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Pon Hydrocharis L. o6bennHsIeT CBOOOTHOIIIABAIONINE, N3PEIKa YKOPEHSIOMECS OOJIUTaTHEIe TJIeCTO-
GUTH U YKOPEHSIOLIUICS TUApOresIoduT, siBstolecs 3nuduKaTtopaMu U cyosnudukaTopaMu B cO00-
IIeCTBaX MPECHOBOAHOM pacTUTENHHOCTH. HacKOIbKO 3KOJOTMYECKHM CXOTHBI OJIM3KOPOICTBEHHBIE BH-
nbl? YeraHoBieHo, yto Hydrocharis dubia (Blume) Backer. u H. morsus-ranae L. — ycJIOBHO-IIPECHOBOIHBIE
aTKanMGUIbHBIE Me30eBTPOMHBIE, OPTO-, ME30ALTIOBUOMUIIbHBIC AETPUTO-, TICAMMOTIEIOMUITBL. DKOJI0-
ruyecku obocobsieH H. chevalieri (De Wild.) — mpecHOBOIHBIN allua0-HEUTPOGUIbHbBII ME30-, ME30EB-
TpOGHBIN, OPTO-ME30aJLTIOBUOMMIBHBIN MHINMEPEHTHBIN K MEXaHNYEeCKOMY COCTaBY JOHHBIX OTJIOXKE-
Huii Bun. Llenokommuieke H. chevalieri oTndaeTcss oOmiveM reJIo(UTHBIX TPYIITMPOBOK, B COCTaBe LIEHO-
KOMITJIEKCa OBYX APYTMX BUIOB KIIIOYEBOE 3HAYCHHWE WIPAOT TUOATODUTHBIE U TUIeHiCTODUTHBIC
rpynnupoBku. CoollecTBa ¢ yyacTueM BUIOB pona Hydrocharis xapaKTepu3yoTcsl IPOCTOi CMHMOpPdhO-
JIOTHEl, OTHOCUTENIFHO BHICOKOI BUIIOBO# HACHIIIEHHOCTHIO M BBICOKOI TOJIeii MaTOOOMILHBIX BUIIOB.

Karoueswie cnosa: Hydrocharis, Hydrocharitaceae, ieHOKOMILJIEKC, 9KOJIOTUsI, a0UoTUYecKKe (haKTOPhI, CO-

oO1ecTBa
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BBEAJEHUWE

Hacrosiast ctathst — MPOOOIKEHUE CEpUM ITy0-
JIuKanuit, nocBsieHHbIX 3koaoruu (Efremov et al.,
2020) u mopdomorun (Efremov et al., 2021) BugoB
pona Hydrocharis L. 9ToT pon o0bennHSIET YKOPEHSI -
ouiics Tuaporeno@UT (rBUHEO-KOHTOJNE3CKUIA
H. chevalieri (De Wild.)) u cBoOomHOIIaBalOIINE
nan (paKyITbTaTUBHO YKOpEHSIoLIecs TmieiicTodu-
TBL: €Bpa3uaTCKO-ceBepoaMepuKaHcKuit Hydrocharis
morsus-ranae L. 1 10T0-BOCTOYHO-a3MaTCKO-aBCTPa-
ymiickuit H. dubia (Blume) Backer. OTu Buabl Hepen-
KO SIBJISIIOTCSI daupUKaTopaMu U cyosaudukaropa-
MU B COOOIIECTBAX MPECHOBOAHON PACTUTEIBHOCTHU

Cokpamennsi: AD — aBropckue gaHHble; PC — npoekTuBHOE
TIOKPBITHE.
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(Zutshi, Vass, 1971; Cook, Liuond, 1982; Lubini,
1983; Efremov et al., 2021) (puc. 1).

OTtnenbHble BOIIPOCHI 3KOJOTMU BUIOB pona Hy-
drocharis paccMOTpeHBI paHee B pPEBHU3UM poja
(Cook, Liion, 1982). TpanulinOHHO OCHOBHOE BHU-
MaHUE UCCIenoBaTe/n yIASASIOT TUIIOBOMY BUIY
H. morsus-ranae, njsi KOTOPOTO M3yYeHbI 3KOJOTUS
coobmects (AmamoB u np., 2014; Vegetace, 2011;
Skwierawski, Skwierawska, 2013; Yemnunora, 2015;
KunpusiHosa, 2019 u ap.) U oTHOLIEHUE K OTIEb-
HbIM ¢dakTopaM okpyxaromieir cpensl (Toivonen,
1985; Makpo®uThL..., 1993; Ceupunerko, 2000; Catling
et al., 2003; CBupunenko u ap., 2011; Skwierawski,
Skwierawska, 2013; Zhu et al., 2018 u ap.). HemHoro-
YUCJIEHHBI CBeleHUsI 1o 3kojorum H. dubia (Zutshi,
Vass, 1971; Haynes, 2001; Jacops, McColl, 2011; Kim
etal., 2014 u np.). CooO111ecTBa TBUHEO-KOHTOJIE3CKOTO
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Puc. 1. CoobiiectBa ¢ yuactueM BUIOB pona Hydrocharis: a — dparmMeHT hutonieHo3a accormarniuu Hydrocharis chevalieri (I'a-
00H, Bosie-Hrem npoBuHLMs, nonuHa p. YM6a, dortorpadus J.-P. Ghogue); 6 — dparmenT puronieHoza accounanuu Fuirena
umbellata — Hydrocharis chevalieri (KamepyH, Boctounast mpoBuHiusi, 6acceiit p. HpoHT); B — hparMeHT huTo1ieHO3a acco-
nuanum Hydrocharis dubia (Poccust, XabapoBcKoii Kpaii, noimHa p. AMyp); © — ¢parMeHT dpurtolieHo3a accormanu Hydro-
charis morsus-ranae — Ceratophyllum demersum (Poccust, Omckast 061., nonuna p. Uptein).

sHneMuka H. chevalieri (061acTh 0OMTaHMS KOTOPOTO
He npesbiaer 0.074 v km? (Murphy et al., 2019)
usydeHsbl JIlyounu (Lubini, 1983), uccienoBaHbl oT-
JIeJIbHBbIE acIleKThl 3KoJjioruu (Symoens, 2015; Sosef,
2017; Temgoua et al., 2018), omHako MMelOIIHECS
CBEICHUS BECbMa OTPaHUYCHBI.

BomHblli TpaHCIIOPT M JAEKOPATUBHOE CAmOBOI-
CTBO CTajld 3HAYUTEJbHBIMU BEKTOpaMU WHBa3WU,
CIocoOCTBOBAIN (POPMUPOBAHUIO BTOPUYHBIX apea-
JoB y H. morsus-ranae u H. dubia. Murpupyioiiue
BOIOILJIaBaOIIME NTUIIBI TAKXKE YYaCTBYIOT B PacIipo-
CTpaHEHUU AWACIIOp Ha HeOOJIbIlIMe PAaCCTOSIHUS
(Lobato-de Magalhaes et al., 2022), o yeM cBUIETE/Ib-
CTBYyeT HeIoaBHsISI Haxomka H. morsus-ranae Ha ceBepe
Nupoum, 3a mpeagenamu ocHoBHOTO apeasa (Ganie et al.,
2016). ITo muenuto Kao ¢ coaBropamu (Cao et al.,
2017), BBICOKAsl TeHETUYECKasi BapruabeIbHOCTh DH-

ToModuiibHOTO H. dubia ormocpe1oBaHO MOXKET OBITh
CBsi3aHa ¢ MUrpauusaMu nrtuil. IIpoBeaeHHOEe Moe-
JIMPOBAHHUE C UCIIOJIb30BAHMEM OCHOBHBIX KIMMATU -
YeCKUX MoKa3sareyieil TO3BOJISIET TOBOPUTh O BBICO-
KOM mnoTeHuuajie uHBasuu H. morsus-ranae n H. du-
bia (Efremov et al., 2020).

B cTaThe paccMOTpeHBI COOOIIECTBA U LIEHOKOM-
IJIeKCHl BUIOB pona Hydrocharis, a Takxke UX TOJIE-
PaHTHOCTb K OCHOBHBIM a0MOTUUYECKUM (PaKTOpaM.

