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GENETIC STRUCTURE OF THE INVADING SPECIES OF MOLLUSC,
Dreissena polymorpha (Pallas) FROM POLAND

The zebra mussel (Dreissena polymorpha), a freshwater bivalve, is a good study model due to its ecological role
and invasive capabilities. Genetic research on the species has begun relatively recently. This work is the first
study to be carried out on an abundant zebra mussel population and to include clump level. The aims of the
study were: to assess genetic variability of D.polymorpha populations in Poland; to analyse within-clump
geneti¢ variability; to determine effects of environmental factors (water temperature and salinity, trophic status
of the habitat) on genetic structure of D.polymorpha populations; to compare typical and albinotic zebra mussel
morphotypes of Lake Miedwie.

Individuals to be examined were collected from 32 Polish water bodies differing in water temperature,
salinity, and trophic status. Starch gel electrophoresis of isoenzymes was applied to 3870 individuals to study
polymorphism at 7 enzymatic loci. To determine genetic structure of D.polymorpha, intraspecific and within-
population polymorphism parameters (after Nei 1978) were determined, within-clump variability was assessed,
between-populations variability was explored (after Nei 1973), and genotypic variability of individuals in
populations was determined.

The entire species as well as individual populations and clumps were found to exhibit a high internal
genetic variability. On the other hand, the Polish zebra mussel populations were shown to be highly similar
genetically. In spite of different trophic conditions as well as differences in temperature and salinity between
various lakes, D.polymoprha populations in Poland have a similar genetic make-up. The albinotic zebra mussel
morphotype inhabiting Lake Miedwie was found to be a phenotypic form of D.polymorpha.
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PO3POBKA ITPUKUTTEBOI'O MIKPOSAJAEPHOT'O TECTY HA
PUBAX

MikposinepHuii TecT Ha pubax € YyTJIMBUM METOIOM OLIHKH M€HOTOKCHYHOCTI PEYOBHH i MEPCIEKTUBHUM IS
BUSIBJIEHHSI TakuX pedoBWH y Boai. Cepen pi3HOMaHITHHUX OpraHi3MiB puOM HaWOINbII 3pydHUIl AJIs TaKuX
JOCTiAiB 00’€KT, TaKk sK JOCUTh JIETKO YTPUMYIOTbCA y J1a0OpaTOpHMX YMOBaxX 1 MigmaloThcs BIUIMBOBI
TOKCMYHUX pedoBHH. OCKiJIbKYM pUOM 3a3BUYail pearyroTh Ha TOKCHKaHTH MOAiOHO 10 BUIIMX XpebeTHuX [2, 8, 9,
10], BoHM MOXyTb OyTH BUKOPHUCTaHi AJIA BUABJIEHHS PEUYOBHH, IO MOTEHLiHHO BUKIMKAIOTh TEPATOreHHUH Ta
KaHLEPOreHHUH e(eKTH y JTIOANHU. PUOM MOXYTh CTaTH KOHTPOJIEPOM» MOTEHLIHHOTO FTéHOTOKCUYHOrO BIUIUBY
Ha JIFO/IMHY UIKiJUIMBUX PEYOBUH Y TIUTHIN BOJI.

Mikposiapo ¢opMyeTbcs LIIIXOM KOHAeHcalil (parMeHTiB XpoMocoM abo WLiMX XpPOMOCOM, IO He
NnoTpanuin y rojgoBHe Aapo [Iporsrom anadasu BHacninok po3puBy JHK, ricroHoBux 6inkiB abo pyiiHyBaHHS
HUTOK BepeTeHa mofiny [1]. O6mik Mikposiaep B iHTepdasi TeXHIYHO MPOCTILINI Ta OnepaTUBHIINA, HiX 00K
XpoMocoMHHX abepaiiii y meradasi. Mikposnepunii (MS) Tect Ha eputpouutaXx pud 1Oae MOXIIUBICTh
BU3HAYEHHS KJIAaCTOT€HHHMX PEYOBUH y BOIHOMY CEPENOBUIL, OCKIIbKM ePUTPOLIUTH KiCTKOBUX PHUO MAlOTh siapa.
baraTouncesnbHi AocnmiAM mMokaszanM, 110 B €pUTpoLMTax nepudepuiHol KpoBi puO SK y MONBOBUX TaK i
71a00paTOPHUX YMOBAX 4acTo 3ycTpivaroThcs MSl BHACHiIOK BIUIMBY Pi3HOMaHITHUX MOMIOTAHTIB [3, 4, 7]. M
TECT ISl TeMaTOLMUTIB € OINIbII YYTIMBUM 10 KJIACTOTeHHHMX pedoBHH [S]. Hemonik BUKOpUCTaHHS MEYiHKH Y
SKOCTI TKaHWHU-MIIIEHi y TOMY, IO TeNaTOLMTH [UIAThCS He MOCTIHHO 1 TOMY HEOOXiJHO iHIyKyBaTh
MOIIKO/DKEHHST TMEeYiHKW, W00 CTUMYJIOBAaTH pereHepaTuBHI TNpouecu y rematouurtax i OTxe BHUABUTH
KJIaCTOT€HHUH BIIJIMB.
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Meron BusiBiieHHs KJiTuH 3 MS y 3s0pax Brepiie OyB 3acTocoBaHMid AJisl THIsAMIT [6], HAa SIKY BIUTMBAIA
PEHTIeHIBCbKMMM NPOMEHAMM Ta XiMiuHUMU pedoBuHamu. [lepeBara 1boro MeTony Hojsirae B TOMY, L0 HEMae
HEeoOXiTHOCTI CTUMYJTFOBATH MOALT KIIITHH Y LIbOMY IIBHIKO NpoidepyrouoMy opraHi-MilleHi.

