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K BOIIPOCY O HAEHTHYHOCTH BHIOB PROROCENTRUM
MINIMUM (PAVILL.) SCHILLER H P. CORDATUM (OSTF.)

DODGE (DINOPHYTA)
Hayuena mopdonorua Teku Prorocentrum cordatum (Ostf) Dodge — namGonee maccoporo B
A30BCKOM MOpE BHIA i bIX p Ocoboe y ofmell Gopme ero KieTOK,
P pH. J MHKPOCTPYKTYPE CTBOPOK, P c HA HIX T] APHBIX
nop H p Onp ' wocts Buaa. [p c

Gmaskumi BuaaMK (P. ponticus Krachmalny et Terenko, P. balticum (Lachm.) Loeblich II), paccmotpen
BONPOC 00 HACHTHYHOCTH BHAOB P. cordatum w P. minimum (Pavill.) Schiller w noanepkano Muehmue B

Benukosoit n XK. Jlapcena (Velikova, Larsen, 1999) o p P B
Bina P. datum. TTp 1 OpHI ie ceeTosbie 1 COM doTorpadun.
Knwuesvie cnosa: Prorocentrum cordatum, P. mini Dinophy pd HA TEKH, IUIAHKTOH,
A30BCKOE MOpE.
Beenenne

K nacrosmemy BpemeHH B TAKCOHOMHH pona Prorocentrum Ehr. (Dinophyta)
CNOXHNACh CTPaHHAA CHTyallHd, KOrda ONWH H3 Haubonee pacnpoCTpaHEHHBIX
MaccoBbIX BHIOB MOPCKHX OHHO(QIAre/UIAT 3amaiHOEeBpONeiCcKHe  AILIoNor:
nneHTHHUMPYIOT Kak Prorocentrum minimum (Pavill.) Schiller (puc. 1, J, 2), Torna kax
WCCNIENOBaTeNH W3 CTpaH BocToYHOH EBponmsl cuutaloT Bo3GyanTeneM “KpacHBIX
npwmsos” B Yeprom, Asosckom u Kacrnimiickom Mopsx P. cordatum (Ostf.) Dodge (cm
puc. 1, 3). Tonbko B mocneAHHe roabl P. minimum GbUl 3MH30AHYECKH YOMAHYT [Ais
Yeproro 1 AsoBckoro Mopeii (Marasovic et al., 1990; Velikova, Larsen, 1999; ®yurreii,
Mareuxas, 2002; Pabymxo, 2003). B yem npHiHHa TaKOT0 HECOOTBETCTBHA 7

K ucropuu Bonpoca. Exuviaella cordatum Ostf. (BNocneACTBHH NepeBeNeHHas
B poa Prorocentrum Ehr., cp. Dodge, 1975) Gbina onucana K. Ocrendensaom B 1901 r.
no obpajuam n3 Kacnuiickoro mopa (Ostenfeld, 1901-1902). Exuviaella minimum
Pavill. (taxxke nepeHeceHHas B pon Prorocentrum, cp. Schiller, 1933) onncana na 15
ner mo3ke (Pavillard, 1916) w3 ¢uronnankrona Cpenmsemnoro mops. Cormacso
NepBOOTHCAHHAM, 3TH IBA BHAA PA3IHYAIOTCA JHIIb MPHCYTCTBHEM AMHMKANLHOIO LIMMA
y E. minimum, 0IHAKO 3TOT LIHN HE BCEr/Ia BHACH B CBETOBOM MHKPOCKOTIE.

Benukosa B. u Jlapcen XK. (Velikova, Larsen, 1999) Ha ocHOBe MpoBeIeHHBIX
WcCeIoBAHHH YEePHOMOPCKHX TNpPOPOLEHTPYMOB YOEAMTENbHO MNMOKA3AIM HANHYHE
anMKaJbHOTO MHMKpoOWwHNa Y Prorocentrum cordatum W IOKa3anlH HIEHTHYHOCTE

© A.@. Kpaxmansusiii, M.B. Tuwaesa, 3.A. Mawuna, M.A. Kpaxvuasewsiii, 2004
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yepromopckoro P. cordatum ¢ P. minimum. Ho ecTh M anMKanbHBUA WMn M y
wosckoro P. cordatum 7 Asnsiotcs au P. cordatum w P. minimum, pa3BHBalOIMECs B
IVIAHKTOHe A30BCKOI0 MOPA, HIEHTHYHbIMH 06pa3uamu ? [lna peleHHa 3Toro Bompoca

Mbl B3yawd P. cordatum w3 A30BcKOro Mops ¢ nomolnsio COM.
z 3

Puc. 1. I, 2 — Prorocentrum minimum (Pavill.) Schiller (/ — no Dodge, 1975, 2 — no Steidinger, Tangen ,
1995); 3 — P. cordatum (Ostf.) Dodge, no Ostenfeld, 1901-1902.