MATEPUAII U METOAbI NCCIIEJOBAHHWA

I'eorpadusa ucciaenoBannss. OCHOBHOII 00bEM HC-
cJIemOBaHUM (M3ydyeHUEe cocTaBa COOOIIECTB M OCO-
OeHHocTel 6uoTtornos) BeinmogHeH B 2008—2021 rr. B
chenywoiuux paitoHax: H. morsus-ranae — lleHTpanb-
Has EBpona (Benrpus: Menbe 3ana), Bocrounas EB-
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pora (Poccus: Bonrorpanckas, CaparoBckasi, Moc-
KoBckasi ob6nactu, KpacHomapckuii, CTaBpoOnoJib-
ckuii kpasi, Pecny6auka bamkoproctaH; Iloabia:
ManonojabcKoe BOEBOICTBO), 3amnamHas Cuoupsb
(Poccus: Kypranckas, TiomeHckast, Omckasi, Keme-
poBckast, HoBocmbOupckasg o0i., XaHTeI-MaHcHii-
CKUii aBTOHOMHBIN oKpyr — FOrpa; KazaxcrtaH: Ak-
MoJimHcKasi, BoctouHo-Kazaxcranckas, KycraHaii-
ckast, KokueraBckasi, CeBepo-Ka3zaxcraHckas,
IMaBmomapckast o6nactu); Cpemusist Cudbupsp (Poc-
cus: Upkyrckas o61., KpacHosipckuii kpait); H. du-
bia — Hanenuii Boctok (Poccus: XabapoBckuit
Kkpaii); H. chevalieri — llentpanpHas Adpuka (Kame-
pyH: BoctouHas mnpoBuHIMS; [aOOH: TPOBUHIIUS
Bone-Htem). Mcrionb30BaHbl TaKKe OITYyOJIMKOBAaH-
HbIe MaTepuajbl MO 3KOJOruu cooOinecTB (Zutshi,
Vass, 1971; Lubini, 1983; Oki, 1994; Vegetace, 2011;
Skwierawski, Skwierawska, 2013; SAmanoB u np., 2014;
Kim et al., 2014; YenuHora, 2015; KunpusHosa, 2019
W IIp.).

Hccnenoanusa coodmecTs. PacTuTtenbHble TpyII-
MMAPOBKU € ydyacTuem BuaoB Hydrocharis oniicaHbl ¢
HWCIOJIb30BaHMEM CTaHAapTHBEIX MeTomoB (KaraH-
ckas, PaconoB, 1983). B uccieqoBaHHBIX LI€HO3aX
COCTaBJISIIA CITMCKU BUIOB, OTMeYau IMTPOeKTUBHOE
nokpeite (PC, %), spycHoe cTpoeHue, TTPOBOIIN
M3MepeHUe TITyOMHBI BOIBI B OMOTOIIE, ONpeAcieHUe
TUIIA TPYHTA U CKOPOCTU TEYECHMUSI, a TaKKe OTOMpaIU
pOOKI BOIBI JJII TWIPOXMMUYECKOro aHam3a. KoH-
CTaHTHOCTh acceKTaTopoB (CA) OLIeHUBAIM TIO TISITH-
6ayutpHOIM mKae (1 =1—20% yactotsl ... V= 80—100%)
(XutyH, Pebpucras, 1998; Ceupunenko, 2000). Bece-
IO aBTOpaMMU BBIITOJTHEHO 76 Te0OOTAHUYECKUX O~
CaHM 1 ucciegoBaHo 124 mpoOkBl BOABI 13 OMOTOMOB
¢ yyactueM BUIOB poaa Hydrocharis. Knaccuduka-
1S PACTUTEIbHBIX TPYIIIMPOBOK IIPOBEASHA B COOT-
BETCTBUU C AOMMWHAHTHO-3IM(PUKATOPHBIM ITOAXO-
moM (AnekcanmpoBa, 1969; Bacwiesuu, 1985); Ha-
MMEHOBaHUE U 00BbEM CMHTAaKCOHOB JaHbl COIIACHO
3KosI0ro-Mopdoaorndeckomy mnoaxony (CBUpUIECH-
ko, 2000) (mom. mat. S1). st OLIEHKM CXOACTBa acco-
LIMALMI UCIIOJIB30BAIM CJIEMyole TToKa3aTelu: BU-
JIOBOI1 cocTaB, o0IIee KOJIMIECTBO BUIOB, KOJIMIECTBO
Manoo0mwibHBIX BUIOB (PC < 5%) B accounaniu, cpe-
Hee KOJIMYECTBO BUIOB B acCOLMAIIAM, KOIMYECTBO
SIpycoB, cpenHee 3HadeHue obiero PC, cpenHee 3Ha-
yenue PC moMMHAHTOB, TUII TPYHTA, IIyOMHA BOMHI,
reorpagpudyeckuii pernoH. OlieHKa CXOACTBA aCCOLU-
alyii BBIMOJIHEHA METOJOM KJlacTepu3aluy Yopaa c
TIOMOIIIBIO TakeTa Statistica 6.1.

JlaTnHCKMe Ha3BaHUSI BUIOB COCYIUCTHIX TUIPO-
¢duTOB TIpUBEACHBI 6e3 YKa3aHUsI aBTOPOB COIIACHO
Plants of the World Online! , MAKPOCKONTMYECKMUX BO-
nopocieit — 1o Algae Basez, Ha3BaHUSI CUHTAKCOHOB

! Plants of the World Online. Facilitated by the Royal Botanic
Gardens, Kew. Published on the Internet; https://www.plant-
softheworldonline.org (nara o6pamenust: 12.02.2022).

2 Guiry M.D., Guiry G.M. 2022. AlgacBase. World-wide electron-
ic publication, National University of Ireland, Galway.
https://www.algaebase.org (mata obparmenus:12.02.2022).
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JIaHbI 0€3 YKa3aHMsI aBTOPOB CO CCHUIKOI Ha JIMTepa-
TYPHBI MCTOYHMK. IS BBIAEJIEHHBIX acCOLMalMA
MPUBEAEHbBI CUHTAKCOHBI-aHAJIOTY COIJIACHO TTOAXO-
ny bpayn—bmanke, mmo: (Passarge, 1996; Vegetace...,
2011).

HccaenoBanus BOAbI M JIOHHBIX OTJIOKeHMii. [Tpo-
OBl BOIBI U3 6uoTonoB H. morsus-ranae oToupaiu B
MepUo BereTalluy, MPEeuMYyIIeCTBEHHO B MIOHE—aB-
rycre. Onpenessuiu ciaeayolire OCHOBHbIC (DU3UKO-
XUMUUYECKHE MOKA3aTelN: LIBETHOCTh, AKTUBHYIO pe-
aKIIUM Cpeabl, IEJIOYHOCTh, KATUOHHBIN 1 aHUOH-
HBIII COCTaB, KOHLEHTPALUIO HEKOTOPBIX TSIKEIBIX
METAJIJIOB, COJAEpKaHUe PaCTBOPEHHOIO KUCIOPOIA.

JIabopaTopHbIe MCcclIeqOBaHUS ITPOBOIMIN IO CTaH-

JapTHbBIM MGTOHI/IKaM377 B pa3HbIX MCIbLITATCJIbHbIX

LICHTpaX, B CBSA3U C 3TUM II€peUYEeHb OIpeaeIsIeMbIX
nokasarejieii orimyancsi. OCHOBHOII 0OBbEM HCCIIe-
JnoBaHM BeITTOTHEH Ha 6a3e HWU UM skonornn CeBepa
Cypl'V (r. Cypryt) u 3A0 “IIMUPC” (r. Omck). Bu-
3yaJIbHO OIIPEAeIIsIIN MEXaHNIECKIIT COCTaB JOHHBIX
OTJIOXEHUM, UX TUII.

st yroyHeHusl AUANa3oHOB TOJIEPAHTHOCTU K
dusmyeckuM 1 (GHUMKO-XUMUUYECKUM CBOIICTBaM
BOIbI HCIIOJIb30BAIM OIyOJIMKOBAaHHbIE JAHHBIC
(Zutshi, Vass, 1971; Lubini, 1983; Toivonen, 1985;
Makpodurtsl..., 1993; Oki, 1994; Ceupunerko, 2000;
CupuneHko u ap., 2011; Siraj et al., 2011; Vegetace...,
2011; Skwierawski, Skwierawska, 2013; Zhu et al.,
2018 1 op.).

