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Monmocku pona Theodoxus (Gastropoda, Neritidae) Ykpaunbi: mopgonornyeckuii u aJlo3UMHbINA aHA-
m3. Mexokepun C. B., Tapacosa 0. B, 2Kanaii E. I. — AI0O3UMHBIN aHAJIUM3 HEPUTHI poia
Theodoxus Montfort, 1810 moaTBepaAWI 3BOTIOLMOHHO-TEHETUYECKYIO IUCKPETHOCTh TpPEX BUIOB:
T. astrachanicus, T. fluviatilis, T. danubialis, Torna xak T. danasteri, T. sarmaticus, T. velox n T. euxi-
nus MO NaHHBIM T€HHOTO MapKUpPOBaHUsI oKasaiuch KoHcrneuubuuHubiMu 1. fluviatilis. K Takomy xe
BBIBOJIY TPUBOMASAT M Pe3yJIbTaThl MOP(HOMETPUIECKOTO aHaIM3a PAKOBUHBI U TIOJIOBO CUCTEMBI.

KnoueBble chnoBa: cucremaruka, Theodoxus, anno3uMHas HU3MEHYUMBOCTb, MOpPQOMeETpusi,
VYkpauHa.

Mollusks of the Genus Theodoxus (Gastropoda, Neritidae) of Ukraine: the Morphological Analysis and
Analysis of Allosymes. Mezhzherin S. V., Tarasova J. V., Zhalay E. I. — Allozyme analysis of neritid
mollusks of the genus Theodoxus Montfort, 1810 shows evolutionary and genetical discreteness of the
three species 7. astrachanicus, T. fluviatilis, T. danubialis, whereas T. danasteri, T. sarmaticus, T. velox
and T. euxinus species were found to be conspecific with 7. fluviatilis according to the results of gene
labeling. The results of morphometric analysis of the shell and genital system lead support this conclu-
sion.

Key words: systematics, Theodoxus, allozyme variation, morphometry, Ukraine.

Bsenenune

CucremaTika MOJUTIOCKOB-HepuTua pona Theodoxus Montfort, 1810 TpaaMIIMOHHO SIBJISIETCSI MOJIEM
TAaKCOHOMUYECKO HEOMNpPeAeJeHHOCTY W O0JIACTbIO OOIIMPHBIX HAYYHBIX JUCKYCCHUI MAaaKoJOTOB.
[puuuHoIi 3TOTO SIBNSIETCS] HEOObIYaiiHAsT IJIST TTPECHOBOIHBIX OPIOXOHOTUX M3MEHYMBOCTH OKPACKU PAKO-
BMHBI, UMEIOILIAs1 BBIPAKEHHBIM IMCKPETHBIN XapakTep. B HacTosiliee BpeMsi B aKBaTOpUsIX YKpauHbI BblIe-
JISTIOT He MeHee 6 (opM, KOTOPBIM CUCTEMATHKH CTPOTO THUIOJOTMYECKOM IIKOJIBI MPUAAIOT PAHT BHUIOB
(AnucrtpareHko, Auucrpaterko, 2001; Onpenenurens..., 2004). Bmecte ¢ TeM MopdoOreHeTUUECKUE UCCIIe-
noBaHus, TipoBeneHHbIE enie B 50-x romax XX ct. (Neumann, 1959 a, b), mokaszanu, 94T0 M3MEHYMBOCTH
OKpacku caMoro pacrpocrpaHeHHoro Buzaa 7. fluviatilis — HY 4TO MHOE, KaK SMUTEHETUYECKUI MOJIMMOp-
usM, BBI3BaHHBI MOIUMUIIMPOBAHHBIMU YCJIOBUSIMU CPE/ibl (COJEHOCTBIO BOJBI, TEMIIEPATypoil U T. 1.),
NICVICTBMEM T'€HOB, OTBEYAIOIIMX 32 OKPACKY PAKOBUHBI. DKCIEPUMEHTBI MOKA3alH, YTO MEPEXOI C CEKTO-
paJIbHOM Ha TOIMEPEYHOINOJIOCATyI0 OKPAcKy WM MSTHUCTYIO BbI3BaH albTEPHATUBHBIMU COCTOSIHUSIMU
HECKOJIbKMX TE€HOB, XapakTep 3KCIPECCUM KOTOPBIX 3aBUCUT OT ToKasaTeseit cpeabl. [1oaToMy oco6u oaHO-
ro 4 TOTO Xe BUIa, OOUTAIOIIMe B PEYHOM WM COJIOHOBATOM BOIE, C HU3KUM MJIU BBICOKMM 3HaueHueMm pH
WY TIPOCTO B Pa3HBIX TeMIIEPATypPHBIX YCIOBUSIX, MOTYT OTIMYAThCS MO OKpacke B CTENEHM HEe MEHbIIEH,
YeM KJIaCCUYECKUE BUJIBI.

