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Moamocka poaa Theodoxus (Gastropoda, Neritidae) Vxpannbi; mopdonorngecxnil W aurosuMasni asa-
a3, Mexoxepun C. B., Tapacosa 0. B, Kanaih E. H. — Anno3uMHBIN aHAMH3 HepHTHA pona
Theodoxus Montfort, 1810 monTBepmHn 3IBOMIOUUOHHO-TEHETHYECKYIO RHUCKPETHOCTD - TPEX BHAOB:
T. astrachanicus, T. fluviatilis, T. danubialis, Torna xax T. danasteri, T. sarmaticus, T. velox v T, ewxi-
nus Yo ZAHHBIM TeHHOTO MAPKMDORIHMS Okasawnck XoHcreuupuusaesme T. fhwviatilis. K Taxomy xe
BBIBONY TIPHBOIAT M PE3yALTATE MOPGOMETPHUYECKONO AHANNIA DAKOBHHH ¥ TIONOBOH CHCTEMEL.

Kinwuepste cnoBa: cucTeMardka, Theodoxus, aLno3MMHas H3MEHYWBOCTb, MOpdoMeTpus,
¥KpauHa.

Mollusks of the Genus Theodoxus (Gastropoda, Neritidae) of Ukraine: the Morphelogical Analysis and
Analysis of Allosymes. Mezhzherin S. V., Tarasova J. V., Zhalay E. 1. — Allozyme analysis of neritid
mailusks of the genus Theodoxus Montfori, 1810 shows evolutionary and genetical discreteness of the
three species T. astrachanicus, T. fluviatilis, T. danubialis, whereas T. danasteri, T. sarmaticus, T. velox
and T. euxinus species were found to be conspecific with T, 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.

Brenenne

CHcTemarvkKa MOILTIOCKOB-HEpHTHI pota Theodoxus Montfort, 1810 TpamMLIMOMHO ARASETCA MOAEM
TAKCOHOMHUeCKOH HeolpedeNeHHOCTH M o0NacThi0 OGIIUPHEIX HaydHBIX INUCKYCCHH MAamakoaoros,
FprawHoit 310T0 ARMACTCA HeoOhMAHHAS I MPEeCHOBONHEIX GPIOXOHOTHX H3MEHYHMBOCTE OKDACKH PaKo-
BHHH, HMEIOWLAsA BEIpAKCHHEIH AMCKpeTHBIN XapakTep. B HacToAmee BpeMs B aKBATOPUAX YKPaHHE! BEIE-
IM0T He Mefiee 6 HopM, KOTOPBIM CHCTEMATHKH CTPOTO THIONOTWYECKOH HIKONW MPHAAIOT PaHT BHIOB
(AHMCTpaTeHKo, AHucTpaTerko, 2001; OnpenenuTens..., 2004). BMecte ¢ TeM MopdoreHeTHYeCKHe HCCe-
OOBaHUA, NpoOBeAcHHbE elle B 50-x romax XX cr. (Neumann, 1959 a, b), nokasaaH, 4ro H3MEHUUMBOCTH
OKpacKH CaMOTO pacmpocTpaHeHHoro suma T. fluviatilis — HU 4T0 MHOe, KAK HNMUFeHETHIeCKMH MOTHMOp-
bu3M, BE3BAHHBN MOIH(UUMPOBAHHLIMH YCIOBHAMA CPeilhl (CONCHOCTBIO BOIBI, TEMIEpPATYpol ¥ T. I.),
NeHCTBHEM T€HOB, OTBEYAIOIIIX 33 OKPACKY DAKOBHMHBHL. DKCHEPHMEHTH HOKA3ANH, YT HEPeXod ¢ CeKTo-
PaNBHO Ha MNONEPevHONONOCATYIO OKPACKY MM NSTHUCTYIO BLIZBAH ATBTEPHATMBHEIMM COCTOSHWAMMH
HECKONIBKUX TeHOB, XApaKTep 3KCHPECCHH KOTOPEIX 3aBHCHT OT fiokaszaTtench cpensl. ITozroMy ocobu onHo-
o WTOTO Xe¢ BHAA, OGHTAIOLME B PEYHON MK COJACHOBATON BOAE, ¢ HU3KHM WIK BHICOKMM 3HaueHHeM pH
WM OPOCTO B PAaIHBEX TEMITEPATYPHBIX YCAOBHAX, MOTYT OTIHYATHCH IO OKPACKE B CTeNneHM He MeHhUIeH,
9eM KHIACCHYeCKHe BHIEL.

