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The Old Chinese origin of Middle Chinese voice sibilants z/z

This paper discusses the Old Chinese origin of voiced sibilants z- and z- in Middle Chinese.
First, based on careful examination of Guingynn ()" #) and other texts, we argue that, al-
though the distinction between voiced affricates and fricatives was largely kept in the Gudn-
gyun system, in some words the voiced affricates dz-/dz- had already merged into fricatives
z-/7- due to copying from other texts and/or sound change. Second, we argue that z- and z-
in Middle Chinese are either in complementary distribution or show free variation in some
occasions. Therefore, they had one single origin (/z/) before the onset of the sound change
z- > z-. Based on these arguments, we have carried out a detailed analysis of the xiéshéng series
and found four different origins for /z/. They are *r-j-, *s-G-, *z-, and *s-d- respectively.

Keywords: Old Chinese phonology; historical reconstruction; sound change; coronal af-
fricates.

Unlike stop consonants, the fricatives in Chinese often have comparatively complicated ori-
gins, with the voiced fricative z-/3- at the top of the list. First of all, a small number of syllables
with affricate initials dz-/dz- merge with those with fricative initials z-/3-. Already in the Jing-
didn shiwén (ZHEL), compiled by Lu Déming Fiiffl], there are traces of their merging
(Wéng 1984). The Yaunjing (§%%) is exceptional in this respect, as it misarranges the sequence
for the affricate dz- and the fricative z-. Second, in the rhyme dictionary Gudngyin (J©#9), al-
though the affricates and fricatives are distinct phonemes, there is occasional confusion of the
two sets. This can be explained in part by assuming that the compilers were negligent in dif-
ferentiating the data when copying from previous rhyme dictionaries and character dictionar-
ies, and in part by the factor of sound change. On the other hand, there are cases of fricatives
z-/3- merging with affricates dz-/dz-. Such mutual developments between fricatives and affri-
cates are common in Chinese and even Sino-Tibetan languages; we shall not expound on this
here with concrete examples.

Li Fanggui 2= J5FE (1980: 16) has proposed that the palatal fricative - is an allophone of
the affricate dz-, with a shared origin in Old Chinese. This viewpoint is rarely supported by
Chinese phonologists. Even though there are traces of confusion between z- and dz- in Gudn-
gyun, they are distinctly different from each other. More importantly, each of them corre-
sponds to different xiésheng series in Old Chinese. Their xiéshéng sets are conspicuously differ-
ent from each other. The initials of the xiésheng sets of the affricate dz- include t-, an alveolar
stop, and t¢-, a palatal affricate, whereas t- and t¢- rarely occur in xiéshéng sets of z-. Their de-
marcation is clear. Thus, Old Chinese fricative - and affricate dz- should originate from differ-
ent consonants in Old Chinese. We cannot jump to the conclusion that they are reflexes of the
same initial consonant in Old Chinese based on sporadic cases of their confusion as reflected
in Gudngyun.
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The fricative z- in Middle Chinese, different from sounds like fs-/tsh-/dz-/s-, which share the
same place of articulation with it, can co-occur only with finals that have the main vowel -i- or
the medial -i-, that is, z- is an initial consonant occurring in a specific phonetic environment.
This is explainable only in two ways: either z- changes into other consonants in certain envi-
ronments, parallel with the velar stop g- in Old Chinese, or it has an origin different from
ts-/tsh-/dz-/s- in Old Chinese. The alveolars ts-/tsh-/dz-/s- belong in the same xiéshéng series
with the retroflexes ts-/ tsh-/dz-/s-, forming a relatively exclusive xiéshéng set. Except for spo-
radic xiéshéng contacts with the alveolar fricative s-, initial z- forms no xiéshéng series with al-
veolar affricates ts-/tsh-/dz-, and never occurs together with retroflex ts-/ts"-/dz-/s-. The xiéshéng
behavior of z- parallels that of the semi-vowel j- in that it forms xiéshéng series with alveolar
stops th-/d- and the semi-vowel j-. Therefore, Li Fanggui 2= /5 (1980: 14) holds that z- results
from the same Old Chinese consonant group that also gave rise to j-, instead of ts-/tsh-/dz-.