OOIIMPHBIA BHYTPUBUIOBOW MOJMMOPMOU3M, MACKUPYIOIIMI TaKCOHOMMYECKM BaXKHbIC OTIUYMS,
MPUBEJT K TOMY, YTO TIPOBEACHUE YETKOW TPAHUIIBI MEXIY BUIAMM JIYHOK 1O MOP(OIOTUUECKUM TpU3HA-
KaM OKazaJIoch 3aJaueii KpaiiHe CJI0XHOI. B pe3yiabTaTe BUIOBOI COCTAaB, MPUBOAMMBIN TONIBKO AJIsI (hayHbI
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Ykpaunsl, moctosstHHO MeHsuics. B. Y. XKanun (1933, 1952) ykaseiBan uersipe Buna 1. danubialis, T. fluvia-
tilis, T. pallasi w T. transversalis. A. JI. Tlyte (1972) B 53TOT cnuUCcOK ele I00aBWI
T. dniestroviensis. 51. 1. Ctapobarotos (1970) npuBonut mist Ykpaunst Tpu Buna: 1. danubialis, T. fluviatilis
u T. prevostianus. B xonue 90-x rogoB XX cT. CTOpOHHUKAMU Y3KOUl KOHIEMINU BUIa (AHUCTPATEHKO U
np., 1999; Anucrtparenko, Auucrpaterko, 2000) mpoBeneHa peBU3Ns, B pe3yIbTaTe KOTOPOI BCe pa3HOO0-
pasue (GopM CBeIeHO K LIECTH BUAAM, CPelr KOTOPBIX OTCYTCTBYeT 7. danubialis, ymoMuHaBIIMICS paHee B
(ayHe YKpauHbl BceMu KMccaenoBaTe My 6e3 UCKITIoueHus1. B mocienHem omnpeaeaunresie 6€Crio3BOHOYHBIX
daynbl Poccun (Onpenenutenb..., 2004) Kojuterd moaaep:Kaid MMEHHO 3Ty KOHIEIIUI0. TeM He MeHee
HeIaBHME MCCIIEIOBaHMS MPEANIPUHATHIC B HU30BbsX JyHas (XKamait u ap., 2008), mokazanu HaJIudue eie
u T. danubialis, a 3T0 03HayaeT, 4To B (hayHe YKpauHBI IO TOCIACAHUM AAHHBIM JOJDKHO HACUMTBIBATHCS
ceMb BUJIOB 3TOro ponma. Bmecte ¢ Tem 3amamHoeBporneiickue uccienoBatenu (Gloer, 2002; Gloer, Meier-
Brook, 2003), TpaIMUIMOHHO TPUACPXKUBAIOIIMECS IMUPOKON KOHLEMIINM, IS 0acCCEMHOB peK YKpauHbI
YKa3bIBAIOT BO3MOXHOCTb TIPUCYTCTBUSI TOJBKO Tpex BUnOB 1. danubialis, T. fluviatilis w T. transversalis.

Takum 00pa3oM, Ha CETOIHSI MOXHO TOJBKO CKa3aTh: CKOJBKO OBLIO MCCIEIOBATeNIed, CTOJNBKO Xe
ObLIO U MHEHUI O BUIOBOM COCTaBe 3TOro pofa. MIMEHHO 3TH MPOTUBOPEUMs 3aCTaBJISIOT C OCOOBIM BHM-
MaHHMEM OTHECTUCH K 3TMM HEOOBbIYaiiHO M3MEHUYMBBIM MOJUTIOCKAM, MTPOBE/Is UX LieJIeHANIPaBICHHOE UCCTIe-
noBaHue, Oasupylolleecss Ha OMOXMMMUYECKOM T€HHOM MapKMpPOBAHMU M MHOTOMEPHOW CTaTMCTUYECKOM
00paboTKe JaHHBIX MOP(HOMETPUM Pa3HBIX CUCTEM MPU3HAKOB.

Marepuan u MeTOAbI

OCHOBOIf MCCITEOBAHUST TTOCTYKIIN BBIOOPKK CEMU TIPEIIOIaraeMbIX BUIOB MOJUTIOCKOB, COOpaHHBIE
sieToM 1 oceHbio 2007—2009 rr. B OCHOBHBIX peUHbIX cucTeMax YKpauHbl (Tadu. 1). [IpeaBaputenbHoe ycTa-
HOBJICHME BUIOBOI MPUHAMLIECKHOCTH MOJUTIOCKOB OBLIO TPOBEACHO MO OCHOBHBIM TUArHOCTHYECKUM TIPH-

3HaKaM: XapakTepy pMCyHKa, LBeTy U (hopMe PaKOBMHBI U €€ OTAEIbHbIX yacteil (puc. 1).