QOOumMpHLIt BRYIPUBHAOBOH HOMMMOpPAIM, MACKAPYIOWHE TAaKCOHOMUYECKH BAXHEIC OTIIURS,
IpHBEN K TOMY, 9TC TIPOBCHEHHE HETKOH TDANMLLI MeXIY BMAAMHA AYHOK 110 MOPQOAOTHYECKHM TIPHIHA-
KaM 0Ka3anc b 3afavedt xpaiiHe croxHoft. B psyiibTire Baiosod cocras, IPHBOARMEIE TONBKO Ui dayHhl
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Yxpaymml, nocroadto Mepancd. B. M. XKamwu (1933, 1952) ykaseian 4ersipe BHaa T. danubialis, T fluvia-
tilis, T. pallasi w T. transversalis. A. JI. Hyre (1972) B 3ToT cOHCoK eme faoBaBMn
T’ dniestroviensis. . . CrapoGaroros (1970) npueonut ana Ykpanus tpu Buna; T. danubialis, T. fluviatilis
u T. prevostianus. B xoHue 90-x rofjop XX cT. CTOPOHHMKAMH Y3KOH KOHIENUMH BHAA (AHKCTDATEHKO M
Ep., 1999; AHMcTpaTeHKo, AHKCTpaTreHKo, 2000) npoBe/icHa PeBH3MA, B PE3YNETATE KOTOPOit Bee pasHooB-
pasue (HOopM CBEOCHO K TUCCTH BHNAM, CPEIH KOTOPEX oTcyTeTBYeT T, danubialis, yiOMUHABIOHICS paHes B
thayHe YKpaHHE BCeMH NCCICIOBATEIAMH Be3 Mcxmovesna. B nocneatieM onpegentrese 6ecno3BOHOYHEIX
dayum Pocenu (Onpenenurens..., 2004) Ko/nerd noRzepXani HMEHHO 5TY KoHuermuuio. TeM He MeHee
HeNaBHHE HCCACHOBAHHA NMPEANPHHATHE B HH30BbAX JyHaa (Kamait u ap., 2008), soxasanu HanHYHe elie
n 7. danubialis, a 370 o3Hauaér, 910 B PayHe VKpaHHH 10 NOCHKEAHHM HNAHHBIM RODKHO HACYNTHIBATHCA
CctMb BHIOB 3TONQ POIA. Buecnc C TeM 3amnanHoeBponeickue ucenenosarein (Gloer, 2002; Gloer, Meier-
Brook, 2003), TpaiMLMOHHO MPUIEPXHBAKOLINECH WAPOKOH KOHUSIINY, WA GacceifHOB peK YKDAMHLL
YKA3LBAKT BO3MONKHOCTH NPUCYTCTRHS TONRKO TpeX Bunoe T. danubialis, T. fluviatilis u T, wransversalis.

TakumM o6pasoM, Ha CETOXHS MOXHO TOJNBKO CKa3aTh: CKONABKO GBRUIO HMCCAeHOBATeNeN, CTONBKO Xe
610 M MHEHHIT O BUIOBOM COCTABE 3TOTO pofa. MIMCHHO 3TH NMPOTHBOPESHA 3aCTARIAIOT € OCOGLIM BHH-
MaHHeM OTHECTUCH K 9THM HEOGBYAHHC H3MEHTHBEM MOJAIOCKAM, NIPpoBeis HX LeNCHAMPABACHHOE UCCIe-
JoBaHye, GasHpyiommeecs Ha CUOXHMHYCCKOM TeHHOM MApKAPOBAHHH K Mnorouepﬂon cTamcmqecKoﬁ
06pafoTKe JAHHHX MOpOOMETPHA Pa3HRIX CHCTEM TIPH3HAKOB.

MarepHal B METOIN

OcHOBOH HCCIeAOBAHUA TTOCTYIRIUTH BRIGOPKH CeMU NPEHIT0IAracMBIX. BUAOB MOLTIOCKOB, COOpaHHEIE
JieToM M 0ceHsio 2007—2009 IT. B OCHOBHBIX PEYHKIX cCHCTeMax YkpauHu (tabn, 1). [IpeasapurensHoe yera-
HORNTEHUE BHIOBOH MPUHALIEXHOCTH MOJUIOCKOB BLINO TIPOBESEHO HO OCHOBHBIM SHATHOCTHYECKMM HpH-

3HAKAM: XapaxKTepy PUCYHKA, LBeTY H GOpMe pakoBMHHEL M e¢ OTASNBHBIX JacTed (pHc. 1).