The Middle Chinese consonant z- is distinct from t¢-/t¢h-/dz- (affricates of the same place
of articulation), and they generally do not occur within the same xiésheng sets. The alveolars
t-/th-/d-/n- in Old Chinese, when co-occurring with the palatal medial -i- (-j-), evolve into Mid-
dle Chinese palatals t¢-/ t¢"-/dz-/n-. In the same vein, the alveolar fricatives s-/z- in Old Chinese,
when co-occurring with -i- (-j-), ought to evolve into palatal fricatives ¢- and z- in Middle Chi-
nese, that is to say, the earlier forms of Middle Chinese ¢- and 3- should be the alveolar frica-
tives s-/z-. The palatal fricative z- and the alveolar fricative z- are usually in complementary
distribution, and even when they are in contrastive distribution, they are still but phonetic
variations; moreover, they share the same xiéshéng behavior. Hence, Jin Lixin €37 (2002:
237-238) argues that the palatal fricative z- and the alveolar fricative z- are allophones of the
same consonant initial. According to the chronological order of sound change, the palatal
fricative z- in Middle Chinese should be a later form evolved from the alveolar fricative z-, viz.
z-> 7.

The two fricatives z- and z- are allophones of the exact same consonant initial. That is why
they show identical xiéshéng behavior and are in complementary distribution. The two vari-
ants are in contrastive distribution only in the case where one phonetic variant of she 4¥
(‘shoot) and one of she¢ % (‘musk)) are distinct from xi¢ #f (‘thank’) and xié #f (‘pavillion’), all
with the phonetic/phonological radical shé 4 (‘shoot). In the Gudingyin shé 4thas four pronun-
ciations, including ziek, jick, zia® and jia®, and she J&% has two pronunciations, ziek and ziaC. Ac-
cording to the Jingdidn shiwén (4315 30), as a verb, shé 3 is pronounced as zick, whereas as a
noun, it is pronounced as ziaC. It is evident that zia“ is a later aberrant form, distinct from the
most common, customary pronunciation because of the difference in meanings. Parallel to
this, the two distinct pronunciations of she % (zick and zia€) have been developed to differenti-
ate ‘musk’ from ‘musk-producing animal’. Except for the two aberrant pronunciation variants,
the alveolar fricative z- from the same origin does not occur in contrastive distribution with
the palatal fricative z-. Under the same phonetic conditions, z- never occurs where there is z-,
and vice versa.

In the xiésheng sets formed with above-mentioned phonetic radicals, we sporadically ob-
serve velar stops, but no traces of palatal affricates can be seen, neither can the alveolar stops
be encountered (including the three initials zhi &1, che 1] and chéng ¥). According to Dong
Tonghé’s (1948: 33) Old Chinese reconstruction system, in those cases where the semi-vowel j-
forms part of a xiéshéng series with velars, it should be reconstructed as *g-. However, the
fricative z- within the same xiéshéng sets is still reconstructed as *z- in Dong’s system. Obvi-
ously, this reconstructed form fails to take into account the xiéshéng connection between the
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Table 1. Xiéshéng behavior of the fricatives z- and z-
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fricative z- and the semi-vowel j-. LI Fangui (1980: 60) reconstructs ying = and xidng £ re-
spectively as *rar and *rjan. Similar to DOng’s reconstruction, Li’s reconstructed forms are also
incapable of explaining the xiéshéng connection between yding ¥ *ran, xidng 1+ *rjan and jiang
2 *kjap. Jin Lixin (2013: 283-294) discusses the pronunciations of the Old Chinese antecedents
of the Middle Chinese fricative z-/3- and the semi-vowel j- in the above-mentioned xiésheng
sets. He proposes that, as can be seen from those xiéshéng sets, the Old Chinese origin of Mid-
dle Chinese j- is still a semi-vowel, reconstructed as *j-, while that of the Middle Chinese frica-
tive z-/3- is a semi-vowel *j- with a prefix *r- (the velar stop k- which forms the same xiésheng
series with it originates from Old Chinese *kj-, where *k- is a prefix). These reconstructed
forms adequately settle the xiésheng relationship between all involved characters. Thus, ying
%, xidng ffand jiang Z form xiéshéng series only because the three share an identical root *jan,
which is explicit from their reconstructed forms *jan, *r-jan and *k-jan. We shall not expound
on this issue any further here; however, besides *1j-, there are other Old Chinese origins for
Middle Chinese fricatives z-/3-.