Anamm3 nanHabix. CtaTucTudeckasi oopaboTka pe-
3yJIbTaTOB C IIpUMEHEHMEM makera Statistica 6.1
BKJIIOYAJIa IPOBEPKY HA HOPMAJIbHOCTD pacrpeaesie-
HUS$I, OINMUCATENbHYIO CTaTUCTUKY, OIHO(aKTOPHbI
JNMCTIEPCUOHHBIN aHaJIU3 C UCMOJIb30BAHUEM KPUTE-
pus Treloku. B kayecTBe nmokasaTesieil onmMcaTeTbHOMN
CTaTUCTUKU MPUBEIEHbI CPENHUE 3HAUYCHUS] U CTaH-
JIapTHbIE OTKJIOHEHUSI.

ITomyuyenHsle 6a3wl maHHBIX (AD), conmepxaliue
CBEICHMS 10 SKOJIOTUM COOOIIECTB C y4aCTUEM BUIIOB

3TOCT 3351-74. 2003. Boma uteeBass. MeTombl onpeneaeHnus
BKyca, 3araxa, [IBEeTHOCTU U MyTHocTU. M.: UIIK WM3a. ctan-
maptoB. C. 322.

4 KonMuecTBeHHBIH XMMUYECKUii aHaIn3 BOL. MeToInKa Bbl-
MnojiHeHusI u3MepeHuit pH B Bomax MOTEeHIMOMETPUYECKUM
meronom. TTHI @ 14.1:2:3:4.121-97. 2004. M.: MuHINprpoabl
Poccun.

5 KOJIM4eCTBeHHbII XMMIUECKHi aHaTU3 BoL. MeTommKa name-
peHUiT MacCcOBOI KOHIIEHTpallMy aJlOMUHUS, Oapusi, Oepu-
JIUSI, BaHaAAUsI, XXeye3a, KaaMusi, KobaibTa, JIUTHUSI, MapraHia,
MeIu, MOJIMOIeHa, MBIIIbsIKa, HUKEJIsI, CBUHIIA, CeJieHa, ce-
pebpa, CTpOHIIMS, TUTAHA, XpOMa, LIMHKA B MpoGax Mpupoi-
HBIX U CTOYHBIX BOJ ATOMHO-a0COPOILIMOHHBIM METOIOM C
3JIEKTPOTEPMUUYECKOI aTOMU3aIMeii ¢ UCTOJIb30BAHMEM aTOM-
HO-abCOpOLIMOHHOTIO criekTpomMeTpa Moaudukauuit MI'A-915,
MTIA-915M, MTA-915MI. TTHO @ 14.1:2.253-09. 2013. M.:
00O “JIromeKkc-MapKeTUHT”.

6 MeTonbl KOIMUECTBEHHOrO XMMUYECKOTO aHATM3A. COopHUK
METOIMK BhINMOJHEeHUsT u3MmepeHuit. 2012. M.: 3A0 “AkBu-
JIOH”.

7VHM(1)MuMpOBaHHbIe meTtonsl aHanusza Box CCCP. 1978. JI.:
T'unpomereousnar.
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Ta6omuna 1. CpaBHUTeENIbHAS XapaKTepUCTUKA LIEHOKOMILJIEKCOB U coo0111ecTB BUOB pona Hydrocharis

Bun
INokazarenb
H. morsus-ranae H. dubia H. chevalieri

OO111ee YMCIIO BBISIBJIEHHBIX aCCOIIMALIMIA B KJlaccax: 36 4 4

Helophytetosa (coo61ecTBa rexo¢puToB) 12 1 4

Pleustophytetosa (coo0bi1iiecTcBa MmieicToOUTOB) 11 3 0

Hydatophytetosa (coob1iecTBa rugaTouToB) 13 0 0

BunoBast HaCchILLIEHHOCTh aCCOLIMALIMU, BUIOB 21+ 14 13£4 17 £ 13
Honst manoo6unbHbIX (PC < 5%) BUIoB B accouuanuu, % 34 +27 58 +13 73+ 14
duroneHoTHYECKASI POJIb KaK cy0(Ko)amudukaTopa u 36 100 100
saudukaropa, %
duroneHoTUYECKAsI POJIb KaK accekraTtopa, % 64 0 0
Yucno BUIOB B COOOIIECTBAX:

Magnoliophyta 218 42 46

Pteridophyta 6 2 7

Bryophyta 8 - -

Marchantiophyta 4 — —

Charophyta 2 — —

Chlorophyta 33 2 —

Ochrophyta 4 — —

Rhodophyta 1 — —
OO0111ee YMCIO BUIOB B COCTaBe 1IEHOKOMILIEKCa 276 46 53

@

HpI/IMC‘IaHI/IC. — OTCYTCTBUE NOCTOBEPHBIX CBEIECHUIA.

pona Hydrocharis (momn. mat. S1) 1 3Ha4eHNUSI OCHOBHBIX
abnotnyeckux (akrtopoB (mor. mar. S2—S4), mpen-
CTaBJISTIOT ITIOJIE3HBIA pecypc WIS HaJbHEHIINX MC-
cJIeJOBaHUWM.

PE3VJIBTATBI NCCIIEAOBAHUA

IleHokoMIuIeKC W 3KoJOrHA coodmecTB. CocTaB
IeHOKOMIUIeKCca BUIOB poma Hydrocharis ycTaHOB-
JIeH MPeUuMYIIECTBEHHO Ha OCHOBAaHMUU MaTepUaioB,
TOJIYIeHHBIX TTPU BHITTOTHEHHUH TTOJIEBBIX MCCIEI0Ba -
HUI aBTOpaMM HACTOSIIIE CTaTbU. YUTEHBI TakKXKe
onyonukoBaHHble MaTepuaibl (Ilamuenkos, 2001;
Bob6pos, YUemepuc, 2006; Amanos u ap., 2014; Vege-
tace, 2011; Skwierawski, Skwierawska, 2013; YennuHo-
ra, 2015; KunpusinoBa, 2019 u ap.).

CpaBHUTEIbHAsI XapaKTePUCTUKA 1LIEHOKOMILIEK-
CcoB BUIOB pona Hydrocharis nmpuBeneHa B Tabm. 1,
OIMCaHMe acColalnii — B IPWIOXKEHUM (HoIT. MaT. S1).
C y4eToM OorpaHMYECHHOCTU MaTtepuanoB 1o H. dubia
n H. chevalieri mpenmonaraeTcsi, 4To UX LIEHOKOM-
TJIEKCHI HECKOJIBKO IIMpPE, ¢ OOJBIITNM YUCIIOM MaJlo-
OOWJIbHBIX BUIOB COCYIUCTHIX THAPO(MUTOB, a TaKXKe
MOX000pa3HbIX M MaKpoOBOIOpoOcCieil (He H3ydaB-
IIMXCS CTIEIIUATBHO).

DKoJIOrHsi MECTOOOMTAHMII U TOJEPAHTHOCTb K OC-
HOBHbIM a0uoTHYecKuM pakropam. /luamnasoHsl ToJie-
paHTHOCTU BUAOB poaa Hydrocharis K OCHOBHBIM
abuoTnyecKuM (hpakTopam 1 UX ONITUMATbHBIE 3HAYE-
HUS MPUBEAEHBI HAa pUC. 2 U puc. 3.

