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BBenenue

Alismatales — mops0k ogHOAOIBHBIX (MONOCOLS), cocTosmid U3 14 ceMeiCTB,
167 ponoB u BKIIIOYArOMIUi B ceOst mopsiaka 4785 BumoOB, O0JbIas 9acTh KOTOPBIX
TATOTEET K MPECHOBOJHBIM MecTooOutanusiM (Stevens, 2001). B Hem BbIsABISIETCSA
rpynmna TaKCOHOB, YCIOBHO oOOO3HauaeMasi «BBICHIME» WIH «aapo» (“core”)
Alismatales (Xiaoxian & Zhe-Kun, 2009), 3anumaroiias Ha KjiaJorpaMmmax
TEPMHUHAIFHOE TOJ0KEHHE B BUJE «KOMMAKTHOW» Tpymmsl (Stevens, 2001). Briciue
Alismatales nprcnoco0eHbI K MPOU3paCcTaHUIO B MPECHOM, COJIOHOBATOW U MOPCKOM
BOJIC, U OOJIBIIUHCTBO U3 HUX I[BETYT, OMBUISIOTCS U MPOAYIUPYIOT TUIOJBI U CEMEHA
non Bomoi. K aroit rpymme otHocstcs cemeiictBa Posidoniaceae (Posidonia),
Ruppiaceae (Ruppia), Cymodoceaceae (Halodule, Cymodocea, Oceana, Syringodium,
Thalassodendron, Amphibolis), Zosteraceae (Zostera, Phyllospadix),
Potamogetonaceae (Potamogeton, Groenlandia, Althenia, Stuckenia, Zannichellia),
BKJIIOUaroIiue B ceds 15 ponos u nopsiaka 249 suaor (APG 1V, 2016; POWO, 2023,
Macfarlane et al., 2017) (Tabnuma 1).

Tabmuua 1. TakcoHoMuueckuii coctaB mopsiaka Alismatales.

Knacc | [Topsnox CemeiicTBO
Araceae Juss.
Tofieldiaceae Takht.
Hydrocharitaceae Juss.
Butomaceae Mirb.
Alismataceae Vent.
Scheuchzeriaceae F. Rudolphi
Aponogetonaceae Planch.
Juncaginaceae Rich.
Maundiaceae Nakai
Posidoniaceae Vines
Ruppiaceae Horan.
Cymodoceaceae Vines
Zosteraceae Dumort.
Potamogetonaceae Bercht. & J. Presl

Monocotylendoneae
Alismatales




W3 uucna cemetictB Boicimx Alismatales, Ruppiaceae u Potamogetonaceae —
NPECHOBOJHBIC M COJIOHOBATOBOJIHBIC pacTeHHs, Toraa kak Posidoniaceae,
Cymodoceaceae u Zosteraceae oTHOCATCS K SKOJIOTUYECKON TPYIIIIe MOPCKUX TPaB,
YKU3HEHHBIN LIUKII IPEJICTABUTENCH KOTOPOU MOJIHOCTHIO MPOXOIUT B MOPCKOM BOJIE.

OTUMOJIOTUSL Ha3BaHUS H3TOM H3KOJIOTMUECKOW TIpynmbl (OT TOJUIAHICKOrO
“Zeegras”, nemenkoro “Meeresgras” wim “Seegrass’) oOBICHIETCS UX CIIOCOOHOCTHIO
o0pa3oBbIBaTh MOAOOME JEPHOBUHBI U (HOPMUPOBATH CBOECOOPA3HBIE «IOJBOJIHBIC
JAyra», 3aHUMAaroIye OoJIbIIME IUIOAAN W IPUBJIIEKAIOIIME MHOKECTBO MOPCKHX
*uBoTHBIX (Coleman & Williams, 2002), tak »e kak cooOiectBa 31akoB (“Grasses”)
MIPUBJICKAIOT TPABOSAIHBIX MIICKONUTAKOIMINX. BriepBele B Hay4yHOUl JUTEpaType
TepMUHOM «(paHeporamHbie Mopckue TpaBbey (“phanerogame Meergewichse”)
MOPCKHE IIBETKOBBIE PACTeHHs ObUTM 0003HA4YeHBI HEeMEIKUM OoTaHukoMm [laynem
Amepconom (Ascherson, 1871) B pabore «Ieorpadudueckoe pacrpocTpaHCHHE
mopckux TpaBy (“Die geographische Verbreitung der Seegraser”). XoTs B HEMEIIKOM,
TOJUTAHJICKOM U, BO3MO>XHO, CKaHJMHABCKUX S3BIKAX COOTBETCTBYIOIIUE CIIOBA ObLIH
u panee (Kuo & Hartog, 2001). Tak kak oHM OOpa3yrOT SKOJOTHYECKYIO, a HE
TaKCOHOMUYECKYIO IPYIIILY, 1O 3TOI0 OHU PACCMaTPUBAIMCh KAK COBOKYITHOCTh BUJIOB,
a HE KaK OTHENbHbIE CEeMEHCTBAa. AIIEPCOHOM OBbUIM OIyOJMKOBAHBI JE€TalbHbIC
JaHHBIC TT0 TAKCOHOMHUH, OMOJIOTHU U PACIIPOCTPAaHCHHUIO MOPCKUX TpaB (Ascherson,
1875), koTtopble B Hanbosee MpopabOTaHHOM BHUjI€ ObLIM TIpencTaBiieHbl B 1906 romy
B BHJI€ MOHOTpaduu, B KOTOPO OH BbiAenus 32 BUAA U 8§ POJOB MOPCKUX TpaB,
pacripocTpaHeHHbIX B MupoBom okeane (Ascherson, 1906). Knaccudukaims MOpCKux
TpaB AIlIEpCOHA PaCIIUPSIIACh €r0 MOCIEAOBATENSIMH, OJHUM U3 KOTOPBIX CTAJl aBTOP
moHorpaduu «Mopckue TpaBsl Mupa» (“The Sea-Grasses of the World”) Kopuenwc
Xaptor (Den Hartog, 1970). Ota moHorpadwust siBIsUIach HA MOMEHT CBOETO BBIXOJa
HanOoJIee MOJTHBIM TAKCOHOMUYECKUM 0030pOM MOPCKHUX TPaB C OMUCAHUSIMU BHUJIOB,
JAHHBIMHU T10 KOJIOTMH U PACTIPOCTPAHEHUIO KaXkI0T0 BUJIA U POJIA, @ TAKXKE KIIFOUaMHU
o onpenenenuss 47 BugoB (¢ 4 moaBHAAMH), OTHECEHHBIX K 12 pojnawm,

cocraBistonM 2 cemeiictBa (Potamogetonaceae u Hydrocharitaceae).



Ha ocHoBe Monorpadpum Xaprora M TakCcOHOMHUeCKHX pabor (Sachet &
Fosberg, 1973; Cambridge & Kuo, 1979; Eiseman & McMillan, 1980; Kuo &
Cambridge, 1984; Ravikumar & Ganesan, 1990) B 2002 romy mox pemaxiuei
Openepuka lopra u Pobdepra Koynza Obuta m3mana kaura «MeToabl TI00aIbHBIX
uccnempoBanuii Mopckux tpapy» (“Global Seagrass Research Methods”, Short & Coles,
2002). B monorpaduu pa3mMenieHbl KI04Y-0MpeaeTuTeh BUA0OB MOPCKUX TPaB U 0030p
JIMTEPATyPHBIX JTAHHBIX, OArOTOBICHHBIe XapToroM. B moHorpaduu Short u Coles
(2002) npusznaercss 60 BHUIOB MOPCKHX TpaB, OTHOCSIMXCS K 12 poxaawm,
npuHauIekanmx Kk 4 cemeiicteam (Posidoniaceae, Cymodoceaceae, Zosteraceae,
Hydrocharitaceae).

C XX Beka uCCIenoBaTeM MOPCKHX TpaB OTMEYAIM B MEPBYIO OYEpE.b
MOTEHIIMA X035 HCTBEHHOT'O UCIIOJIb30BaHUSI MOPCKHX TpaB, HO B XX| Beke uHTepec K
HUM C(POPMUPOBAJICS HE CTOJBKO KaK K ChIPbIO, CKOJIBKO KaK K CpeAo00pa3oBaTesM,
UTPAIOIIMM BaXXHYIO pojb B ¢ukcamuu yriaekucioro raza (The World Atlas of
Seagrasses, 2003; European seagrasses..., 2004; Larkum et al., 2006). C ydetom
BAXHOM 3KOCUCTEMHOW POJIH, YI3BUMOCTH U XO35IMCTBEHHOTO 3HAYCHUSI MOPCKUX TPaB
OUYeBHJIHA HEOOXOJUMOCTh PETYJSIPHOTO MOHHTOPHHTA COCTOSIHHSI U COCTaBa MX
coobmiecTB. B HacTosIiee BpeMss MOHUTOPUHT MOPCKHUX TpaB BEIETCS y MOOEpeRuid
kak ropomoB (Final Report of the New York State Seagrass Task Force:
Recommendations to the New York State Governor and Legislature, December 2009),
Tak U 1enbix cTpaH (Seagrasses of Australia: Structure, Ecology and Conservation,
2018).

[To mHenunro XapTora, 3HAUUTEIBHBIA IPOPBIB B HMCCIEIOBAHUSIX BBICIINX
Alismatales mpou3sormien, ¢ OgHOW CTOPOHBI, B CBSI3M C pPacHpOCTPaHCHHEM
TUAPOOMOTIOTHYECKUX, B TOM YHCIIC BOJIOJNA3HBIX, HUCCICIOBAHUM, OTKPHIBAIOIINX
HOBBIE TJTyOOKOBOJHBIC BHJIBI M1 MECTOOOUTAHUS, a C JIPYrOd CTOPOHBI — B CBSI3U C
BHEJPEHUEM MOJCKYJIApHBIX wuccaenoBanuii (Short & Coles, 2002). Oguum u3
pasesoB OOTaHUKH, IPU3BAHHBIX PACIIMPHUTD MpeAcTaBaeHus o Biciux Alismatales,
apisieTcs  (uioreHeTuyeckas — ¢uroreorpadus, U3ydaromias — UCTOPUI0 U

3aKOHOMEPHOCTH  TeorpadudecKkoro  paclpocTpaHeHus  pacteHmid.  Takas
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PEKOHCTPYKIIMS TPOIECCOB PACCEJICHUS PACTEHUM C HCIOJIb30BAaHUEM METOJIOB
MOJICKYJISIpHON ~ (DUJIOTEHETHKH  TO3BOJIAET  MOJYYUTh  JOCTOBEpPHBIE WU
BepudUIIIpPyEeMbIe MOACTH (POPMUPOBAHUS apEaIOB UCCIIETYEMBIX TAKCOHOB.

Hacrosimiee uccnenoBanne 0OCHOBaHO Ha MPOBEICHUM aHAIN3a HYKJICOTHIHBIX
MOCJICIOBATEIPHOCTEH C TMPUMEHEHHWEM MOJICKYJIAPHO-TEHETUYECKUX METOOB
WCCJICIOBAHUA U C WCITOJIb30BAHUEM KIIATUCTUYCCKUX METOJUK IJISl YCTAHOBJICHUS
bunoreHeTnyecKux cBs3eil poaoB Beiciiux Alismatales u co3manus ocHOBaHHOM Ha
HUX MOJIEH PEKOHCTPYKIIMH TpoIiecca pacceleHus: M30paHHBIX TaKCOHOB, B TOM
YHUCJIe — ¢ UCTIOJIb30BAaHUEM NajIe000TaHUUECKUX MaTEpHaJIOB.