Ta6nuna 1. Mecta cﬁopa nuﬁohox CeMH NpeIoNAraeMbIX BHAOE HEPHTHA p_ona Theodoxus
Table 1. Sample localities of seven supposed species of genus Theodoxus

. : Koopmunarst, ©
Bun e Mecro subopky CeB. Wpora / n
BOCT, FONTOTA

T ﬂuwau- 1 p. Terepes, Xurommp 50.2500 / 28.6667 20

lis 2 P. 36pyy, c. Cxana ITogomscxas 48.8500 / 26.2000 12

3. - . p. [yiira, c. IIpsckeso 50.1852 / 28.6761 20

4 p- PocraBuna, ¢. [lampaepxka 49,7719 / 29.8327 20

5 p. Pock, c. Monosenkoe 49.5288 / 31.0102 20

6 . p. IIporoka, r. Benast lepkobb 49.8019 / 30.1151 10

7 p. Pock, ¢. Tapbysun 49.4460 / 31.3359 - 21

] p. Ixenp, 1. Pxonuer 49,9656 / 31.0360 11

9 p. Huenp, ¢. CoxmpHoe 49,1869 / 32.1147 22

10 p. Ilrenp, c. Crpaxonecee 51.0772 / 30.3938 7

11 p. HyHaii, r. Bunkopo 45.4000 7 29.5833 50

12 p. Ceseperuit Jonen, r. Haom 49.2128 / 37.2569 11

T. danaste- 13 p. Nopuss, c. Koamun 50.7222 / 26.4292 20

v 14 p. duenp, ¢. Coxuproe 49.1870 / 32.1147 10

15 p. Pock, ¢. Fapbysuu 49.4461 / 31,3360 10

i6 p. Auenp, 1. Pxumes 49.9656 / 31.0361 i2

_ 17 p. Tuuno# Tuxum, ¢. Dynainone 47.6631 / 36.2612 10

T. sarmati- 18 Huecrposckuit J¥MaH, T. Berropon-/HecTpoBcKuil 46,1868 / 30.3284 11

T cus 19 -p. Anectp, ¢. Masgks 46.4122 / 30.2731 2

20 p I0xuu# Byr, c. Bapeaposka 49.5362 7 35.2083 10

. 21 Byrcknii miMas, ¢. Crapaa BorzaHoeka 46.8413 / 31.9086 12

T.velox 22 p. Ouenp, 1. XepcoH 46.6333 / 32.5833 27
23 p. Barynen, c. Japbeska 46.7507 / 32.7887 . 25

24 36ypresckmit nuMaH, c. Pribarscroe 46.4747/ 32.2091 30

25 p. Kouka, r. HiopymrHCcK 46.6200 / 32.7200 20.

: ¥ 26. p. Kouxa, r. Tonas Mpucrans 46.5166 f 32.5167 10

T. euwxinus 21 ﬂHccrpoacmﬁ auMaH, T. Benropon HduecTpoBexkuit 46.1867 / 30,3284 20

T. astrac- 28 Vrmokckuit anMad ¢. Crenmox 46.3630 / 35.3616 32

honicus ; .
T danu- 29 45.4000/ 29.5833 47

bialis.

p. Ayuait, r. Bwikoso
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I mM

Puc. I’ BHewrHsi BUJ W OKPACKA PAKOBHHBI CeMU IIPENNONAraeMbiX BUEOB MOJUTIOCKOB pona Theodoxus:
I — T. fluviatilis, 2 — T. danasteri; 3 — T. sarmaticus; 4 — T. velox; 5 — T. euxinus, 6 — T. astrachanicus;
7 —F. danubialis.

F]gf: 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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Merozom anektpodopesa B 7,5%-HOM NOTHAKPUTAMITHOM efie BOZHBX SKCTPAKTOB MAFKHX TKaHel
TeRA MOUTIOCKOB HCCNCNOBaHE BINIO3HMHAA HIMEHUUBOCTE CAEAYIOLIMX (epMEHTOB. aCNapTaTaMHHOTPaH-
chepastr (Aat), manatoernnporesasw (Mdh) u Hccneund)mecxoﬁ 3CTEPA3BI (Es); xooHpyeMbIX COOTBET-
CTBYIOLIMMH JIOKycaMy Aat, Mdh, Es-1, Es-2, Es-3.

MopdomMeTpHdeckuii aHANK3 NPOBCIMIH 1O HBYM rpynnaM TIPH3HAKOB, Komonormecme — H3Me-
DAL ¢ NOMOLIKIO INTBHTEHIMPKYISL: BricOTa (ShH — shell heigth) u tmpuna (ShW — shell width) pako-
BHHLI, Boicora (AH — aperture heigth) # wmpira (AW — aperture width) yores, wmra pakoeussr (ShL —
shell length), mupuHa konyMensaphoro orsopora (CIW — columellar lip width), mmpHra 1-ro ofopora
pakoBHHH (Wh1W — whorl-1 width), inpraa 2-ro o6oporta pakordHy (Wh2W — whorl-2 width). TaxamM
Xe cnocoGoM H3MepaiH IUHPHHY noacka kperweyxH (HBW — horny <belts width) n mvpusy ee H3BecTKO-
Bolt yactdu (CPW — calcaleous plate width). Ilo sTuM mapaMeTpam paccqummn HHASKCH PaKOBHHE H