Taoaunma 1. Mecra coopa BbIOOPOK ceMM MpeanojiaraeMbix BUioB Heputuna pona Theodoxus
Table 1. Sample localities of species of genus Theodoxus

Koopnunartsl, ©
Bun Neo MecTo BBIOOPKU ceB. mmpoTa / n
BOCT. J10JIroTa

T. fluviati- 1 p. Terepes, Kuromup 50.2500 / 28.6667 20

lis 2 p. 36pyy, c. Ckana I[Togonbckast 48.8500 / 26.2000 12

3 p. I'yiiBa, c. IpszxeBo 50.1852 / 28.6761 20

4 p. PocraBuna, c. lllampaeBka 49.7719 / 29.8327 20

5 p. Pocb, c. [Tonoserikoe 49.5288 / 31.0102 20

6 p. IIpotoka, r. benas Llepkosb 49.8019 / 30.1151 10

7 p. Pocs, c. I'apOy3un 49.4460 / 31.3359 21

8 p. Ouernp, r. Pxuies 49.9656 / 31.0360 11

9 p. Auenp, ¢. CokupHoe 49.1869 / 32.1147 22

10 p. Auenp, c. Crpaxoseche 51.0772 / 30.3938 7

11 p. Aynaii, r. Bunkoso 45.4000 / 29.5833 50

12 p. Cesepckuii lonern, r. Ustom 49.2128 / 37.2569 11

T. danaste- 13 p. lopbinb, ¢. Koznuua 50.7222 / 26.4292 20

ri 14 p. duenp, c. CokupHoe 49.1870 / 32.1147 10

15 p. Pocs, c. I'apOy3un 49.4461 / 31.3360 10

16 p. Auenp, r. Pxumies 49.9656 / 31.0361 12

17 p. THuoit Tukuy, c. Tynsiinone 47.6631 / 36.2612 10

T. sarmati- 18 JIHeCcTpOBCKMIA TMMaH, T. benropos-HecTpoBCKuMit 46.1868 / 30.3284 11

cus 19 p. Auectp, c. Masiku 46.4122 / 30.2731 22

20 p. FOxwnsrit Byr, c. BapBaposka 49.5362 / 35.2083 10

21 Byrckuit muman, c. Crapasi bormaHoBka 46.8413 / 31.9086 12

T. velox 22 p. Ouenp, r. XepcoH 46.6333 / 32.5833 27

23 p. Unrynen, c. JlapbeBka 46.7507 / 32.7887 25

24 30ypbeBckuil uMaH, c. Pridambckoe 46.4747/ 32.2091 30

25 p. Konka, r. LropynuHck 46.6200 / 32.7200 20

26 p. Konka, r. T'onas Ilpucranb 46.5166 / 32.5167 10

T. euxinus 27 JHecTpoBcKuit tumaH, 1. beiropon JIHecTpoBcKuit 46.1867 / 30.3284 20

T. astrac- 28 Yraokekuit muman c. Ctenok 46.3630 / 35.3616 32
hanicus

T. danu- 29 p. Aynaii, r. Bunkoso 45.4000/ 29.5833 47

bialis
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Puc. 1. BHewHuii BUA U OKpacka PakOBMHBI CEMM MPEAToaraéMbIX BUIOB MOJUTIOCKOB pona 7Theodoxus:
1 — T. fluviatilis; 2 — T. danasteri; 3 — T. sarmaticus; 4 — T. velox; 5 — T. euxinus; 6 — T. astrachanicus;
7 — T. danubialis.

Fig. 1. Habitus and coloration of the shell in seven supposed species of the genus Theodoxus: 1 — T. fluvi-

atilis; 2 — T. danasteri; 3 — T. sarmaticus; 4 — T. velox; 5 — T. euxinus, 6 — T. astrachanicus; 7 — T. danu-
bialis.
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Metonom aekTpodopesa B 7,5%-HOM MOJUAKPUIAMUIHOM Telie BOAHBIX KCTPAKTOB MSITKHUX TKaHEH
TeJla MOJITIOCKOB MCCJIE0BaHA a/lIO3UMHAsT U3MEHYMBOCTh CJIEAYIONIMX (DEPMEHTOB: acrapraTaMUHOTPaH-
cepaser (Aat), manataeruaporenassl (Mdh) u Hecnienmduueckoit acrepasnl (Es), Kogupyembix cOOTBET-
CTBYIOLUMMU JIOKycaMu Aat, Mdh, Es-1, Es-2, Es-3.

MopdomeTprueckuit aHaI13 MPOBOAMIM IO IBYM IpyIiaMm rpusHakoB. KoHxuHomornueckue — n3me-
psiu ¢ ToMolibio mtaHreHuupkysst: Beicota (ShH — shell heigth) w mmpuna (ShW — shell width) pako-
BUHBI, BbicoTa (AH — aperture heigth) u mmpuna (AW — aperture width) yctbst, ymmHa pakoBuHbl (ShL —
shell length), mmpuna xomymensipporo orBopora (CIW — columellar lip width), mmpuna 1-ro obopora
pakoBuHbl (Wh1W — whorl-1 width), mmpuna 2-ro o6opota pakoBuHbl (Wh2W — whorl-2 width). Takum
K€ CIIocoO0M M3MepsiTu upuHy nosicka kpeieuku (HBW — horny «belt» width) u mmpuny ee usBecTko-
Boit yactu (CPW — calcareous plate width). [To 3TumM mapameTpaM pacCYUTBHIBAIM WHAEKCH PAKOBUHBI U
KPBILIEYKH.