AKTyaJlbHOCTHL  pabdoTbl. MccrmenoBaHusi  MPOILIECCOB  JIBOJIONMH U
dbopMHUpOBaHUS apeaioB KJIIOYEBBIX TPYIT I[BETKOBBIX PACTCHHH SIBIISETCS
dbyH1aMeHTaIbHOM 3a1a4elt ¢punoreHeTudeckoi gpurtoreorpaduu (Crisci et al., 2003).
Bricine Alismatales Bxitouaror 5 cemeilcTB BoaHbiX pacteHuit (Posidoniaceae,
Ruppiaceae, Cymodoceaceae, Zosteraceae, Potamogetonaceae), mpouspacTaronmx B
MIPECHBIX, COJIOHOBATHIX WJIM MOPCKHX BOJAaX BCEX MATEPHUKOB, KpOME AHTAPKTUIBI
(Den Hartog, 1970; Kaplan, 2008; Ito et al., 2013; POWO, 2023). Untepec k
MCCJIEIOBAHHOM IPYIITIE BBI3BAH CHCTEMATUYECKUM IMOJIOKEHHEM TaKCOHOB, BXOJISIITUX
B €€ COCTaB, U WX (DUIOTCHETUYCCKUMH CBs3sIMHU. [IpeicTaBieHUE O TOJIOKEHUU
ceMeucTB u 00 ux uucie MHorokpatHo meHsioch (Den Hartog, 1970; APG I, 1998;
APG II, 2003; APG III, 2009; APG IV, 2016; Xiaoxian & Zhe-Kun, 2009; POWO,
2023): panee A. JI. TaxtramxsHom (1966, 1987, 2009) BbIAEAsSIOCH CEMEUCTBO
Zannichelliaceae, BKJIFOUeHHOE B HacTosIee BpeMs B cocTaB Potamogetonaceae, a
oTIeIpHOE ceMecTBO Ruppiaceae panee cunranu nojaceMmeiictBom Potamogetonaceae
(Jacobs & Brock, 1982, 2011). Bonpoc 0 nonokeHuu poioB BHyTPHU CEMEUCTB U 00 UX
cocTaBe OBUI HEJABHO TIEPECMOTPEH Ha OCHOBAaHWU  (DUIOTEHETUYECKHUX
uccnenoBanuii: U3 poga Cymodocea 0wl BbifieneH pon Oceana ¢ €IWHCTBEHHBIM
BunoM Oceana serrulata (R. Br.) Byng & Christenh. (Govaerts et al., 2021).
AKTyanpHOM TIpOOJIEMON SBIISIETCSI PEKOHCTPYKIUS TMPOIECCOB  (POpMUPOBAHUS

apeasoB TaKCOHOB BhICIINX Alismatales.



AKTyalnbHOCTh HACTOSIIIETO HCCJEIOBAaHUS IPOUCTEKAET U3 HEAO0CTATOYHOM
W3YYEHHOCTH U HEOOXOAMMOCTH MPOJOJDKEHUSI padOT MO0 YTOUHEHHUIO HYKJICOTHIHBIX
MOCIICZIOBATEILHOCTEN € TMPUMEHEHHEM MOJEKYISIPHO-TeHETUYECKUX METOIOB
UCCJIEIOBAaHUN U KJIQJAUCTHUYECKUX METOAUK NJIsi YCTAHOBJICHUS (PUIIOTCHETHUYECKUX
cBsizeld pomoB BhicmMX Alismatales u co3maHus Momenu pacceleHHs] OTACIbHBIX
TaKCOHOB C YY€TOM JAaHHBIX MajJe000TaHUKH.

Heab paOoTbl — PEKOHCTPYKIMS MPOLIECCOB PACCENCHHS POJOB BBICIIUX
Alismatales.

B pabore HaMu ObUTM TOCTABJIEHBI CIAEAYIONINE 3aJa4M:

1. IlpoBectn GuUIOTCHETHUYSCKUN aHAIM3 BCeX PoAOB BhIcIMX Alismatales
MOCPEACTBOM CEKBEHUPOBAHUS T€HOB W/WiKM 0TOOpa mocienoBarenbHoctet JJHK u
PHK wu3 otkpsiToii 6a3s1 nanubix GenBank NCBI;

2. BpIIBATH 3aKOHOMEPHOCTH PACHPOCTPAHEHUs IPEACTABUTENEN BBICIINX
Alismatales Ha OCHOBe aHaJIM3a OPUTMHAIBHBIX U JINTEPATYPHBIX JaHHBIX 00 apeanax,
MEXaHH3MaxX pacceyeHus: U MOp(OJOTHYECKUX MPU3HAKAX N3YUCHHBIX TAKCOHOB;

3. OnpenenuTs TUMOTETUYECKUE LIEHTPHI MPOUCXOXKICHUS M CO3/1aTh MOJAEITHU
paccenenuss  Bbicux  Alismatales Ha  ocHOBe — (DUIOTEHETUYECKHX |
najaeo00TaHUYECKUX JAHHBIX.

Hayuynasi HOBU3HA UCCIIEIOBaHHS COCTOUT M3 HECKOJIBKHIX TTO3HUITHIA.

1. BriepBbie yCTaHOBJIEHBI HYKJICOTHIHbIE TOClenoBarenbHocTu 1 Halodule
emarginata Hartog (5.8S, truL, rbcL), Cymodocea rotundata Asch. & Schweinf. u
Zostera asiatica Miki (trnL) B pe3ynbraTte cekBeHrpoBaHus reHoB (5.8S, trnl, rbcl);

2. BnepBeie mpoBeneH aHanu3 nociefoBarenbHocTedt  JIHK um PHK
npeacTaBuTeNel Bcex poaoB Beiciiux Alismatales npu ucnonb3oBanuu 5 reHoB (5.8S,
trnL, nad7, matK, rbcL), mocTpoeHo (hrIoreHeTHYeCKoe IepeBo MeTooM baiieca;

3. Ilosy4eHbl HOBBIE CBEICHUSI O paclpoCTpaHeHUU Zosteraceac B POCCUNCKOMN
yacTu akBatopuu bantuiickoro 1 OX0TCKOro MOpeu;

4. Onucana aHaToMusl TIEpUKApIIHs TpencTaBuTeneit Zosteraceae: Phyllospadix

iwatensis Makino u Zostera asiatica;



5. Co3mana opurvHaibHas MoOJElb pacceneHus Bbicmux Alismatales u3
TUIIOTETUYECKUX IIEHTPOB MPOUCXOXKICHNUS HAa OCHOBAaHUM (DUIIOT€HETUUECKOTO aHaJIH3a,
0COOEHHOCTEH 3KOJIOTUH U NAJIE000TAaHNYECKUX JTaHHBIX.

Teopernyeckasi W mNpaKTHYeCKas 3HAYUMOCTb PadoTbl. Pe3ynbrarhl
UCCIJIEZIOBAHUSA MOTYT OBITh HCIOJB30BAHBI SKOJOTAMHU JUISI PEIICHUS MPHUKIaJIHBIX
IPUPOJOOXPAHHBIX 33/1a4, MOCKOJIBKY B Mpolecce coopa 00pas3oB ObLIH MOTYYEHBI
JAHHBIE O PACIPOCTPAHEHUH YSA3BUMBIX BUIOB BhicnX Alismatales. OOHapy>keHHBIE
HOBBIE MECTOOOMTAHHUS MOPCKHX TpaB Ha KypuibCkux ocTpoBax crnocoOCTBOBAIU
00OCHOBaHHUIO II€J€CO00PA3HOCTH CO3JaHUsI 0CO00 OXpaHsAeMONl MPUPOAHOU
TEppUTOPHUH Ha 0. Ypym, a Ha KaMyaTke — Mopckoro kapooHoBoro nonurosa. [lomumo
3TOT0, B POCCUICKON YaCcTH MPUOPEKHBIX BOJI banTHIICKOro MOps BBISIBIEHBI (PAKTOPHI,
IPENATCTBYIOIINE PACIPOCTPAHEHUIO MOPCKUX TPaB, YTO MOXKET UCIIOIb30BAThCS JJIS
OLICHKM 3KOJIOTHYECKOTO COCTOSIHUSL OOCJIEIOBaHHBIX YYacTKOB M pa3pabOTKu
MEpOIPUATHNA MO €ro yaydieHuto. [lociaenoBarelbHOCTH HYKJIEOTHIOB, TIOTYYEeHHbIE
HAaMH B pe3YJIbTaTe CEKBEHUPOBAHNUS, BBITPYKEHBI U IOCTYITHBI B OTKPBITOM 0a3e JaHHbBIX
GenBank NCBI, 4ro mo3BoJHMT HCHOJB30BaTh UX B HMCCIECHOBAHUAX (UIOTEHUU U
ouoreorpaduun Bbeicimx Alismatales. CoOpannbie oOpasubl Beicmux Alismatales
nononHuwiM repoapuit um. A.K. CkBopuosa [maBHoro 6orannyeckoro cana um. H.B.
[uuuaa PAH. Pesynbratsl MOTryT OBITH HKCIOJNB30BaHbl B  MPENOJABAHUU
dburtoreorpadum.

IHos105keHNsl, BLIHOCUMbIE HA 3ALLMTY.

1. Bce ponpl Beicnx Alismatales 00pazytoT MoHOGMIETUUECKUE TPYTITIHI B
JIBYX CECTpUHCKHX Kianax — Ruppiaceae-Posidonaceae-Cymodoceae u Zosteraceae-
Potamogetonaceae. B knmane Ruppiaceae-Posidoniaceae-Cymodoceaceae 6azanbHOe
MOJIOKEHUE 3aHUMAIOT CECTPUHCKUE JIPYT JIpyry poasl Ruppia v Posidonia. B xnane
Zosteraceae-Potamogetonaceae 0a3ainbHOE TMOJOKEHUE 3aHUMAIOT MPEACTABUTEIH
ceMeiicTBa Zosteraceae — cecTpuHckue poawl Phyllospadix v Zostera.

2. Paccenenne  Beicmmx ~ Alismatales  mpoucxomuno — TOCTEEHHO,
THAPOXOPHO U 300XOPHO, IMOCPEICTBOM pACIPOCTPAHEHUS IJIOJOB, (hparMeHTOB

BETETATHBHBIX MOOETOB U IEJIBIX PACTEHUH, OTIETUBIIUXCS OT cyOcTpara. JlanbpHwmii
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NEepPeHOC MMeJl CYLIECTBEHHOE 3HaYeHue npu ¢opMupoBaHuM Bhiciinx Alismatales,
YIAJICHHBIX OT LEHTPA MPOUCXOKICHUSI.

3. [Tpomueccrr hopmupoBanust ponoB Beicinx Alismatales 3aBepmmaucey He
MO3[JHEE HWIKHETO MeEJla, a MX PAaCCEIICHHE Ha4yaloCh W3 IPECHBIX AKBATOPHIA,
COOTBETCTBYIOIIMX COBpeMeHHOM Boctounoit Aszum. Paccenenue mnpeacTaBUTeNeH
Potamogetonaceae mpoucXogwyio MO NPECHOBOAHBIM BOAOEMAaM U  BOJOTOKAM
[onnBanbl, ¢ mocieayomuM BugooOpaszoBanueM. [IpeacraButenu xe Ruppiaceae,
Zosteraceae, Posidoniaceae u Cymodoceaceae Hayaliu CBO€ pacCelIeHHe II0
oOpazyloliemycsi  MaTepukoBoMy  Ienbdy  pacnagaromieiics loHaBaHbl, ¢
NOCJIEAYIOIUM BHU000pa30BaHUEM U 000COOJIECHUEM JIOKAIBbHBIX SHAEMHUKOB, B TOM
YHUCJI€ MPECHOBOIHBIX.