Within the xiésheng series in Table 2, all of them representing a typical harmonic set of soft
palate sounds, we only encounter those consonants which evolve into Middle Chinese velars
k-/kh-/g-/x-/y-, and never those which develop into Middle Chinese alveolar stops t-/th-/d-,
palatal affricates tg-/t¢"-/dz-, or palatal fricative ¢-. As to the finals, outside of those yunbi’s
(Old Chinese rhyme categories) which do not develop into Ancient Chinese she’s (Middle Chi-
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Table 2. Xiéshéng behavior of the fricatives z- and z-
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nese rhyme categories) that contain both kaikou J 1 (open) and hékou 5 F (closed) rhymes, all
the yunbi’s which can co-occur with the consonants are those which evolve into Middle Chi-
nese she’s with hékou rhymes and can be encountered in characters outside of the 3rd division,
such as 4 gui. Jin Lixin (2013: 473-483) provides a detailed discussion of the pronunciations of
the Old Chinese ancestors for this groups of initials. The Middle Chinese fricatives z-/3- evolve
from the Old Chinese voiced uvular stop *c- with a prefix *s-, and the vowels co-occurring
with it are tense vowels.

111

Besides the two origins touched upon in the previous section, a third origin of the Middle Chi-
nese fricatives z-/3- is the Old Chinese fricative *z-. This ancestor of z-/3- forms xiéshéng series
with those Old Chinese consonants which change into Middle Chinese alveolar stops th-/d-
(the unaspirated stop t- and palatal affricates t¢-/t¢h-/dz- are not encountered in these xiéshéng
series). The xiésheng series for this variant of z-/3- are distinct from those of the previous two.
The Middle Chinese reflexes of this xiésheng series include altogether seven consonants,
namely, th-/d-, ¢-/7-/j- and s-/z-. For details, Jin Lixin (2013: 377-379) can be referred to. First of
all, we shall examine the distribution of the three initials z-/7-/-.
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Table 3. The distribution of the initials z-/3-/j- across rhyme groups
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" The character sheéng fi& has two variant pronunciations in the Gudngyun: jin©and i<, both sharing the same
meaning.

? According to the pronunciations provided in Jingdidn shiwén, the characters #, lif (xii) have two pronuncia-
tion variants, ziu¢ and jiuc.

? The character yi 1% is attested only in the Shudwén, without any attestation in any other document from the
pre-Qin era to the two Han dynasties.
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# The character yé #lt has two pronunciations in the Gudngyiin: jiei® and jiet. The former pronunciation makes
it a character variant of yé 5 (), whose pronunciation in the Gudngynin and in the Jingdidn shiwén is also jieiC.

* The characters xian Fzand yan 3% have two pronunciation variants, zienCand jin®, in the Gudingyin.

® The character wéi i is attested only in the Shuowén, without any attestation in any other document from the
Pre-Qin era to the two Han dynasties.

7 The character din 8 has two pronunciation variants, jim4 and thom?, in the Gudngyin; likewise, xin (or tin,
or chin) % and x1infi@ also have two pronunciation variants, jim#and zimA.

12
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The fricatives z- and 3- are contrastive only in one case; otherwise, they are in complemen-
tary distribution. Three characters with the fricative initial z- (shii £F, shi #F and zhii £¥) are in
contrastive distribution with shii &F that shows an initial z-; all four characters belong to the
Old Chinese yiiffi thyme category and to the Middle Chinese yii i thyme group with shing-
shéng (7). The characters shii £, shii T and zhi #7 all have variant pronunciations. In the
Guingyin, the two pronunciations of shii £F are zio? and gioA. According to the Jingdiin shiwén,
shii £F should be pronounced ¢io4 8. In the Gudngyuin, the two pronunciations of shii ¥Fare zio?
and zi0?. According to the glossing of shii #¥in the Shuowén, the Jingdiin shiwén, and the Gudn-
gyun, zio? and zio? are merely phonetic variants without any difference in meaning?®. The char-
acter zhu#¥ has two pronunciations in the Gudngyun: dio? and zioP. Except for these three char-
acters with variant pronunciations, the two fricatives z- and 3- are generally complementary. It
can be safely inferred that they represent variants of the same initial.