Kpome Toro, aHainusupoBajach M IMoJoBasi CUCTeMa, B YACTHOCTU ObUIM 3a[eiiCTBOBAHbBI CJIEAYIOLLINE
TPOMEPBI MYKCKOI U KE€HCKOU TooBbIX cucteM: mumHa (PrL — prostate length) u mmpuna (PrW — pro-
state width) mpocrarer, mmuHa (COL — copulatory organ length) u mmpuna (COW — copulatory organ
width) komynarusHoro oprana, mimHa (CBL — copulatory bursa receptacle length) u mmpuna (CBW —
copulatory bursa receptacle width) pe3epByapa komyasaTuBHOM cymku, minHa (SRL — spermatotheca recep-
tacle length) m mmpuna (SRW — spermatotheca receptacle width) pesepByapa cemsimpueMHUKA.

Crarucrryeckas oo6paboTKa JaHHBIX IIPOBeAeHA 10 makery Statistica v. 6.0.

PesyabTaThl B 00CyXKIeHHE
ANNIO3UMHBIN aHANIU3

B pesyibTate TIpOBeAEHHBIX WCCIEAOBAHWI 3BOIOIMOHHO-TEHETHYECKas IC-
KPETHOCTD ObIJIa TIOATBEPKACHA IS TPeX M3 CEMW BUIOB HEPUTHUA M 3aKTi0Yaiach OHa
B (UKcalusax aJbTepHATUBHBIX ajljiejiell Mo MATH W3 IHeCTH M3yYeHHBIX JIOKYCOB
(Tabm. 2).

Heputuna nynaiickasi (7. danubialis) xapakTepusoBajach (puKcaluusiMu ajbTepHa-
TUBHBIX [0 OTHOLLEGHUIO K Heputuae npecHoBoaHoit ( 7. fluviatilis) anneneit Tpex JOKy-
coB (Aat, Es-2, Es-3), a mo OTHOLIEHUIO K HepuTUAe actpaxaHcKoit (7. astrachani-
cus) — aByx (Mdh, Es-3). Ilpuuem y mocieaHero Buaa Jokyc Mdh nonumopdeH, u
pacripezielieHre ero TeHOTHITOB B BEIOOPKE YETKO OTBEUAJio 3aKOHY Xapau-BaitHGepra
[Mdh'>/125 =17 (12,5); Mdh'>/'>° =16 (15); Mdh"'° =4 (4,5); (x*= 1,74; d.f. = 2;
p > 0,05]. Tenernueckas auBeprenuust 7. fluviatilis v T. astrachanicus Halllla oTpaxe-
HUe B (ukcauusix amieneit Tpex JokycoB (Aat, Mdh, Es-3). Cineayer ckaszaTb, 4TO

Tab6aunma 2. A103MMHAS M3MEHYHBOCTH CEMH MPEANOJaraeMbiX BUIOB MOJUIIOCKOB poaa Theodoxus
Table 2. Allozyme variation of seven supposed species of genus Theodoxus

Bun

§ )

R §15|8
% é T. fluviatilis T. danasteri T. sarmaticus T. velox | & § §
2 |3 IR
o &~

claf[3]afs[e|7]s[ofofufn[n[ulis[w]17]i8]19]20

Aat 90 I 1

wo 1 1 1 1 1t 1 1 1 1 1 1 1 1 1 1 1 1
Es3 100 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

110 11
Es2 100 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

110 1
Mdh 100 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

125 0,4

150 0,6

* PacmmdpoBKa HOMEPOB BEIOOPOK IIpUBeaeHa B Tabiuie 1.
IIpumeuanmue. Jlokyc Es-1 — MHBapUaHTHBIN.
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IMOJTyYeHHBIC pa3IMdMs Ha YPOBHE aJlZIO3UMOB B mpenenax 33—50% oTHocATCS K pa3-
pSIIy CYIIECTBEHHBIX, a Yy IIO3BOHOYHBIX OOBIYHO OTBEYAIOT YPOBHIO POIOBHIX
(MexckeprH, Mopo3sos-JleoHoB, 1995, 1996), HO B IT000OM citydae CBUACTEIBCTBYET O
JIIOCTAaTOYHO ApEeBHEN AuBepreHUMN 3TuX BUnoB. Torna xkak 4 Buna: 1. danasteri, T. sar-
maticus, T. velox u T. euxinus, BblneJleHHbIe B camoe mnocienHee Bpemst us 7. fluviati-
lis, He MMeJIU TI0 MCCJIENOBAaHHBIM ajlJIo3MMaM HMKAKWUX OTJIMYMA HU JIPYyr OT ApYyra,
HU OT HOMMHATMBHOTO BHJA, YTO JAe€T OCHOBAaHME CUYMTATh 3TU IATH (POPM KOHCIE-
HU(UIHBIMU.