HenosikoM BullieBKa3aHUX METOOUK € HEMOXJIMBICTh NPOBEAEHHS JOBIOCTPOKOBUX Aocniis 3 M. Tomy
Hawi focaiay Oynu cnpsAMoBaHi Ha po3poOky MS Tecty Ha pubax in vivo 3 BUKOPUCTaHHAM KaliMM XBOCTOBOIO
TUIABL, L0 12€ MOXKJIMBICTD MPOBOIUTH XPOHIYHI Ta TIOBTOPHI €KCMEPUMEHTH Ha ONHIH i Tiif caMiii ocoOuHi Oe3
MOLIKO/KEHHS 11 )KUTTeBUX (PyHKLi. Meta poboTH monsArana y ouiHOi NPUIATHOCTI KIITHH KaliMU XBOCTOBOTO
mnaBug pubd aa MS tecty. B excriepuMeHTi Ha pi3HMX TKaHMHAX KOpoIa BUBYAIM KOpENALilo B yTBopeHHI M
min nieto HOHIB Mifi.

[Iporsirom 14 nmHIB ekcriepMMeEHTY LbOTOPiYKH KOpoma YTpuMyBanu y po3uunax coii mini (CuSOs), nmo
m’ATh 0COOMH JUIS KOKHOI KOHLIEHTpallii, o Bapiroanu Big 0,5 no 10 CIK (CAK = 0,001 mr/n Cu?®. Bius
ionis Cu® " BMBUanM Ha KIiTMHaX 310ep, XBOCTOBOrO IUIABL, FENaTOLMTAX i epuTpouuTax kopomna, Cyprinus
carpio. Kinbkicte MSI migpaxoByBanu min cBiTioBuM Mikpockorom “Amplival” (Carl Zeiss, Himeuunna) npu
30inbmenni y 1000 pasiB Ha po3AaBieHUX Y [IIiLEpHHI Npernapatax TKaHWH Ta Maszkax Kposi (Tabm. 1).
[MopiBHsHHA KinbkocTi MS mpu pisHMX KOHLEHTpALisX MiAl BUABWIIO AOCTOBIPHY KODPEJSLIIO IOCIIIKYBAHOTO
iHIIEKCYy MIXK KJIITHHAMHM TediHKH, 350ep i KpoBi kopoma (mporpama “Statistica® 5. 5 ans “Windows® 98,
StatSoft® Inc., CILIA).

Kinpkicte MSl y KiIiTHHAX MIaBLs JAOCTOBIPHO KOPENIOE TIJIbKM 3 BiAMOBIIHMM MMOKa3HUKOM Y 3s0pax
(roediuient kopenauii gopieHioe 0,88); 3 KITiTHHAMK KPOBi Ta MEYiHKK KOPENALIS TaKoX J0cUTh Brcoka: 0,70
ta 0,62 BignorigHo (TadM. 2).

OTpumaHi pe3ysbTaTH CBiguaTh, LIO0 KaiiMa XBOCTOBOTO IUIAaBLI MOXKE BHUKOPHCTOBYBaTHUCH Ajist MSI
aHaJlizy Ha piBHI 3 IHIOUMH TKaHMHaMHK pUO, a TaKOX I MPHKHUTTEBOI OLIIHKM T'€HOTOKCHYHOCTI BOIHHX
3pasKiB.