OBCYXIEHMUE PE3VYJIILTATOB

IleHoKOMILIEKC M 3KOJIOTHS coo0mecTB. Bun
H. morsus-ranae wuMeeT OOILIMPHBIN apean —
0.785 Mt kM2 (Murphy et al., 2019) u oriuyaercs
CJIOXXHBIM 1IEHOKOMILIEKCOM, KOTopblii B EBpasuu
BKJTIOUaeT >36 accouuanuii. B coobimecrBax H. mor-
Sus-ranae NPEeUMYIIECTBEHHO BBICTYITAET KaK acCeK-
TaTop, pexe Kak (cy0)amudukarop (tadmn. 1). B cocra-
BE LIEHOKOMIUIEKca oTMedyeHo 13 accoumaunmii (36%),
oTHocsmmxcs K Kiaccy Hydatophytetosa, 11 accomma-
1mit Kacca Pleustophytetosa (31%) u 12 accormarimit
ki1acca Helophytetosa (33%). B ucciegoBaHHBIX COO0-
IIeCTBaX K KOHCTAHTHLIM BuAaM (BCTpedaloTcsd B
>40% cmydaeB) oTHocsITCS: Alisma plantago-aquatica,
Ceratophyllum demersum, Lemna minor (BKIouasi
L. turionifera), L. trisulca, Phragmites australis,
Spirodela polyrhiza, Typha angustifolia, T. latifolia,
Utricularia vulgaris (BepositHo, u U. X neglecta), B
MeHbleit cterrenu (>20% ciydaeB) — Agrostis stolon-
ifera, Butomus umbellatus, Carex acuta, Cicuta virosa,

BUOJIOTHYA BHYTPEHHUX BOA  Ne 3 2023
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Puc. 2. [luana3oHsl ToJlepaHTHOCTU BUAOB Hydrocharis Kk abuoTruyeckuM dakropaM: a — TUM rpyHTa (1 — W1 opraHu4ecKuit,
2 — WINCTO-TJIMHUCTBIN, 3 — MIINCTO-TIeCYaHbli, 4 — mecyaHblil); 6 — rpymnma ckopoctu TedeHus (1 —0m/c, 2 — 0.1-0.2 m/c,
3—-0.3—0.4m/c, 4 — >0.5m/c); B— myouHa; r — pH; 1 — cymMMa MOHOB; € — 00111as 1IeJIOYHOCTb. 3alITPUXOBAHHBIE “KOHTY-
pHI” TTOKa3bIBAIOT 25—75%-Hble 3HaUEHUSI BEPOSITHOTO OTKIIOHEHUsI, 6eJibie “KOHTYphI” — pa3max 6e3 BHIOPOCOB, KBaJAPAThI
COOTBETCTBYIOT MeiaHe, OKpy>KHocTU — BoiopocaM. HC — Hydrocharis chevalieri; HD — H. dubia; HM — H. morsus-ranae. Be-
JINYUHBI, CTATUCTUYECKU JOCTOBEPHO Pa3IMYAIONIMeCs MPY TOTIAPHOM CPaBHEHUHU C UCTIONb30BaHUEM Kputepusi ThioKu (p >
>(.95), ormeueHsl OykBaMu “a, b, c, d”.
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Puc. 3. Inana3oHbl ToJepaHTHOCTU BUNOB Hydrocharis kK abuotTudeckum dakropaMm: a — 00111asi XeCTKOCTb; 0 — coiepkaHue
PacTBOPEHHBIX (POPM TSIKEIbIX METAJIJIOB; B, T — COJAEPXKaHUE OCHOBHBIX KATUOHOB; [, € — COlepXKaHKe OCHOBHBIX aHMOHOB.
O6o3nauenust HD u HM, kak Ha puc. 2.
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Eleocharis palustris, Myriophyllum verticillatum, Nu-
phar lutea, Nymphaea candida, Persicaria amphibia,
Potamogeton lucens (pexe B EBporne), P. perfoliatus,
Sagittaria sagittifolia, Schoenoplectus lacustris, Sparga-
nium emersum, S. erectum, Stratiotes aloides, Stuckenia
pectinata.

B 1reno3ax EBpomnbl COMyTCTBYIOIIMMM BUIAMU
yacTto OwiBaroT Chara vulgaris, Ceratophyllum demer-
sum, FElodea canadensis, Lemna trisulca, L. minor,
L. gibba, Myriophyllum spicatum, Nuphar lutea, Nym-
phaea candida, Potamogeton natans, Phragmites aus-
tralis, Sagittaria sagittifolia, Spirodela polyrhiza, Stra-
tiotes aloides, Sparganium erectum n np. (Maxpodpu-
ThL..., 1993; Skwierawski, Skwierawska, 2013).
B uenozax CesepHoii AMepuku (BoctouHoe OHTa-
pHO, BTOPUYHBIN apeail) HanboJiee 4acTo BCTpevyaloT-
cs1 Lemna minor, Myriopyllum sibiricum, M. spicatum,
Potamogeton pusillus, P. vaseyi, Spirodela polyrhiza,
Typha latifolia n Utricularia vulgaris (Zhu et al., 2018).

BupoBast HaCHILLIEHHOCTh TPYIIIIUPOBOK COCTaB-
aset ot 5 = 2 go 12 = 5 BumoB. Hauboiee pacrpo-
cTpaHeHbI accouuanuu: Phragmites australis — Stra-
tiotes aloides; Typha angustifolia — Stratiotes aloides;
Nuphar lutea + Stratiotes aloides; Stratiotes aloides;
Stratiotes aloides + Ceratophyllum demersum; Stra-
tiotes aloides + Hydrocharis morsus-ranae; Stratiotes
aloides aquiherbosa; Hydrocharis morsus-ranae —
Ceratophyllum demersum (puc. 1r).

B pasnuuHBIX 4YacTsSIX apeajla KaK acCceKTaTop
H. morsus-ranae yaacTByeT ¢ HeOOJIBIIMM OOMIIMEM U
HEBBICOKOIT KOHCTAHTHOCTBIO B COOOIIECTBAX C J0O-
muHupoBaHueM Carex acuta, Ceratophyllum demer-
sum, Equisetum fluviatile, Lemna minor, L. trisulca,
Menyanthes trifoliata, Myriophyllum verticillatum,
Nymphaea alba, N. candida, Trapa natans, Sagittaria
sagittifolia, Scolochloa festucacea, Schoenoplectus la-
custris, Sparganium emersum, Spirodela polyrhiza,
Stratiotes aloides, Stuckenia pectinata, S. macrocarpa,
Utricularia australis (Passarge, 1996; Vegetace..., 2011;
YenmHora, 2015; Kunpusxosa, 2019; AD). OGbryeH
B coobmectBax Utricularion vulgaris, Nymphaeion
albae, Potametalia, Lemnetalia, Magnocaricetalia,
Phiagmitetalia (Makpodursl..., 1993), BcTpedaeTcs B
cocTaBe CHMHTAaKCOHOB: Myriophyllo-Nupharetum,
Hottonietum, Sparganieto-Sagittarietum, BIaXXKHBIX
¢azax Phragmitetalia (Cook, Liiond, 1982).

Coo0lecTBa ¢ JOMUHUPOBAHUEM reJOGUTOB U
naeiicTouToB, 06eCcIIeUMBaIOIINE 3aIIIUTY OT BETPO-
BBIX TE€UEHUI, TpearnodTutTesbHee st H. morsus-
ranae (Catling, Dore, 1982; Zhu et al., 2018). Ortot
BUJ HE MOXET KOHKYPUPOBATh C KPYITHOJUCTHBIMU
BUgaMu poaoB Nymphaea u Nuphar, onHaKo Ha OII-
TUMAJIbHBIX NIyOMHAX KOHKYPUPYET ¢ 6ojiee MEIKU-
MU Iielicropuramu U3 ponoB Lemna, Spirodela, Sal-
vinia. DTOT BUJ CUUTACTCS UHIUKATOPHBIM JJIs1 COO-
3a Hydrocharition (=Stratiotion), IuarHOCTUYeCKUM
s accoumannu Hydrocharito-Stratiotetum (Cook,
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Liond, 1982), xapakrepHbIM I Ki1acca Lemnetea
(Vegetace, 2011; SImanoB u ap., 2014).

