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Kpuntinyeckue ouotunsl goxneBoro uepBs Octolasion lacteun (Oligochaeta, Lumbricidae) B Ykpaunne.
Mexckepun C. B., Omumyk W. II., Tapoap A. B., XKanaii E. U. — Buoxummuueckoe TeHHOE
MapKHpOBaHME, IOMOJHEHHOE NaHHBIMM [0 KapuOJOTMU M MOP(OJOTrMUECKON N3MEHYMBOCTH,
MOMyAALMit  KoxaeBoro uepss Octolasion lacteum Orley, 1885 (= ftyrtaeum Savigny 1826),
BBITIOJIHEHHOE Ha TEPPUTOPUMU YKpaWHbI, BbISIBUJIO HEe MeHee 19 Kpuntuyeckux OMOTUIIOB, Pa3HOM
crerneHu reHernueckoi auddepenumanmu. B CesepHoit u LieHTpasbHON YKpanHe TOMUHUPYIOT J1BE
reHETUYECKU TOJIUMOPGHbIE CUMOMOTONMUYHBIE (OPMbI, Ha KOTOpbIe MPUXOAUTCs OKoyo 90%
HCCIIEIOBAHHBIX 0CO0Ei M KOTOpble OTIMYaloTCsl (pakiMsMu Hecrenuduieckux screpas. st HUX
XapakTepeH CyOTpPUILIOMAHBIMN Habop XpoMocoM (2n + X = 38) u aHOMAJIbHBIN CIiepMaTOTeHe3, TIPO-
TEKAIOLIMI MPU YUCIIe XPOMOCOM MEHBIIIEe TalUIOUIHOI0, 0CO0M 3TUX (HOPM PO3HATCS pa3Mepamu U
HEKOTOPBIMU TIporopuusiMu Teia. Kpome Toro, 3aech e, IIaBHBIM 00pa3oM, €IMHUYHBIMU DK3EM-
IIsipaMy BCTpevaeTcss He MeHee 10 cyOTpPUIUIOMIHBIX BO3MOXKHO IapTeHoreHeTuueckux ¢dopm. Ha
fore YKpauHbl OOHapyXeHbl UCKIIOYUTEIEHO KJIOHOBBIE (DOPMBI, UMEIOIIME, KaK IMOKa3ajl KaphoJio-
rudeckuii ananms yepBeit KpbsiMa, TpurionaHy CTpyKTypy reHoMa (3n = 54).

KnoueBbie cioBa: noxnaesble uepBu, Octolasion lacteum (= tyrtaeum), ajulo3UMbl, KapUuOTHIIbI,
criepMaToreHe3, KJIOHBI.

Cryptic Biotypes of Earthworm Octolasion lacteurn (Oligochaeta, Lumbricidae) in Ukraine. Mezhzhe-
rin S. V., Onyschuk I. P., Garbar A. V., Zhalay E. I. —Biochemical gene marking of earthworm
Octolasion lacteum Orley, 1885 (= fyrtaeum Savigny 1826) population with data on karyology and
morphological variability helped to find out at least 19 cryptic biotypes at different genetical
differentiation on the territory of Ukraine. In the northern and central parts of Ukraine two genetically
polymorphic symbiotopic forms dominate. They make 90% of the investigate individuals and differ in
fraction of nonspecific esterases. They are characterized with subtriploid set of chromosomes
(2n + x = 38) and anomalous spermatogenesis going with chromosome number less than haploid and
differ in size and some body proportions. Also on this territory mainly as rare individuals at least ten
subtriploid, probably parthenogenetic, forms were found. In the south of Ukraine only clone forms with
triploid (3n = 54), according to karyological analysis of earthworms in the Crimea, genome structure
were found.

Key words: earthworms, Octolasion lacteum (= tyrtaeum), allozyme polymorphism, karyotypes,
spermatogenesis, clones.

BBenenne

[ManeapKTUuecKnit BUI TOXIEBBIX uepBeil Octolasion lacteum Orley, 1885, KOTOPBIN B aHTIOS3BIYHOI
JuTepatype o0bluHO UMeHytoT O. fyrfaeum Savigny 1826, 1mmpoko pacceiwicst o BceMy mupy. Ha Havaso
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70-x rT. ero apeayn oxsathiBai EBpomy, Ceepnyio u KOxHyio Amepuky, Adpuky u ABcTpanuio. Takoi
obmupHoOlt skcmaHcuu, kak cuutaercs ([lepens, 1982), crmocoOcTBOBanioO MapTEeHOTEHETUYECKOE
pa3MHOXEHHUE.

OOGJUraTHBIN MapTeHOreHe3, BCTPEUAIOLIMICS Y JOXIEBBIX uepBeil, B OOJBLIMHCTBE CJIydyaeB
OTHOCHUTCSI K QyTOMUKTUYECKOMY TUITY, [UIsI KOTOPOTO XapaKTePHO MPEeMENOTUYECKOe YIBOCHUE XPOMOCOM.
Dra (opma mnapreHoreHesa (YHKIMOHAJIBHO SKBUBAJICHTHA AllOMMKCUCY M M3BECTHA Yy TOJUILUIOUIOB.

EnunctBeHHOe uckimouyeHne — murionnHsiii O. lacteum (Muldal, 1952). Mo manuem C. Mrionbnans
(Muldal, 1952), B Benukobpuranuu O. lacteum — ob6iuraTHO MapTeHOTeHEeTUYeCKUi auruionn (2n = 38).
B Wranmuu oGHapyxeHbl TpuruionmHas (3n = 54) u TpeanosioXUTeNbHO TeTparuionaHas (4n = 72)

napreHoreHetnyeckue opmbr (Omodeo, 1955). IMockonbky 6a30Boe YMCIO XPOMOCOM B 3TOM Cilyyae —
n = 18, To 3TOT aBTOp CYUTAET, YTO AMILIOMAHAs (popma (2n = 38) Ha caMOM Jnejie SIBJISIETCS CyOTPUILIO-
uaoM. OgHAKO KOHKPETHbIE MEXaHU3Mbl YMEHBILIEHMsI KOJUYECTBA XPOMOCOM HE paccMaTpUBalOTCS.
Kapuonornueckoe uccienoBanue ocobeii atoro Buma ¢ teppuropuu Ykpaunsl ([ap6ap, Onunryk, 2007)
1MOKa3ajo, YTO YepBU AUTUIOMAHBI (2n = 38) mpu HEKOTOPHIX OCOOEHHOCTSIX WX KApUOTHUIIA: TETEPOMOp-
¢usme repBoii mapbl XpOMOCOM M aHOMaJIbHOM CIIEPMATOTOHMATBHOM MeHO03e, MPOTeKAIoIIeM TpU YUCIie
XpPOMOCOM MEHbIIIe TarIOnaHOro Habopa.