When the fricative z- is palatalized, it changes into the fricative z-, which in turn is prone
to more change, resulting in the semi-vowel j-. The reverse cycle of sound change between
these three sounds is also quite common. The semi-vowel j- in Chinese is reflected in most dia-
lects of the Hmong language as 3 (for example, ¥ is pronounced 3012 in Ydnhao language),
whereas in Sino-Vietnamese the typial reflex is z-, e.g. 5% is pronounced zan*. In some Kam-
Tai languages they even shift to alveolar plosives, e.g. 5% is pronounced t:an* in the Mulam
language.

As we have mentioned many times in previous sections, the two fricatives z- and z- are in
complementary distribution. Apart from the two origins mentioned in section 2, that is, *rj-
and *sG-, and several characters with initials z- and -, which evolve from the alveolar stops,
z-/3- are in obvious complementary distribution with the semi-vowel j-. Syllabically, the frica-
tives z-/3- are in contrastive distribution with the semi-vowel j- only in a few cases. Among
these exceptional cases, except for two characters yi LA and song iffi, which do not have variant
pronunciations, all the others are characters with variant pronunciations, the majority of
which are sheer variants without any difference in meaning. Aside from these characters with
variant pronunciations, the fricatives z-/z- are complementary with the semi-vowel j-. More-
over, z-/7- and j- also form phonetic variants; such variant pronunciations are common in An-
cient Chinese rhyme dictionaries such as the Guingyun (see Table 4).

As we have indicated, these variant pronunciations, most of which are not accompanied
by any difference in meaning, only reflect sound variations in different dialects, or sound
change in different historical periods. During the Later Han X Dynasty and the Three King-
doms period, the semi-vowel is already used to transcribe y- in Sanskrit, and semi-vowels
from two different origins have already merged (for detailed reference, see Yt Minfir# 1999:
59). Therefore, the variant pronunciations mentioned above can be explained as sound change
from different historical periods. The fricatives z-/z- and the semi-vowel j- seem to be contras-
tive only in rhyme yii f from Old Chinese rhyme category yii i (i bi f3): the character xii
#: has the fricative z- as the initial, while yii 4% has the semi-vowel j- as the initial. In light of
the examination of the usage of the character xi 1% in historical documents and of the pronun-
ciations given for this character by teachers of Confucian Classics from various dynasties, it
can be ascertained that the initial of x#i % in the Gudngyun is the fricative z-, which is a reten-
tion from Old Chinese pronunciation; we shall not dwell on this here.

8 In the Zudzhuan (FE4%5) © SFHELEFZDIF4EE 2 M "The chief sacrificed his home so as to ease the pain of
the state of Chu”. Jingdidn shiwén : ¢F, Z&f, —F B 4.
°In the Zudzhuan : HFF% "The trouble must be relieved”. Jingdiin shiwén : 7> HEK > N E/K.

13



Jin Lixin, Huo Wenwen

Table 4. Examples of variant pronunciations for z-/z- and j-

Character Pronunciation with j- Pronunciation with z-/3-

bod yi DFEY) | TTHER @ #EEA ‘'wether’ Y] | f83F ‘wether

i you =8t | 4~ black-canthused oxen’ LEY] | 40t black-canthused oxen’
A% ‘adornments worn by offi-

B& yi 2BV | cialsin the Han dynasty to drive VEET]
off evil spirits’
1t e, B, Vo, )

= yi T ‘stop; here / thi&f; very much; )
come to an end; another pro-
nunciation is s’

Lo xin A5 | 81 & sharp tip of a sword’ HHkE] | Gl& sharp tip of a sword’

] xin #4511 | 142 ‘name of fish’ A | 144 name of fish’

% xiang MY | %5t ‘endeavor’ WY | %4th ‘endeavor’

21 xié L) %Jr:&.t, VIS sl P%ace name; | e J:IEJ (%F) ‘same as the above
shii "push, scoop’ in the Shuowén (xié)

£ yé DUEYT) | FHAD ‘ear of a grain, spike, tassel IEY] | #5%& ‘a kind of artemisia’

. . , , [E%% ‘same as xtn ‘cook with

NG N NY Eh

Jel yan PAED] | Sttt light (n.) ] fire, half-cooked meat”

. i ‘invi w TRt ire;

2 ian T4 HEA, lﬁﬂl invite to enter, (LT 'J\;%, Y L?’gj, envy, admire; also
let enter have extra

1% yan F&Y] | #H ‘move’ {lE Y] | #Et ‘shelter, cover’

e yi {FV] | #iE ‘move in a winding way’ BIEY] | #H poisonous insect’