IMponyktuBHOCT, H. morsus-ranae BapbUpPYyeET
B 3HAUMTENLHON crenienu: 150 r/m? (6biBIasg Yexo-
crnoBakusi); 120—170 (Ykpauna, ITonecne); 220—240
(Ykpauna, necocrenb, Cpemnwmii JIHerp); 160—
180 r/m? (YkpauHa, crenb) (Makpodursl..., 1993),
300—900 r cyxoii Macchl/M? (OOUHLIOBCKUIA paiioH
MockoBckoii 00j1. (Kpuoxapuenko, 1995)). Ilpo-
IYKTUBHOCTb (PUTOLIEHO30B ¢ yyactuem H. morsus-
ranae B 6acceiiHe CpenHero Mptbilia u3BecTHa st
cIIeayIoIMX accoumaimii: Acorus calamus — Stratiotes
aloides + Hydrocharis morsus-ranae — 3800 = 1000 r
coIpoii Macchl /M2, Stratiotes aloides + Hydrocharis
morsus-ranae + Hydrilla verticillata + Elodea canaden-
sis — 3600 * 600, Stratiotes aloides + Hydrocharis mor-
sus-ranae — 3100 = 400 r cerpoii maccel /M2 (EdppemMoB,
CBupuneHko, 2012).

B cocraBe nieHokomIuiekca H. dubia BBISIBIEHO
YeThIpe aCCOIMAIINN, M3 KOTOPHIX omHa (25%) oTHO-
cutcs K Kinaccy Helophytetosa u tpu (75%) — K Kiac-
cy Pleustophytetosa. B coobiiiecTBax 11ieHOKOMIJIEK-
ca KOHCTAaHTHBIMY BUIaMU (BcTpevaroTcs >40% ciy-
yaeB) spisitorcs: Ceratophyllum demersum, Hydrilla
verticillata, Lemna minor (BKmodass L. turionifera),
L. trisulca, Myriophyllum spicatum, M. verticillatum, Ric-
ciocarpos natans, Salvinia natans, Spirodela polyrhiza.
B coo0iiiecTBax 3TOT BUA NPEUMYIIECTBEHHO BBICTY-
naeT B poiu saupukaropa. Bunosasi HachIlIEHHOCTh
TPYIIIIMPOBOK ¢ ydactueM H. dubia cpaBHUTETBHO HU3-
Kas: oT 6 + 4 no 7 = 5 BunoB. LlIupokuii reorpacdmye-
CKMIi apeall IMEIOT accouuranuy Salvinia natans + Hy-
drocharis dubia — Ceratophyllum demersum (Muaus;
BeposiTHO, [HanbHuit Boctok) u Hydrocharis dubia
(B mpenenax Bcero apeaina) (puc. 1B).

OTOT BUI TAKXKE OTMEUEH B COOOIIECTBAX C IOMU-
HUupoBaHueMm Phragmites australis, Potamogefon na-
tans, Sparganium erectum, Schoenoplectus tabernaemon-
tani, Typha domingensis, BunoB pona Trapa (Zutshi,
Vass, 1971; Kim et al., 2014). B Bogoemax fnoHuun Ha-
OmomaeTcs BBICOKAsI acCOLMUPOBAHHOCTL H. dubia c
Cabomba caroliana, Pontederia crassipes, Spirodela
polyrhiza (OKki, 1994).

IMponykTuBHOCTE cyxoii Macchl H. dubia B Kopee Ba-
pbupyer ot 96.1 + 20.0 no 172.6 + 76.1 r/m? (Kim et al.,
2014), B Mnmuu (wrar Kammup) — ot 3.43 1o 54.12 r/m?
(Lolu et al., 2016).

Henoxommieke H. chevalieri BKrodaeT 4eThIpe
acconumainuu kiaacca Helophytetosa. K KoHCTaHTHBIM
BugaM (BcTpeuaiorcsd B >40% 1IeHO30B) OTHOCSITCS:
Commelina clavata, Cyperus albescens, C. difformis, C.
haspan, Fuirena umbellata, Isachne albens var.
buettneri, Ludwigia abyssinica, L. leptocarpa, Nephro-
lepis biserrata, Nymphaea lotus, Paspalum conjugatum,
Persicaria lanigera, Rhynchospora corymbosa, Scleria
gaertneri, Thelypteris striata, Urochloa mutica (Lubini,
1983; AD). B naninoHasibHoM mapke Jlooeke (Lobéké
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National Park, KamepyH) Ha 3a00109€HHBIX y4acTKax
BCTpeYaeTcs COBMECTHO ¢ Acmela caulirhiza, Acroceras
amplectens, Desmodium adscendens, Pentodon pentandrus
(Temgoua et al., 2018).

B coobuectBax H. chevalieri BbicTyrnaeT aaudu-
KaTopoM, BMIOBasi HACBHIIIEHHOCTb T'PYIITMPOBOK
Bapbupyet ot 2 + 1 1o 14 + 3 BunoB. HanGoJiee 00bIu-
HBI accoumanmu: Lasimorpha senegalensis + Urochloa
mutica — Hydrocharis chevalieri; Fuirena umbellata —
Hydrocharis chevalieri; Hydrocharis chevalieri (puc. 1a,
16). CBeneHUsI O IIPOAYKTUBHOCTU OTCYTCTBYIOT.

Tunosyio accomuanuio Hydrocharitetum cheva-
lieri (Lubini, 1983) BkitouaeT B cocTaB coto3a Nym-
phaeion loti. B paMkax fToMUHaHTHO-3AU(UKATOPHOTO
MOIXOJa 3Ta acCOLMASI MOXET OBbITh PacCMOTpEeHA
Kak nBe acconnanmu: Fuirena umbellata — Hydrocharis
chevalieri u Paspalum conjugatum + Hydrocharis cheva-
lieri — Commelina clavata. Acconuanus BKJIIOYaeT
41 Bum, B TOM YHcJie XapakTepHble — H. chevalieri n
Isachne buettneri, conyrctBytomne — Commelina dif-
Jusa v Paspalum conjugatum. B TpynnupoBKax Bbllie-
JISTIOTCSI OOWH WUIX ABa SIpyca, BEpXHUI COMKHYTBIN,
cocrout us Hydrocharis chevalieri, Commelina diffusa,
C. benghalensis, Fuirena umbellata; HuXxHuMi1 c1aboco-
MKHYTHIIA — u3 Nymphaea lotus, Utricularia gibba,
Pontederia natans, Trichanthecium parvifolium v Cype-
rus haspan (Lubini, 1983). CooO6luecTtBa JaHHOTO
IICHOKOMIUIEKCA IIPUYPOYECHBI K MEIKOBOITHBIM
y4acTKaM HEMPOTOYHBIX U CIA0OIPOTOUHBIX BOJIOE-
MOB DkBatopuaibHoil Adpuku. Hydrocharis cheva-
lieri Takke otMedeH B KynbType Colocasia esculenta
(Lubini, 1983).

DKOJIOTHS MECTOOOMTAHMIA M TOJEPAHTHOCTb K OC-
HOBHBIM abuoTuyeckum ¢akropam. CpenHeromoBasi
TeMIlepaTypa — OCHOBHOII abuoTudeckuii ¢axTop,
OrpaHMYMBAIOLINI pacrpocTpaHeHue BuaoB Hydro-
charis (Efremov et al., 2022). K cyiiecTBeHHbIM (ak-
TOpaM TaKKe OTHOCSTCS IJTyOMHa BOABLI B OMOTOIIE,
TUIT JOHHOTO TPYHTa U XMMUWYECKUI COCTaB BOJIBI.
PacripoctpaHeHue Ha ceBepe OrpaHMYSHO HE TOJILKO
CPEIHEroMOBLIMU TeMIlepaTypaMu (st H. morsus-
ranae —9.9...4+20.0°C), HO U yIbTpaNpeCHbIMH, OJIU-
rOTPO(PHLIMU  BOJAOEMAMMU, HENPUTOAHBIMUA IS
H. morsus-ranae n H. dubia. Hydrocharis dubia n
H. chevalieri 6onee TeruionoOuBBI, yeM H. morsus-
ranae, CpemHsIsI ToloBasl TeMIlepaTypa B Ipeleiax
apeana H. chevalieri pocturaer +20.1...+25.0°C,
H. dubia — +1.0...+30.0 (Efremov et al., 2022).