B pesynbrate 251eKTpOGOPETHMUECKUX HUCCIENOBAaHUI TOMYJSILMI 3TOr0 BUIA HA TEPPUTOPUU
BocrouHbix mwraroB CIIA 6buia mokazaHa KJIOHOBas opraHu3anus ero nonyisauuii. [lpu atom okono 90%
u3 npumepHo 2000 rccaen0BaHHBIX 9K3EMIUIIPOB MPUHAUIEXKATIM IBYM MAcCOBBIM, YAaCTO CUMIATPUUYHBIM
kinoHam (Jaenike et al., 1980; Jaenike, Selander, 1979, 1985), koTopble UMeJIX TOCTATOYHO YETKME OTIMYUS
Mo JUIMHE Tejia, a Ha IIeCTb OCTAJbHBIX MPUXOAMUJIOCH Bcero okoio 10% wucciemoBaHHBIX 0COOEH.
Wccnenosanue crpykrypsl JHK O. lacteum w3 Tepmanckux n Kanagckux momymsiumii (Heethoff et al.,
2003) Takke MOKa3ajo HaJIM4YMe JIBYX '€HETHMUECKM MMCKPETHBIX JIMHUM, OTIIMYAIOLIMXCS pa3MepaMu Teja.
IToxoxue, HO Bce Xe OTIMYAIOLIMECs] Pe3YJbTaThl ObUIM MOJYYEHBI MPU aHAIN3e T€HETUYECKON CTPYKTYpPbI
MapruHajabHbeIX nomyasiuii Bocrounoit ®enockangun (Terhivuo, Saura, 1993). Ha 238 ucciegoBaHHBIX
JKMBOTHBIX ObUIO MAEHTU(DUIIMpOBAHO 24 KJIOHA, MPU 3TOM MSITh MacCOBBIX KJIOHOB coctaBisiu 74%
00111eT0 KOJIMYECTBA 0COOEIA.

YuuTbiBasi U30XeHHbIE ocobeHHOCTH O. lacteum, a TakKKe BO3MOXHOCTb OOHAPYKEHUSI €T0 KIIOHOBBIX
pac Ha TeppUTOPUN YKpauHbI 11€1€CO00Pa3HBIM SIBISIETCSI KOMITJIEKCHOE MCCIeIOBaHUE MOXKICBBIX YepBeit
9TOrO BUA C MPUBJICUCHUEM KApPUOJIOTMYECKUX, JIEKTPO(POPETUIECKUX U MOP(OIOrMIECKUX METOIOB.

Marepuan u MeToAbI
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Puc. 1. Mecra cbopa Marepuaia.
Fig. 1. Places of collecting material.
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Marepuan Ui UCCIeIOBaHMIA B3SIT B BeceHHe-oceHHMit mepuon 2006—2008 rr. Coop u ucciegoBaHue
JOKIIEBBIX YE€PBEil MPOBOAMIMN MO OOILIENPUHATEIM MeTonrkam (bbizoBa u ap., 1987). Beero ¢ teppuropuu
Ykpaunsl npoaHanusupoBaHo 50 BbIOOpok (puc. 1).

JInst GMOXMMHUYECKOTO TeHHOTO MapKUPOBaHMS MU MOPGHOJOTMUECKUX MCCACTOBAHUI HCIOIb30BAHO
655 9K3. JIOXIEBBIX YepBeil, MACHTUDUIMPOBAHHBIX MO MOPGOJOrMUecKUM TpusHakaM Kak O. lacteum,
mpuyeM OT 75 3K3. TIOJyYeHbI KapUOJIOTUYECKUE TIPerapaThl MPUTOAHBIC UTS aHAIN3a.

Mertonom aiektpodopes3a B 7,5%-HOM MoJMaKpUIaMUIHOM reye ¢ ucronb3oBanuem TPUC-DTA-
6opatHoit pH 8,5 cucrembr GydepoB (Peacock et al., 1965) B sKCTpakTax M3 XBOCTOBOW YacTH Teja
ucciIeaoBaHa 3JIeKTpodopeThyeckasi M3MEHUMBOCTb CIEKTPOB (epMEHTOB acrmapraTraMUHOTpaHchepasbl
(Aat), manataeruaporeHassl (Mdh), Hecrienudpuueckux sctepas (Es) u cynepokcunaucmyrassl (Sod).

[Ipenapatbl XpOMOCOM TOTOBWJIM M3 CEMEHHBIX MEIIKOB IO METOIMKE, KOTopasi paHee YCIEIIHO
HCITOIb30BaJIaCh HAMU IIJIST MCCIIEAOBAaHMSI KapUOTHUIIOB JOXAEBLIX uepBeii (apoap, Onuinyk, 2007; Garbar,
Vlasenco, 2007). 2KuBotHbIM nenaiu uHbekuuoo 0,1%-Horo konxuimHa 3a 19 4 1o BCcKpbiTUsi. CeMeHHbIE
MEIIKM WM3BJEKAJIM W TMIIOTOHMPOBaIuM 60 MUH B IUCTHUIUIMPOBAHHOM Boie. Marepuan (uKCHpOBaIu B
cMecu 96%-Horo sTaHosia U JISASTHOM YKCYCHOM KMCJIOTHI B cooTHouieHuu 3 : 1. M3 dukcupoBaHHOTro
Marepuajlia TOTOBMUJIM XPOMOCOMHBIE MpernapaTbl MeromoM otnedatka (CutHukoBa u ap., 1991).
BoicyiieHHbIe Tiperaparbl okpainuBaau B TeueHue 10 mMuH B 10%-HOM pacTBOpe asyp-303MHA IO
PomanoBckoMy, npuroroieHHoMm Ha 0,01M-om docdaraom Gydepe (pH 6,8). MccaenoBanu npemnaparsl ¢
MoMouIblo MUKpocKomna «Mukmen» (ok. 10, 06. 90). @opMy XpoMOCOM OMNpeAessid B COOTBETCTBUU C
kinaccudukanuein A. JleBana ¢ coaBtopamu (Levan et al., 1961). Ha ocHOoBaHMM MNpPOMEPOB XPOMOCOM
(oOwasi IMHa XPOMOCOMBI, UIMHA KOPOTKOTO M JUIMHHOTO TUI€Y) PACCUMTHIBAIM LIEHTPOMEPHUI WHAEKC
(I° = npnuHa KOpOTKOro Iuieya /miMHa xpomMocoMmbl X 100%), ompenenstiu minHy Hadopa (TCL) u
OTHOCHUTEJIbHYIO JUTMHY XpoMocoM (L' = obmas mimHa xpomocombl / TCL X 100% ).

Mopdosnornueckue HUcCCAeA0BaHUs HauyMHAJIM Ha KMBOM MaTepuale, OMNpeaessss Xapakrep
MATMEHTAlMU Teja M mosicka. JlanbHeilie MccaeaoBaHus MPOBOAWIM Ha (DUKCUPOBAHHBIX UYEpPBSIX, Y
KOTOpPBIX M3Mepsiin anuHy Tena (L), mepenHero konia tenaa (11), mosicka (12), MakcMMaJbHBIM TUAMETP
Tesa 3a nosickoM (D). C momolibio Jymnbl MOAYMTHIBAINA 00Iee KOJIMYECTBO CErMeHTOB (nl) M KOJMYECTBO
CEerMeHTOB 10 mosicka (n2), ompenensiu (GopMmy TOJOBHOM JIONMACTH, PACCTOSIHUME MEXIYy IIeTHHKaMMU,
MOJIOKEHNE TIePBOil CIIMHHOW MOpPbl M TMAaNWi, pa3Mepbl M IOJIOXEHUE Mosicka, (hopMy U TOJIOXEHUE
MmyOepTaTHBIX BaJIMKOB. B KavyecTBe MPU3HAKOB HMCITOIB30BAJIM OTHOCUTEJIbHYIO JIJIMHY OIHOTO CerMEHTa
Bcero Tena (L/nl), a Takke OTHOCUTENBHYIO JJIMHY OTHOTO cermeHTa mo mosicka (11/n2). Kpome Toro,
pacCYUTBIBAIN PSIJl MHAEKCOB, XapaKTePU3YIOLIUX MPOTOPIUKU TeJa.