KPBILEYKH.
Kpome Toro, aHANH3HPOBANACh H TOJIOBas CHUCTEMa, B yacTHOCTH ﬁwm 3aneHCTBOBaHE CSIYIOUIHE

HpOMePH MYXCKOH U XeHCKOHU MmonoBeX cucTeM: JuinHa (PrL. — prostate length) 1 wmpkHa (PrW — pro-
state width) npocrarn, mmuxa (COL — copulatory organ length) K umpuna (COW — copulatory organ
width) xonynaTueroro opraHa, anuHa (CBL — copulatory bursa receptacle length) B mupuna (CBW —
copulatory bursa receptacle width) pesepiyapa KomynsTHBHOHN CyMxH, WMHa (SRL — spermatotheca recep-
tacle length) u nmpyma (SRW — spermatotheca receptacle width) pesepeyapa cemsanpHeMHMKA.

© Cramucriveckas ob6paboTka JaHHEIX HPOBEACHA 1O TTaKeTy Statistica v. 6.0.

PeayabTaTel H oficyxaeHne
AXTO3UMHBIA aHanu3

B pesymprare NpOBeNeHHBIX MCCIEAOBAHMI 3BONIOLMOHHO-TEHETHYECKasd IHC-
KpeTHOCTb ObUIa MOATBEPXKACHA I TPEX U3 CEMM BUIOB HEPUTH K 3aKTI0YajIach OHA-
B (PUKCAIIUMAX ANBTEPHATHBHBIX ANEHEH MO IITH M3 IIeCTH H3YYEHHEIX JIOKYCOB
(Tabn. 2).

Heputuga mmancxan (T, danubtahs) xapalcrepmosanacs ykcamaMm asTepHa-
THBHBIX 11O OTHOWICHHIO K HEepUTHAE npecHoBoaHOM ( 7. fluviatilis} aieneii Tpex JOKy-
coB (Aaf, Es-2, Es-3), a IO OTHOUICHHMIO K HepHTHIE acTpaxaHckoH (7. astrachani-
cus) — nByx (Mdh, Es-3). IlpideM y mocaeaHero B¥pa Jokyc Mdh nomamopdeH, H
pacHpeeieHHe ero reHOTHIIOB B BHIOOPKE YETKO OTBEYaNO 3aKoHy Xapau-BaituGepra
[Mdh'\¥/125 = 17 (12,5); Mdh'3/10 = 16 (15); MdhVY1% = 4 (4,5); (x*= 1,74; d.f. = 2;
p > 0,05]. I'enernueckasa auseprenuus 7. fluviatilis m T. astrachanicus HallUTa OTpaxe-
HHe B QHKcalMaX auienei Tpex Jokycos (Aat, Mdh, Es-3). Cnemyer cxasaTs, 4TO

TaGaana 2. ALIo3uMEAS H3MEHYHBOCTS CEMR NPEIHONATAEMBIX BHI0B MONWTOCKOB pona Theodoxus
Table 2. Allozyme variation of seven supposed species of genus Theodoxus

Bua
3|
o =] . ‘é I
g |2 T. fuviatils | T donasweri | T sarmaticus | T vetox | 3 ‘§ 3
Sk [<]813
L B
h ]
rl2tajaslel7]slofwlufnfisfulis[isjir]s]19]20
Aat 90 L - . ' 11
0 t 1 1 1 1. ! t 1 1 1 11 1 1t 1.1 11
Es3 100 1 1 1 1-1-1.1 1 1 1 1 1 1 1 1 1 1 1
110 S ' 11
Es2 10001 1 1 1 U f ¢t 1 1 1 1 1 1 1 1 1 1 1 1
1i0 i
Méw7100-t 1 11 1 1 1 1 1t 1 t ! 1 1 1 1 1 1 1
125 0,4
150 __0s

* PacirudpoBka HoMepoB BRIGOpOX npuBeacHa 8 TabaHie 1.
Ipumeuasne. Jlokyc Es-1 — UHBApHAHTHHIL
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MIOJIVICHHBIE Pa3IMYug Ha YPOBHE &JUIOSHMOB B npefenax 33—50% oTHocsTCs K pas-
pAny CYHIECTBEHHBIX, 4 V IIO3BOHOYHALIX OOEIYHO OTBEYAlOT YPOBHIO POJOBHIX
(MexckepuH, Mopozos-JleoHoB, 1995, 1996), Ho B moboM Clyyae CBHAETENBCTBYET O
IOCTATOYHO ApeBHeit nuBepreHUnM >TuX BUzos. Torma kak 4 suga: 7. danasteri, T, sar-
maticus, T. velox u T. euxinus, BHICNCHHBIE B cCaMoe TocnenHee Bpema u3 7. fluviati-
lis, He MMeTH TIO MCCHeNOBAHHBIM A/UIO3HMAM HHKAKHX OTIHYMU HH APYTr OT JpYTa,
HH OT HOMHUHATHBHOIO BMIA, YTO HA€T OCHOBaHWE CYHUTATh 3TH IIAThH cpopM KOHCIIE-

IO HBIMA.