Hitr yi EZY) | EYIRE sequence of repetition’ WZEY) | EYRE

y o FHEF, YWoLmRBIME field; .

o ye FHY) Shiiowén says ‘at the outskirts” ESY) | HE field

i yong £EM)] | 142 ‘name of fish’ Y] | 144 name of fish’

it chin PIZRY) | /N “small spear’ ML) | /NF ‘small spear
Wk, —H A, A

& sheng LPUIEY] | ‘increase, or send; also also pre- SR
sent gifts’

e ying L) gét})\it% send a dagghfer to the S
in-laws (to get married)

The three Middle Chinese initials z-/3-/j- come from the same Old Chinese consonant ini-
tial. For the sake of differentiating the fricatives z-/z- and the semi-vowel j-, Jin Lixin (2013:
377-385) reconstructs the Old Chinese origin of z-/7- as a voiced fricative *z- with a prefix *m-.
It is obvious that if the Middle Chinese fricatives z-/3- have a different Old Chinese origin from
the semi-vowel j-, they will not be in complementary distribution across syllables. As such, the
reconstructed prefix *m- should be deleted. The common origin of the alveolar fricative z-, the
palatal fricative 3- and the semi-vowel j- in Middle Chinese is the Old Chinese alveolar *z-
which co-occurs with tense vowels:

% MC dan < OC*zan;
% MC than < OC*san;
% MC jian < OC*zan);
% MC gian < OC*san.

14
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IV

Besides the three origins discussed in sections 2 and 3, the fricatives z-/z- had a fourth origin in
Old Chinese.

Table 5. Xiéshéng behavior of the fricatives z- and 3-.

j- s- z- k- | kh- | g- X- Y- t- | th- | d- | te- | t¢h- | dz- | ¢- %
R B R
[ i §
¥ F £ G B | 3
& | /S I I B I 4 B W
Ao B U =] i
O 4| ) ~) ~J
J & /! L] J Gl
& & WE | AR | JE J&
= | A el me | R B W
i BL /A Y B it
E I % g | B | %8B
H % oo | A | A "ol A
% | % | O’ #o|
& i #wo| | B | E Z | &
k| & 53
"7 #A
= % R | k| B
[0 ik

The character yué #] has two pronunciations in the Gudngyiin: iak and iauC. The relation-
ship between the two pronunciations is such that the former is a verb while the latter is a
noun. The Shuowén describes it as £, M\ I yue, cong shdo shéng "yueé follows phonetic radical
shdo ~J”. In the Gudngyun, yué is listed under the initial ying % (zero initial), reflecting an ir-
regular sound change. When rhymes of division III (=%#3 sandéngyin) occur in conjunction
with zero initial, if the medial -i- is pronounced with a stronger than normal friction, it
changes into the semi-vowel j-. As a consequence, characters with initial ying 5 (zero initial)
change into characters with initial yit 'ij (j-). A case in point is yi i, pronounced as jit in the
Gudngyin. Yi is a later derivate of the character yi #f, which is pronounced as iak in the Gudn-
gyun. Conversely, when the semi-vowel j- is reduced in strength of friction, it changes into ini-
tial ying. As a result, the initial which should be the semi-vowel j- changes to a zero initial, i.e.
*jiak > iak.

As can be seen from Table 5, the xiésheng set formed with the phonetic radicals in the left-
most column is a typical set largely comprised of alveolar stops and palatal affricates. What is
slightly different is that the xiésheng set also includes fricatives z-/z- and semi-vowel j-, which
do not form xiéshéng sets series with palatal affricates te-/t¢"-/dz- and the alveolar stop t-. It
may thus be inferred that the fricatives z-/z- and the semi-vowel in the above xiéshéeng sets has
an Old Chinese origin different from what we have talked about in the previous sections.
Their root consonant in Old Chinese should be the alveolar stop *d-.

15
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The fricative z- is in complementary distribution with z-, but in contrastive distribution
with the palatal affricate dz-, e.g. si S¥vs. shi F. Old Chinese possessed a very flexible prefix *s-
which could occur before velar and uvular stops, so, naturally, there is no reason why it could
not occur before alveolar stops. Thus, this Old Chinese origin of the fricatives z-/3- is recon-
structed as *sd- in Jin Lixin 2013: 352. In light of the xiéshéng series of alveolar stops, the frica-
tives 3- and z- in Middle Chinese are valid developments of *sd- in Old Chinese. In addition to
fricatives z-/7-, Jin Lixin (2013: 352) argues that *sd- is also the Old Chinese ancestral form of
the Middle Chinese semi-vowel j- in the above xiéshéng sets.