AnpoGauuss MaTepHaJIOB Hcc/eqoBaHusi. Marepuansl paboThl  ObUTH
npexacraBieHsl Ha VI MexayHapoAHOW HAay4YHO-NIPAKTUYECKOW KOH(EPEHIINH
«Mopckue uccnenoBanus u oopazosanne: MARESEDU-2017» (r. Mocksa, 2017), Ha
Hay4YHO-TIpaKkTHUeckoi koHdpepenmuu “6th International Conference on Comparative
Biology of Monocotyledons” (r. Haran, 2018), Ha Bcepoccuiickoli HaydHOM
KOH(EpeHIIMU ¢ MeXAyHapoaHbIM ydactheM «Hacnenue akamemmka H.B. Iumuna.
CoBpeMEHHOE COCTOSIHUE M TMepCleKTuBbl pa3Butus» (r. Mocksa, 2019), Ha
Bcepoccuiickoii HayyHON KOH(EPEHIMH C MEXIyHapOJIHbIM ydacTHeM «diopa u
oxpaHa reHodoHIa», mocBsmeHHon 80-netuto co aus poxaeHus B.C. Hosukosa (T.
Mocksa, 2020), Ha Mex1yHapoJHOM HayYHOU KOH(EpEeHLIUH CTYI€HTOB, aCIUPAHTOB
U MOJIOJBIX yueHbIX «JlomoHOCOB-2020» (r. Mocksa, 2020), Ha III Bcepoccuiickoii
HAy4YHOW KOH(EpEeHIMH C MEKIyHapoAaHbiM yuactueM «Kapronorus wu
pEenpoIyKTUBHAsT OHOJIOTHUS  BBICIIMX  PAcTEHUN», TOCBSAUIEHHOW 85-1eTuto
npodeccopa A.Il. Menuksaa (r. MockBa, 2020), na Konkypce paboT MOIOIBIX
yuenblx 'BC PAH, nocsiienHoM rojty Hayku U TexHojoruid B Poccuu (r. Mockaa,
2021).

Iyonukanuu pe3yabratoB mucciaeaoBanuii. I[lo Teme nuccepranuu
OITyOJIMKOBAaHO 9 TeyaTHBIX padoT, B TOM uuciie 3 — B )KypHajaX, HHIAEKCUPYEMBIX B

Scopus, 1 — B WoS, a Takxe 5 T€31COB JOKJIA/I0B.
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Ctpykrypa U o0beM padoThl. [{uccepranus usnoxeHa Ha 206 cTpaHunax,
BKJIIOYAET BBEJICHUE, 4 TJIaBbl, 3aKJIIOUEHHE, BBIBOJIbI, CIUCOK JuTeparyphl (338
UCTOYHHUKOB, B TOM uucie 272 — Ha MHOCTPAHHBIX fA3bIKaxX), 3 mpuioxeHus. Pabora
COJICPXKUT 9 TabJIHII, WITIOCTpUpOBaHa 38 pUCYHKaMH.

JInunbiii BkIax aBTopa. OCHOBHBIE PE3yNbTAaTbl, IPEICTABICHHBIE B
JUCCEPTALMH, TTOJIyYEHbl CAMUM aBTOPOM WJIM IIPU €r0 HEMOCPEACTBEHHOM YYacTHH.
Bxnan aBTopa siBisieTCS ONMpeAeioNMM Ha BCEX 3Tamax MCCIeAOBaHUS: y4acTUU B
MIOCTAaHOBKE 3a/lay, IMOJEBOM cOope MaTepuajoB, JaOOPATOPHOM HCCIEIOBAHHH,
00CYX/IECHUM pe3yJbTaTOB B Hay4HbIX NyOnukanusx. [IpoBeneHue MoseKyIsSpHO-
TeHETUYECKUX MCCIIEI0BaHUHN TPOBOAMIIOCH COBMECTHO C U MO PyKOBOJICTBOM K.0.H.
H.IO. Owon u A.T. JleitHcoo. buonHpopmarnyeckas MareMaTHUKO-CTATUCTUYECKAS
00pa0oTKa JaHHBIX NMPOBOJWIACH COBMECTHO C U MOJ pyKOBOJACTBOM K.0.H. E.U.
MaisneBa u FO.M. JleGenena.

baarogapHocTn. ABTOp BbIpaXkaeT OOJIBLIYIO OJAaroJapHOCTh CIETYHOUUM
KOJUIETaM U CIIEMAIMCTAaM: KOJJIEKTUBAM DKCIIEUIIMOHHOIO LIEHTpa MUHKUCTEpCTBA
oboponsl Poccutickoit @enepanuu u BOO «Pycckoe reorpadguueckoe o0OI111ecTBOY 3a
IIOMOIIlb B OPraHM3alUy HKCIECIULIHUOHHBIX IIOE3J0K II0 TEME MCCIECI0BAHUS;
n00pOBOJIbLIAM, YYacTBOBaBIMM B cOope Bbicmmx Alismatales mo nporpamme
«Oxpyx)amuii Mup»; K.0.H., c.H.c. buonornyeckoro Qakynbrera CIIOI'Y Hropro
FOpreBuuy IlonoBy 3a momols B NPOBEACHUHU MOJEBBIX Pa0OT U LIEHHbIEC 3aMEUaHUsI
MpU MOATOTOBKE TeKCTa paboThl; 1.0.H., I.H.c. 'bC nmenu H.B. lunmna PAH NBany
Anekceepnuy IllaHnmepy 3a KOHCyJbTaMM IO IOATOTOBKE MaTEpUANIOB IS
CCKBEHHUPOBAHMS W HUX IOCIeAyromeld o0padoTtku; n.0.H., B.H.c. ' BC umenn H.B.
[Mnumaa Hartaneto MuxainoBHy PelIeTHUKOBY 3a IIOMOILUb IIPU ONPEACICHUU
CIIOKHBIX B CHCTEMaTHYE€CKOM OTHOIIEHWHM BHJIOB; K.0.H., c.H.c. Ilepsoro MI'MVY
nuMmeHn .M. CeuenoBa, HCTUTYyTa MEIMIIMHCKOW NMApa3UTOJOTHH, TPOIMUYECKUX U
TpaHCMHUCCUBHBIX 3a00seBanuii um. E.M. MapuunoBckoro Hanexne FOpbreBne Oron
32 OpPraHU3auio ¥ MOMOIIb B IPOBEACHUHN MOJIEKYJISIPHO-TEHETUYECKUX UCCIIEI0BAHMIM
BUI0B Bbiciiux Alismatales; x.6.H., c.H.c. HUUM ckopoit momomnu umenu H.B.

Cxmudocodekoro Apso TomacoBrua JIeiHCO0 32 TOMOIIh B SKCTPAKIIUKA TOTAITHHOM
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JIHK u3 rep6apubix Matepuaiion; FOpuro Muxaiinosuuy JleOeneBy 3a KOHCYJIbTALMIO
[0 BBIPABHUBAHUIO OTOOpPAHHBIX MOCJEN0BATEIbHOCTEH; K.0.H., B.H.c. UDP nmenn
K.A. Tumupsasesa PAH Esrennto MBanoBnuy ManbpleBy 3a KOHCYJbTAallMM 11O
METOJIaM TOCTPOCHUS (PUIIOTEHETUUECKUX JIEPEBBEB; ACIHUPAHTY TeorpauuyecKoro
¢dakynbrera MI'Y umenn M.B. JlomonocoBa Makcumy CranuciaBoBuuyy PocioBy,
H.c. 'BC umenu H.B. Iluunna PAH Hukure Cepreesuuy 3npaBueBy v M.H.c. ' BC umenu
H.B. Iumuna PAH Ilerpy CepreeBuuy MoBieBy 3a KOHCYJbTAallMM IO BOIIPOCaAM
uctopuueckor ¢uroreorpaduu; acnupanry Muctutyta reorpapuun PAH Anrennne
EBrenpeBHe ['HEIEHKO 3a KOHCYJIBTALMU 110 IOATOTOBKE KAPTOCXEM.

OTnenpHO aBTOpP BbIpakaeT OyarofapHocTh K.I.H. Baneputo I'puropreBuuy
[TarmyHOBY, CKOPOIIOCTHKHO CKOHYaBLemycs 6 sstuaps 2021 r., 3a o0ydyeHue MmeToam
IIOJABOAHBIX UCCIIETOBAHUM.

HccnenoBanue BoimoiHeHO Ha 0aze YHY «®onpoBas opaHxepes» 3a cuer
IPAHTOBOrO NpoekTa KoHKypca PO®DM Ha nydmme npoeKTsl (PyHIaMEHTAIbHBIX

HaY4YHBIX HCCHCIIOB&HHﬁ, BBIIIOJIHACMBIC MOJIOABIMH YUYCHBIMU, O6y‘{aIOHII/IMI/IC}I B

actmpanTtype, Ne 19-34-90164.
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I'masa 1. O61ume cBenenus o cemeictBax Beicmx Alismatales

1.1. OcobenHoct MOP(OJOTHUH U TAKCOHOMUYECKUNA COCTAB CEMENCTB

1.1.1. Posidoniaceae

CewmeiictBo Posidoniaceae Bkimtodaet B cedst oqun poja Posidonia ¢ 9 Bumamu:
Posidonia angustifolia Cambridge & J.Kuo, Posidonia australis Hook. f., Posidonia
coriacea Cambridge & J.Kuo, Posidonia denhartogii J.Kuo & Cambridge, Posidonia
kirkmanii J.Kuo & Cambridge, Posidonia oceanica (L.) Delile, Posidonia ostenfeldii
Hartog, Posidonia robertsonae J.Kuo & Cambridge, Posidonia robertsoniae J.Kuo &
Cambridge, Posidonia sinuosa Cambridge & J.Kuo (POWO, 2023).

[IpencraButenu cemeiictBa Posidoniaceae — MHOTOJIETHHE TpPaBSIHUCTHIE
KOPHEBHIIHBIC MOPCKHUE (WIIN 3CTyapHbIe) morpyskeHHsie pacterus (Kuo & McComb,
1998b). BerBneHme  KOpPHEBHWIA  MOHOINOAHMATIBHOE, (QOpMa  KOPHEBHIIA
WIMHAPUYECKas, HO y HekoTopwix yrutomeHHas (P. australis); ompeBecHenwue
KopHeBuIia He xapakrepno (Cambridge & Kuo, 1979).

JIucTopacmnoyioxeHrue odepeHOe ABYPSATHOE, MPUKPEIUICHNE JINCTA K CTEOII0
MOXHO OXapaKTepu30BaTh KaK CHJSYEE; BIArajldile JHUCTa OTKPBITOE; JIHUTYJIa
NPUCYTCTBYET;  aypHKYJbl  TPUCYTCTBYIOT,  HWHTPAaBarMHAJIbHBIC  YCIIyHKH
NPUCYTCTBYIOT. JIMCTBS JWHEHHBIC, JICHTOBHIHBIC, TapaJlJICIbBHOHEPBHBIC WA
YeThIpEXTpaHHbIE MOHOHEPBHBIE C PA3BUTHIMU BJarajlvIlaMd, BEpXyIIKa JHCTa
cpe3anHas. YcTbuia otcyTcTByoT (Kuo & McComb, 1998).