Mopdonorndeckuii aHajaIu3

KavecTBeHHB e MpH3HaKm Xors i Kaxnoro M3 npennonaraemm ceM#
BHIOB XapaKTepeH CBOM PHCYHOK DAaKOBMHEL, TeM HE MeHee MOXHO BHIISIWTS NBA
NMPEBAMPYIONIMX THIIA OKPAaCKU PAaKOBUHEL (pHc, 1). I'[epB},Iﬁ__.— KpanyaTeiil ¥ CeKTo-
PAIBHBI! CBOJICTBEHEH IpyIIie BHAOB, TPATMUMOHHO oTHocuMbIx K T. fluviatilis s. L.
IlpyyeM y OEHUX BHOOB HAa TeMHOM (HOHE DACIONATalOTCS CBETIBIE KPYIJIbiE HIH
osanbHele 1atHa (T. fluviatilis s. str., T. danasteri, T. sarmaticus, T. velox), Torna Kak
y Opyrux ObLIa ceTKa M3 TEMHBIX, CIHBAIOLIHXCSI MeXIY coOOM JUHMI Ha CBETIOM
doHe (7. euxinus). Bropoit THI ~— 3TO IOMEpeYHas HCUEPYEHHOCTh PaKOBUHBI. [1pu
sToM 1 T. astrachanicus XapaxTepHBI TOHKHE TEMHEIE IOMEPEYHbIC JIMHAM Ha CBET-
oM doHe, a gna 7. danubialis — Ha OTHOCHTEABHO CBETHOM (POHE LIMPOKUE 3UT3ar0-
o6pa3Hble TeMHBbIE TOMEePeYHbIe TIOJIOCHI, KOTOPHE TAKCKe HE CIHBAIOTCT MEXITY COGOit.

JlenaeT NOXOXKWMH IPYr Ha JApyra OBa MOCHEAHMX BHAA W CBETNO-CEDHIH LIBET
TOsICKa Ha KpbIIlieYKe, TOTAa KaK Y APYTHX AT (KXOTOPHIX MOXHO paccmannBaTb Kax
T. fluviatilis 5. 1.) OH — OpaHXEBHIH.

KonnvyecTtseHune mnpu3sHaku. IlposeneHusiii nHCKpHMHHaH'mﬁ aHAIH3
TI0 COBOKYTTHOCTH TIPH3HAKOB PAKOBMHE! KPHILICYKK W TIONOBOM CHCTEMBI CeMH IpeX-
TIOJIaTaeMBIX BUAOB HEPUTHA TOKasal, YyTo u3 18 mccaenoBaHHBIX TIPHIHAKOB HOCTO-
'BepHBIA BKIAX B MEXTPYIIIOBYIO U3MCHUMBOCTH BHOCAT TONLKO 10 M3 HMX! BCE NIPO-
MepH pakoBHHEL (ShW), npoMepsl XPHIIEYKY, a M3 IPOMEPOB IONOBOM cucmemm
TONMLKO OfUH — PrW (tabn. 3). [Ipu 3TOM caMBiM HALEXKHEIM DPA3NENUTENBHEIM YPH-
3HAKOM CPEAH MOJUIIOCKOB 3TOTO pofa SBISeTCA MUpHHA Troscka KpeimedkH (HBW),

HapexHoil creneHpl0 DJMCKPHMHHAUMU XapaKTepr3yloTca Tobko asa (1. astrac-
hanicus v T. danubialis) U3 cemMu BMAOB, YPOBEHb HX OTIPENENEHUS NOCTHTACT 100%.
OCTaNbHbIE I4TH BUAOB, TPAXHIMOHHO oTHOCHMEIe X T fluviatilis s. 1., iMenn cpen-
HUI YpOBeHb QUCKPUMHHALIAY 0KojIo 65%. DTO 03HAYAET, YTO IO comenHocm Hpu-
3HAKOB 3TH ISITh BUIOB HE AMArHOCTHPYIOTCS, YTO CTRHOBUTCA OCOOCHHO OY¢BHAHEIM
npu rpapmdeckoM H300pAKEHUH PE3yIbTaTOR AHCKPHMMHAHTHOIO aHANH3A — 00Jja-
Ka paccerBadud ocobe#l 3THX IATU BHAOB, MEePeKpHIBAIOUIMXCA TNPAKTHYSCKH ROJ-
HOCTBIO (puc. 2). TIpuBenenne npeanonaraeMbix Bunos (7. fluviatilis s. str., T. dana-