B Asomckom Mope P. cordatum — omuH M3 HauGoliee PacnpoCTPaHEHHBIX H
MHOTOMMC/IEHHBIX BHAOB AHHO(HTOBBIX Bonopocnelt (Kpaxmanbusiii, 1994, 1995, 2000,
2002). HsBecTeH 3TOT BHA H CBoelf cMOCOGHOCTHIO BBI3LIBATH "KpPACHBIE MPHIMBL" B
Jkonorudeckn HeOnaronomyunsix padiomax Asosckoro (Hecreposa, 1979), Yepnoro
(Hecreposa, 2001) u Kacnuiickoro (Kucenes, 1950) mopeil. Prorocentrum cordatum,
GyIyuH THNHYHBIM OOMTATENEM IUIAHKTOHA, MPEANOMUTAET JIETHE-OCCHHHE TMEPHONBI H
CONOHOBaTHIE 3BTPOHpOBaHHEIE BoMbI. [To HalleMy MHEHHIO, MACCOBOE Pa3BHTHE ITOTO
OpraHH3Ma NPOHCXOAWT B OCHOBHOM B paiioHax Mopei, MCNBITHIBAIOWINX BIHAHHE
BANAIOMIAX B HHX peK, GoraTsix GHOreHHBIMH BEIECTBAMH.

MaTtepuanst H METOABI
Mpobbi  HTOMNAHTOHA, MOCHYXKHBIIHE OC A Ham JIAHHOM
cratei, GbuTH coOpaHBl B 3amafHolf yacTH A3oBckoro mops B aBrycte 2001 r. Beero
orofpano u M3ydeHo 56 ameronormyeckux npod. Jina ux cbopa HCTOAL3IOBATH
IIAHKTOHHYIO CeTh M3 MeNbHHYHOTrO raza Ne 76 c¢ pasmepoM sueek okono 10 mxm.
Mecta orGopa nmpo0: npubpexubie paiionsl A30BCKOro Mopst BoJb "®eaoToBol kock!”
H B paitone nmoc. Kupwinoeka (Ykpauna, 3anopoxckas o6n., Menutononbckuit p-H).
Yacte ofpasuos 3adpukcuposaHa pacteopom Jliorons, apyras — 2 %-HeIM pacTBOPOM
(opmansaernaa. Hexotopeie 3x3eMmnapsl P. cordatum u3yvani B XHBOM COCTOAHHH.
HccnenoBanua MpoOBOJMIK € MOMOIIBIO CBETOBONO MHKPOCKOMNA, OCHAILEHHOrO
(otorpajuueckoit kamepoii, a TakKe CKaHHPYIOUIEro JNEKTPOHHOIO MHKpOCKONA
(JSM-35 C) ¢ ucnonb3oBaHMEM METOAHK 00€3BOKMBAHMA W CyWKH o0pa3loB NpH
"KpHTHYeCKOM TOUKe", a TaKKe HanbUleHHs Ha O0GbeKThl 3010Ta, YCKOpAIOLlee
manpkenre 1000 B, cuna Toka 8 mA, ppems Hanbuienna 8 mul (Kpaxmanshsiit, 2001).

PesyabTaThl # o6cyxaenue

B pesynerate npoBENEHHBIX HAMH MCCNEA0OBaHMI OBLIO YCTAHOBJEHO, HTO
obpasust P. cordatum w3 A30BCKOrO MOpPS MMEIOT CEpAUCBHAHYIO (OpMY, CXaTsl B
npodHib, 3anHAA 4acTb Y HHX OKpYITIeHHadA, MEpeNHAA — YceueHHadA, co caabo
BHPOXEHHBIM YrmyGNneHHeM, anMkanbHeili WHN [BOMHON, He Bcerna BHAMMEIR B
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CBETOBOM MHMKpockone (cM. puc. 1; ¢oto 1). lNpaBas u neBas CTBOPKH BBIMYKJIBIE.
Tlpasas cTBOpKa HeceT IIacTHHKH (uarennspuoii nopsl. IMepudnarennspuas obnacts
rnankas, TpeyronsHol dopmel (puc. 2, doto 2, /-4), OKpYKEHHAA MENKHMH LIHNAMH,
HMeeT JBoiHOH BOPOTHHYOK, 06pasylommit Hal aykCHIApHOl ¥ ¢marenapHoli nopamn
anMKaNbHbIe MHKPOLIHIIBL.