CornBetusi ma3yniHbie, IIBETKH COOpaHbl B KOJIOCOBUIHBIC (2) 3-5-1IBETKOBBIE
MIO/IBOJTHBIE COIBETHSI, MHOTIa COOpAHHBIE B CJIOKHYIO KHCTh, MOACTHIIAEMYO0 2 Wiu 4
peAyLIMPOBAHHBIMU JIUCThIMH, OpAaKTEH IMPHU IBETKE OTCYTCTBYIOT. Ilepen Hawamom
IIBETCHUSI KOJIOCKM OCBOOOXKIAIOTCS OT OOEpPTKM BIArajuil JUCTheB. LIBeTku
000€emoJIbIe, 9acTO TPUOPAKTEOIATHBIC, aAKTHHOMOP(DHBIS, TUKINYECKHE, TPUMEPHBIC,

THITOTHHUYHBIE, amoxiaaMuaabie (Kuo & McComb, 1998; Den Hartog & Kuo, 2006;
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Remizowa et al., 2010; Remizowa et al., 2012). Auaporieit coctout u3 3 (peako us3 4)
METaJOUIHBIX CHUJIBHO YIUIOIIEHHBIX THIUMHOYHBIX HUTEH, Ha KaXIIOH C HApyKHOU
CTOPOHBI 10 BCEU JJIMHE MPUKPETUICHBI 2 OOJIBIIKNX MPOJIOATOBATHIX MbUTbHKUKA (KUO
& McComb, 1998). B o6oemoybix I[BETKAaX MNbUIBHUKNA IPAKTHUYCCKA KacaroTcs
pBLUIbIIA, HO OTUIOIOTBOPEHUE MTPOUCXOIUT 10 CO3PEBAHUS COOCTBEHHBIX MBIILHUKOB.
B TepMuHanbHOM IBETKE MECTHK JTUOO OTCYTCTBYET, JTUOO SIBISICTCS CTEPHIIBHBIM —
MPEACTaBISIET COOOW POTOBUIHBIMN MPUIATOK, a THIYMHKU, HE TMOJIEP>KUBAcMbIC
MECTUKOM, CBEPHYThl BOBHYTpPb. TepMHUHAIbHBIE MYKCKHE I[BETKH CTaHOBATCS
3peibIMH paHbllle, yeM Oa3aibHble. OIUIOJOTBOpEHUE 005S3aTEeIbHO MPOUCXOAUT B
OTKphITOM Boje. [Ipu co3peBannn MHoruUe 1BeTKU aboptupyrorcs (Kuo & McComb,
1998). IIbUIbHUKHM CHASIYME TETPACIOPAHTUATHBIE, CENapUPOBAHHBIC, (PAKTUYECKH
JIOp3ajJbHbIE HAa MOIIHOM YIUIONIEHHOM II€TAJIOUIHOM CBSI3HUKE; BCKPBIBAIOTCS
NPOAOIBHBIMU IENsAMHU; y P. 0ceanica pa3BUT IIWIOBHIHBIA HaACBSA3HUK. [lpu
BCKPBITUH (B3PBIBE) MBUIBHUKOB MbUIbIA MJIOTHO 3aMOJIHIET 00BEM BOJIbI, B KOTOPOM
HaxomATCca 2 JApyrux 1BeTka. Mopdoyioruio MbUIBIEBOIO0  3€pHA  MOXHO
XapakTepu30BaTh KAaK HUTEBUJIHYIO (YTPEBHUJHYI0), HWHANEPTYPHYIO, JIUIICHHYIO
DK3MHBI. | MHENEeN aroKapIiHbli, MOHOMEPHBIN; Kaplessa C aluKaJIbHbIM CHASYUM
JIMCKOBUIHBIM HEPETYJIIPHO JIOMACTHBIM PBUIBLIEM, MOKPHITHIM MaNWLIaMH; 3aBsS3b
BepxHsst. Ctuinoauii orcyTcTByeT. CemMsa3a4aToK OJIMH, OUTErMalIbHBIN, TIIalleHTalMs
anuvKanbHasl, OPHEHTAlMs CeMs3adyaTka OpPTOTPOIHAs; LBETKM IPOTOAHJIPUYHBIE.
OmnbuieHue rUnruAPOPUIBLHOE.

[Imog — couyHas OJHOCEMSIHHAs OJHOJIUCTOBKA, KOTOpPAsk BCKPBIBAETCS 10
BEHTpaJbHOMY IIBY. BuBumapus npaktudecku He Boipaxkera (Kuo & McComb, 1998).
Cemena ¢ auddepeHIIMPOBAaHHBIM  3apOJbIINIEM, JIMIIEHHbIE  HHAOCIEpMA.
JuccemMunanusi TUAPOXOpHAsh WM 3HAO0300XOpHAsi — COYHBIE IUIOJbI MOEIAOTCS
peidbamu u mopckumu mnrunamu (Kuo & McComb, 1998). Cems pa3BuBaetcs
HEPaBHOMEPHO: MEPBOHAYAIBHO OHO MPUKPEIUIEHO K OJHOW U3 JIaTepalbHbIX CTEHOK
IJI0/1a, 3aTEM pa3pacTaeTrcs W 3aloJIHSAET BCKO IMOJOCTh 3aBsi3U. BHyTpu mioja,

MIPUKPEIUICHHOTO K MAaTEPUHCKOMY PACTEHHMIO, HAUMHAET PAa3BUBATHCS MPOPOCTOK.
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CeMsi10711 HAYMHAET YChIXaTh MpomopiroHanbHo pocty nouku (Kuo & McComb,

1998).

1.1.2. Ruppiaceae

MonotumHoe cemeiicTBO Ruppiaceae Bkmowaer pox Ruppia, B koTopom
npu3Haercs 11 Bumos: Ruppia bicarpa Yu Ito & Muasya, Ruppia brevipedunculata
Shuo Yu & Hartog, Ruppia cirrhosa (Petagna) Grande, Ruppia didyma Sw. ex Wikstr.,
Ruppia drepanensis Tineo, Ruppia filifolia (Phil.) Skottsb., Ruppia maritima L.,
Ruppia megacarpa R.Mason, Ruppia polycarpa R.Mason, Ruppia sinensis Shuo Yu &
Hartog, Ruppia tuberosa J.S.Davis & Toml. (POWO, 2023).

Hpe,Z[CTaBI/ITeJII/I ceMencTBa — OJHOAOMHBIC MHOT'OJICTHUC TPAaBAHHCTLIC
pacTeHus, IMOJIHOCTBIO UJIM ITOYTH ITOJIHOCTBIO ITOTIPYKCHHBIC B BOAY, C JJIMHHBIMHA U
TOHKHMMHU TIIOJI3YYHMMH KOPHCBUIIAMH, OT Y3JIOB KOTOPBIX OTXOOAT 1 nmm 2
HCPA3BCTBJIICHHBIX KOpHA C MHOI'OYUCICHHBIMM OYCHb TOHKHMMH KOPHCBBIMHU
BOJIOCKaMH, C NpSIMOCTOSSYMMHU TnoOeramu. bazanbHbIl cTeOens ¢ MpUAATOYHBIMU
KopHsMHu. [IpouspacraroT B BogoemMax OT ¢J1a00COJICHBIX JO TUIIepraIuHHbIX.

[ToGern ot o4eHb KOPOTKUX J10 Oojiee 2,5 M BBICOTOHM, B MOCIEIHEM Cllydae
obmnpHO pa3BerBieHHBIE (Den Hartog & Kuo, 2006). Mexaoy3nusi yJUIMHEHHBIE,
nepeMeHHoﬁ JJIMHBI. BetBienue BEICTATUBHBLIX CT66HH nu KOPHCBHUIIIA
MOHOIIOAHNAJIBHOC, COLBCTHUA — CHMIIOOHUAJIBHOC. HGKOTOpBIe BUABI MOI'YT pacTHu H
I[BECTH B CBOOOJIHO IJIABAIOIIEM COCTOSIHHH, MIpUpAcTasi K CyOCTpary, Mpu MepBOU
BO3MOKHOCTH, C IIOMONIIBIO IIPHAATOYHBIX KOpHCfI. JIuctes CUOAYNUC, IIPOCTHIC
y3KOJ’IHH€I>iHBIC, ABOSAKOBBIITYKIIBIC, C OUYCHb OOJIBIIIUM KOJIWYECTBOM TAaHUHOBBIX
KJIICTOK; OT OCTPbIX JO YCCUHCHHBLIX Ha BCPXYHIKEC, C Y3KMUMH psAAaMH JIAKYH,
okanmIIstoIMX cpenHioro kuiky (LiBenes, 1979). Kpas rinankue, Ha BepXyllKe JIUCTA
HEpPAaBHOMEPHO 3y0dYaThie; MO0 00€ CTOPOHBI OT CpeAHEH >KHIJIKH UMEIOTCS IIUPOKHUE
BO3MyIIHBIC JIaKyHBI. [IpwpocTas K HUXHEH 4YacTH, NTPWIMCTHUKH 00pasyroT
OXBaThIBAIOIIIEE CTEOEh OTKPBHITOEC TPyOUATOE AMIUIEKCUKYJISIPHOE BIArajuile C

MNEpCroH4YaTeiM JIOCKYTOM H HEOOJILIITUMU AypUKYyJIaMH 110 60KaM; HUMCCTCA
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NEPEKPHITUE 3aKPBUIKOB; JIUTYJIbI HET; MPUCYTCTBYIOT HE3aMETHbIE AKCUIUISIPHBIC
BHyTpuBIaraiguiiaeie yemyiku (Den Hartog & Kuo, 2006). JIuctest pacnoararoTcs
OUYEpEHO, Ha BEPXYIIKE WMEIOTCS OJHA WJIM JIBE Tapbl CYNPOTHUBHBIX WM TOYTH
CYNPOTUBHBIX JINCTHEB C HEMHOro OoJjee B3AyThiIMU Biaraiuinamu (MaBpoaues,
Cokomnos, 1998).

[{BeTku coOpaHBbI B a3yIIHbIC, abpaKTeaTHbIC, KOJIOCOBUAHBIC, aKPOTICTATEHEIE
COLIBETHS, (POPMHUPYIOIIMECS MEXIY pa3AyThIMH OCHOBAaHUSMM BIIArajiMIl ABYX
BEPXYIIECYHBIX JINCTHEB; OCh COIIBETUS KOPOTKAs, IPSIMOCTOSYAs, MHOTJA YTOIIACTCS
MOCJIE LIBETCHMUSI; IJTMHA COLIBETUH pa3iMuHa — OT HECKOJIbKUX CAHTUMETPOB 110 Oosiee
4eM METpa, OCH YacTO YJIIMHSIOTCS 33 CUET PACTSHKEHUS KJIETOK B ITPOIIECCE IIBETECHUS;
y OOJIBIIMHCTBA BHJOB IIOCJEC IBETCHHS COIBETHS CHUPAIBHO CBOPAYMBAIOTCH,
oIycKasi co3peBaroliue mioasl Ha aHo. Tak, Hanpumep, y Ruppia cirrhosa (Petagna)
Grande ocHOBaHWE CONBETHS OBICTPO YUTMHSCTCS, IO MEpPE POCTa CKPYIHMBACTCS B
Bujie cripand. [lapimaabHbie COIBETHS OTKPHITHIC IBYXIIBETKOBEIE (peke 3 1 mmm 3
[[BETKOB). MexX/I0y3/1e MOJ] COIBETHUEM B Hadalie I[BETEHUsS KOPOTKOE, HO 3aTeM
3aMeTHO yanuHseTcs. Huxke 3Toro Mexaoy3ius paciooKeHo 2 CONMMKEHHBIX y37a,
HECYIIHUX JIUCThsI C Pa3BUTON IJIACTMHKON. B maszyxax Takux JIMCThEB 0Opa3yroTcs
OOKOBBIE MOOETH, KOTOPHIE B 1IEJIOM IMOBTOPSIOT CTPOEHHUE TJIaBHOTO nodera. Takue ke
OOKOBBIC TMMOOETM HAXOMATCI M B Ta3dyXaxX HIDKEIeXKaluX JIMCTheB. llepBoe
MeXI0y37iue Ha OOKOBBIX MOOerax Bcerja ykopoueHHoe. Bce ocranmbHbIe JTUCTBS
UMEIOT pPa3BUTHIC TUTACTMHKH. Kakaoe mapnualbHOE COIBETHE COCTOWT M3 JBYX
COJIMYKEHHBIX 000EMOJIbIX BETKOB. [[BETKM pacmoioKeHbl MO0 pa3HbIE CTOPOHBI OCH,
HO O4eHb Osm3Ko npyr k apyry (Lsenes, 1979).

[{BeTKHM anoxjaMUAHBIC, HO UMEIOT JIBa OYCHb MEJIKUX YCITyEBHUIHBIX BBIPOCTA,
PacCroJIOKCHHBIX Y OCHOBAHHS TBIYMHOK, M YAaCTO OMHUCHIBAIOTCS KaK PYIMMEHTHI
okosionBeTHuka (LIBenes, 1979). Anmaporeit U3 AByX MPOTUBOIOJIOKHBIX THIYUHOK.
THIYMHKY CBOOOJIHBIE, C OYCHH KOPOTKON HUTHIO U IIHUPOKUM CBSI3HUKOM; MBITLHUKH
OKCTPOP3HBIC, C IBYMsI OMCIIOPAHTUATHBIMU TEKaMHU, BCKPBIBAIOIIUMICS MPOJAOIBHO.