Craructnyeckn oOpaboTaH MaTepuan ¢ TOMOIIBIO MaKeTa MPUKIAIHBIX CTATUCTUYECKUX MPOTpamMM
Statistica 6.0.

Pe3ynbraThl

buoxumuuyeckoe reHHoe MapKHUpOBaHUE

Jlokychl Aat-1 n Sod-1, kogupyloliye COOTBETCTBYIOLIME (PEPMEHTHI, IIPU JaHHBIX
yCIOBMSIX aekTpodope3a Oblin MoHOMOpdHBIMU. Torma kak crnektpel Mdh u
Hecneuuduueckux ascrepas (Es-1, -2, -3, -4, -5, -6) Obumn u3MeHuMBBIMU. [lo
XapakTepy MoJuMopdu3Ma JOKYCOB 3THX IBYX (PEPMEHTHBIX CUCTEM Ha TepPUTOPUU
YKkpanHbl MOXHO BBIASIUTL He MeHee 18 kpuntuueckux dopm O. lacteum,
OoTJIMYaAlOIIMXCd (PUKCAUMSIMU aJbTEPHATUBHBIX ajulejiell B pa3HbIX COYETAHUSIX
(puc. 2). Ilpy 3TOM KOJIMYECTBO OCOOCH 3THUX TEeHETUYeCKUX (opM OBLIO KpaiiHe
HepaBHOMEPHbBIM UM WX pacrpeaeieHue (puc. 3) xapaKTepU30BaJIOCh SIBHOM
nepepaccessHoctbio ( M = 31,9; St.-Dev. = 103).

Ha nBe cambie MHOrouucieHHbie (OpMbI TpUILIOCH 86% KCClIeT0BaHHBIX
ocoOeii. Ilpu sTtoMm, cyast no nmoaumopdusmy jokyca Es-4 (puc. 2), OHU HE UMEIOT
KJIOHOBOI CTPYKTYPBHI.

®dopma O. lacteum-A coctaBumna 72% nccieqoBaHHBIX 0co0ei, 0OHapyKeHa MpakK-
TUYECKHM BO BCEX BbIOOpPKAxX JECHOW W JIECOCTEMHOW MPUPOAHBIX 30H YKpau-
Hbl (puc. 4). [IpuueM, 3a peaKUM UCKIIOUEHHEM OCOOM 3TOro GMOTUIIA B BBIOOpPKAX
yucjaeHHo TipeoOnamanu. IlommMmopdHbIM oKazancsa nokyc FEs-4, KOTopwiid mpemd-
CTaBJIeH JBYyMs ajulesisiMu, oOpa3ylolMMU COOTBETCBEHHO Tpu reHotura. ITpoBepka
HabJI0JaeMOro pacrnpeesieHus TeHOTUIIOB 3TOro JoKyca Ha COOTBETCTBME OXUAA-
eMOMY IoKa3aJjia, YTO UMMeeTCsl YyeTKasl TeHAEHUMST K Ie(ULUTY TeTepOo3nUroT, KoTopasi
HaxoIUT OTpaXeHWe B CMellleHue MHaekca duxkcauuu Fis, oTpaxaliolero crerneHb
uHOpenHocTd B monyasumsix (puc. 5). Ilpuyem B BbIOOpKax 3amamgHOro peruoHa
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Puc. 2. M3MeHUMBOCTb CHEKTPOB Hecrelu@uueckux screpa3 B momnyisiiusx O. lacteum: A, B, C —
reHeTyeckre opmbl (OMOTHUITH ); aa, ab, bb — reHoTumsl 110 JIOKycy Es-4. CtapT cBepxy.

Fig. 2. Variation of nonspecific esterases spectra in O. lacteum populations: A, B, C — genetic forms; aa, ab,
bb — Es-4 locus genotypes. Start above.
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Puc. 3. Pacnipenenenne 6uotumnon O. lacteum 110 9uCy 0COO€ii.
Fig. 3. Distributiion of O. lacteum biotypes by the number of individuals.

(Bomwrackoit, PoseHckoii, JIbBoBckoii, MiBano-PpaHKoBcKoM, TepHOMOabCKOi, BrH-
HULKONH M XMeJbHULIKON o0siacTeli), B KOTOPBHIX HacuuThiBajoch oT 20 ocobeil u
Oosiee, oxuaaeMble MU HaOJOJaeMble pacrpeaeseHus 0oblIel YacTblo COOTBETCTBO-
BaJIu JIpYyT JApYry, Torjaa Kak BoctouHee — B 2Kutomupckoii, YepHuropckoit, Cymckoi
n Yepxacckoit obJyiacTsax oOHapyXeHa 4yeTKass TeHAeHUMsT neduumTa rerepo3uror. B
pe3ynbTaTte B 0000IIeHHOI BEIOOPKE YEpBEN 3TOr0 OMOTUIIA, U3 KOTOPOU MCKITIOUEHBI
BBIOOPKHU, B KOTOpbIX JOKYC Es-4 moHomopdeH (okp. ¢. YepBoHoe JIbBoBcKasi 00J1.,
HBano-®pankoBckasg, XMemabHUIKasg, IlonraBckas m XapbKOBCKas 00JacTh),
BBISIBJICH BBICOKO JOCTOBEPHBIN me(UIUT TeTepo3urot ( Es-4% = 250 (232,2); Es-4® =
71 (106,5); Es-4%* — 30 (12,2); x*>= 39,07; p < 0,001). KoHeuHO, mpoBeaeHHBIi
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B 0. lacteum-A
0. lacteum-B
B 0. lacteum-C
B O. lacteum-Da
&< 0. lactewm-111a
72 0. lacteum-1llc
B 0. lacteum-11le
i 0. lacreum-111f

Puc. 4. I'eorpacduyeckoe pacrnpesesieHle caMbiX MacCOBbIX ouoTumnoB O. lacteum. buotuner: O. lacteum-A,
0. lacteum-B, O. lacteum-C, O. lacteum-Da—cyotpuruiounsl, a O. lacteum-11la, O. lacteum-1llc, O. lacteum-
Ille, O. lacteum-111f — TpUIUIOUIBI.

Fig. 4. Geographical distribution of the most widespread biotypes of O. lacteum. Biotypes: O. lacteum-A,
0. lacteum-B, O. lacteum-C, O. lacteum-Da are subtriploids; O. lacteum-11la, O. lacteum-lllc, O. lacteum-
Ille, O. lacteum-11If are triploids.
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Puc. 5. Pacnpenenenue 3HaueHuit koadduumueHra mHOpuauHra ocodeit (Fis) B momymsiuusix Ouotuna
0. lacteum-A. Pacuer koadduumenra nposeneH no ¢dopmyne: Fis = 1 — (Ho/He), rne Ho u He —
HabJoaeMast U oXugaemasi reTepo3UroTHOCTb COOTBETCTBEHHO. CIABUT B CTOPOHY IMOJIOXKUTEIbHBIX 3HAUYe-
HMIA OTpaxaeT AeGULUT reTepo3uroT.