Mopdonoruueckuit aHaius

KauyecTtBeHHBIe TTpuU3HaKMW. XOTSI VIS KaXIOTO M3 TIPEIITOIaraeéMbIX CeMU
BUJIOB XapaKTepeH CBOI PUCYHOK PAaKOBMHBI, TeM HE MeHee MOXHO BBIICIUTHL IBa
MIPEBATMPYIONINX TUITA OKPACKW pakKoBUHEI (puc. 1). [lepBbIii — KpamJaTelif B CEKTO-
paJibHbIIA CBOWMCTBEHEH TPYIINE BUJIOB, TPAAULIMOHHO OTHOCUMBIX K T. fluviatilis s. 1.
I[IpyyeM y omHUX BUIOB Ha TeMHOM (DOHE pacCIoJIaraloTcsl CBETJIBIE KPYTJIbIe WIIN
oBasibHble niATHA (1. fluviatilis s. str., T. danasteri, T. sarmaticus, T. velox), Torga Kak
y Ipyrux ObLIa CeTKa M3 TeMHBIX, CIMBAIOIIMXCS MEXIy cOO0OM JMHWI Ha CBETIIOM
¢one (T. euxinus). Bropoii TUII — 3TO ToOIepeuHasl UICUePUeHHOCTb pakoBuHLI. [lpu
atoM s T. astrachanicus XapaKTepHbI TOHKHAE TEMHBIC TTOITEPEYHBIC JIMHUM Ha CBET-
JioMm ¢oHe, a s T. danubialis — Ha OTHOCUTEIBHO CBETJIOM (DOHE LIMPOKUE 3UTr3aro-
00pa3HbIe TEMHBIE TIOTTEPEYHBIC TTOIOCHI, KOTOPBIE TAKKE HE CIIMBAIOTCS MEXKIY COOOI.

JlemaeT MOXOXMMU IPYyr Ha Apyra JBa IOCIETHUX BUIA U CBETJIO-CEPHI IIBET
ITOsICKa Ha KPBIIIeYKe, TOrIa KaK y IPYTUX MATH (KOTOPBIX MOKHO paccMaTpUBATh Kak
T. fluviatilis s. 1.) OH — OpaHXXEeBbIA.

KonwnuyecTBeHHBle mpu3Haku. [IpoBeneHHBIN IMCKPUMWHAHTHIA aHaJIA3
IO COBOKYITHOCTH MPW3HAKOB PAKOBWHBI KPHIIICYKH M ITOJIOBOM CUCTEMBI CEMU TIPS~
IojlaraeéMbIX BHIIOB HEPUTHI IOKa3aj, 4YTO M3 18 mcciaemoBaHHBIX MTPU3HAKOB JTOCTO-
BEpPHBIN BKJIAJ B MEXTPYIIIOBYI0 M3MEHYMBOCTH BHOCAT TOJBKO 10 M3 HUX: BCe TPO-
Mepbl pakoBUHBI (ShW), mpomepbl KpbIllIeUKU, a U3 MPOMEPOB IOJOBOK CUCTEMbI
ToJbKO oauH — PrW (ta6sa. 3). I1pu 3TOM camMbIM HafeXXHbIM pa3aeJUTe/IbHbIM MpU-
3HAKOM CpPeIu MOJUIFOCKOB 3TOro poja SIBIsIeTcsl lupuHa nosicka Kpbiieuku (HBW).

HanexHoit cTeneHbI0 TUCKPUMHWHALIMM XapaKTepu3yloTcs ToiabKo nBa (7. astrac-
hanicus v T. danubialis) 13 ceMu BUIOB, YPOBeHb UX onpeaeneHust gocturaet 100%.
OcrajibHble TISITh BUJAOB, TpaAULIMOHHO OoTHOcuMbIe K T. fluviatilis s. 1., umenaun cpen-
HMI YPOBEHb TUCKPUMUHAIIMU OKOJIO 65%. DTO 03HAYaeT, YTO 10 COBOKYITHOCTHU MPHU-
3HAKOB 3TH IIITh BUIOB HE JUATHOCTUPYIOTCS, UTO CTAHOBUTCS OCOOCHHO OYEeBUITHBIM
pu TpaduIecKoM M300pakeHNUN pe3yIbTaTOB NMCKPUMWHAHTHOTO aHajln3a — obJa-
Ka paccemBaHUsS OCOOCH 3TUX IISITU BUIOB, MEPEKPBHIBAIOIIMXCS MPAKTUYECKU ITTOJ-
HocThio (puc. 2). IpuBenenue npeanonaraeMmbix BuaoB (1. fluviatilis s. str., T. dana-

Taonunma 3. Bkiag kaxnaoro w3 npusHakoB (uacthas JIsamOoa) w ero 10CTOBepHOCTb (pP-ypoBeHb) B
MEKIPYNIOBYI0 H3MEHYMBOCTh CEMH Tpeanojaraembix Buaos poaa Theodoxus