Texkmn ot OKPYTIJIBIX A0 HIMPOKOJJUIMIITHUYCCKUX, OIIaJdaroT ITOCJIC BBI6pOCEl IIBIJIBIBI.
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[Iupokuii CBSI3HUK MbUIBHUKA W CHUASYME TEKH, OXBATHIBAIOIIUE OCh COLIBETHS,
CO3/AI0T JIOKHOE BIIEYATIIEHUE YEThIpEXThIYMHOUHOTO 11BeTKa (Kaul, 1993).

[Muuenei anokapnHeiil U3 2—16 cuasuux win noutu cuasuux kapmein (Haynes
etal., 1998a), uare ux 4, 1Be M3 KOTOPBIX MPOTUBOJICIKAT THIYUMHKAM, & HE YePESIYIOTCS
c HuMMH, Kak y Potamogeton. 3aBs3u siineBUAHBIEC, ¢ HEOONBIIMM YEIIyHYaThIM
JUCKOOOpPa3HBIM pPBUIbIIEM. Y OONBIIMHCTBA BHUJOB TIOCIE OIUIOJOTBOPEHUS Y
OCHOBAaHMS KaXKJOTO IUIOJOJIUCTUKA Pa3BUBAETCS MOJOTUH (OCHOBAHHE THUHEIEs),
KOTOpPBII W TpUIAeT 3aBUTKaM 30HTUKOBUAHBIN Buja. CemMms3adyaTok OJuH,
kamnuiaoTporubiid (MaBpoaueB, Cokonos, 1998).

Y Ruppiaceae  XopoIlio BbIpaXXCHAa MPOTAHAPHUSA, MPEMATCTBYOMIAS
caMooNbUIeHHIO. [[BETKM Ka)KJI0TO COLBETHS y PYIIUN NPOXOASIT Kak Obl JiBe (ha3bl
Pa3BUTHS — CHavaJla MY>KCKYIO, IOTOM, MOCJI€ BHIOPOCA MBUIBIIBI, KEHCKYI0. OqHAKO
€MHOTO MHEHMsI Ha cueT ompeneieHus netrka HeT. Tak, H.B. Yas (Uhl, 1947)
OTMeYall, 9YTO [BETOK Ruppiaceae — 3To coOpaHue MYKCKHX W JKEHCKHX I[BETKOB
(nceBmanimii). [lo MHEHUIO e OONBIIMHCTBA IPYTUX HcclenoBaTeneit (TaxTamksH,
1987; Singh, 1965; Posluszny & Sattler, 1974; Kaul, 1993), userox Ruppiaceae — 3to
uctuHHbIN 11BeTOK. b.P. Kayns (Kaul, 1993) ormeuaer, 4To He3aBUCUMOCTH MPOIIECCOB
MopdoreHeza THHEIES M aHApPOLeS y PYMHEBBIX — ATO 4YepTa, XapaKTepHas s
HMCTUHHOTO I[BETKA, 4 HE TICEBIAHITHS.

Jlo co3peBaHHsS TBUIBHUKOB TMPAKTUYECKH OJTHOBPEMEHHO (MHOTIA OJiHA
HEMHOT'O ONEpekaeT JPYryl) pa3BUBAIOTCA [JIBE Kaprelibl B TPAaHCBEP3aJIbHOM
MoJI0KeHNH. BCkope nociie HuX B MeIMaHHOM IJIOCKOCTH BO3HUKAET BTOpas Mapa, 3T
KapreJulbl MPOTHBOJIEKAT THIUMHKAM; BBIIIEPACIIONIOKEHHAS Kaprieija HEMHOTO
OlepeXxaeT B Pa3BUTUU HUXKEpacHoJiokeHHyro. [lepBas mapa xapnesun yaep>KuBaet
JUIUPYIOUTYIO MO3ULIUIO B OTHOIIIEHUHU pa3MEPOB OUEHb KOPOTKOE BpeMsi, BTOpas rapa
obicTpo ux norousier (Jlokk, 2015). MHorna yeTBepTas kapmeiia, pacroioXeHHas
MeJIMaHHO-a0aKCcuaabHO, HE pa3BUBaeTcs (abopTuBHAs kapreiia). B npyrux ciygasx
YyeTBepTasl KapreJuia He 3aKJIa/IbIBACTCSl BOBCE, M IBETOK UMEET TOJIBKO TPHU KapIelibl,
HO MECTO JIJIs1 YeTBEPTOM KapIeslibl OCTaeTCs, U (UIIJIOTAKCUC B IIBETKE HE MEHSETCS

(Kaul, 1993). B nBetke ¢ 8 kapnemtamu (Hanpumep, y R. occidentalis S. \Watson)
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CHaYaJla MOMapHO BO3HUKAIOT YEThIPE KapMesulibl, KaK 3TO ObLJIO OMMCAHO BBILIE IS
nsetka ¢ 4 kapnemnamu (Jlokk, 2015). 3arem, yepenysicb C MEPBbIMU YETHIPHMS
MPUMOPAUSIMU Kapriellsl, BO3HUKAIOT eile 4 MpuMopaus, IpudyeM He 00s3aTelabHO
CUHXpOHHO. VX 3aj0’keHHe HIET B KOCO-BEpTHKaJIbHOM HampasieHuu (Pemusona,
2007). [IBe BblIIENEXKAIIME KapleiUulbl 4YacToO OIEpPeXalT B pPa3BUTUU [IBE
Hkenexamue. M3penka passuBaetcs nepsras kapresuia. OHa ¢popMupyercs: oKoJo
IIEHTpa THUHENEeS W MOXKeT ObITh (epTmiibHOM wam crepunibHor (Kaul, 1993). B
Ipoliecce Pa3BUTHSI KapIieJUlbl CTEHKA 3aBsI3U MOCTENEHHO OKPYKAeT €AMHCTBEHHBIM
cemsizauaTok. Ha »ToM »Tame Ha KaxaoW Kapreiie pa3BUBaeTcs abakCHUaTbHBIN
BBIPOCT. PbLIbIIE BOBHUKAET B BUJE KOJIBIIEBOIO 3auaTka. CTUIOIHM U PhUIbLE KaXKI0M
KapIejulbl CTAaHOBATCA O0oJiee BBIMYKIBIMHU B CBS3M C YBEIMYECHHEM pPa3MEpOB
Kapresuibl Ha OoJiee mo3aHuX craausax pa3sutus (Lacroix & Kemp, 1997).

Ha nop3aibHOM BBIPOCTE KapIliejulbl U3 YCThUIA BBIACIAIOTCS My3bIPbKHU Ta3a.
OHu, BEpOSITHO, CIyKaT Il 0OECHEeYeHUs IUIABYYECTH COLBETUS B BOJAEC M IS
ynaBauBanus TeUbIel (Kaul, 1993). Ha mo3gneit craguu pa3BuUTHUS IIBETKa Ha
TBIYMHOYHOW HUTH MOSBIsETCS adaKCUaNbHBINA MPUATOK (denryiika). OH UMeeT MOYTH
paauaibHOE CTPOCHHE, 3aTEM YIUIOLIAETCS B JIOP30BEHTPATIbHOM HANPABJICHUMU.
[TpoBoasiue Tkanu B yenryiike oTcyTcTBYIOT (Posluszny & Sattler, 1974). Ilpupona
abakcuabHBIX Yenryek y Ruppia u ux GyHKIMH HEAOCTaTOYHO U3y4eHbl. HekoTophie
UCCIIEIOBATENM CYUTAIOT, YTO OHU CONOCTABMMBI C CETMEHTaMU IEpPUAHTa, KakK,
Harnpumep, y Potamogeton, ogHaKo OTIMYaIOTCS OT HUX CBOMM MO3JHUM 3aJ105KEHUEM
1 OTCyTCTBHEM NpoBosmux Tkaneu. Tak, E.B. Masponues u /I.J1. Cokomnon (1998),
NpUHHAMAs MPOUCXOXKACHUE YEIIyeK W3 CErMEHTOB INE€pPUaHTa, CUHUTAIOT UX
CTPYKTYpOMH, MOJBEpPruieiicss CUIbHOW PEIyKIMU, YTO, BO3MOXXHO, OOBACHSET H
M3MEHEHHE BPEMEHH UX 3aliokeHus. [Ipu TakoM paccMOTpeHHH OTEPS] TPOBOASIIINX
TKaHEeW MOXET BO3HUKATh M3-3a MAJICHBKUX Pa3MepPOB YEIIYEK, UX KOPOTKOU KU3HU U
BOJHOM cpennl cymecTBoBaHus pactenus (Kaul, 1993). Tem He MeHee, MO TaHHBIM
N.D. Jlokk (2015), gemyiika y Ruppia 3axmagsiBaeTcsl MO3KE THIUMHOK. ITO
MOATBEPKAAET TUIOTE3y O TOM, YTO YElIyiKa SBISETCS BHIPOCTOM CBSI3HUKA, a HE

cermeHTaMm nepuanta (Taxtamksn, 1987; Posluszny & Sattler 1974), tak xak B
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MPOTUBHOM ClIy4ae OHa JoJKHA Obl1a Obl 3aKiIaAbiBaThes epBoil. Kpome toro, ob1iee
qyrca0 Kapneil y Ruppia BapeupyeT B JOCTaTOYHO IIMPOKHUX Tpezenax. Tak, Imo
nanaeiM b.P. Kaynsa (Kaul, 1993), B xananckux momyismusx R. maritima L. u R,
occidentalis S. Watson OONBIIMHCTBO pacTeHHW MMeTH 4 Kapresuisl, a okosio 30%
pactenuii — 3 xapnesuisl. [lo nanueim 1.3. Jlokk (2015), pa3zdbpoc B ymcie kapnemut B
neeTkax R. maritima cocraBmsit ot 4 10 9. OmHako OoJbINas YacTh W3yYEHHBIX
COILIBETHI COOTBETCTBOBAJIa TUIMYHOM IS 3TOTO pOJAa CXEME CTPOCHUS LIBETKa U
umena 4etbipe kapnemisl. [Ipu stom b.P. Kayns (Kaul, 1993) ormeuaer, uto uncio
THIYMHOK U MX TMOJIOKEHHUE B IIBETKE HE 3aBUCUT OT YMCIIA U TOJIOXKEHHS Kapreul.
Heb6onbmytro BapuabenbHOCTh B aHjpoiiee koHctatupoBaiu Y. Ilocmymnbiit u P.
Cartnep (Posluszny & Sattler, 1974): B oaHOM M3 HU3Y4YEHHBIX IIBETKOB OHHU
HaOroAa)Iu aOOPTUBHYIO TEKY THIYMHKH, a B IPYTOM LIBETKE THIYMHOYHASI HUTh UMEJIa,
IIO-BUJIMMOMY, Pa3ABOEHHBIN BBIPOCT cBs3HUKA. [lo mHenuro /1.JI. CokoisoBa u ero
coaBTopoB (Sokoloff et al., 2006) u 1.3. Jlokk (2015), pa3nuuus B 4KClie U CTPOCHUU
TBIYMHOK R. maritima MoryT 3aBUCETb OT CTEIIEHH! CPACTAHUS LIBETKOB JIPYT C JPYTOM.
B menomM Mexay pasHBIME TOMYJISIIUASMU OJHOTO Buaa Ruppia cTpykTypa mBeTka
MOKET BapbUPOBaTh B Pa3HOM CTEIIEHH, YTO, CKOPEE BCErO, CBA3AHO C FEHETUYECKOM
BapuadeNIbHOCThIO PACTEHUH.