Fig. 5. Distribution of inbreed coefficients (Fis) in populations of O. lacteum-A. Calculations realized
accordingly to formula: Fis = 1 — (Ho/He), where Ho u He — observed and expected heterozygosities. A
change toward positive values reflects the deficit of heterozygotes.
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pacueT HeCKOJIbKO YCJIOBEH, MOCKOJbKY 0a3upyercsl He Ha €IUMHOU MONyJsiliuu, a Ha
COBOKYITHOCTU pPa3pO3HEHHBIX, OJHAKO C YYeTOM OOlIell TEeHAeHLMU M30bITKA
reTepO3UToT, HADIIJaeMOil B psily BBIOOPOK, TaKasl SKCTPAMNOJSILIMST MOXET CUUTAThCS
BITOJIHE MTPUEMIIEMOMA.

Bropas mo umcinennoctu dopma (O. lacteum-B), coctaBuBmas 15,4% ocobeit,
oburaer coBMecTHO ¢ dopmoir O. lacteum-A. ITlpym >TOM HUKAKHUX OCOOBIX
reorpaduyeckux MPEANOUYTeHUI B mpeaenaax YKpauHbl B €€ paclpoCTpaHEHUU He
HabJogaeTcsl, XoTs 3Ta opMa yalle BCTpeyaeTcsl B roponax M HaceAeHHBIX MYyHKTaXx.
Tak, B Pyxune, Hexxmne u JlroGape oHa maxke mpeoOjamaeT Mo YMCICHHOCTH Hal
0. lacteum-A. Bo3moxHo ouotun O. lacteum-B uMeeT CUHAHTPOIIHYIO MPUPOAY, a
MOTOMY JUId YKpauHbl €r0 MOXHO CUMTaThb MHBa3MOHHbIM. He3HauuTelbHBI 00beM
BBIOOPOK 2TOr0 OMOTHUIIA HE IMO3BOJISIET MPOBOAUTH aHAIU3 paclpeaesieHuss OMOTUIIOB
B KaxIoi M3 M3y4eHHBIX momyasuuil. OmHaKO OTCYTCTBUE PA3IUYMil TOMYJSLUNA 0
yacToTaM ajuiesieit (y JaHHOi (hopMbI B OTJIMUME OT Mpeablayllieil mpeodianaeT aiesb
Es-4°) 1o3BOJISIET IOICYMTATH TEOPETUYECKOE paclipeieliecHue TeHOTUIIOB ISt
oOoueHHOI BbIOOpKM. WM B gaHHOM ciydyae MMEET MECTO OTKJIOHEHUE OT
PaBHOBECHOTO pacmpeneseHNsl, HO TOJbKO B CTOPOHY M30bITKa reTepo3urot (Es-44@ =
3 (10,7); Es-4*® = 57 (41,7); Es-4" — 33 (40,6); x>= 21,93 p < 0,001).

COBMECTHO C YIOMSHYTBIMM BBIlIE (opMaMU EAMHUYHO WIM HEOOJbIINMU
CepUsIMHU BCTpeYaIMCh OCOOM, YETKO AMArHOCTUPOBABIIMECS IO CIIEKTpaM HecHelu-
(puueckux acrepas (puc. 2) u manartaeruaporeHasnsl. Tak, B okp. ¢. YepBoHe JIbBOB-
CKOIf 00JI. OTMeUeHbI cpady Tpu ouotuma. Hapsimy ¢ cambiM MaccoBbiM O. lacteum-A,
3nech otmedeHbl O. Lacteum-C (11 3K3.), a takke O. Lacteum-D (6 3x3.). [Ipuuem
JIBE IIOCJIEIHNE TTOAOOHO KJIOHOBBIM (popMaM XapaKTepU30BaJIMCh CTAOMJILHO MHBAPU-
AHTHBIMU crieKTpaMu. OcTalbHbIE OMOTHITBI BCTPEYATUCh CAMHWYHBIMM DK3EMILISI-
pamu U OblLIM, Kak Obl, BKparieHbl B BbIOOpKU O. Lacteum-A. Bcero e peakux 0uo-
TUIIOB B CEBEPHOM PETMOHE MOXHO HacuuTaTb He MeHee 11. OcobeHHO cienyeT moj-
YepKHYTh (hakT TOro, YTO 3T, HA TEPBBIN B3IJISIA, BHEIIHE HE OTIWYAIOIIMECS, HO
FeHEeTUYECKU JUCKPETHbIE (POPMbI UepBell OOUTAIOT COBMECTHOIO, a 3TO JOKa3bIBaeT,
YTO MEXIYy HUMU CYIIECTBYET PETIPOAYKTUBHAS M3OJIAINS, KOTOpas MOXET OBITh KaK
cyrybo OuOJIOTMUYECKOU, TaK M OOYCJIOBJAEHHOUW NapTeHOTeHEe30M. XOTS IPOMEXY-
TOYHBII XapakTep CIEKTPOB Y HEKOTOPbIX 0CO0el, B YaCTHOCTM HaXOXIEHUE IO
OJIHOMY TaKOMY 3K3eMILIsipy B IT. KoBese u PoratuHe, HaBOAUT Ha MBIC/b O BO3MOX-
HOCTH OTpaHWUYEHHOW TMOPUAN3AIINY MEXAY PEIKUMU OMOTUTIAaMU, C OTHON CTOPOHEI,
u 0. lacteum-A, c npyrou.

I'enHoe mapkupoBaHue 0XHbIX ¢opM (13 AP Kpeima, Onecckoii 1 XepcoHCKOM
o0JiacTeit ), 0cOOM KOTOPBIX 1O BCEM CIEeKTpaM ObUIM UHBApUAHTHBIMU, a UMEIOIIHECs
pelkue ciyyau W3MEHUYMBOCTU BIIOJIHE MOMIM ObITh HMHTEPIPETUPOBAHBI Kak
MOSIBJICHWE aJIbTepHATUBHOIO KJIOHA, /1aeT OCHOBaHWE CYMUTAaTh WX OOJUTraTHBIMU
napTeHoreHetramu. Bcero 3aech MIEHTU(UUMPOBAHO IIECTh KJIOHOB CO CPEAHUM
yuciaoM 7,6 ocobeil Ha OMHY TeHEeTHYECKYIo (opmy.

Kapuonoruyeckuit aHaius

Kapuotun O. lacteum-A TipeactaBieH Ha pucyHke 6. B Metadasze murosa
obHapyxeHo 38 xpomocoM. JImHelHBIE mapaMeTpBl XPOMOCOM OIIpeAesieHbl Ha
OCHOBaHMHM TIPOMEPOB JecATH MeTada3HbIX IDIACTUHOK. JlMHA XpOMOCOMHOTO
Habopa: TCL = 167,52 £ 11,89 mxm. OTHOCUTENIbHAS ITMHA XPOMOCOM PaBHOMEPHO
yoeiBaeT ot 5,92 + 0,24% (1-s mapa) mo 1,03 + 0,07% (19-a mapa). Kapuorturm
cocrout u3 19 MeraueHTpuyeckux U 19 cydoMmeTaueHTprUYeCKUX XpoMocoM. OCHOBHOE
yuciio FN = 76.
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Puc. 6. Kapuotun O. lacteum-A: a — mutotnuueckas mertadasa; b, ¢ — aumakuHes; d — Kapuorpamma (m —
METalleHTPUUECKHME XPOMOCOMBI; SM — CyOMeTalleHTPUYECKKEe XPOMOCOMBI ).

