),
Tabibzadeh (2024) implied that in Persian, duration of geminated
consonants is significantly more than that of simple ones, which phonetically
confirm the existence of gemination; however, no morphological and
phonological role were detected for it. Analyzing Arabic data (Al-Tamimi
& Khattab, 2015; Watson, 2002) indicated that gemination affects the
temporal structure of preceding vowels, which are obligatorily short.

3. Methodology

To determine the phonetic basis of reduction inhibition, two potential
blocking environments were analyzed: a) adjacency to laryngeal consonants
(/?, h/), and b) vowels before consonants geminated in Standard Persian. Six
native Kermani speakers (three female, three male) participated. Each
speaker produced three repetitions of selected word pairs embedded in
carrier sentences. Examples included /haxif/ ‘rival’ vs. /fa1if/ ‘noble’ for the
laryngeal context, and /bana/ ‘building’ vs. /ban:a/ ‘builder’, /coze/ ‘sphere’
vs. /coxe/ ‘foal’, /mad:e/ ‘substance’ vs. /made/ ‘female’ for gemination
contexts.

Recordings were made and analyzed using Praat (Boersma & Weenik,
2023). Vowel and consonant segments were manually segmented and their
durations extracted via Praat scripts. Statistical analyses were conducted in
RStudio. Normality was checked with the Shapiro-Wilk test, homogeneity
of variance with Levene’s test, and significant differences assessed with one-
way ANOVA followed by pairwise comparisons (a = 0.05).

4. Results

First, Spectrographic analyses showed that in words beginning with
laryngeal consonants, vowel formants were prolonged and stable, indicating
minimal coarticulatory influence. In contrast, non-laryngeal onsets (e.g., /[/)
induced formant shifts and centralization of /a/ to [o]. Thus, laryngeals
preserve the vowel’s articulatory configuration and increase its duration.
This articulatory transparency allows the adjacent vowel to retain its steady-
state formant pattern for a longer interval; the situation which leads to the
preservation of vowel quality and vowel reduction blockage.

Second, regarding word pairs /bana/ ‘building’ vs. /ban:a/ ‘builder’, /coxe/
‘sphere’ vs. /core/ ‘foal’, /mad:e/ ‘substance’ vs. /made/ ‘female’, the
Shapiro-Wilk and Levene’s tests showed a significance level greater than
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0.05, which demonstrate a normal data distribution that satisfy the
assumptions of ANOVA. In the next step, analyzing consonants, ANOVA
results indicated no significant difference between duration of consonants in
each word pair (p > 0.05):

Table 1
One-way ANOVA results for consonants in word pairs
Vowel Equal Variances Significance
(Levene’s Test)
/n/ 0.901 p-value: 0.678
1/ 0.423 p-value: 0.592
/d/ 0.841 p-value: 0.612

So, there is no evidence for gemination of consonants in this language
variety. For vowels, however, significant differences were found in the
duration of short vowels preceding those consonants which are geminated in
Standard Persian:

Table 2
One-way ANOVA results for vowels in word pairs
Vowel Equal Variances Significance
(Levene’s Test)

/al 0.421 p-value: 0.000
/o/ 0.387 p-value: 0.000
/a/ 0.312 p-value: 0.592

Pairwise comparisons confirmed that /a/ and /o/ were significantly longer in
/banna/ and /co.auae/ than in /bana/ and /coae/. However, no significant
difference was found for /a/.

5. Discussion

The results demonstrate two independent yet convergent mechanisms that
prevent vowel reduction in Kermani.

First, laryngeal consonants (/?, h/) lack supralaryngeal place features and
therefore have no specific formant target (Keating, 1988; Bessell, 1992).
This articulatory transparency allows the adjacent vowel to retain its steady-
state formant pattern for a longer interval. Following Lindblom (1963), the
absence of temporal pressure reduces the likelihood of target undershoot,
thereby maintaining vowel quality. Bibbs (2022) and Flemming (1995)
similarly note that languages tend to preserve contrasts whenever sufficient
perceptual cues are available.
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Second, the Kermani data reveal a phonological constraint regarding
gemination of consonants. The absence of gemination triggers compensatory
lengthening of the preceding short vowel, effectively transferring moraic
weight from the consonant to the vowel (Hayes, 1989). This process
parallels observations in Sanskrit, where geminate /r/ is disallowed and
compensatory lengthening applies (Kavitskaya, 2001; Whitney, 1886). The
Kermani pattern thus reflects a mora-preservation mechanism, aligning with
Lehiste’s (1970) notion of inverse proportionality between vowel and
consonant quantity.

In both contexts studied in this study, increased vowel duration is the shared
property. The longer steady-state phase prevents centralization and retains
underlying vowel contrasts.

From a theoretical perspective, these findings exemplify the dynamic
balance between the Principle of Least Effort and the Principle of Economy

(Zipf, 1949). The Principle of Least Effort favors articulatory simplification
through reduction, particularly in light syllables where minimal effort
suffices. Conversely, the Principle of Economy preserves contrasts by
preventing unnecessary neutralization in contexts where temporal or
perceptual conditions allow for efficient maintenance of distinctions. The
Kermani variety thus optimizes both articulatory and communicative
efficiency within its prosodic system.

6. Conclusion

This study offers a comprehensive explanation for why vowel reduction,
though fundamentally weight-based in the Kermani variety, is inhibited in
specific phonetic environments. Acoustic evidence shows that laryngeal
consonants increase adjacent vowel duration by virtue of their articulatory
transparency, while prohibited consonant gemination results in mora transfer
and vowel lengthening. Both mechanisms enhance the stability of short
vowels and prevent undershoot, thereby preserving vowel contrasts. The
Kermani data support a phonetically constraint-based model of vowel
reduction in which duration and syllable weight jointly determine reduction
outcomes. More broadly, these findings illustrate how dialectal phonetic
systems manifest the tension between economy of effort and economy of
contrast. While light syllables favor reduction through least effort, heavy
syllables invoke the economy principle to preserve distinctions essential to
intelligibility.
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