[lomamass B BOAy MOCJ€ BCKPBHITHS MBUTBHUKOB, YacTO MOYTH TMOYKOBUIHBIC
OBUIBLEBbIE 3€pHA CBOOOJHO IUIABAlOT B BOJE, IOCTENEHHO MOJAHMMAACh K €€
MOBEPXHOCTH, U 3aTEM IOMNAJJAI0T Ha PhUIbLIA LIBETKOB, HAXOASIINXCS B )KEHCKOM (hasze.
Ecnmu y wmenee ramodpmibHoro Bupa — R. maritima — omnbUieHHE OOBIYHO
OCYIIECCTBIIICTCSI B BOJC M JIMIIb OTYACTH HAa €€ MOBEpPXHOCTH, To y R. cirrhosa u
JIPYTUX BUJIOB, OOMTarOMX B OoJiee COJICHOW (M MOTOMYy OoJjiee TsKeIoi) Boje,
IBUIBLEBbIE 3€pHA OBICTPO MOJHUMAIOTCS HA €€ MOBEPXHOCTh, IZl€ B OCHOBHOM HU
MPOUCXOANUT OMbUICHUE. PacTmoNoKEHUIO COIBETHIH 3TUX BUIOB PYMNIHH BO BpeMs
KEHCKOM (pa3bl IIBETKOB HA MOBEPXHOCTU BOJbI MOMOTAlOT JUIMHHBIE OCH COLIBETHI,
CHHpajbHble M3TMOBI KOTOPBIX IMO3BOJSIIOT PEarupoBaTh Ha W3MEHEHUS TITyOHHBI
BOJOEMOB BO BpeMsl MPUIIMBOB U OTJIMBOB UJIM BO BpeMs BosiHeHUsI Mopsi. Kpome Toro,

OTH anpaneo6pa3HLIe OCHM MOryT Bpamarb COLBCTHUA Ha IOBCPXHOCTHU BO/bI,
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BCJICZICTBUE YETO YBEJIMYUBAETCS BO3MOKHOCTh X KOHTAKTa C TUIaBAIOLIEH MBUIBLION.
Yariie Bcero onblIeHUE MPOUCXOJUT HAa MMOBEPXHOCTH BOJIbI, HO TAK)KE€ OTMEYAETCS U
MOJT BOJOW B BO3AYIIHOM TY3bIpE, a JJi1 BUAOB C BBICTyHAIOIMIMMH HaJ BOJOU
COLIBETUSIMA OTMEUAETCS BO3MOXKHOCTb OMbUICHHS Mpu nomoinu Betpa (L[Bernes,
1981).

HeBckppiBatomyecss OAHOCEMSHHBIE IUIOJUKA PYNIUNA OOBIYHO HMEIOT
oOpaTHOTpYIIEBUIHYIO (GOPMY, CUIIYUE WM Ha TJIOJJOHOXKKE, CAMMETPUYHbBIC HIIU
OYeHb ACHUMMETpPUYHBIC; OK30KApMUil TyOuaThlif, OBICTPO pa3iararoluiics;
SHAOKAPIUA TBEPJIbI; B aMKaJIbHOW YaCTH Kapriejulbl B HJIOKApIuu obOpaszyercs
HeOOoIbIIOE OTBepcTHE, (opMa KOTOPOrO HMMEET IMAarHOCTUYECKOE 3HAaYeHHE Ha
ypoBHe Buaa. Takum o0pa3oM, mioasl Ruppia — omuromepHeie KocTssHkr Laurus Trma
C OJHOCIONHBIM ojpeBecHeBIMM 3Hpokaprnmem (Ascherson and Graebner 1907,
Terekhin 1985b), Tak kak Hapy>xHas 000JI0YKa Y HUX MSCHCTast ¥ OoraTasi KpaxMasiom,
a BHYTpPEHHSS OYEHb TBepaas. BeposTHO, MX pacmpoCTPaHAIOT PHIOBI W TTHIBL,
UCIIOJIB3YIOLINE B MUILY UX MSCHUCTYIO 000JIOUKY, B TO BpEMs KaK TBepAas KOCTOUKa
MPOXOJUT Yepe3 MUILEBOJ >KUBOTHBIX 0€3 MOBPEXACHUHN (IPHA0300XOPHSs); TaKXKE
ormeuaetcs ruapoxopus (Haynes et al., 1998a). Pynmuu serko pasMHOXKAOTCS U
BEreTaTUBHO, C TIOMOIIBIO YacTel KOPHEBUIN M IUIABAIOIIUX MOOETOB, CIOCOOHBIX
YKOPEHATHCSA. 3perble TUIOAMKH OOBIYHO JOJITO COXPAHSAIOTCA Ha MaTEePHHCKHX
noberax U MOTYT BMECTE C HUMH MePEMENIaThCsl BETPOM U MOPCKUMH TEUEHUSIMU Ha
OOJIbIIINE PACCTOSHHUSL.

C xonrna XV Beka 0bu10 oncano okosio 90 BUOB ¥ pa3HOBUAHOCTEH Ruppia.
B Hacrosiiiee Bpems k poay Ruppia otHocst ot 8 10 11 BuoB, B 6a3e nanasix POWO
(2023) npusnatotrest 11 BumoB. OgHako mpobiema MACHTHU(PUKALMK BUAOB BHYTpPU
poJa 10 cux mop ocraercs HepemeHHoi. Tak, R. maritima u R. cirrhosa cuutaroTcs
HauOoJiee MUPOKO pacmpocTpaHeHHbIMU Buaamu (Mannino et al., 2015). Bo “Flora
Europaea” (Dandy, 1980b) u B “Analytical Flora of Palestine” (Eig et al., 1948)
BRIICIAIOT ToJbKo 2 Buaa (R. maritima u R. cirrhosa) na tepputopun EBpomnbl u
[Tanectunsl coorBercTBeHHO. A mo mHeHuto H.H. I[BeneBa (1979), B BocTtouHoii

EBpone BcTpeuaetcst detsipe Buaa: R. cirrhosa, R. maritima, R. brachypus, R.

20



drepanensis. B nocieaaue roabl MOJEKYIIpHO-(pHIoreHeTHIecKre ucciaeaoBanus (Ito
et al., 2013, 2015, 2017) Bce yaiie ONMpoOBEPrarOT TPAAUIIMOHHBIE MIPEJCTABICHUS O
Bugax Ruppia: Obmio 0oOHapykeHO OOJbIlIOe pa3HOOOpa3We BHIOB pynmnuu (B
YaCTHOCTH, B CPEIM3EMHOMOPCKOM PEruoHe), ObLIIN BIIEPBBIC OMUCAHBI BUbI, IIBETKH
KOTOPBIX COJEPKaT JIBa TUIOAOJMCTHKA (TOT/AAa Kak JJisi OOJIBITMCTBA HM3yYCHHBIX
npezcraBuTeneil Ruppia xapakrepHsl 4 Win 8 MIOA0IUCTUKOB), U T. JI.

OCHOBHBIM TIPEACTAaBUTENIEM POJa, KOTOPBIM IMPHU3HAIOT BCE HCCIEAOBATENH,
sBIIsIeTCss Ruppia maritima — npecHOBOIHBIC WITM COJIOHOBATOBOJIHBIC MHOTOJICTHHE
TpaBsIHUCTHIE pacTeHus. KopHeBwHIla ToHkHE, noi3yuue, ruamerpom 0,8—1 Mm, 1irnHa
Mexaoy3aui — 5—10 Mm. Ctebenb TOHKHM, BETBUCTHIN, 10 50 cM juiumHOM. JIMCThS
O4Y€peIHbIE, HUTEBUIHBIC, TUHEWHBIE, 4—6 cM mynHOM 1 0,3—0,5 MM IIUPUHOM, C OJJHOU
KUJIKOM, Bepxymika octpas, 3yOuatas (L[Bemes, 1979). CouBeTusi KOJI0COBUIHBIC
nasyuinble, ¢ 2 (peako 1 uam 3) cOmmKeHHBIMUA 000€TOJIIMU IBETKAMHU, JIMIIICHHBIMHU
OKOJIOIIBETHUKA; IBETOHOXKKH JIMHOU 0,6—20 MM. [[BETKM NOTpyKEHHBIE; TBIYUHOK 2,
cuasuue, 0,8—1 MM munHbL; Kapret 4—10, cBodoaHbIe; 3aBa3b AmnHo# 0,5—1 mm (Den
Hartog & Kuo, 2006). ITnox kpyrio#t ¢popmel, coctout u3 4—10 menkux, 1,7-2,4 MM
mHou U 1-1,5 mm mmpunoit (Den Hartog & Kuo, 2006), 0IHOCEMSHHBIX KOCTSHOK,
pacrojararoixcs 30HTUKOBUIHO Ha HOKkax 10-20 mm punHoit (Kammna, 1988a).
CeMmsd ai1IeBUIIHOE.

OtMeuanach BO3MOXHOCTb ONBUICHUSI BETPOM LIBETKOB PYHIIUEBBIX, €CIIU OHU
BO3BBIIIAIOTCS HAJl TOBEPXHOCTHIO BOABI. OTHAKO B HACTOSAIIEE BpEMS sl BCEX BUIOB
ATOTO poja ycTaHoyieHa ruapoduius. [lonanas B By mociie BCKphITHS TBUTHHUKOB,
MTOYKOBUIHBIC MBUIBIIEBBIE 3€pHA YACTO MTOYTH CBOOO/IHO IJIABAIOT B BOJIE, IOCTEIIEHHO
MOJHUMASCh K €€ TTIOBEPXHOCTH, 3aTeM MPUKPEIUIAIOTCS K PhIIblIaM 1IBETKOB. Eciu y
MeHee rajoduibHoi Ruppia maritima onbuieHHe 00BIYHO OCYIIECTBISCTCS B BOJE U
JIMIIB OTYACTH Ha €€ MOBEPXHOCTH, TO y R. Cirrhosa u npyrux BuaoB, OOUTAIOIIMX B
0oJiee COJIGHOM M TUIOTHOM BOJIE, MBUIBIIEBBIE 3€pHA OBICTPO MOJHUMAIOTCS Ha €€
IIOBEPXHOCTH, TJI¢ B OCHOBHOM U Ipoucxoaut onbuienue (Den Hartog & Kuo, 2006).

BcenenctBue Oonbimmx MOPQOJIOTHYECKUX PA3TUUYUN MEXKIY MOMYJISIIUIMU

Ruppia 1 yacTU4HO M3-3a pa3Iuunii B OKPYXKAOIIEH cpeie, IeTepMUHALINSA BUIOB pojia

21



BCE €Ille HEY/IOBJIECTBOPHUTENbHA. BBICKa3bIBAIOCh MHEHHE O TOM, YTO B POJIE BCETO
OJTMH W3MCHUWBBIM BHUJ, HO WCCIEJOBAHUS, OCHOBAHHBIC HA H3YUYCHUH IKHUBBIX
pacTeHull, repbapHOTO MaTepHaia W aHajdn3a XpOMOCOM B oOpasmax u3 EBpors
(Reese, 1962; Verhoeven, 1979), Asctpamuu (Jacobs & Brock, 1982) u Hosoii
3enananu (Mason, 1967), mokasaiu, 9To 3TO HeBepHO, U B Ruppia ObLI0 BBIIEICHO
oonee 10 BuagoB. Bce 3TO0 yka3piBaeT Ha HEOOXOAUMOCTH IEPECMOTpa

TaKCOHOMHUECKOM CTPYKTYpbI poaa (Verhoeven, 1979; Jacobs & Brock, 1982).

1.1.3. Cymodoceaceae

B cemeticTBo BXOAAT 6 ponmoB, BKIovaromme 17 Bumor: Amphibolis (2 Buna),
Cymodocea (3 Buaa), Halodule (6 sunos), Oceana (1 Bux), Syringodium (2 Buna),
Thalassodendron (3 Buga) (POWO, 2023). Oceana, enuHCTBEHHBINH BU KOTOporo, O.
serrulata, panee Bxrouasncs B pog Cymodocea, ObLI BBIICIICH B OTICIBHBIA PO HA
OCHOBAaHMHU (UIIOTCHETHUECKUX MCCIICOBAHNN OTHOCHUTENIbHO HemaBHO (Govaerts et
al., 2021).

[MpencraBurenu cemerictBa Cymodoceaceae — KOPHEBMIIHBIC, MHOTOJICTHHE
TPaBSIHUCTBIE pacTeHMs. BeTBiacHMe KopHeBuIia MoHomomuaabHoe y Cymodocea,
Halodule, Syringodium, a y Amphibolis u Thalassodendron — cumnoauansHoe; popma
KOPHEBHINA IMJIMHAPUYCCKAs; OJPEBECHCHHE KOPHEBHUINA HE XapakTEepHO IS
OOJIBIIMHCTBA BUJIOB, 3a HCKIIIoueHueM poioB Amphibolis u Thalassodendron (Kuo &
McComb, 1998a).