Tabnuys 1
KinbkicTs Mmikposaep (%o), o yrBopuucs nmia aiero iioHiB Miai y pisHHX TKAHHHAX KOpona
KpOB nieviHKa
K 0,5T 1K 2I'JIK 5TJK 10 TAK K 0,5TJIK 2T 71K 5TJIK 10 TJK
34 2,7 32 12,2 22,2 1,7 2,3 2,7 2,7 8,4
XBOCTOBHI IJIaBELIb 3ﬂ6pa
K 0,5 1K 2I' 1K 5K 10 TJIK K 0,5 JIK 2I 71K 5TJIK 10 TJIK
0,7 4,0 2,7 4,7 5,1 2,7 5,3 5,0 7,7 11,3
K — xounrposs, I'JIK — rpaun4no npunycruMa konnenrpauis, 0,001 mr/n Cu?*
Tabnuys 2
Martpuus xopeasiuii ITipcona mix yacToramu Mikposiaep y pi3HUX TKAHHMHAX KOpOMNa
KpoB neviHka TLIaBELb 3s0pa
KpoB 1,00 0,91* 0,70 0,94*
p=0,034 p=0,191 p=0017
nedvinka 091* 1,00 0,62 0,90*
p=0,034 p=0,263 p=0,038
MJIaBelb 0,70 0,62 1,00 0,88
p=0,191 p=0,263 p=0,051
310pa 0,94* 0,90%* 0,88 1,00
p=0017 p=0,038 p=0,051
* p<0,05
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HETPAJULINHI TEXHOJIOI'TI PET'YJIIOBAHHS PYCEJ MAJINX
PIYOK I PO3IIMPEHHSA IX EKOTOHHUX 30H

BHaciinok peanizanii HeoOrpyHTOBaHMX pillleHb MO CIPSAMIJIGHHIO MaJMX piYOK Ha OKpPeMHUX iX IiISHKaX
CKJlajlach BKpail HeOe3leuHa eKOJoriyHa CHUTYyallisl: MOKa3HUKM CaMOOYMILYBalbHOI 3JaTHOCTI Ta OionoriyHol
MPOAYKTUBHOCTI 3HWXKYIOTbCA 0 MiHIMaJbHHMX a00 HyJbOBMX 3HAa4U€Hb, IO B KiHLEBOMY PaXyHKY HNPU3BOOHTD
JI0 Aerpafauii OKpeMux riipoeKOCHCTEM.

3 MeTO YCYHEHHs 3a3HayeHMX HEraTMBHMX HACJIIKIB 3alpONOHOBAaHO [EKijbka HeTpaauLidHUX
TEXHOJIOT1i peryioBaHHA Ta MMOHOBJIEHHS pycesl MajuxX pidok, 1o OysiaM BUIPOOyBaHi i 4aCTKOBO BIPOBaIXKeHi
Ha okpemux ainsHkax pp. Tams, Cryrna, Ipmine Ta KpacHa. KoxxHe TexHoJoriuHe pillleHHs Moxe OyTH
3aCTOCOBAHO BiJMOBITHO 10 MEBHUX YMOB i cuTyaliid. J[os cnpsiMiieHnX AUISTHOK PidoOK 3 TOJOrUMU Oeperamu
MPU  BiJICYTHOCTI TPUBAJMX TEPiONiB MepecuXaHHs TMOKPALIaHHs CaMOOYMIIYBANbHOI Ta OiONMPOMYKLiHHOT
30aTHOCTI MO)ke OYTH AOCATHYTO LUIAXOM CTBOPEHHS IUTYYHMX HAcaKeHb MOBITPSHO-BOOHOI i JEPEeBMHHO-
YarapHUKOBOI POCIIMHHOCTI, L0 YepryloThcs i sKi 3romoM (GopmyroTh Timani kocu (MinuHn). B pesynbrari Ha
crpsiMJIeHId NIISHII PiYKM  YTBOPIOETHCS 3MI3aronofiOHMii MOTIK 3 TOHOBJIEHOK CaMOOYHILYBaJILHOIO
3[aTHICTIO, @ KOCH 3 POCIMHHICTIO SIBJISIIOTH MPH LIbOMY HOBUI KOPUCHUI GioreoLeHos.

B TexHonorii BUKOPHUCTOBYETbCSA MPHUCTPiH, B AKOMY I PEryJllOBaHHS pycia eleMeHTH OMopy MOTOKY
BUKOHAHI Y BUIJIAAI MPAMOKYTHOI ()OpMU HacamKeHb POCIMHHOCTI. KoykHMII eneMeHT onopy OIHi€r0 CTOPOHOIO
npussirae 1o Oepera, a iHIIOK — 10 BOTHOIO MOTOKY. BoHM po3MilllytoThcs 3 000X CTOpiH cOpsIMiIEHOT AiTSIHKU
piUKM Ha BiJCTaHi MiXK LEHTpaMH IITYYHUX Haca/pKeHb 2,5-2.6 11 LIMpUHU B LIaXOBOMY TOPSIIKY. Bincranb Mix
eJIeMEeHTaMU OMopY Ha KOXKHi CTOPOHI piuKK JOPIBHIOE X JOBXKHWHI.