@oro 1. 1, 2 — Prorocentrum cordatum (Ostf.) Dodge 13 A 0 MopA (¢ Hbie (oTorpadun);
3-5 — P. minimum (Pavill.) Schiller (www. marbot.gu.se/sss/dinoflagellates/Prorocentrum_
minimum.htm). CM.

Drare/UIApHAA W AYKCWIADHAA NOPBI pa3iMualorcs pasMmepom H (opMoi,
ayKCHIApHAA — MeHbIlle, HEMHOrO C)KaTa B MPOJONBHOM HANpABJIECHHH, YTO He BCETAa
Xopowo BHOHO. (narennApHas TOpa OKpYrhas, TOXe HMeeT BOPOTHHYOK, MeHee
3aMeTHbIH, 4eM Yy ayKCHIAPHOH Mopsl, HO TaloKe 4YacTo pa3iBOeHHbIH. Pamom c
(uraresunaproif nopo#f Haxo#ATCA [Be CPaBHHTENBHO KPYNHEIE TPHXOLUMCTAPHBIE MOPSI.
OcTanbHbie TPHXOLMCTAPHBIE NMOPbI PACTION0KEHB! B OCHOBHOM 10 Nepud)epH CTBOPOK.
TMoBepxHOCTH CTBOPOK MOKPbITA MHKPOLIHMAMH, pa3Mep H $opMa KOTOPBIX OJHHAKOBBI
Ha NieBOil M NpaBoM MONOBHHKAX KIETOK. CarMTTANBHBIA OB Y MOJIOABIX IKIEMIUIAPOB
€[Ba 3aMeTHbIi, C BO3PacTOM €ro WHPHHA YyBenW4YHBaeTci. Pasmepsl KiaeTok P.
cordatum W3 TWIAHKTOHAa A30BCKOTO MOpA BapeHPYIOT 0T 9 A0 19 MkM an1. (B cpeaHem
11,92 Mxm) 1 7-16 Mkm (10,70 Mxm ) mup. (Tabn. 1).

IMpoBenennoe Hamu Moposorudeckoe usyuenue P. cordafum w3 A30BCKOro
MOps [OKa3ano MOJHYI HMACHTHYHOCTb 3TOr0 BHAA ¢ P. minimum, ONMHCAHHBIM M3
CpenuzeMHOro MopA.

Prorocentrum cordatum (=P. minimum) 6nu3ok K BuaaM P. balticum (Lohman)
Loeblich Il u P. ponticus Krachmalny et Terenko (tabn. 2; cM. goto 2, 5, 6), HO
oTaMYaeTCs OT HUX obtwel dpopmoit knetok (y P. balticum u P. ponticus oHa oxpyrnas,
cnerka cxaras cGoky y P. balticum wnu Gonee ckara — y P. ponticus), a Takke
MHKPOCTPYKTYpOH CTBOPOK H mepudnarennsproii obnactn. Prorocentrum cordatum,
Kak W P. balticum, wmeer Kkpouleunble anHKalbHble WHNHKA (cM. doto 2, 1, 6), P.
ponticus UX He HMeeT, a ero ¢narennapHas o6NacTs OKpyXKeHa CBOe0GPa3HBIM BATHKOM
(cM. doTo 2, 5).

Creopku y P. cordatum, xax w y P. balticum, NoXpeITH MHKpolHnamu. Y
P. ponticus OHM ycesHs! MENKHMU M YacTeiMH Gyropkamu (cM. ¢oro 2), cpeau KoTopsix
PacmoNnoXeHsl paccesiHHbIE 10 BCei NOBEPXHOCTH TPHXOLMCTAPHBIE MOPBI, UIOTHOCTh
KOTOPBIX MAKCHMaJlbHa 1O NepH(EpPHH KIETOK, B LEHTPANBHOMN e 4acTH CTBOPOK OHH
OTCYTCTBYIOT (y P. ponticus TPHXOWHCTBI PANoJIOkeHbl TOALKO N0 NepudepHn CTBOPOK).
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Tabauya I. Pasmepnsie xapakrepuctuku Prorocentrum cordatum (Ostf.) Dodge n3 Asosckoro mops (opur. aannusie), P. minimum (Pavill.) Schiller (Dodge, 1985a, b;