JIucTopacronokeHue OYepeHOE IBYPSAIAHOC, JUCTbS CHASYME, BIarajMIIe
JMCTAa OTKPBITOE, JIUTyJIa MPHCYTCTBYET; aypUKylbl MPHUCYTCTBYIOT, HO Y
npeacrapurenieii  Halodule  oTcyTcTBYIOT,  MHTpaBarMHalbHBIE  YCHIYHKH
IPUCYTCTBYIOT;, (hopMa JIMCTOBOM IJIACTUHKU MPOCTas IebHAs, PEMHEBUIHAS WM
muaerHas (y Syringodium ueThIpexrpaHHas), NapaluIeIbHOHEPOBHAS, BEPXYIIKA
cpe3anHas WM JBy3yOuatas y Thalassodendron. Jluctes coOpanbl B 0a3ajibHO

YIUIOMICHHYIO PO3ETKY WJIM CKyYeHbI Ha BepXyIlIKax npsmMbix mobderos (Amphibolis,
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Thalassodendron). Ycrbuma otcyrerByiot (Kuo & Kirkman, 1989; Kuo & McComb,
1998a).

Pactenus nByaoMubie. 1[BeTKH OJHMHOYHBIC, TEPMUHAIBHBIE HA YKOPOUYECHHBIX
nasymHbpIX moberax, JIMOO IBETKM B TEPMHHAJIBHBIX COIBETHSX, 3aKIIOUCHHBIX B
dyTasipoBunHOoe TOKpeIBao U3 4 Opaxteir (Amphibolis, Thalassodendron), wmm
coOpaHHbIe B IuMo3HbIe corsetus (Syringodium) (Kuo & McComb, 1998a). LiseTku
OJTHOTIOJNIBIC; CHMMETPHUSl IIBETKa HE JCTCPMUHHpYEMas; IIBETKH IMKJINYCCKHE,
IUMEpHble, anoxyiamuanble. B myxkckux 1mBerkax Syringodium filiforme Kiitz.
pa3BHBaeTCI «KOJBICBOM BaJMK» — PyAMMEHT mepuanta, a y Amphibolis myskckoit
I[BETOK HMMEET OpakTeojiM, paccMaTpHUBacMble B  KadecTBe (PparMeHTOB
penynupoBanHoro nepuanta (McConchie et al., 1982; Pettitt et al. 1983; Kuo &
McComb, 1998a). Auapoueii cocroutr u3 2 (3 y sumoB Halodule) momHOCTBIO
CPOCIIHXCS naTepaibHBIMU MIOBEPXHOCTAMU TBIYUHOK; BLIbHUKH
TeTpacropanruatueie, 6asudurcasie (y Amphibolis u Thalassodendron mpaktuuecku
cUII9IKe), BCKpbIBarOTCS mpoaoiapHbiMu mieiasmu (Kuo & Kirkman, 1987; Kuo &
McComb, 1998a). IlputblieBbIe 3epHAa HUTEBUAHBIC (70 1 MM JJIMHBI), JTUIICHBI
sKk3uHbl. ['MHene# anokapmHbiit, u3 2 kapnemn (y Halodule monomepHbIit); cTummoqum
IWIHHIPUYCCKUE, TOHKUE, PpbUIbIC alMKaJbHOC, HUTCBUIAHOE, OTHOIYYEBOC
(Halodule) wmu wame 2-3(4)-myueBoe; 3aBs3b BepxHsd. Cems3a4aToOK OJIMH,
OuTerManbpHbIM, TUTalleHTausl (CyOMapruHadbHO—alMKalbHAs); OPTOTPOIHBIM.
Omnbutenne runruapoduisrHoe (Kuo & McComb, 1998a). Ilnox nBykocTsHKa
(Cymodocea), onno—asykoctsiaka (Amphibolis u Thalassodendron, y Broporo pona
IO  OKPY)KeH MSCHCTOM BHyTpeHHeW Opakrteeit), aByopemrek (Halodule,
Syringodium) wu onHoopeniek (Halodule). Buumapust y O0JIbIIIMHCTBA OTCYTCTBYET,
Ho onrckiBaeTcss y Amphibolis u Thalassodendron (Duker etal., 1978; Kuo et al., 1987;
Kuo & Kirkman, 1990). Cemena ¢ nuddepeHIMpoBaHHBIM 3apOIBIIIEM, JIUIICHBI
supocnepma (Kay, 1971). Jduccemunanms ruapoxopHas (mmoasl Amphibolis ¢ 4
TBEPJbIMU TTOKPBITBIMA TOHKHMH IIHAITHUKAMH JIOTTACTSIMH MOTYT PacCIpOCTPaHSIThCS

SIM300XOPHO, COYHBIE OpakTeonu MmiogoB Thalassodendron wmoryr mnoenarbces
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peibamu), mns Cymodocea nodosa (Ucria) Asch. xapaktepHa aBTOOApOXOpHs
(McMillan & Bragg, 1987; Kuo & Kirkman, 1989; Cox & Humphries, 1993).

Pox  Syringodium  xapakrepus3yeTcs  TPaBSHHCTHIM  KOPHEBHIIEM  C
MOHOMOIUATBHBIM BeTBIeHHEM. CTe0au TpsIMOCTOSIYME, KOPOTKHE, HECYIIHe
UUAJMHIPUYECKUE JUCThs; JUCTha omanatoT (Kuo, 1993). IlBetku coOpanbl B
mumo3Hble corBetus (Kuo & Kirkman, 1989). Mopdosorudeckrne 0coOCHHOCTH
Halodule 3axmrouaroTcst B TOM, YTO KOPHH HEpa3BETBIICHHBIC; JHCTOBAs IIACTUHKA
JUHENHas, IIockas, y3kas (<3 MM), ¢ 3 MpPOJOJBbHBIMH COCYAUCTBIMHU ITyYKAMH
(Barnabas, 1994). Couetus 1-1BEeTKOBbIC WM 2-IIBETKOBBIC; IBLILHUKH
npukperuieHbl Ha pasHoit BeicoTe (Kuo & Kirkman, 1989). ITnoxsr Halodule —
KOCTSIHKH, aHATOMUYECKasl CTPYKTypa KOTOpbIX He nu3ydeHa (Kuo & McComb, 1998a).
Pon Cymodocea mopdonoruuecku cxox ¢ Halodule, otiauuaercs ot Hero tem, 4ro
KOPHM pAa3BETBIICHHBIC; JIMCTOBAas IUIACTMHKA IIMpokas (oObr4HO Oosiee 3 MM
HIUPUHOHN), ¢ 7—17 NpOJONBbHBIMUA IMyYKaMU; MBUIBHUKUA MPUKPEIUVIEHbl HAa OJHOU
BeicoTe (Caye & Meinzies, 1985). Thalassodendron cunpHO oOTIWYaeTCS OT
NEPEeYNCIICHHBIX BhIe. KopHeBHIle kecTkoe, OpeBECHEBAIOIIEE; C CUMITOIUATIBLHBIM
BETBJICHHEM; KOPHU >KECTKHE U BOJIOKHUCTHIE. [IpsiMocTosiune cTebin yIIMHEHHBIE,
HEpPA3BETBICHHBIE WJIM MaJI0 Pa3BETBJICHHBIC, Kpall JIMCTOBOW IUIACTUHKHU
KpynHo3yOuateiii (Barnabas, 1982, 1983). liBeTku okpyxeHbl 4 OpakTesIMH;
NBUTBHUKA CUASYNC; KKIBIA NMBUIBHUK yBeHYaH | mpumatkoM. IDmoapl nHimieHsI
rpeOHEBUIHBIX BBIPOCTOB, HO C YBEIIMYCHHOW BHYTpeHHeH Opakreeit (Isaac, 1969).
bauskuit k Thalassodendron pox Amphibolis orinuaercs BEeTBHCTBIMU CTEOJSIMH,
YepenyoIUMUCs, Yepe3 HEPaBHBIE TPOMEKYTKH, C BETBALIMMHUCS KOPHSIMU B KaXKIIOM
y3ie (Ducker et al., 1977). Kpaii J1ucTOBOM IUIACTUHKU TJIAJAKUH, BEpXyIIKa JINCTA
nBy3yOuatas. [IpUIIBETHHMKM OTCYTCTBYIOT; KaXKIbli TBUIbHUK yBeHYaH 2-3
npunatkamu. Jnst  Thalassodendron u  Amphibolis xapaktepHbl KOCTSHKHW,
aHaToMHuecKasi CTpykTypa Kotopbix He u3zydeHa (Kuo and McComb, 1998a), ¢ 4-
jonacTHeIME TpeOHeBUaHbIME BeIpocTamu (McCochie et al., 1982; Kuo & Kirkman,
1989).
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1.1.4. Zosteraceae

B cemeiicTBo Zosteraceae BxoauT 2 poaa, oobenunstonux 21 Bu: Phyllospadix
(6 BumoB) u Zostera (15 BunoB). Panee B cemelicTBe BoIaeIIsIN po Heterozostera (Den
Hartog, 1970), xoTopslii BKJItoYat 4 BUIa pacTeHUi, B HACTOAIICE BPEMSI OTHOCUMBIX
K poxy Zostera (POWO, 2023).

[IpencraButenn cemeiicTBa Zosteraceae — OJHOAOMHBIC WJIH JBYJIOMHEIE,
KOPHEBHILHbIE MHOTOJIETHHE TPaBSIHUCThIE pacTeHus. KopHeBulle MUIMHAPUIECKOE,
noJizy4ee, BeTBAIIeecs. BeTBIeHne KOpHEBHINAa MOHOTIOTUABHOE; €T0 OJIPCBECHCHHE
1151 OOJIBIIMHCTBA BUJIOB HE XapaKTepPHO, UCKIIFOUCHHEM siBisieTcst Zostera tasmanica
M. Martens ex Asch., uMmeroras CHMIIOIUATBHOE OPEBECHEBAOIECE KOPHEBHUIIE U Ha
9TOM OCHOBaHUM MHOT/IA BbienseMas B poa Heterozostera (Kuo & McComb, 1998c).
[Tpu MOHOTIOAMATEHOM BETBJIICHUU B KOPKOBOM CJIO€ 2 COCYAUCTHIX MyYKa, B KAXKIOM
y37e 2 win 0oJiee HEPa3BETBICHHBIX KOPHS U JIUCT WIH MPOQUILI, B Mazyxe KOTOPOTO
KOpPOTKUN OOKOBOW MOOer, Hecymud IUCTAIbHO CKy4eHHble JucTha. KopHU u
KOPHEBHIIIHBIE JIUCThsSI PACHIONIOKEHBI ouepeaHo. [Ipu cumMmnoauaibHOM BETBICHUH B
KOPKOBOM cJio€ 4-10 cocyAMCTBIX MYYKOB, B KaXKJIOM y3Ji€ 2 HEPA3BETBICHHBIX KOPHS
WIN NPSAMOCTOSTYMM cTe0eNb C IUCTAIbHO CKYYEHHBIMU JTUCThSIMU 0€3 KOPHEH B y3JI€.

JIucTtopacmonoKeHne OdYepeHoe JBYpPSIHOE WM JeKyccaTHoe. JIMCThs
cUAsuue, JUHEHHbIE, MapayieIbHOHEPBHbIE, CO clierka 3y04aThIM MM CHAOKEHHBIM
ckiiepensiaMu kpaem, audepeHIupoBaHbl Ha BaraJivile W JUCTOBYIO IJIACTUHKY,
Bepxylka cpe3anHas. Jluctoku tura Myristica (Iurmanov et al., 2021). Bnaranuie
JHMCTa 3aKpbIToe, 3a uckimodenuem Phyllospadix, y koroporo oHO oTKpbITOE; JIUTYJIa
npucytctByer, omHako y Phyllospadix orcyrcTByer. AypHKYJIbl MPHUCYTCTBYIOT,
KpoMe HEKOTOpBIX BUI0B Zostera (Hampumep, Z. angustifolia (Hornem.) Reichenb., Z.
asiatica Miki, Z. capensis Setch.); wHTpaBarvHajbHbIC YENIYHKH pa3MEIICHBI B
nmazyxax Biaraaumi, (opma JHMCTOBOW IUTACTUHKM JIeHTOBUAHAsA. Cocymsl
OTCYTCTBYIOT; ycThHIIa 0TCyTCTBYIOT (KUO & McComb, 1998c¢).