Table 3. Contributions of the each character (partial Lambda) and its significance (p-level) in intergroup vari-
ation of seven supposed species of Theodoxus

[pusHak | YacTHas Jlam6aa | P-YpOBEHb T[pusHak | YacrHas JlsamGaa | P-YpPOBEHb
ShH 0,91 0,003 Wh1W 0,93 0,012
ShL 0,95 0,035 Wh2W 0,78 0,000
AH 0,87 0,000 HBW 0,58 0,000
AW 0,81 0,000 CPW 0,83 0,000
CIW 0,82 0,000 Prw 0,90 0,002

[Mpumevyanue. Bknan npusnakos: ShW, PrL, Prw, COL, COW, CBL, CBW, SRL, SRW 6bu1 He
JIOCTOBEPHBIM.
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ROOT 2

/ O danubialis
K O fluviatilis

‘\ * o < danasteri
. /// euxinus
M ® velox

W sarmaticus
* astrachanicus

ROOT I

Puc. 2. 3MeHUMBOCTb CEMU MpeAronaraeMblx BUIOB pona Theodoxus 1o KOMILUIEKCY MPU3HAKOB PAKOBHU-
HbI, KPBILIEYKU U OPraHOB IOJOBOW CHUCTEMBl B MIPOCTPAHCTBE MEPBBIX ABYX KAHOHUYECKUX MEPEMEHHBIX

(ROOT _1, ROOT 2).

Fig. 2. Variation of seven supposed species of the genus Theodoxus by complex of shell, plate and reproduc-
tive organs in the space of the two first canonical variables (ROOT _1, ROOT _2).

Taonunma 4. KnaccudukaumoHHass MaTpuua, NOJyYeHHAsh NMyTeM JMCKPUMHMHAHTHOIO aHAIM3A JJIsi CEMH
npeanosaraeMbix BuaoB pona Theodoxus no mpoMepaM PakOBHHBI, KPbILIEYKH W OPTaHOB MOJIOBO CHCTEMbI
Table 4. Classification matrix obtained by means of discriminant analysis of seven supposed species of genus
Theodoxus by measurements of shell, plate and organs of the reproductive system

Bun | % | ~ 1 2 | 3 ] 4 [ s ] e [ 7
T. danubialis 100 1 20 0 0 0 0 0 0
T. fluviatilis 65 2 0 13 3 1 3 0 0
T. danasteri 55 3 0 5 11 2 1 1 0
T. euxinus 75 4 0 0 2 15 2 1 0
T. velox 70 5 0 0 1 4 14 1 0
T. sarmaticus 60 6 0 4 1 3 12 0
T. astrachanicus 100 7 0 0 0 0 20
Bcero 75 20 22 18 22 23 15 20

Taonuna 5. HagexHoCTh JUCKPUMHHAIMM TPeX peajbHbiX BuIoB poaa Theodoxus, oueHennas mno aone (%)
NPABUJILHO ONpeeJeHHbIX 0c00€eil, M0 Pa3HbIM IPYNNAaM NPU3HAKOB

Table 5. Reliability of discrimination of three real species of genus Theodoxus estimated by the part of cor-

rectly identified specimens

Bun Bce npusnaku PakoBuHa Kppireuka IMonoBast cucrema
T. danubialis 100 75 75 0
T. fluviatilis s. 1. 100 100 89 96
T. astrachanicus 100 100 75 85
Bcero 100 96,4 85 80,8
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Puc. 3. CpenHue 3HaUeHUsT U JOBEPUTEIbHBIA MHTEPBAJ OTHOLIEHUS IMPUHBI U3BECTKOBOW YaCTH KPbILey-
KU K 1mpuHe mosicka kpeinedku (CPW/HBW) cemu mnpeamnonaraembix BumoB poma Theodoxus: 1 —
T. danubialis; 2 — T. fluviatilis, 3 — T. danasteri; 4 — T. sarmaticus; 5 — T. velox; 6 — T. euxinus, 7 —
T. astrachanicus.

Fig. 3. Average values and sample deviations of CPW/HBW index of seven supposed species of genus
Theodoxus: 1 — T. danubialis; 2 — T. fluviatilis; 3 — T. danasteri; 4 — T. sarmaticus; 5 — T. velox; 6 —
T. euxinus; 7 — T. astrachanicus.
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Puc. 4. CpenHue 3HaYeHMsS W JOBEPUTENbHBI MHTEPBal OTHOLIEHUS UIMHbI PAKOBMHBI K €€ IUMPHUHE
(ShL/ShW) cemu npenmnonaraembix BunoB pona Theodoxus: 1 — T. fluviatilis; 2 — T. danasteri; 3 — T. sar-
maticus; 4 — T. velox; 5 — T. euxinus; 6 — T. astrachanicus; 7 — T. danubialis.