Hydrocharis morsus-ranae 0ObIYHO BCTpPEUAECTCS B
CTOSITYMX WJIU ¢J1aO0 MPOTOYHBIX BOJaxX (CKOPOCTh Te-
yenus <0.2 m/c) (puc. 20), B HEOOJIBIINX BOTHBIX
00BEKTaX, 3alUINEHHBIX OT BEeTpa W BO3ICHCTBUSI
BOJIH — B 3aJIMBax o3ep, cTapuliax (4acTo), 3aBOISIX
MEeIJIEHHO TEKYIIMX PEeK M PyYbeB, MPECHOBOIHBIX
JIMMaHaX, BHYTPUOOJIOTHBIX 03epax, NPEHaXHBIX U
OpOCUTEIbHBIX KaHajax (4acTo), KaHaBax, 3aToll-
JICHHBIX TOPMSIHBIX BHIpabOTKaX, Kapbepax, Impymax,
aemepHbix BogoeMmax (Cook, Liond, 1982; Makpo-
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¢uTthl..., 1993; Catling et al., 2003; SmanoB u mp.,
2014; Kaplan et al., 2018; KunpusiHosa, 2019; AD).
Bun iprypodeH K paBHIUHaM, BeIcoTaM 0— 1600 M Ham y. M.
(B cpennem 0—500) (Cook, Liiond, 1982; Efremov
et al., 2020). D10 akyIbTaTUBHBIN reaeodur, 3ace-
JISIET KaK XOPOIIO OCBENIEHHBIE, TAK U HECKOJIBKO 3a-
TeHeHHble MecToobuTanus (KpuBoxapueHko u Ap.,
1995; Vegetace, 2011).

Hydrocharis morsus-ranae BcTpedaeTcsl B 1300ar-
HoM nuanazoHe 0.0—3.5 m (B cpenHem 0.8) (Cook,
Liond, 1982; Ceupunenko, 2000; fAmanoB u mp.,
2014; Efremov et al., 2020; AD), MOXeT HEKOTOpOe
BpeMsI BbDKMBAaTh HA OOBOMHEHHBIX IPyHTax (puc. 2B).
IIpeanoyutaer Me30-, Me30eBTpOGHBIE (pexKe
BCTpedaeTcsl B eBTPOMHBIX) MECTOOOUTAHUS, B OTITH-
MaJIbHBIX YCIOBUSIX OBICTPO PACTET, HEPEAKO 3aHU-
Masi OOIIIMPHYIO aKBaTOPU10. AKTUBHAS PeaKLIUs BO-
IObl OT ciabokuciaoil mo mienouHoit: pH 5.8—8.8
(B cpemHeM 7.6), mpeaIounTaeT BUI HEHTPO-aJIKaiu-
¢wu. IpenmounraeT cpemHeskectkue Boabl 0.6—10.3
(B cpenHeM 5.3) MI-KB./IM?, ¢ quana3oHoOM oO1Iei
menoyHoctu 0.2—10.1 (B cpennem 4.2) Mr-sks./am>,
B TO BpeMms Kak H. dubia — Boabl ¢ Gobliieii 1ieiou-
HOCThIO (moctoBepHO Iipu p = 0.95, puc. 2e). Ilo
cpaBHeHUIo ¢ H. dubia, B buotonax H. morsus-ranae
colepsKaHe OCHOBHBIX MOHOB BEILIE; MPe00JIagaioT
MOHBI HATpUsl, KanbIus (IOCTOBEepHO mpu p = 0.95),
MarHusi (moctoBepHo Iipu p = 0.95) (puc. 3B, 3r)
(Cook, Liidnd, 1982; Toivonen, 1985; KpuBoxapueH-
Ko m nap., 1995; Ceupuaenko, 2000; Catling et al.,
2003; Kaplan et al., 2018; Zhu et al., 2018; Schwein-
gruber et al., 2020; AD). YaoenbHast 3J1eKTPOIPOBO/I -
HocTh 00br9yHO <0.30 MCMm/cMm, BenmuuHb 0.47 u
0.55 MCMm/cM orpaHUYMBAIOT pa3BUTUE BTOTO BUIA
(Pindel, Wozniak, 1998). Juana3oH ToJepaHTHOCTU
10 CyMM€ OCHOBHBIX MOHOB Bapbupyet oT 100 mo 1370
(B cpenneM 580) mr/omM?3 (puc. 211), 4TO MO3BOJISAET OT-
Hectn H. morsus-ranae X yCJIOBHO-IIPECHOBOIHBIM.
IToBbIlIeHHass MYTHOCTh, BbI3BaHHAsl TOBEPXHOCT-
HBIM CTOKOM, MOXET OIpaHMYMBaTh HEOOXOIMMOE
KOJIMYECTBO CBE€TAa W TOPMO3UTH pocT (Zhu et al.,
2018). Haubonee mmpoxKue auana3oHbl TOJIEpaHTHO-
CTU K PacTBOPEHHBIM (hOpMaM TSIKEIbIX METaIOB
oTMeueHbI 119 xkee3a — 0.01—967 mr/nM> 1 LMHKa —
0.001—108 mr/om? (AD) (puc. 36).

ITocKombKy 3TO YKOpeHsIolIeecss B OOBOTHESHHBIX
IpyHTax uiu (akyJibTaTUBHO CBOOOMHOILIaBAlOIIIEE
pactenue (Efremov et al., 2022), noHHBIE OTIOXEHUSI
OIOCPEIOBAHHO BIIMSIOT Ha XapaKTep pacIipocTpa-
HeHust H. morsus-ranae. JJoHHbIE TPYHTHBI, KaK Ipa-
BUJIO, OpTaHUYECKHUE, HEPEAKO C TOJICTHIM CJIOEM Ca-
MPOTeNieil, OPraHN4YecKoro mia, Topda; BCTpedaeTcst
Ha NIMHUCTBIX, MECYAHbIX, WJIUCTBIX U WIMCTO-TOPhSI-
HucThIx rpyHTax (Cook, Liiond, 1982; Catling et al.,
2003; AAmamoB 1 1p., 2014; Kaplan et al., 2018; Zhu et al.,
2018; Schweingruber et al., 2020; AD) (puc. 2a). B ot-
HOIIIEHUM YCJIOBUIl aJUTIOBUAJIBHOCTU U MeXaHuYe-
CKOTO cocTaBa rpyHrta H. morsus-ranae — Me30aJLTIO-
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BUAJIbHBIN (Mo1THOCTb ajmoBus 0.2—2.0 cM) ncam-
Momneaopwi, TATOTeeT K WINCTO-TIMHUCTBIM MU
WJIMCTO-TIECYaHbIM IPYHTaM.

Hydrocharis morsus-ranae He nepeHOCUT Ype3Mep-
HOTO OCYILIEHHUSI BOJOEMOB, CUJIBHBIX HABOTHEHMWIA,
YYBCTBHUTEJICH K OOJIBIIMHCTBY BHUIOB 3arpsi3HHUTE-
JIeit, cTpajaeT OT 3aperyJaIupoBaHUs peK, 3aUICHUS,
uanuinHeil a3BTpodukanuu (Cook, Liond, 1982;
MakpoduThl..., 1993; Kaplan et al., 2018). YMmepeH-
Has 3BTpo(dUKaALIMSI B YCIOBUSIX AHTPOIIOTEHHOTO
cTpecca MOXET CIOCOOCTBOBATh PacIpOCTPaHEHUIO
H. morsus-ranae (Bexos, 1994; MakpoduTsl..., 1993)
u H. dubia. Hydrocharis morsus-ranae paccMaTpuBa-
IOT KaK MHIMKATOP MPECHOBOIHBIX 3aMKHYTBIX €B-
TPOMHBIX BOTOEMOB, JOHHBIX OTJIOXEHUIA, GOraThIX
OpPTaHUYECKMMM BeIeCTBAaMM; HTUATHOCTHICCKUMN
BUJ, HAYaJIbHBIX CTaINIi 3apacTaHus BOJOEMOB C IO-
CTOSTHHBIM YpOBHEM Boabl (Makpo®uTHI..., 1993).