Fig. 6. Karyotype of O. lacteum-A: a — mitotic metaphase; b, ¢ — diakinesis; d — karyogram (m —
metacentric chromosomes; sm — submetacentric chromosomes).

d

10 MM

Puc. 7. Kapuotun O. lacteum-B: a — mutotnueckast Mmetadasa; b, ¢ —amakumHes; d — Kapuorpamma (m —
METaLlEHTPUUYECKHUE XPOMOCOMBI; SM — CyOMeTalleHTPUYECKKE XPOMOCOMBI ).

Fig. 7. Karyotype of O. lacteum-B: a — mitotic metaphase; b, ¢ — diakinesis; d — karyogram (m —
metacentric chromosomes; sm — submetacentric chromosomes).
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Puc. 8. Murtotnueckast metadasza tpurionnHoro O. lacteum (3n = 54).
Fig. 8. Mitotic metaphase of triploid O. lacteum (3n = 54).

B cniepmaToronmaabHOM Me03€e YKiciio U (hopMa XpOMOCOM BapbupoBan (puc. 6,
0, 6). IlmactuHky oObIYHO comepxkanu 12—19 smemeHToB. IlpyM 3TOM IUIACTUHKU C
HU3KUM YHMCJIOM 3JIEMEHTOB COIEpXKalM TPEeUMYIIeCTBEHHO HOpMaJjibHbIe OMBaJIeH-
ThI (puc. 6, 0), TOrga Kak Ha IJIAaCTUHKAX ¢ 00jiee BLICOKMM YMCJIOM 3JIEMEHTOB TOSIB-
JISUIUCH CJIOXKHBIE CTPYKTYPBI, IPEAIIOJOXUTEIbHO TPUBAJICHTHI (pUC. 6, 6).

Kapuotunn O. lacteum-B Ttakxke mnpeacrtaBieH 38 xpomocomamu (puc. 7).
JlvHeliHbIe TapamMeTpbl XPOMOCOM OIIpeAesieHbl Ha OCHOBAHUM IIPOMEPOB MEBSITU
MeTadas3HbIX IIACTUHOK. JmmnHa xpomocomHoro Habopa TCL = 159,53 + 12,11 MkwMm.
OTHOCHUTENBbHAS JUIMHA XPOMOCOM paBHOMEPHO yObiBaeT oT 5,63 £ 0,19% (1-a mapa)
a0 1,13 £ 0,1% (19-a napa). Kapnorun cocrout n3 19 MeraueHTpudeckux u 19 cyo-
MeTaleHTpruyeckux xpomocom. OcHoBHoe uncio FN = 76.

KaptuHa criepmaToroHuaibHOro Meiiosa (puc. 7, 6, 8) okaszajnach OUE€Hb CXOXei
¢ O. lacteum-A: Ttaxke HaOMIOJATNCh IUIACTMHKU C BapbUPYIOLIUMM KOJIMYECTBOM U
(bopMoii 371eMEHTOB, YacTh U3 KOTOPBIX MPEICTaBIeHbl TPUBaJECHTAMMU.

st penkux (GopM KapUOTHUIBI yIAJIOCh YCTaHOBUTH Jullb mist O. lacteum-C u
0. lacteum-D, Takxe oTBeydarollee CyOTPUIUIOMTHOMY HaOOpPy XpOMOCOM —
2n + x = 38.

PesynbraThl kKapuonorndyeckoro aHanusa O. lacteum n3 Kpeima (c. MocToBoe),
CBUIETEJILCTBYIOT O TPUILIOUIHOCTU 3Toi (popMbl. B MeTadaszHMX MJIacTMHKAX 3THUX
ocobeii HacuutbiBaeTcss 54 xpomocoMbl (3n = 54) (puc. 8). OCHOBHOE 4YMUCIO
FN = 108.

Takum obpasom, O. lacteum s. 1. Ha TeppuTOopur YKpauHBI IIPEACTABIEH, IIO
MEHbIIIel Mepe, IBYMSI XPOMOCOMHBIMU pacaMu: cyorpuruiougHoit (2n + x = 38) u
TpuruiouaHoit (3n = 54).

AHanu3 MOp(POJOTUYECKUX OCOOEHHOCTE KPUNTUUYECKUX (hOpM

Mopdonornueckue IpU3HAKUM BCEX MCCAEHOBAHHBIX 0CO0€il COOTBETCTBOBAIU
onucanuto O. lacteum (Ilepenb, 1979). Tem He MeHee aHaNIM3 aOCOJIOTHBIX Pa3MEPOB
caMbIX MacCOBBIX (hOPM TOKa3aJ HAJTUYME TOCTOBEPHBIX PA3IMUMI MEXKIY HEKOTOPBIMU
U3 HUX TI0 psiay napameTpoB (Tabn. 1). Tak, HauboJiee MHOTOUMCIIEHHbIE CYOTPUILIO-
unHeie popmbl O. lacteum-A n O. lacteum-B 1OCTOBEPHO OTIMYAIOTCS TOJBKO JJIMHOM
TejJa U OOIIMM KOJM4YeCTBOM cerMeHTOB. Ocobu O. lacteum-B xapakTepusyroTcst 00J1b-
LIMMU 3HAYCHUSIMU 3TUX TTapaMeTpoB 1o cpaBHeHuIo ¢ O. lacteum-A. Tlpu 3TOM 3HaYe-
HUS TIPU3HAKOB Y KOHKPETHBIX 0COOEH 3HAUMUTEIbHO TPAHCTPECCHUPYIOT, a TIOTOMY He
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Tadnuna 1. Cpennue 3navenuss (M) u cranzapTapie ommoKd (m) Mopgonornyeckux napamMeTpoB pa3iMyHbIX
dopm O. lacteum
Table 1. Means (M) and standard errors (m) of different O. lacteum biotypes

®dopma
[Mpu3sHak A B C D IIa Ilc IIIe

N =471 N =94 N=11 N=6 N=12 N=5 N=10

D, mm M 3,78 3,79 3,63 3,66 5,85 3,74 3,23
m 0,03 0,08 0,22 0,16 0,18 0,11 0,11

L, mm M 41,01 44,25 37,50 37,00 79,25 40,40 37,05
m 0,53 1,17 3,91 2,13 8,41 0,93 1,69

I, Mmm M 14,86 15,24 15,18 14,58 19,16 15,20 13,50
m 0,10 0,21 0,88 0,39 0,32 0,25 0,16

l,, MM M 3,70 3,37 3,69 3,96 4,70 4,18 3,53
m 0,09 0,10 0,20 0,20 0,39 0,11 0,18

n, M 99,83 105,42 90,91 90,33 134,41 111,20 94,40
m 0,93 2,05 6,57 7,40 6,10 3,55 3,97

L/n M 0,41 0,42 0,41 0,42 0,59 0,36 0,39
m 0,00 0,01 0,02 0,01 0,05 0,01 0,01

I,/ m, M 0,51 0,52 0,52 0,50 0,66 0,52 0,46
m 0,00 0,01 0,03 0,01 0,01 0,01 0,01

D/L M 9,63 8,81 10,13 9,98 7,81 9,25 8,80
m 0,09 0,17 0,52 0,39 0,39 0,20 0,32

D/l M 25,66 24,90 23,98 25, 29 30,54 24,60 23,89
m 0,18 0,40 0,50 1,49 0,73 0,58 0,62