Fig. 4. Average values and sample deviations of ShL/ShW index of seven supposed species of genus
Theodoxus: 1 — T. fluviatilis; 2 — T. danasteri; 3 — T. sarmaticus; 4 — T. velox; 5 — T. euxinus; 6 — T. astra-
chanicus; 7 — T. danubialis.
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Puc. 5. CpeaHue 3HaueHUsT U TOBEPUTEIbHBIM MHTEPBAl OTHOLIEHUS IIMPUHBI YCThsl K IIMPUHE PAKOBUHbI
(AW/ShW) cemu mnpennonaraembix BumoB pona Theodoxus: 1 — T. danubialis; 2 — T. fluviatilis; 3 —
T. danasteri; 4 — T. sarmaticus; 5 — T. velox; 6 — T. euxinus; 7 — T. astrachanicus.

Fig. 5. Average values and sample deviations of AW/ShW index of seven supposed species of genus
Theodoxus: 1 — T. danubialis; 2 — T. fluviatilis; 3 — T. danasteri; 4 — T. sarmaticus, 5 — T. velox; 6 — T.
euxinus, 7 — T. astrachanicus.

KonunyecTBo ocobeit

127

bR <
T T T

N T T T T T v T T '
3-3,5 3,5-4 4-4,5 4,5-5 5-5,5 5,5-6 6-6,5 6,5-7 7-7,5 7,5-8 8-8.,5

T v T
1-1,5 1,5-2 2-2,5 2,5-3

—o— fluviatilis —m— danastrei —A— euxinus —— velox

—— sarmaticus = = = danubialis astrachanicus

Puc. 6. Pacnipenenenue 3HayeHuii mHaekca Kpoiieuku CPW/HBW cemu mpenmosaraeMbix BHIOB poia
Theodoxus.

Fig. 6. Distribution of CPW/HBW index values in seven supposed species of the genus Theodoxus.
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Tab6aunma 6. [TapameTpbl IUCNEPCHOHHOTO AHA/N3A, OLEHUBAIOIIETO MEKBHIAOBYI) M3MEHYMBOCTb MPH3HAKOB
npeacrasureneil poga Theodoxus

Table 6. Parameters of variance analysis which estimate interspecies variation of characters of genus
Theodoxus representatives

Theodoxus (7 BunoB)' Theodoxus (3 Buma)? T. fluviatilis s. 1. (5 BumoB)?
TTpusHak
Flwlwlpep [ F[wvw]w]p[F[]w]w]e®
ShW, mm 14,2 6 133 31,9 2 137 4,9 4 95 ok
ShH / Shw 1,4 6 133 ok 2,9 2 137 R 0,8 4 95
ShL / ShW 29,0 6 133 ok 89,2 2 137 ok 0,1 4 95
AH / ShW 5,4 6 133 ok 14,6 2 137 ook 1,0 4 95
AW / ShW 43,4 6 133 E126,3 2 137 ook 1,7 4 95
CIW / Shw 17,9 6 133 ok 55,2 2 137 ok 0,1 4 95
Wh1W / Shw 1,0 6 133 0,5 2 137 2,1 4 95
Wh2W / ShW 12,9 6 133 k29,2 2 137 ok 6,0 4 95 ok
PrL / ShW 6,0 6 133 ok 10,4 2 137 ok 4,6 4 95 ok
Prw / PrL 12,0 6 133 E 26,0 2 137 ok 3,5 4 95 ok
COL / PrL 5,5 6 133 ok 2,6 2 137 7,4 4 95 ok
COW / PrL 3.4 6 133 ok 0,5 2 137 4,9 4 95 ok
CBL / PrL 0,3 6 133 0,6 2 137 0,1 4 95
CBW / PrL 0,6 6 133 0,9 2 137 0,4 4 95
SRL / PrL 5,8 6 133 ok 17,7 2 137 ook 0,1 4 95
SRW / PrL 6,8 6 133 ok 20,4 2 137 ok 0,3 4 95
CPW / HBW 64,8 6 133 R 196,2 2 137 ok 1,1 4 95

BnustHue moctoBepHO Ha ypoBHe: ** — p < 0,01; *** — p < 0,001.

! I3MeHYMBOCTh OllCHMBAJaCh B Tipeaenax rpynmnbl u3 cemu (7. danasteri, T. sarmaticus, T. velox n
T. euxinus, T. fluviatilis, T. danubialis, T. astrachanicus) TipeaosaraeMbIX BUIOB.