3 MeTO NpPHUCKOPEHHA BiJHOBIIOBAJBHUX TMPOLIECIB CaMOOYMILEHHA Ta OlOMPOMYKTUBHOCTI Ha
CIPAMJIEHUX NUIAHKAaX PIiYOK 3 KPyTUMH Oeperamu peKOMeHAYeThCA CTBOPEHHs HamiB3arar, 110 YepryloThcs,
nosxuHoro 0,5-0,7 WKMpUHU pycha, siKi po3TalloBYIOThCS OfIHA BijJ OMHOT Ha BincraHi 2,6-3,1 mwuprHU pycia mija
kyToM 30-35°. Ha BKka3aHUX HamiB3aratax BIIAIUTOBYIOTHCA LUTYYHI HaCaPKeHHs BUILIOI BOAHOI Ta YarapHUKOBO-
JIicoBOT poCiMHHOCTI. BnpoBamkeHHsI 3ragaHoi TEXHONOTIT T03BOJISIE CKOPOTHTH TEpiof BiTHOBJIEHHS Tigpo-
JIOTIYHOTO, TiIPOOIONOriYHOrO i TiAPOXIMIYHOrO PEKHUMIB PIUKK MOPIBHSIHO 3 MOMEPETHBOIO OiOKOHCTPYKLIEH Y
2 pasu. [Ipu npomy, MOKA3HUKM SIKOCTI BOAM MOKpallytoThcsa Ha 30%-57%. Skiio piuka Mae Iyxe Manuid ooesar
CTOKY 1 TIepioMYHO MepecuXae Ha TOCUTh TPUBAJIMI Yac, BUILY BOIHY POCIMHHICTB CJTiJl 3aMIHUTH HarliBBOJHOIO
3 BUKOPUCTAHHAM MEPCNEKTUBHUX KYJIbTYp, 10 MalOTh 3HAYHI NepeBary y MopiBHAHHI 3 TPaaULiHHUMU BUIAMH.

Jns 3piliCHEHHA IUTYYHUX HacaiKeHb 3 BUIIOI BOAHOI Ta iHILOT POCIMHHOCTI OOOB'A3KOBMMH € TaKi
BUMOTH: HayKOBO OOTPYHTOBaHE pO3MIlllEHHS PI3HOTUNHUX KYJIBTYp BiIMOBIAHO 1O Mopdo-OionorivHux
ocoOnuBOCTel OKpeMHUX BHJIB, BUOIp BHCOKOSKICHOrO MOCAJKOBOrO MaTepiaily, BpaxyBaHHS TeMIepaTypHOro
PeXUMY TpU KylTbTUBYBaHHI pOCIWH, HasBHICTH a00 CTBOpPEHHA CTIMKMX MIIBOAHMX CXWIiB OeperiB Ta
HamiB3arat, 3/1iiCHEHHs] Haca/PKeHb B TOCHTh OOME)KEeHi 1 ONTUMaJIbHI TEPMiHM 3 TIEBHUM TPOMIXKKOM 4acy Mix
3aKiHYeHHAM POOIT Ta 3aTOIUIEHHSM 3apocTell, BHECEHHs TyMYyCy Ha cXuiu OeperiB abo HamiB3arat MpH Horo
BigcyTHocti. OnucaHi BUIIE TEXHOJOTIT LIJIKOM YCIIIIHO MOXYTh OYTH 3aCTOCOBaHI TaKOX Ha MPSMOJiHIHHNAX
JiNSHKaX MajiuX PivoK MPUPOAHOro MOXOMKEHHSA, MaricTpanbHUX Ta CKUIHMX KaHajlaX rocnogapchbKO-MUTHOTO
YK TEXHIYHOTO MPU3HAYEHHS 3 HAMpPY)KEHUM €KOJIOTYHUM CTAHOM.

Jns iHTeHcudikaiii ounIeHHs] BOOM NPUIOHHUX TOPU3OHTIB B MPUCTPOSX MOXYTh OyTH BHKOPHCTaHI
nocesieHHss MomockiB poliB Anodonta ta Unio, siki po3TamioBylOTh B OCHOBI HamliB3araT Ha pIiBHAX, IO
3HAXOMATHCS HIWKYE ypi3y BOAM B HalOiNbII MaioBoaHI niepionu. [1pu oMy IIiBHICTS 3a3HAYEHNX OPraHi3MiB
BCTAHOBJIOEThCS Ha piBHI 5-10 mopociux ocobwH Ha 1 kB. M momi. [Tpyu HeoOXiqHOCTI 3HAYHOTO MOKPAIIaHHS
MOKA3HUKIB SKOCTI BOJM JUIS YCi€i TOBIII MPOMOHYEThCS MOCENEHHsT MOMOCKiB pony Dreissena polymorpha, sixi
PO3MILLYIOTh Ha MiABOAHUX CXUJIaX PIYOK B 3apOCTAX POCIMUH 3 ILibHICTIO 25-30 nopocnux ocoOuH Ha 1 M KB.

159