1,/L M 38,00 35,80 42,31 40,40 25,93 37,64 36,91
m 0,37 0,66 2,06 3,06 1,56 0,29 1,18

I,/L M 9,38 7,69 10,56 11,01 6,20 10,35 9,54
m 0,25 0,20 0,85 1,13 0,55 0,28 0,34

1,/1, M 27,97 21,97 24,69 27,16 24,48 27,51 26,07
m 0,67 0,61 1,16 0,99 1,94 0,702 1,15

Ta6auuma 2. /IoCTOBEPHOCTh OTJAMYMIA MeXKIY TpuILIonaHbiMa KiaoHamu O. lacteurn no mopdoaornyeckum
napamerpam

Table 2. Significance of differences between triploid clones O. lacteum on morphological characters

D L 1 1
Kitonu (xmm) | man) (m;n) (mjn) n |L/n| L/m | D/ | DA | L/L | L/L | 1/,

Lact_[lla _— Fekk %% Fkk %% LT wkk LT XT3 *

lact-IIlc
lact_llla — Fekk wkk Fekk %% wkk XT3 X1 XT3 *

lact-IIle
lact-1Ilc — sk wk %

lact-IIle

YcnoBHbie o603HaueHus: * p < 0,05; ** p < 0,01; **p < 0,001

MOTYT OBITh MCHONL30BaHbBI IIpu AMarHocTuke. JloctoBepHoe paznumune mexny O. lac-
teum-B n O. lacteum-C HabmonaeTcsl Takxke B KOJUUYECTBe cerMeHTOB. bosiee nHbop-
MaTHBHOM oOKa3ajach WM3MEHUYMBOCTH IIPOTOPIMN Tena. Paszmmumst oOHapyKeHBI 10
YeTBIpEM W3 TISTH PACCUMTAHHBIX WHAEKCOB IJIsT TIepBOM Taphl (opM M TIO IBYM
WHAEKcaM — ISl BTOpoil mapbl (Tada. 1). Takum oOpa3om, XOTS ypOBEHb pazivuuuii
MEXIy CYOTPUTIIOMIHBIMU TeHeTndecKuMu dopmamur O. lacteum W HEeZOCTATOUEH IS
WX TUaTHOCTUKH, OHU BCe 3Ke 001aMatoT ONpeneIeHHBIMI MOP(hOIOTHIECKIMI OCOOEH-
HOCTSIMM.

lopasmo ©Oojee cylIeCTBEHHBIE pPa3IMYUs BBISIBICHBI MEXIY KIOHOBBIMU,
BEPOSITHEE BCEro, TPUILJIOMIHBIMU OMOTUIIAMU C tora YKpauHbl (Tabdh. 2). Tak, O. lac-
teum-IIla (c. MoctoBoe, AP KpbiM), KOTOpBIii XapakKTepu3yeTcsi OOJbIIUMU
3HAYEHUSIMU pa3MEPHBIX XapaKTEPUCTUK, ITOCTOBEPHO OTIMYAETCS IO OOJIBITMHCTBY
nccienoBanbix npusHakoB ot O. lacteum-1llc (c. Mamas Jonuna, Ongecckast o0JI.) u
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Taoauua 3. Hagexuocts onpeneienusi opm O. lacteurn no mopdojornyeckum napameTpam
Table 3. The reliability of identification of forms O. lacteurn based on morphological parameters

Popma | Ne | % | 1 | 2 | 3 | 4 | 5 | 6 | 7
0. lacteum-A 1 99,15 467 1 0 1 1 0 1
0. lacteum-B 2 0,00 94 0 0 0 0 0 0
0. lacteum-C 3 0,00 11 0 0 0 0 0 0
0. lacteum-Da 4 16,67 5 0 0 1 0 0 0
0. lacteum-11la 5 83,33 2 0 0 0 10 0 0
0. lacteum-111c 6 0,00 5 0 0 0 0 0 0
0. lacteum-11le 7 0,00 10 0 0 0 0 0 0
B menowm 78,49 594 1 0 2 11 0 1

0. lacteum-Ille (c. I[Tpumopckoe, XepcoHcKasi 00.). B Toxke BpeMst aBa IMOCAEIHUX
00HApYXMBAIOT 3HAUYUTEJBHOE CXOACTBO M OTJIMYAIOTCS TOJBKO IO TpeM MapamMeTpam.

AHaIU3 COBOKYIMHOI BBIOOPKM CYOTPUTUIOMAHBIX W TPUILIOMIHBIX (OPM
CBUIIETEILCTBYET O CYLIECTBEHHON MOP(OJIOrMuecKoit 000co0JeHHOCTU YepBeil ¢ Tep-
putopuu Kpeima (O. lacteum-I1la) oT Bcex oOCTaJbHBIX (IMCKPUMUHUPYIOTCS Ha
ypoBHe 83%) (Tabn. 3). YpoBeHb TUCKPUMMHALIUM JIPYTMX TeHETUUEeCKUX (opM, Kak
CYOTPUIIIOUAHBIX, TAK U TPUILTOMAHBIX, OKA3aJICs OYeHb HU3KMM U OOJIBIIMHCTBO MX
BK3eMIUISIPOB OTHECEHBI B pe3yiabTaTe aHanus3a K O. lacteum-A. CienyeT OTMETUTD, YTO
O. lacteum-111a nMeeT Tak>ke HEKOTOPbIE OTJIUUMS 110 KaUECTBEHHBIM Mpu3HaKaM. Tak
Yy HEro OTCYTCTBYIOT 3KEJE3UCTble I10Js1 BOKPYI MYXKCKHUX ITOJOBBIX OTBEPCTUi, a
CIIMHHBIE TIOPHl HAUMHAIOTCS C MEXCEerMEHTHOM Ooposnku 12/13, Torma Kak y Bcex
OCTAJTBHBIX (POPM 3KeJIe3UCTHIE TTIOJISI YeTKO BBIPaKEeHBI, a CITMHHBIC TTOPHI HAYMHAIOTCS
¢ MexcermMeHTHoil 6oposaku 9/10, 10/11um 11/12.