The character yi #4 has two pronunciations in the Gudngyiin, namely jip (ydng ru gié == A4J)
and yip (wéi li gie937.Y]). The latter is a gloss reading of the character yi #2 (MC yip). This
character is attested in the Shijing 7% (‘The Book of Songs’): HTHE 17, A TAT ting tudn i
ching, yi yao xido xing (from the Dongshan Ode). According to Jingdidn shiwén, yi is pronounced
as Yjip (yizhi fin LIIH)%). In addition to the two pronunciations *jip and* yip, yi has a third
reading zip in the Jiyun (5859). Yi /& derives its reading from the phonetic radical xi%; the
semi-vowel initial j- is only a variant pronunciation of the fricative z-. This is not at all differ-
ent from what we have previously observed about the variant pronunciations between the
semi-vowel j- and the fricatives z-/3-. The variants reflect the different stages of sound change:
Z->% > -

In the xiéshéng sets mentioned above, the semi-vowel j- is contrastive relative to both the
alveolar stop d- and the palatal affricate dz-. On the other hand, except for one character yi /4
with variant pronunciations, it is thoroughly complementary with the fricatives z-/z-. Conse-
quently, the fricatives z-/z- and the semi-vowel j- should be evolved from the exact same Old
Chinese initial. This particular aspect has been discussed in detail by Jin Lixin (2013: 349-354),
so it is not necessary to repeat the argumentation here.
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Lsunv Aucuriv, Xo Banvsanv. JpeBHeKnTaiCKIe MCTOKY CpeJHEKUTalCKIX 3BOHKMX CHMOMJISH-
TOB z- U %-

B craThe aHAIM3UPYIOTCS JpeBHEKMUTAlICKIe VICTOKM 3BOHKUX CUOMJLIHTOB Z- U - B CpeJHe-
KuTarickoM s3bike. CriepBa, MCXOZsA M3 TIATeJBHOTO aHalM3a ciaoBaps pudMm [yanvioHb
(J"#9) u ZpyruX TEKCTOB, aBTOPHI YTBEPKAAIOT, UTO HECMOTPs Ha TO, UTO Pas/indye MexXAy
3soHKMMM adPpuxatamu U PPUKATUBHBIMU B I[€JIOM COXPAHSJIOCH B cucteMe IyaHDlOHD,
B OTZJEJIBHBIX CI0BaxX 3BOHKUe adpdpuKaTsl dz-/dz- yKe coBramy ¢ GppUKaTUBHBIMU Z-/3- U3-3a
JVaNeKTHOTO BJIVMSHMS JPYTMX TEKCTOB /MM B pe3y/brare (POHETUYECKMX M3MEHEHMIL.
AJanee yTBep>KaeTcsl, YTO MHULIMAIY Z- U - B CPEJHEKUTAlICKOM sI3bIKe HaXOJSTCI B OTHO-
IIeHny 100 JOIOHNUTEIbHOM AMCTpuOyLum, ambo (B OTJeNbHBIX CIydasx) CBOOOJHOIrO
BapbUPOBaHIL; CIe/JOBaTeIBHO, /11 HUX MOSKHO IIpeZIIoIaraTh eHOe pa3BUTHE U3 MCXOJ-
HOM oHeMBI /z/. OCHOBBIBAsICh Ha DTUX IIPEJIIOJOXKEHUX, aBTOPLI IIPOBOJAT JleTalbHBIN
aHaun3 (POHETUIECKUX CePUil KUTAVICKO MepOorIn(UKN ¥ BBISB/IOT YeTbIpe PasJIMUHBIX
MCTOYHMKA IPOMCXOXKAeHus: (OHEMSI /z/, a VIMEHHO, IpeBHeKUTAVCKue VHMUIMaIU U Ha-
YaJsIbHBbIE KJIACTePHI *1-j-, *s-G-, *z- u *s-d-.

Katouesvle caoea: ppeBHekuTarickast (POHOJOTHS, VCTOPUYECKasi PEKOHCTPYKIVSI, 3BYKOBbIE
U3MeHeHNs], TepeiHes3pruHble adPprKaTHI.
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