Konosanosa, 1998); P. balticum (Lachm.) Loeblich. (Kucs 1950) u P. ponticus Kr y et Terenko (Kpaxmansusil, Tepennio, 2002)
P. cordatum P. minimum P. balticum P. ponticus
At |45 Cp. Maxe, | C | craun | Kon- | YPO* | Muw | cp. | Maxc | M| Cp. | Maxe. | Mim. | cp Maxe,
P OTKIL omub 20 Hb
HAJIOK.
pm e B
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
A 909 | 1192 188 | 213 038 2 1 omn o] 11s 2 942 15 104 | 127 15.1
KAETKH
Inphua 6.82 10.70 16.02 1.69 0.25 46 0.50 9 125 16 9 12 15 2.6 10.5 11.5
KICTKH
Tommuuna
KIETKH 2.50 4.54 8.59 1.65 0.34 24 0.70 - - - - - . & - L
Beicota
I 0.79 140 | 025 0.04 2| 0m | - 4 4 4 . 4 3 v s
Hna
Jlnam.
AYKCHIIAD- 0.20 0.53 0.68 0.12 0.03 13 0,07 - - - - - - - - =
HOM Mops!
Tuam.
dnarensp- | 040 0.74 120 [ oa8 0.04 19 | o009 | - - - -] - - - - -
HOM MopsI

muwdonnnumapn go Asoduos )
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Tabauya 2.Mopd

cordatum (Ostenf.) Dodge, P. minimum (Pavill.) Schiller, P. balticum. (Lachm.) Loeblich. u

P. ponticus Krachmalny et Terenko
Mpi3nax P. cordatum P. minimum P. balticum P. ponticus
Knetxku yame AHOH Cey Tpeyronsheie | Kierku okpyrnennsie, Gonee wi OKpyribie HIH WHPOKOTHIICOMIHEIE,
Dopma knerxu dopmi, cnabo cxatuie B WM MHOT/A OBATLHBIE, CXATHE | MeHee ckatsic ¢ Gokos CNIErka HIH CHITBHO CKATHIE
npodune, 3a1HAA 4acTh ¢ Goxos. Iepemsn 4acTs Tena
ey L . s
yceuennas, co cnabo
BBIPDXCHHBIM AMHKANBHBM
yraybneHHeM
Hannune anukansHex He siansl B caeTOBOM B CM suaen kopoTkHit HmeeT ABa KOPOTKHX Mepud. pHan obnacTs
UIHTOB Mukpockone (CM) ANHKATLHLIA WHI ImHNa, Xopoino 3aMeTHbX B COM 6p
8CM 5¢3 aNHKANBHBIX WIHMNOB
TMokphrTet P TIOKPBITHI Tlokpsrre! MukpowmHnamu, Xopomo | TTosepXHOCTSs cTBOPOK C
I HOCTE g
o gy XOpoiLo 3aMeTHbIMH 8 COM MHKPOUIHNAMH, XOPOLIO 3ameTHbIMK B COM MHKPOOYTOPKaMH, BHAHMBIMH TONBKO
3aMeTHBIMH B COM B COM
Menkue Tp apHsic nopsl, | Tp PHBIE MOPB TPHXOLHCTAPHBIE NOPBI TpHXoLHCTApHEIE NOPBI
Pactioncenne PAcnoNoKeHbl B OCHOBHOM 10 pasbpocans no seei pasbp no BeeH p P B no
LR nop PUPCPHH CTBOPOK, KPYNHHIE - | MOBEPXHOCTH, HO Hame CTBOPOK nepH{epHH CTBOPOK
= il oKono B p pacn GmKe K Kpasm
obnactx CTBOPOK, OKOJIO
nepHnareApHol obnacTu
KpynHbie
XnoporumacTsl Bremo-kenTrie, NIacTHHuATHE, | JIBa 30N0THCTO-KEATEIX, OfMH WITH HECKONIBKO, 30710THCTO- | XNIOPOILTAcTOB ABa
OHH HITH ABa TUIACTHHYATRIX XJI0pOTUiacTa KCITOr0 uBeTa
ToKCHYHOCTE I H T (r T ( ) | Hey
okanaukosas kuciiora, DSP)

nusornnunagn 9o Hoduos K
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2, 4 — P. minimum (Pavill.) Schiller; 5 — P. ponticus

Prorocentrum cordatum (Ostf.) Dodge;
Krachmalny et Terenko, 6 — P. balticum (Lachm.) Loeblich III; /, 3,

pororpadun, COM JSM-35C.

dor02. 1,3

5 — OpHrHHATEHEE
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Puc. 2. Prorocentrum cordatum (Ostf) Dodge. Ycnosuse oGodnadennd: R — npasas creopka,
Ms — mukpomwnu, Ss - carwtraneneit mos, Tp — Tpuxoumucrapumie mnopw, Fr -
nepudnarenapHas obnacts, a — p nopa, f— ¢r nopa, As — pa3fIBOCHHLIH
anukanbHbli mHn. MacurraG 1 mxu.