OocyxneHne

O CTpYKTYpUPOBAaHHOCTHU BHIA

[TpoBeneHHOE TeHETUYECKOEe MAapKUpOBaHUE TMOMYJSLUMI C TepPUTOPUU YKpPauHbI
nokasano, uro O. lacteum (= tyrteum), Kax B CeBepHOIl AMepuKe, Tak U B EBpornie, xoTs
¥ TIPEICTABJICH PSIIOM TeHETUYECKUX TUTIOB, TT0 CPAaBHEHUIO C IPYTMMM TTapTeHOTCHETH -
YECKMMU BUAAMU MMEET HeBBICOKUI YPOBEHb OMOTUIMYECKOro pa3HooOpa3us. [Tpuuem
MOJYYECHHBI B JAHHOM HCCIICAOBAHUM YPOBEHb, 0A3UPYIOLIMICSI Ha CpeaHEeM KOJIU-
yecTBe 0oco0Oeii Ha oguH Omotumn (31,9), sgBisieTcs TMPOMEXYTOUHBIM IT0 CPAaBHEHUIO C
OLIEHKaMU, TIPUBOAMMBIMU IPYTUMU aBTOpaMu. Tak, ucciaeloBaHUE CTPYKTYPhI TOIYJIs-
uuii O. lacteum, nHTpoayuupoBaHHoro M3 EBpomnbl B BocTtouHble 1Tathl CIITA, noka-
3ay0, yto Ha 2000 oc. 3mech BCTpevyaeTcsl TONbKO 8 3JeKTpO(OPETUUECKUX TUIIOB, TO
€CTh Ha OIWH mpeamnoaraeMbrit KJIoH — 250 oc. IMpuueM 90% Bcex ocobeit MPUXOANTCS
Ha JIBa caMbIX MaccoBBIX. B deHocKaHIMM pa3HooOpa3re KIOHOB ropaszo BhIle: Ha 238
M3Yy4eHHBIX ocoleil oOHapyxkeHo 24 xiioHa (9,9 oc. Ha «KJIOH»), NpPUYEM PE3KO
JOMUHUPYIOIIYE 10 YUCJICHHOCTU IeHeTUUECKHEe TUIIbl He OOHapy:KeHbl BooOIe. Takast
BBIPAaBHEHHOCTh OTIMYaeT nomysaiun CeBepHoii EBpombl He TONBKO OT IO/
VYkpaunsl, HO u CIIA (Jaenike et al., 1980), I'epmanuu, KaHazabl, Tae Takke UMEHOTCS
IBe siBHO ngomuHupytoiue ¢gopmel (Heethoff et al., 2003).

PasnonnounHoctbh O. lacteum MU 0OCOOEHHOCTU TaMeTOTeHe3a

Cuwuraercst, uro O. lacteum (= tyrfaeum) — 3TO OOJUTATHBIN TApPTEHOTCHET.

[puyem 5Ta TOuKa 3peHUsT TPOYHO C(HOPMHUPOBAIOCH €llle Ha 3ape KapUOJOTMYeCKUX
WMCCIENOBaHUI TOXAEBLIX uyepBeli — B cepeauHe mpouuioro cronerust (Muldal, 1952;
Omodeo, 1955). B npuHuune 3ToT (hakT MOATBEPXKIAACT U CTPYKTypa MOCEJIEHUI 3TOro
JIOXIEBOTO YepBs Ha [ore YKpauHbl, KOTOPbIN 3eCh MPEACTABICH PSIIOM TPUILTIOUAHBIX
JIVCKPETHBIX TEHETMUECKUX TUTIOB. XOTS CJIEAyeT y9eCTh, YTO HaJIW4Yhe TeHETHIeCKOTO
nojuMopdusmMa B npeaesax CeBEPHbIX CaMbIX MACCOBBIX CYOTPUILJIOUIHBIX TUIIOB, MYCTh
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JaXke W COTPOBOXIAIOIIeeCs OTKIOHEHWSIMU B paclpefe/icHUSIX OT MOAETU CIyJaifHBIX
CKpelLIMBaHUi, He JaeT OCHOBAaHWE CUYWTaTh, YTO OTOT BMI B IIEJIOM SIBISIETCS
OOJTMTAaTHBIM TTAPTEHOTEHETOM, TTOCKOJIBKY yV CYOTPUILUTOMIHBIX CeBEPHBIX (DOPM HET HU
CTPOroro armoMMKCHCca, HU TUITMYHOTO aM(pUMUKCHCA.

HeiictButenbHo y ocobeir Gopm O. lacteum-A w O. lacteum-B umeeT mecTo
M3MEHYMBOCTb CIIEKTPOB 3CTepa3, B YACTHOCTH JioKyca FEs-4, KOTopas He MOXET ObITb
MIPOMHTEPIIPETUPOBaHA HA KaK KJIOHOBas M3MEHYMBOCTb, HM KaK TUITMYHBIN Cydait
aMbumukcruca. C OmHON CTOPOHBI, OCHOBAaHWEM IS TaKOro, Ha TEPBbIA B3I,
MMPOTUBOPEYMBOTO 3aKITIOUCHUS, SIBJISIETCS HaJW4Yle COOTBETCTBYIOIIMX TOMO- U
TeTePO3UTOTHBIX T€HOTHUIIOB, KOTOpPbIE pPaCIHpeAesIloTCs B YacTH MCCIeIOBaHHbBIX
BbIOOPOK B COOTBETCTBUM C 3aKOHOM Xapau-BaliHOepra, Kak 3TO MMEET MECTO Yy
aM(UMUKTUYECKUX AUTIOUIHBIX BUIOB H0XAeBbix yepBeil (Janieke, Selander, 1985;
MexokepuH u ap., 2008), Torma Kak nMpy KJIOHOBOW CTPYKTYype MOCENEeHUM MTOJKHbI
HaboaaThCsl (UKcalMy CIEeKTPOB, OTBEYAIOUIME OMpPeIeTHHBIM FOMO3UTOTHBIM WU
K€ TeTepOo3UroTHBIM coueTaHustm ajeneil (Terhivio, Saura, 1993; Bnacenko u ap.,
2007; Mexckepud u ap., 2008). C mpyroit — B psine HOMYJSILUIA SMIIMPUYECKUE
pacripefieieHusi TeHOTUIIOB HepaBHOBECHBI. Tak, IO BCeil COBOKYITHOCTM BBIOOPOK
O. lacteum-A HabaOmaeTCsd W30BITOK TOMO3WUIOT, TPUYEM C TeHACHLUEeH ero
HauOOJbIIEro TMPOSBIACHUSI B BOCTOYHBIX Momnyiasauusx, a mo O. lacteum-B,
Hao0opoT, — WX AeULNT ¢ HAaMOOJIBIIIE BHIPAKEHHOCTHIO B 3aITaTHBIX TTOMYIISIIMIX.

CrnenyeT oOpaTUTh TakKe BHMMaHME M Ha TO OOCTOSITEILCTBO, YTO KaK CaMble
MAacCoBbIe, TaK W CITOPaIMYHO BCTpedarolmecss (popMbl 3TOTO BHIA OOMTAIOT BMECTE,
a 3HAUYMUT, UMEIOT HAACXKHYIO PENPOAYKTUBHYIO M3OJISLIMIO, TTOCKOJBbKY B TPOTMBHOM
cayJae TIpeBpaTWIMCh OBl B OOHY JOCTAaTOYHO IMOJUMOpdHYy0 rpymmy. CambiM
BEPOSITHBIM ~ MEXaHM3MOM  3TOM  PENPOAYKTUBHON  M3OSJILIMM  SBASETCS
arToMUKTHIecKast (popma pa3sMHOXKEHUS.

Takum o0pa3oM, y cyOTpUILIOuaHbIX yepBeil O. lacteum, oOUTAIOIIUX B CEBEPHBIX
pernoHax YKpauHBI, KaK OBl coueTaeTcst aM(py- 1 alTOMAKTAYIECKOe pa3MHOXEHNE W MX
npaBWIbHEee Ha3biBaTh (aKyJIbTaTUBHBIMM MapTeHoreHeTamu. YTo Kacaercs
cnopaanyHo BcTpevaromuxcsa ¢opm, Hanpumep O. lacteum-C n O. lacteum-D, 10O y
HUX, HECMOTpPSl Ha UX CYOTPUILIOMAHYIO MPUPOIY, MapTeHOIreHe3, OYEBMIHO, HMMEET
00JIMTaTHBIN XapakTep.