Tabmuma 3. Binax kaxioro H3 npusHakos (uacrnas JlsmGoa) m ero gocropepHocts (p yposem.) B
MEXTPYRIORYIO H3MCHMABOCTS CEMA MpeTnOnaracMeIx BHI0B poga Theodoxus

Table 3. Contributions of the each character (partial Lambda) and its s:gmﬁcance (p-level) in intergroup vari-
ation of seven supposed species of Theodoxns = -

IIpuspax l YactHan JiaMbma l p-ypoBe¢Hb | Hpﬂaﬂax ] HactHas meﬁna] ~ p-YpOBEHb
ShH 0,91 0,003 Whiw 0,93 0,012
ShL . 0,95 0,035 Wh2w . 0,98 0,000
AH - 0,87 0,000 HBW 0,58 0,000

,{A’AW 0,81 . 0,000 CPW 0,83 0,000

! CIW 0,82 0,000 PiwW 0,90 0,002

TlpuMmevanune. Bxnan TIPH3HAKOB! Shw, PrL, Prw, COL, COW, CBL, CBW, SRL, SRW 5HJI He
AOCTOBEPHEIM.,
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ROOT_1

Pnc 2 IfIauqu;moc'm ceMH npennonaraeumc BHAOB pola Theodoxus Mo KOMILIEKCY HpHSHaKOB palconu-
Hbl, KPHIIEYKH H OPTAHOB MONOBOH CHCTEME! B NPOCTPAHCTBE NEPBHX MBYX KaHOHHYECKHX TEPEMEHHBIX
(ROOT 1, ROOT _2).

Fig. 2. Variation of seven supposed species of the genus Théodaxus by complex of shell, plate and reproduc-
tive organs n thc spacc of the two first canonical variables (ROOT I, ROOT_2).

TaGanna 4. Kuaecnd:munomlaa un-pnua, NOJXyJeH AN nymc AHCKPAMMBARTHOIO anamlaa ANA CeMN
upeanonaraeMsx suaos poas Theodoxus mo mpoMepaM PAKOBHHBI, KPHIIEYEH H OPraHOB NOJOBOH CHCTEMM
‘Table 4. Classification mafrix obtained by means of discriminant analysis of seven supposed species of genus
Tkeodms by measurements of shell, plate and organs of the reproductive system -

Bax | % | ™ ] 1 ] 2 | 3 | & | 5 | & | 7.
T danubfalrs 100 1 20 0 0 0 0 0 0.
T. flaviatilis 65 2. 0o 13 3 1 3 0 .0
T. danasteri : 55 - 3 0 5 11 2 1 1 0
T, euxinus " - . 15 4 0 i} 2 15 2 1 0
7. velox S 1] -5 0 0 1 4 - 14 1 0
T. sarmaticus 60 & 0 4 : 0 3 12 0
T. asmrachanicus 100 7 0 ¢ 0 0 0 0 20

Beero : . 75 0 22 - 18 22 23 5 - 20

Tabanma 5. Hazexuocts AACKDHMUHALNH TPEX PeATbHBX BHIOB pona Theodoxus, ouenemmas no fode (%)
APABILILHG OnNpenencHnix ocobell, No PasHLIM rpynIaM MpPH3HAKOB

Table 5. Rehablllty of discrimination of three real species of genus Theodoxus estimated by the part of cor-
rectly identified specimens.

Bux | Bce npusxaxu I PakoemHa I Kprieaxa Tononrag cHéTeMa
7. danubialis 100 75 75 0
T. fluviatiliss. . 100 o 100 89 96
T. astrachauicus 100 100 75 85

Beero ° 0w 96,4 | 85 80,8
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Puc. 3. Cpennvie 3HaYeHHA H AOBCPUTEABHEI MHTEPHAM OTHOLICHNS IIHPHHH H3BECTKOBOH YaCTH Kpm.ueq—
KH K wmpune moscka kpsuieaxu (CPW/HBW) cemu npelnonaracMun - Butos pofa Theodoxus: 1 —
T. danubialis; 2 — T. ﬂuwaribs 3I—-T danas?eﬂ, 4 — T. sarmaticus, 5 — T. veiox' 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. flaviatilis, 3 — T. danasteri; 4 — T. sarmaticus; 5 — T, velox; 6 —
T. euxinus, 7 — T. astrachanicus.

0,68 . — —_ _ —
0,66} N
0,64}
0,62
0,60
0,58}
0,56}
0,54
0,52
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0,48}
0,46}
0,44¢ o : _ ;
0,42 o | o Mean
0,40 . N L . S . ] ItonSGonf.lm«va_l
T ! 2 3 - 4 5 -6 7
Hpennonaraemuﬁ BHI

ShL/ SHW

Puc. 4. Cpemme 3HAYEHHUA M noaepmenbﬁmﬁ HH'waan (miomeum JUTHHBL paxommm X ¢¢ IHpHHEe
(ShL/SﬁW) CeMM TIpeamonaracMuix Bunos poaa Theodoxus. | — T. fluviatilis; 2 — T. danasteri; 3 — T. sar-
maticus, 4 — T velox; 5 — T. euxinus, 6 — T, astrachanicus, 7 — T. danubialis.