2 UsaMeHYMBOCTh olleHUBanach B nipenenax tpex (7. fluviatilis, T. danubialis, T. astrachanicus) BUIOB.

3 MI3MeHYMBOCTh OlleHMBanach B mpenenax 1. fluviatilis s. 1. (T. danasteri, T. sarmaticus, T. velox n
T. euxinus, T. fluviatilis s. str.).

steri, T. sarmaticus, T. velox, T. euxinus) B onuH — T. fluviatilis s. 1. B cay4yae UCTONb-
30BaHUS BCEHl COBOKYIHOCTHM Ipu3HaKoB maeT 100%-Hylo AMarHOCTUKY TpeX BHUIIOB
(taba. 4). Ilpy 5TOM HMCMHOJIB30BAHUE KOHKPETHBIX TPYIN TMPU3HAKOB MPUBOAUT K
0ojiee OrpaHUYECHHOMY YCIIEXy WX OMpeldeeHMs, KOTOpOe IO IpoMepaM pPaKOBHHBI
cocTaBisgeT B cpemHeM 96,4%, Kpbiiedku — 85% M OpraHOB ITOJIOBOM CHCTEMBI —
81% (tabm. 5). [Ipuyem B caydae TOCIIeTHEN TPYIILI Mpu3HAKoB ocoou 7. danubialis
HUCKOJIBKO He oTimyaiorcs ot 1. fluviatilis.

Takum o6pa3oM, MoOJlydeHHbIE pe3yabTaTbl OJHO3HAYHO JAO0KA3bIBAlOT, YTO Ha
YPOBHE COBOKYITHOCTH ITPOMEPOB PAKOBUHBI U MOJIOBOM CUCTEMBI TaK JKe YeTKO, KakK
U TI0 aJIyIo3MMaM, TMAarHOCTUPYIOTCS TONbKO Tpu Bupa: 1. astrachanicus, T. danubialis
u T. fluviatilis s. 1., a COOTBETCTBEHHO OcCTallbHbIe ueThipe: 1. danasteri, T. sarmaticus,
T. velox, T. euxinus 1OJKHBI paCCMaTPUBATHCS MPOCTO KaK MOP(MbI MOCIEIHErO.

IIpoBemeHHBIN AUCIIEPCHOHHBIN aHAIN3 TT0Ka3ajl, YTO BUAOBAS IMPUHAIICKHOCTD
OKa3bIBaeT B BBHICIICH CTENEeHU AOCTOBEPHOE BIMSIHME Ha M3MEHUYMBOCTH IIEJIOTO psina
MHIIEKCOB PAKOBUHBI, KPBIIIEYKU U TI0JI0BOI cucTeMbl (Tabi. 6). I[lpu atom caMbIM
BBICOKMM YPOBHEM T'e¢HEpaJIM30BaHHOMN IUCTICPCUN XapaKTePU3YIOTCS CIeAYIOIIe TPU
nHAekca: mporopuuu Kpeimedku CPW/HBW u pakoBunsr AW/ShW, ShL/ShW.
3HaueHus TIepBBIX IBYX IMPU3HAKOB B BBICIIE CTENEHU BBICOKO JOCTOBEPHO OTJIH-
yalTcsad B cpaBHeHusix 1. astrachanicus — T. danubialis — T. fluviatilis s. 1. mexny
coboii (puc. 3, 5), a Mo TpeTbeMy — 4YeTKO BbIujeHsieTcst 1. astrachanicus (puc. 4),
Torma Kak Buabl B Tnipedenax 7. fluviatilis s. 1. He otnmnuarotcs. I1pyu 3TOM KaXnblii u3
9TUX MPU3HAKOB CaM MO cede He MOXKET ObITh UCIOJb30BaH KaK AMArHOCTUUYECKUI U3-
3a 3HAUMTENBHBIX TpaHcTpeccuii (puc. 6).
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3akioueHue

Taxum o6pa3oMm, MpoBeAeHHOE MCCAEAOBaHNE HE3aBUCUMBIX CHCTEM IPU3HAKOB,
aJUI03UMOB 1 MOP(OJIOTUN PaKOBUHBI, 1Ay OAMHAKOBBIE Pe3yIbTaThl, KOTOPbIE MOTYT
OBITh C(HOPMYJIMPOBAHBI B BUIE IBYX OCHOBHBIX BBIBOIOB.

1. A3 cemu mpearogaraeMbIX JJIs aKBaTOpUii YKpanHbl BUAOB pealbHON IeHeTH-
YecKoil M MOp(@OJIOrMYecKoil TUCKPETHOCThbIO 00J1anaoT TOJIbKO TPpU: JYHKA pedyHas
(T. fluviatilis), nynka nyHaiickas (7T. danubialis) n nynka actpaxanckasi ( 1. astrachani-
cus).

2. YeTsipe mpeariojiaracMblie OTAEIbHBLIMU HcClenoBaTensiMu «Buna» (7. danaste-
ri, T. sarmaticus, T. velox n T. euxinus) He UMEIOT HU aJUIO3UMHBIX MapKepoB, HU MOP-
¢osormyeckux MNPU3HAKOB 3a HCKIIOYEHHEM OKpPacKd pakKOBUMHBI, KOTOpbIE OBl
OTJIMYAIM UX APYr OT Apyra u Bcex ux oT 7. fluviatilis, a TIOTOMY TIPOCTO SIBJSIIOTCS
MopdaMu M TOKHBI paccMaTpUBATLCS TOJBKO KaK CMHOHMMBI TTOCIEIHEeTo BUIA.
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