TunuyHbll MapTeHOreHe3 y 4yepBell xapakTepeH s TPpU- WM TETPAIIOUIOB C
HEpPaBHBIMU COOTHOLIEHUSIMU T€HOMOB POAUTENLCKUX BUAOB ( BukTopos, 1993), Torna
Kak y IMIUIOWAHOrO BUJA O3TO SBJEHUE, MO OMNpPEAeJeHUI0, IOJKHO ObITh
HEBO3MOXHBIM. B mpuHIIMIIE, B KaKO# TO CTETNIEHM 3TO MOATBEPKIaeT M MPOBEICHHOE
HCCIIeOBaHNE, TTOCKOJBKY B IOKHBIX TIOTTYJISIIIUASIX, B KOTOPHIX BBISIBJICHA TPUTUIOUINS,
COOJIIOAeTCSI KJIOHOBOCTH CTPYKTYphl. Torma Kak Ha ceBepe CHUTyallds Topasao
cioxHee. ¥ cambix MaccoBbiX popMm O. lacteum-A O. lacteum-B, KoTopble SIBISIIOTCS
cyorpuriongamMu  (2n + X), KapTMHA CIIEPMATOTOHMAJILHOTO Meio3a B 00IIeM
HaIlOMMHaeT TaKOBOM TPUILIOUIHOIO allOMUKTUUYECKOTO A. trapezoides (MexckepuH U
ap., 2008). Takum o0pa3oMm, aHOMAaJIbHBI MeEWO3 SIBISETCS OJHUM U3 TIyTeil
orpaHMYeHUS aM(PUMUKCUM Yy B5TOTO Buaa. XOTS, CyAsd 10 HaJUIUI0 TOMO- U
TeTepO3UToT, B psifie CIydyaeB BCE XK€ 00pa3yroTcsl KU3HECIOCOOHbIE MYKCKUE TaMeThI,
KOTOpBIE 00eCTIeUrBaIOT OIJIOMNOTBOPEHNE W YaCTUYHBIN aM(pPUMUKCUC.

Paznuuus B pazmepax u opMe Tpex Hanbosiee KPyMHbIX XpOMOCOM B CYOTPUILIO-
WOIHOM Habope MOXET CBHIETETbCTBOBATH O HETOMOJIOTMIHOCTH XPOMOCOMHBIX
HabOpOB MPEIKOBLIX BMIOB. B 3TOM ciyyae BO3HMKAeT 3aKOHOMEPHBI BOIPOC O
MeXaHM3Me peayKLuM umciia XxpoMocoM ¢ 3n = 54 mo 38. CyluecTBylolue TaHHbIE HE
MO3BOJISIIOT OJHO3HAYHO HA HEro OTBETUThb. B CBSI3M C 5TUM 3HAYUTENbHBIA MHTEpEC
MnpencTaBisieT Kapuojoruueckass cTpykrypa oauskoro Kk O. lacteum Buna O. cyaneum.
bazoBoe yuciao XxpoMOCOM MOJUIIOUAHBIX (DOPM, OOHAPYKEHHBIX Yy 9TOro Buaa (7n u
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9n), — n = 18 (Vedovini, 1973). ¥V Hero ke obOHapy:XeHa U cyOTpuIuiongHas ¢opma
(2n +x = 40) (Vedovini, 1973). Murotuueckuii HabOp XpOMOCOM elle OIHON
noJuriouaHoit pacel 0. cyaneum, obHapyxkeHHoi C. Miwonbaanem (Muldal, 1952),
coctostimt 13 190 xpomocoMm. ABTOpP IIPEANOJIOXWI, YTO 3TO AEKAIUIOMJ C 0a30BbIM
yuciaoMm xpoMocoMm n = 19. OgHako, eciu 6a30BbIM MPUHSTH YUCIO N = 18, TO U 3Ty
pacy clieayeT paccMaTpuBaTh Kak aHeyruionnHyo (10n + x). YuurbiBasg 3HaUUTEIbHOE
Mopdoaornyeckoe cXoacTBo odcyxkaaembix BUIoB (y O. lacteum mosicOK CIBUHYT Ha |
CEeTrMEHT JaJyibllie TI0 cpaBHeHUIO ¢ . cyaneum) W HaTW4YNE TIPOMEXYTOYHBIX (GOpM
MEXIy HUMH TI0 3TOMY MapaMeTpy JIOTUYHBIM SIBIISICTCS TIPEOITOJIOXEeHWEe, YTO OHU
SIBJISIIOTCSl YJI€HAMM eAMHOro mojuTunuuyHoro Buaa (Omodeo, 1955), mpencrtaBieH-
HOTO cepHell BUKApHBIX TOJHUIUIOMIHBIX W aHeyIUIOUTHBIX GopM. ITockomabKy oOHa-
PYKEHBI IMPAKTUYECKN TOJTBKO HEYETHOIUIOMIHBIC pachl 3TUX BUIOB, UX MOJUTUIOUINS,
BEpOSATHO, MMeeT THOpUIHYIO mpupony. [Ipr 3ToM aHEeYIIOMIHBIE pachl TAKKE MOTJIN
oOpa3oBaTbCsl B pe3yjbTare TMOpUAM3ALMU OJU3KUX (POPM, COMPOBOXKIABILIEHCS
SJIMMUHAIIEH OOJBIIEH YaCcTH XPOMOCOM OJHOTO M3 TaITOMAHEBIX Ha0opoB. I1ocKoIb-
Ky IBa OOHApY:XEHHBIX CYOTPUILTIOMIHBIX «BHUIa» OTIMYAIOTCS IO YUCIY XPOMOCOM,
MOKHO TIPEIITOJIOXNTh, YTO B MX 00pa30BaHUN MIPUHUMAJIN YUaCTHE Pa3TUIHEIC TIPe-
KOBBIe (hOopMEI. B m060M ciydae TMOpMOM3alMsl M CBSI3aHHAs C HEH HEYETHOILIO-
WIHOCTh JOJDKHBI MPUBOANTHL K CYIIECTBEHHBIM HapylIeHWsSIM Meiio3a, a pa3 Tak, TO
peleHre TIPoOJIEeMBI MOXET OCYIIECTBISIThCS TOJBKO 3a CYET aroOMUKCHCA, 4YTO
OYEBUJIHO U MMEET MECTO B IOXHBIX nomyasitusx O. lacteum. Y ceBepHBIX e (hopm,
XpPOMOCOMHBII HAaOOp KOTOPBIX XOTS M CYOTPUILTIOMACH, HO BCe Xe ONKe K JTUTIIO-
naHoMy. [TosToMy HabmomaeTcs (paKyIbTaTMBHBIM MapTeHOTEeHe3, KOTOPBIA, ¢ OXHOM
CTOPOHBI, TIPUBOAUT K (DOPMHUPOBAHUIO psiia TEHETHMUECKUX (OopM, a ¢ ApPyrod — K
noauMoppu3My B TIpeneiax 3TUX (GopM.

PaGora BbeimonHeHa mpu (uHaAHCOBOI momuepxkke [ocymapcTBeHHOro ¢doHaa @yHaIaMeHTalIbHbIX
uccaenoBanuii Ykpanubl (mpoekt @25.5/054).
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