Flg ”4 Average values and sample deviations of ShL/ShW index of seven supposed specles of genus
Theodoxus: 1 — T. fluviatilis; 2 — T. danasteri; 3 — T. sarmaticus; 4 — T. vela:n; 5 - T euxmus, 6 — T astm-
chanicus; T — T. danubialis.
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Y73, J— , : : . . , —
0,46 |
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AW/ShW

Puc. 5. Cpeanne 3HaYeHVA H AOBCDUTENBHBIA MHTEPBAN GTHOILICHHS WIMPHHBL YCThA X IIHPHHE PAKOBHHEI
(AW/ShW) cemH npeanonara¢MeiX Buaos poma Theodoxus: | — 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. } — T. denubialis; 2 — T. fluviatilis; 3 — T. danasteri; 4 — T. sarmaticus; 5 — T. velox; 6 — T.
euxinus, 7T — T a.s'rmcbamcus _ _ _

127

KonuyecTBo ocobeil

.1-15 152 225 253 3-35 354445 4,5-5 555 556665 6,5-7 7-7,5 758 885

- ——— fhuviatilis ——8— danastrei + euxinus — velox
T —— Sar'frléa‘fcu.f S e o= i-danub:’akis" mvw— 5irachanicus '
R

%e 6.. Pacnpenenenne 3Haqeunﬁ mmel-:ca Kpmueqm CPW/HBW ceMi. npennonaraem.m BHIOB poda
2ot

Fig. 6. Distnbunon °f CPW/ HBW index values in seven supposed species of the genus Theodoxus.
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Ta6nauua 6. IlapaMerpsl AMCACPCHOHHOTO AHAIM3A, OLCHHBAIGUIErO uemnmonym H3MCHIHBOCTD . MPHIHAKOB
npeacraspTeneii pona Theodoxus

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

Theodoxus (7 Bunos)t Theodoxus (3 pugay o T. fluviarilis 5. 1. (5 ngos)y ~

e Flwlwl e [ Flw]w e [ F]w[wl]op
ShW, MM - 142 6 133 3,9 2 137 49 4 95 e
ShH/ShW -~ 1,4- - 6 133 *=* 29 2 137 * - 08 4 95
ShL /ShW 290 6 133 * 892 2 137 ** 01 4 95
AH/ShW = 54 6 133 *» 146 2 137 10 4 95
AW /ShW 434 6 133 = 1263 2 137 ™ .17 4 . 95
CIW/ShW 17,9 6 - 133 . * 552 2 137 01 4 - 95
WhiW /ShW 1,0 67 133 05 2 137 2,1 4 .95
Wh2W /ShW 12,9 6 133 ™= 292 2 137 ™ g0 . 4 95 v
PiL / ShW 60 6 133 104 2 137 * 46 4 95
PrW /- PrL 120 6 133 v 260 2 137 v 35- 4 95 oo
COL / PiL 55 6 133 e 26 2 137 7A 4 95 1w
COW/PL 34 6 133 * 05 2 137 49 4 95w
CBL / PrL 03 6 133 06 2 137 01 4 95
CBW/PL 06 6 133 09 2 137 04 4 95
SRL / PrL 58 6 133 Y 177 2 137 "+ 01 4 95
SRW / PriL 68 6 133 204 2 137 ** 03 4 95
CPW/HBW 648 6 133 ** 1962 2 137 *» 11 4 95

Bunﬂmlenomnep}lo Ha ypoBHE: ** — p < 0,01; *** — p < 0,001.

' W3MeHIHBOCTh OLCHMBANACH B Tpedenax rpynmsl M3 cemu (7. danasteri, T. samancus T. velox u
T. euxinus, T. fluviatilis, T. danubialis, T. asirachanicus) NpeNoNaraeMbxX BUIOB.