Crpykrypa nepudnare/nsproli nosepxHoct P. cordatum Taxke OTHHYAETCA
ot P. balticum w P. ponticus (y P. ponticus ona He uMeet wunos). Knetkn P. cordatum
HHOTJa MMeEIOT peGPHCTHIN CAarHTTANbHBIA IIOB, KOTOpBI Yy HEKOTOpOH 4acTH
IKIEMIUIAPOB PACCMATPMBAEMOr0 BHJA TaKkKe YCEsH MHKPOIIMNAMH, 9T0 cOmmxaer
P. cordatum ¢ P. balticum. Prorocentrum cordatum w3 A30BCKOTO MOpA NpOABNSET
3HAYHTENBHYI0 MOPQONOrHYecKyld H3MEHYHBOCTh, KOTOpas, M0 MHEHHIO AaBTOPOB,
00bACHAETCH pasIMYHOH CTENeHbIO CONIEHOCTH pasHeIX pafioHOB 3TOr0 MoOpsA; B
ofmactax ¢ OGonbimedl coneHOCTHIO pa3Mephl KneTok P. cordatum, BepoATHO,
YBEHUMBAIOTCA 10 16-24 MKM.

3aknwyeHne

TepBoe 3IEKTPOHHO-MHKPOCKONHYECKoe H3yueHue Prorocentrum cordatum
(Ostf.) Dodge u3 A30BCKOrO MOPA BBIABHIO MOTHYI0 MOP(ONOTHYECKYIO HIEHTHYHOCTE
atoro Buga ¢ P. minimum (Pavill.) Schiller ¥ moareepauno aHanorwuHelii BeIBON B.
Benukoso## u K. Jlapcema (Velikova, Larsen, 1999), cumenanmsiii B pesynbtare
KpHTHYecKoro u3yueHus obpasuos P. cordatum w3 Kacnuiickoro u YepHoro mopeit. Mut
pajjienseM MHEHWe 3THX aBTOPOB O wUenecoo0pasHocTH nepeHoca P. minimum K
CHHOHHMaM BHIa P. cordatum cOTNIaCHO NMPHOPHUTETHOCTH 3TOrO Ha3pauua. Exuviaella
cordatum Ostf. (Ostenfeld, 1901-1902) onucawa Ha 15 ner panbme E. minimum
(Pavillard, 1916).

BaaronapHocTh
ABTOpsI Bhipaxaiot Gnarosapuocts 1.6.H. FO.B. Okonoaxosy (Mekcuka) U nokTopy

[lony Cuase (Paul Silva, USA) 3a npenocTaBicHHblE HaM KCEPOKOTMHH myGnuxaim,
HCOME IX [TPH JIaHHOI CTaThH.

435



A.@. Kpaxmansuoiii u op.

AF. Krakhkmalny', M.V. Tishaeva®, Z.A.Panina', M.A. Krakhmalny®

'N.G.Kholodny Institute of Botany, National Academy of Sciences of Ukraine,
2, Tereshchenkovskaya St., 01601 Kiev, Ukraine

* Taras Shevehenko National University, Dep of Botany,

2/12 Glushkova St., 01017 Kiev, Ukraine

“International Solomon University, Biological Faculty,

1, Sholudenko St., 01135 Kiev, Ukraine

A PROBLEM ON IDENTITY OF PROROCENTRUM CORDATUM (OSTENF.)
DODGE (DINOPHYTA)

Morphology of Prorocentrum cordatum (Ostenf.) Dodge, the most abundant dinophyte species of
the Sea of Azov, has been studied. We focused on general shape and dimensions of cells, structure of
periflagellar area, mi of valve, of pores and microspines. Morphological
variability of species was determined. Comparison of P. cordatum with similar species (Prorocentrum ponticus
Krachmalny et Terenko, P. baiticum (Lachm.) Loeblich II) was carried out. The problem of identity of P.
cordatum and P. minimum (Pavill.) Schiller is discussed. Original LM and SEM photographs illustrate paper.

ey

Keywords: Pror dt el Dinophyta, thecal morphology, plank Sea of Azov.
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