Hydrocharis dubia obutaetr B 03epax M cTapHuliax
(4acTo), Ha yJyacTKax peK M pydbeB, 3allUIIECHHBIX OT
BOJIHEHUI U CO C1abbIM TeueHreM (puc. 20), Bogoxpa-
HWINIAX, TpyAaX, MPPUTAIMOHHBIX KaHajdaX, Ha pH-
COBBIX TTOJISIX, B a(heMepHbIX Bogoemax (Haynes, 2001;
Kim et al., 2014; AD). Bcrpeuaetrcst Ha BbicoTe (0—
2600 (o6braHo 0—1000) M Hag y.M. (Den Hartog,
1957; Cook, Liiond, 1982; Efremov et al., 2000;
Haynes, 2001). KonoHusupyeT Kak 3aTeHeHHbIE, TaK U
XOPOIIIO OCBEIeHHBIE METKOBOIBS Ha ImyomHe 0.1—2.5
(B cpenHeM 1.0) M (puc. 2B) (Zutshi, Vass, 1971; Lim
etal., 2016; Efremov et al., 2020; AD). Hydrocharis
dubia pearupyeT Ha BHe3aITHbIC KOJIeOAHUST YPOBHS
BOIBI, GOPMUPYS JOUYEPHUE PO3ETOUHBIC MOOETU Ha
VIJTMHEHHBIX TIaruTpoIrHeiX (Lim et al., 2016), Mo-
XKET HEeKOTOpPOe BpeMs BBIDKMBATh Ha OOBOIHEHHBIX
rpyHTax. TsaroreeT K Me30-, Me30eBTPO(HBIM, peXKe €B-
tpodHbM BogaM (Oki, 1994; Haynes, 2001; Kim et al.,
2014; AD). B skcniepumente (Tsuchiya, 1989) H. du-
bia, BBRIpaIlIEHHBIN NpU coAep>KaHUM OOILEro Heop-
raHnyeckoro aszora 30 Mr/i, naBaj MakCHUMAaJbHYIO
IJIOTHOCTB paMeT (736 3K3./M?), caMylo BBICOKYIO MaK-
cuManbHyI0 6uoMaccy (80.4 r cyxoii Macchl/M?) U ca-
MYIO BBICOKYIO OOIIYIO YMCTYIO mpoayKumio (185 r cy-
X0 Macchl/M 3a 82 cyT.). PacteHus1 B OemHbBIX TTMTa-
TeJbHBIMU BellleCTBAMU YCIIOBUSIX MMeJU
OTHOCUTEIHLHO OOJBIIYIO JOJIO KOpHEBOiI Omomac-
ChI, HEOOJIBIIIYIO TOJIIO JIUCTHEB M OOJIBIIIYIO IIPOIOJI-
KuteabHocThio Xu3HU (Tsuchiya, 1989). Oto anka-
MW, IpUypOYeH K HENTpaJIbHBIM 1 CIa0O0IIeI0Y -
HeiM (pH 7.0-9.0 (B cpenHem 7.9)) Bomam, umeer
BBICOKHWI AMAIa30H TOJIEPAHTHOCTU MO IIECJTOYHOCTH
(3.4—16.8 (B cpenHeM 8.6) Mr-skB./1M>), 06LIAs KECT-
KOCTb ~86.7 Mr/nm? (puc. 2r, 2¢; 3a). CiocoGeH BblIep-
KUBaTh 3HAUUTEIbHBIE COACPXKAHUSI PACTBOPEHHBIX
¢opM HUTPATOB, AMMOHUSI, a30Ta, Kb, MarHusI,
HaTpus, cyJbdaToB, (poctaToB (Zutshi, Vass, 1971; Sa-
meera et al., 2011; Siraj, 2011). B skoromax Boma
OOBIYHO OTJIMYAETCS BEICOKUM COAEPKaHUEM MOHOB
Kaysi, MarHus 1 cyiibdartosB (puc. 3B, 31). Jlnanaszon
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TOJIEPAHTHOCTU K MMHepaiausanuu ot 60 mo 271
(B cpenHeMm 159) mr/om3, 4TO TO3BOJISIET OTHECTH
3TOT BUJ K TUITMYHO-TIPECHOBOIHBLIM (Zutshi, Vass,
1971; Siraj, 2011; AD).

Hydrocharis dubia pacteT Ha TpyHTax C MOILIHBIM
CJIoEM WJia U camporneseid, Kak MpaBujo, WINCTHIX,
VI WINCTO-TJIMHUCTBIX (puUc. 2a); BenuunHa pH co-
craBisieT 8.1—8.4, moTepu Ipu IIpoKaIMBaHuu 27.2—
66.0% , kcioToHepacTBOpUMBbIit ocamok — 20.3—33.0%
(Zutshi, Vass, 1971; AD). B oTHOLIIEHUU YCJIOBUIA aji-
JIIOBUAJIBHOCTU U MEXaHWYECKOTO COCTaBa rpyHTa BUI
SIBJIIETCSI OPTO-ME30JLTIOBUATIBHBIM (MOIIIHOCTh aJl-
moBus 2.0—5.0 cMm) geTputorne1oPruiIbHO-IICaMMOIIe-
JIO(PMIIBLHBIM.

Hydrocharis chevalieri iprypodeH K BOTHBIM 00b-
eKTaM co cyiabbiM TeyeHuem (1o 0.1—0.2 m/c) — K 3a-
BOJSIM PEK, PYyYbeB (4aCTO JIECHBIX), HEOOJBIIIM BO-
JToemMam, 00JIoTaM C y9aCTKaMM OTKPBITOM BOJIBI, 3a-
00JIOUEHHBIM KOTJIOBMHAM I10 KpasiM IIEpUOANYECKU
3aTallJIMBAaeMbIX TaJIbBETOB, JIOIWHAM, OOBOTHEH-
HbeiM gyram (Cook, Liiond, 1982; Lubini, 1983;
Nowell, Fletcher, 2006; AD).

DTOoT BUA BCcTpedaeTcs Ha BeicoTe mo 1000 M, B
cpemaeM ot 100 mo 500 M Ham y.M. (Cook, Liiond,
1982; Efremov et al., 2000). IIpeamnoyuraer XopoIo
ocBelieHHbIe yaacTky (Lubini, 1983), BeposgTHO, IB-
JIsieTcs: (PaKyIbTaTUBHBIM T'€IMO(PUTOM, HO IIPU BBI-
pyOKe JIecOB He BBIIEPKMBACT KOHKYPEHIIMU C OoJjiee
CBETOJIIOOMBBIMU BUAaMM. [1ybrHa BoAgbl B OMOTO-
nax cocrtasisieT oT 0.1 mo 1.0 (B cpemnem 0.5) M, Ha
oospmiux rnyouHax H. chevalieri oopa3yeT 1iaBalo-
e Mo0eru 1 y4acTByeT B (POpMUPOBAHUHU CIUIAaBUH
(Lubini, 1983; AD) (puc. 2B). Ilociie oGcbixaHus B
MOCJEIYIOIINEe TIePUOAbl OTHOCUTEIBHO TITyOOKOI
BOIBlI BOCCTAHABJIMBACT HAJI3eMHYIO OMoOMaccy, J0-
cturast HBeTeHus yepe3 ~5 mec. (Lubini, 1983).

ITo oTHoOIIEHMIO K aKTUBHOW peaklMu BOAbI
H. chevalieri — ycioBHBII aunmo-HedTpodui (B OTIU-
4yyie OT IPYIMX BUIOB poaa, JOCTOBEpHO mpu p = .95,
puc. 2r), onTuMajbHbIl nuana3zoH pH Haxoautcs B
npenenax 6.0—7.0 (6.4), npennmodynTaeT HeTpaIbHbIE
U CJIa0OKMCIIbIE, ME30-, ME30€BTPO(HBIC, BEPOSITHO,
TUIIUYHO-TIPECHBIE BOABI C OOJIBIIMM KOJMYECTBOM
B3BEIIIEHHBIX YaCTUII. 3aceisieT OoraTble OpraHuKOMN
TPYHTBI, YaCTO C 0OJIBIIIOI MOITHOCTHIO uia (Lubini,
1983; AD), sBasercd oOpTO-Me30aJUIIOBUAIbHBIM
rncaMmMoneaso(GuIoM-IeTPUTOIECIOMUTIOM.