? HameHuMBOCTb OlieHMBaNach B npedenax tpex (T, fuviatilis, T. danubialis, T. astrachanicus) Bll.IlOB

? A3sMeHIHBOCT ONeHHBANachk B mpenenax T. fluviatilis s. 1. (T. danasteri, T. sarmaticus, T. velox v
T. ewxinus, T. Suviatilis s. str.). _ _

steri, T. sarmaticus, T. velox, T. euxinus) 8 omun — T. fluviatilis s. 1. B cAy4ae MCIIONB-
30BaHMA BCeil COBOKYITHOCTH MpH3HAKOB Aaer 100%-Hyo OUarHOCTHKY TPEX BHIOB
(Ta6n. 4). TIpy 3TOM MCIONB30BaHME KOHKDETHBIX IPYIIM npnsuaxon HpHBOlIHT K
Gonec OrpaHHYCHHOMY YCIEXY HX oTIpeNeNeHNs], KOTOPOe 110 NPOMEPaM -PAKOBMHE
COCTaBIET B cpenieM 96,4%, kprlineykn — 85% W OpraHoOB HOMOBOH CUCTEMBE —
81% (rabGn. 5). IlpudeM B ciydae mocaenHei TPYHIIBI IPH3HAKOB ocoﬁu T danubialis
HUCKOIBKO He ommmyatorcs ot T. fluviatilis. _
Taxum 06pa30M MOJIyYeHHbIE PEe3yNbTaTH ONHO3HAYHO noxaahmam‘ YTO Ha
YPOBHE COBOKYITHOCTH NPOMEPOB PaKOBHHHI M TMOJIOBOX CHCTEMBI TaK ke YETKO, KaK'
¥ 110 AJUI03UMaM, IUATHOCTHPYIOTCA TONBKO TpU BHAa: T. astrachanicus, T. danubialis
u T fluviatilis s. 1., a COOTBETCTBEHHO OCTANbHEIE YeThipe: T, danasteri, T, sarmaticus,
T. velox, T. euxinus BOIDKHBI PACCMATPHUBATECH IMPOCTO KaK MOPGBI TIOCHEIHETO.
IIpoBeneHHBIN AUCIEPCHOHHEIA aHAMN3 [TOKA3aj, 9TO BHAOBAA IMPHHANICKHOCTD
OKAa3BIBAET B BHICILEH CTEHEHW KOCTOBEPHOE BIMAHHE HA M3MEHYHMBOCTH LIEJIOTO pana
MHIEKCOB PAKOBHHBI, KPHILEYKU U MOJ0BOM cucteMbr (Tabm. 6). Ilpu 310M caMbiM
BEICOKHMM YPOBHEM NeHEpATH30BAHHON AUCIIEPCHM XapaKTEPUIYIOTCA CleAyiollue TpH
HHEeKca: nporopouy Kpeineukn CPW/HBW u pakosuuel AW/ShW, ShL/ShW.
3HauYeHHA HEPBBLIX OBYX HPH3HAKOB B BBICIUICH CTENMEHH BBICOKO JOCTOBEPHO OTAH-
yatorcd B cpaBHeHuax 7. astrachanicus — T. danubialis — T. fluviatilis s. 1. MeXmy
coboit'(puc. 3, 5), a mo TperbeMy — 4eTko BErWIeHAercss T. astrachanicus (puc. 4),
TOrDA KaK BUABL B npenenax 7T. fluviatilis s. 1. ve ormuyaiorca. Ipy 31oM Xaxaeiil U3
STHX MPU3IHAKOB caM Mo cede He MOXET OBITh HCIIOABL30BAH KAaK JHArHOCTHICCKUH U3-
3a 3HAYMTENBHBIX TpaHCIpeccHit (puc. 6).
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Jaxmouenne

- TaxuM 0Bpa3oM, NPOBEACHHOE HCCHCAOBAHNE HE32BHCHMEBIX CHCTEM IPH3HAKOB,
AUIO3UMOB ¥ MOPGDOIOTHH PDAKOBHHEL, JATH ONHHAKOBHE PEe3Y/ILTATH, KOTOPHE MOTYT
6LITh COpMYIMPOBAHEE B BHIC JBYX OCHOBHEIX BHIBOJIOB.

1. U3 ceMM npeanoAaracMbiX 111 akBaTopuil YKpaHHL BHIOB peaIbHOH ICHETH-

yecKo M MOPHOMOrHYIeCKOd AHCKPETHOCTRIO O0NAfAIOT TONBKO TPH: JYHKA pevHad
(T. fluviatilis), tynxa pynaickas (T, danubialis) v nynka acrpaxauckan (7. astrachani-
cus). : ,
2. Yernipe mpearionaraeMsie OTASABHBIMH HCCeaoBaTedssMu «Bula» ( T. danaste-
ri, T. sarmaticus, T. velox n T. euxinus) He UMEIOT HI AJUIO3MMHBIX MAPKEPOB, HU MOp-
¢onormieckix MNPH3HAKOB 33 HCKIIOYCHMEM OKpPacKM PakOBHHBI, KOTOpHie OB
OTMHYATU WX ADYr OT mpyra ¥ Bcex ux ot 1. fluviatilis, a noToMy IpOCTO ABNAIOTCH
MopdaMH M IOLKHEI PacCCMATPHBATECS TONBKO KAK CHHOHHMBI TIOCACIHETO BHIA.
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