HecmoTpst Ha HekoTOpylo MOpGhOJOTHYECKYIO
ob6ocobsieHHOCTh poda Limnobium ot Hydrocharis
(Efremov et al., 2021), pe3yabTaTbl MCCIETOBAHUS
IlactoMa, (uioreHeTUYeCKoit M Ouoreorpaduye-
CKOIl pEeKOHCTPYKLMI CBUAETEILCTBYIOT O YPE3BbI-
yaitHoii 61uzoctu Limnobium v Hydrocharis (Lietal.,
2022). CxoncTBO MHPOSIBASETCS M B OTHOIIEHUM K
YCIOBUSIM MecTooOuTaHuii — Limnobium laevigatum
u L. spongia npuypodYeHbl K NEPUOANYSCKU 3aTOILISI -
€MbIM Jiyram, 60JioTaM (B TOM YKCJe 3a0010YEHHBIM
JiecaMm), o3epam, 3aBOJsIM, IpydaM, OeperaM pek, Ka-
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HaJioB ¥ KaHaB. CaMble KPYITHBIE pacTeHus L. spongia
YKOpPEHSIOLIMECS, Pa3BUBAIOTCS Ha WJIe W CILJIaBU-
Hax, 0ojiee MeJIKHUEe — HEYKOPEHSIOIIMNECs, CBOOOI-

HoOIUTaBaoIme’ (Cook, Urmi-Konig, 1983). Limno-
bium laevigatum 9acTo IIPUHUMAET y4acTHUe B hOPMU-
poBaHMM cooOuIecTB TuieiictoduTtoB (Pontederia
azurea, P. crassipes) (Cook, Urmi-Konig, 1983), no-
no6Ho Buaam pona Hydrocharis.

BuBoawl. Hydrocharis morsus-ranae Kak BUI C
HaunOoJIbIlIeii 00J1aCThI0O OOMTAHUS UMEET CaMbIii 00-
IIUPHBIA EHOKOMIIJIEKC, BKIIOYAMOIIUK HEe MeHee
36 accouuanuii, B COCTaBe KOTOPBIX OTMEYEHO HE
MeHee 276 BunoB. LleHokoMiuiekc H. chevalieri otnu-
yaeTcst oounreM rejjopuToB, B TO BpeMsl KaK B COCTa-
BE LIEHOKOMIIJIEKCOB JBYX IPYTMX BUIOB KITIOUEBOE
3HAYCHME UTPAIOT TMAATOMUTHI U IiieiicTopuThl. O0-
pasyeMble BUJAMU pojJa COOOIIECTBa XapaKTepU3y-
I0OTCS TIPOCTOM cCMHMOPGOJI0THUe, CpeqHe BUI0OBOM
HAaCBILIEHHOCTHIO OT 13 * 4 1o 21 £14 BUIOB U BLICO-
KOl moJieit MamooOmIbHbIX BUIOB (34—73%). Onpe-
JIeJIeHbl TIpelieibl TOJIEPAHTHOCTU JJISI BUIOB pojla
Hydrocharis 10 OTHOIIIEHUIO K OCHOBHBIM a0MOTHUYE -
CKUM (pakTOpaM — IIyOMHE, TUITY TPYHTA, CKOPOCTHU
TeUEeHMsI, aKTUBHOI peaklMy, COACPKAHUIO B BOI-
HOI cpelie OCHOBHBIX MOHOB PACTBOPEHHBIX COJIei 1
pPacTBOPUMBIX (POPM TSKENBIX MeTaioB. OOLIYHO
BUIBI POJA BCTPEYAIOTCS B CTOSIUMX MJIU CIa00 Mpo-
TOYHBIX BOMHBIX OOBEKTaX, B IIMPOKOM 3KOJIOTO-
TUAPOXMMUUYECKOM OUAIla30HE, OJHAKO IPEarouu-
TarOT Me30TPO(PHEIE U ME30EBTPOPHEIE MECTOOOMTA-
Hus. Bunsl pona Hydrocharis SBISIIOTCS TIPECHOBO/I -
HBIMU U YCJIOBHO-TIPECHOBOIHBIMU, BBIIEPKUBAIO-
IIUMHU  CIIa00COTOHOBATO-MIPECHOBOMAHbBIE YCIIOBUS
oburtanusi. Hydrocharis chevalieri yCIIOBHBIN amyao-
HEUTpoWI, OCTaIbHBIE BUAObI — anKaiuduiel. Ilo-
ckonbKy H. morsus-ranae v H. dubia — 3T0 yKOpeHSIIO-
meecss B OOBOTHEHHBIX TPYHTaX WM (PaKyJIbTaTUBHO
CBOOOMHOIIABAIOIIE PACTEHUS, TOHHBIE OTJIOKEHMS
OITOCPENOBAHO BJIMSIIOT HAa XapaKTep paclpoCTpaHe-
HUSI, OMHAKO OHU TATOTEIOT K TPYHTaM C GOJIBIIIUM KO-
JIMYECTBOM MUTATEJIbHBIX BelllecTB. B oTHolIeHUU
YCJIOBUI aJUTIOBUAJIBHOCTU 1 MEXaHMYECKOTO COCTaBa
rpyHta H. morsus-ranae u H. dubia — opto-, Me30auto-
BUAJIbHBIE JeTpUTOIIeNIO-TIcaMMorieiobwisl.  Hydro-
charis chevalieri 3acensieT 6oratble OpraHMKOM TPYHTHI,
YacTo ¢ GOJIBIION MOIIHOCTHIO WA (OPTO-ME30aJLTIO-
BUAIBHBIN ncaMMoMneJIODI-AeTPUTOIIETOMMT).
B uenom, H. morsus-ranae v H. dubia otnudaroTcs
IIUPOKOM TOJEPAHTHOCTBIO K KAYeCTBY BOA U JTOH-
HBIX 0CaAKOB. BO3MOXHBIMM TIpUYMHAMU MCUE3HO-
BeHUs1 nonyasiuii Hydrocharis B OTAEIBHBIX YaCTsIX
apeajia MOTYT OBITh Jerpagalus MECTOOOMTAaHUM B
pe3ylibTaTe CeIbCKOXO3IMCTBEHHO 1 MMPOMBIIIIIEH-
HOI NesATeIbHOCTU, U3MEHEHUSI TUIPOXUMUYECKHUX
XapaKTepUCTUK U TUAPOJOrnYeckoro pexuma. He-

8 Limnobium laevigatum // Invasive Species Compendium. Wall-
ingford, UK: CAB International. https://www.cabi.org/isc/
datasheet/115273 (mata ob6pamenust:08.06.2022).
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CMOTpSI Ha TOBOJBHO OOMIbHOE IBETEHUE U TIJIOIO-
HollleHre (KpoMe CeBEpHBIX T'paHull y H. morsus-
ranaen H. dubia), BereTaTUBHOE pa3MHOXEHUE UTpa-
€T OOJIBITYIO POJTb B MOMACPKAaHNN YMCICHHOCTH TT0-
OyJSILIMK. XapaKTepHoe IS BUAOB poja ciadboe ce-
MEHHO€ pa3MHOXEHUE 1 MOJIoBasl cerperalusi orpa-
HUYIMBAIOT BO3MOXHOCTH ITOJIOBOTO BO30OHOBIICHUS.
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3Key Laboratory of Aquatic Botany and Watershed Ecology, Wuhan Botanical Garden,
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% Independent researcher, Katowice, Poland
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The genus Hydrocharis L. combines free-floating, occasionally rooting obligate pleistophytes and rooting hy-
drohelophyte, which are edificators and subedificators in freshwater vegetation communities. How ecologi-
cally similar are these closely related species? It has been found that Hydrocharis dubia (Blume) Backer. and
H. morsus-ranae L. are conditionally freshwater alkaliphilic mesoeutrophic, ortho-, mesoalluviophilic detri-
to-, psammopelophiles. Ecologically H. chevalieri (De Wild.) is isolated, it is a freshwater acidoneutrophilic
meso-, mesoeutrophic, ortho-mesoalluvialophilic species indifferent to the mechanical composition of bot-
tom sediments. The coenocomplex of H. chevalieri is characterized by abundance of helophyte communities;
in the composition of the coenocomplex of two other species hydatophyte and pleistophyte communities play
a key role. Communities with species of the genus Hydrocharis are characterized by simple synmorphology,
relatively high species richness, and a high proportion of low-abundance species.

Keywords: Hydrocharis, Hydrocharitaceae, coenocomplex, ecology, abiotic factors, communities
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