Pactenuss Zostera mnpeumyinecTBeHHO onHOAoMHBIe, HO Phyllospadix

nsyaomubie (Kuo & McComb, 1998c¢). liBeTku coOpaHbl B Ma3yIIHbIE COLBETHS, Y
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Phyllospadix couBetrst TepMUHAIBHBIC; COI[BETHS THP3OMIHBIE — METEIIKA U3 BECPOB
U3 TIOYaTKOB, YacTO PEeAylMpOBaHHBIE MO0 | Beepa, OCh MapIHAIBLHOTO COI[BETHS
YaCTUYHO CPACTAETCSI C PaXMCOM WJIM MOJHOCTHIO CBOOOHA, WU IOYATKOBHUIHBIN
cIIokHBIA Kotoc, y PhyllospadiX — THIHYHBIH CII0KHBIH KOJOC; KaXKI0€ MaplHaIbHOe
COLIBETHE COCTOMT M3 2-5, HO yame | nokpeBaa M MPUPOCIIEH OCU C
PAacCIIONIOKEHHBIMU HA JJOP3ATBHOM CTOPOHE IIBETKAMH; IIOKPHIBAIIO UMEET JIUTYITY U 2
aypHUKyJIbl, O0Jee WM MEHEE TEePeCeKaroNINecs; UCKII0Yasi TUTIOBYIO CEKITUIO poja
Zostera, TOKpBIBAIO HECET MO Kpal MHOTOYUCIICHHBIC YIIOUICHHBIE 3YOIlbI
(retinacules); nBetkn pacrosaralorcss B 2 BEPTUKAIBHBIX psijia, Yepenysich Kak
My>KCKue U keHckue (Heterozostera, Zostera), mu6o TOJIbKO MY>KCKHE WM KEHCKUE
(HO CO CpeHHMM PSJIOM PEAYIUPOBAHHBIX MY>KCKUX IIBETKOB); OpakTeH MPH IBETKE
OTCYTCTBYIOT. lIBeTkm opHomosble; cumMerpus 1Betka y  Phyllospadix
aKTHHOMOpP(HAs, Y MPOYHX HE JETCPMHHHUPYEMas; [BETKH IHKIHMYSCKUE, BUIMMO,
0a3zallbHO TpPUMEpPHBIC, TUINOTMHUYHBIC, AaroXJIAMUAHBIC. AHIpONEH U3 OJHOMI
TeIYMHKH, HO y Phyllospadix ot nByX 10 4eThIpex; THIUMHKN OUTErMalIbHbIC, THIYMHKA
npejcTaBiiecHa OUPypKupyronei HUThIO U 2 JOp3U(PUKCHBIMU OMCTIOpPAHTUATHBIMU
NBUTLHUKAMU; TBUIBHUKA CHJISTINE, AKCTPOP3HBIC, BCKPBIBAIOTCS MPOJOIHHBIMU
HICTSIMH, COCTUHEHBI TPEOHEBUIHBIM BBIPOCTOM; 00pa3yroT MOJUTHHUU. [IbUTbIIeBbIC
3epHa HUTEBUJIHBIE, WHANEPTYypHbIE, C a0OPTUPOBAHHON SK3WHOM. ['MHeuen
arloKapITHBI, MOHOMEPHBII; Kapreia ¢ OJJHUM allUKaJIbHBIM OTTSHYTHIM KOPOTKHM,
YTOJIICHHBIM CTHJIOJMEM; PBUIbIIC ABYpa3ACIbHOE aluKadbHOE, TOUCYHOE WIIH
NaJBIICBUIHOC, 3aBs3b BEPXHSS DJUTUTICOBHIHAS WM ceproBuaHas. CeMsi3a4aTok
OJIMH OWTEerMaJbHBIN, TIUIAICHTAMS CyOMapruHAIbHO-AMKAIbHAS, OPHCHTAINS
cemsi3adarka oproTponHas. CeMs3auaTok NoBeIIeH Ha pyHHKYyce. OnbUIeHHE TTH—
u runruapoduasHoe (Cock, 1980).

Mopdonorust u anaTomus TIOAOB Zosteraceae OblJla HAMHU JIETATBHO M3y4YeHa,
B pe3yJibTaTe 4yero ObUIO YCTaHOBJIEHO, YTO MIIOABI ZOStera mpeacTaBisioT coOoit
mucroBku Myristica-tumna, a moasl Phyllospadix — koctsaku Prunus-tumna (lurmanov
et al., 2021). Buunapus orcyrctByer (Kuo & McComb, 1998c). Cems ojnHo,

HﬁHGBHI{HOG NI QJIJTUIICOBHUJIHOC, OJHa pr6ana>1 CEMA0JIA, C
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U pepeHInpOBaHHBIM 3apOAbILIEM; IEPBUYHBIN KOPEHB HE Pa3BUBAETCS, SHIOCIIEPM
orcyrctByeT (Cock, 1980). [Inccemunarus ruapoxopHas (Kuo & McComb, 1998c¢).
Pon Zostera xapakrepusyercss T€M, YTO €r0 KOPHEBUIIHBIC MEXAOY3IHUS C 2
KOPTUKAJIbHBIMU COCYJMCTHIMU Iy4YKaMW OTrPAaHUYUBAIOTCS BHEIIHEW KOpOM,
MPSMOCTOSUNE MMOOETH TPaBSIHUCTHIC, HE BOJOKHUCTHIE, BCETAA C PA3BUBAIOITUMUCS
coneTusimu. JIyis BUIOB poaa Zostera, panee oOpa3oBeIBaBmIUX poxa Heterozostera,
XapaKTEpHbl KOPHEBUIIHBIE MEXA0Y3Tusi ¢ 4-12 KOPTUKaIbHBIMU COCYIUCTBIMU
IIy4YKaMH, BOJIOKHA pacHpeleieHbl MO BCEM Kope, OOBIYHO CBSI3aHBI CO CTEJOW;
NPSIMOCTOSYME MOOETU NJIMHHBIE, BOJIOKHHUCTBIE, BETBUCTBIE U YAaCTO 00pasyrolue
HOBBIE KOPHEBHIIIA C TPOPOCTKAMHU MOJIOJIBIX PACTEHUMN, HO TOJIKO Y CTAphIX PACTCHUM
B INPSIMOCTOSYMX IoOerax uWHorAa pasBuBaroTcs corBetus. Pox Phyllospadix
XapaKTepu3yeTrcsi  TOJCTBIMH, CO  CKOHIEHTPUPOBAHHBIMU  MEXKIOY3JIUSIMHU
KOPHEBUIIIAMH, OTCYTCTBHEM ITyYKOB KOPTHKAJIBHBIX BOJIOKOH, TOJCTOCTCHHBIMU
KOPTUKAJIBHBIMHU KJIETKAMHU, KOPOTKUMHU M YTOJIICHHBIMA KOPHSIMH, YTO TIO3BOJISICT
€My 3aKpeIuIIThbCsl B KaMEHHCTOM CyOcTpaTe; JUCTOBas IUIACTUHKA YTOJIIEHA, OT

TUTOCKOH J10 1BosikoBhIyKITo# (Kuo & McComb, 1998c¢).

1.1.5. Potamogetonaceae

B macrosmee Bpems B 0Oaze ganHeix POWO (2023) k cemeiicTBY
Potamogetonaceae otHocaT 5 pozgos: Allthenia F.Petit, Groenlandia J.Gay,
Potamogeton L., Stuckenia Borner, Zannichellia P.Micheli ex L., Bkiitouarommux okojio
120 BupoB. deHOTHUNUYECKAS IJIACTUYHOCTH SIBISIETCS OCHOBHBIM HCTOYHUKOM
MOpP(OJIOTUYECKHUX BapHalliii BHyTpH Buaa Potamogeton, oka3biBasi ropa3ao OoJbliee
BIIUSIHUE, YeM MOP(OJIOTHUYECKUE Pa3INUus, BHI3BAaHHBIC PA3IUYHBIMU T€HOTHUITAMH
(Kaplan, 2002). Pa3nesenre Ha rpyIbl JMHEHHOJIMCTHBIX M ITUPOKOJIHUCTHBIX OBLIO
NOATBEPKIAeHO MoJjeKysipHbiMu aHanu3amu (Lindqvist et al., 2006). OtnenbHbie
npejcTaBuTeNn, Hampumep, P. maackianus, nmerko waeHTHGUIMPYIOTCS daxke 0e3
PENpOIyKTUBHOTO OpPTaHa Mo MPU3HAKAM JINCTHEB, B YaCTHOCTH, IO 3y0YaThIM Kpasm

muctheB (Wiegleb, 1998).
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CemetictBo  Potamogetonaceae  TpeACTaBICHO  MHOTOJETHUMH WK
OJTHOJICTHUMH TPABSHUCTBIMH BOJHBIMH PACTEHUSIMH C TIOTPY)KCHHBIMH WM
raBaromumu JucThsaMu (Haynes et al., 1998c), ¢ kopHeBumamu win 0e3 HUX.
MHoroeTHIE TPECTaBUTEIHN Yallle BCETO MPUKPEIUIIIOTCS K CyOCTpaTy MoCpeICTBOM
CUMIIOIMAIIBHBIX KOPHEBUINl PA3NHYHON JIUHBL. OT y3JI0B KOPHEBUI OTXOIST
MIPOCTHIE, WK PEKE — Pa3BETBICHHBIC, KOPHU C JUTMHHBIMA KOPHEBBIMU BOJIOCKAMH.
Crebun, cTemtonuecs y OCHOBAHUS WM JaKe B HIDKHEH YaCTH, TOHKUE, OT TOHKHUX JI0
CJIETKa CXKATBIX, TUAMETPOM OKOJIO 1 MM, CHJIIBHO Pa3BETBIICHHBIE; TYH OTCYTCTBYIOT
(P. maackianus). Pactenuss oObIYHO OCTarOTCA MPHUKPEIJIEHHBIMU K CyOCTpaTy, HO
MOTYT OTHAENSATHCS OTACIbHBIMU IMOOEraMu WM YacTSIMH TOOETOB OT POJAUTENIbCKON
0coOM W CBOOOJMHO TIIaBaTh B BOJAE, MPOJAOIKAas CBOE pa3BUTHE. B oNmTHMaIbHBIX
YCJIOBUSIX TPOIHUYECKOTO U CyOTPOMUYECKOTO KIIMMaTa BereTalusl IpoJ0JKAeTCs Ha
MIPOTSDKEHUH BCETO T0J1a, B TO BPEMs KaK BO BHETPOTTMYECKUX 00JIACTSX, TJE BOIOEMBI
MOTYT 3aMep3aTh W JOake MIpoMep3aTh A0 CaMOTo JIHAa, OHH aJalnTHPOBAINCH K
XOJIOMTHOMY TIEPHOJIy TOCPEICTBOM COXPAHSIONIMXCS KOPHEBUIN, HIKHUX YacTen
mo0eTroB, a Tak)Ke 3a CUET 3UMYIOIINUX MOYEK — CHIIBHO YKOPOUEHHBIX BETE€TATUBHBIX
1moOEroB C TeCHO COJMMYKEHHBIMU MEJTKUMHU JUCThSIMA U HEPEJKO YTOJNIIEHHON OChIO,
dbopMuUpyIOLIMXCS B Ma3zyxax JUCThEB U Ha Bepxylkax cteoseit (L{Benes, 1984).

[Tobern, kak mpaBwino, aumopduble. I[IpoKkcMManbHBIE WX YacTH —
0ecxJIopopHULUTBHBIC PU30MBI, & JUCTAIIbHBIC — 3€JICHBIC TIPSIMOCTOSYNE TTOOETH J10 6
METPOB JJIMHOMW, UX JUTMHA 3aBUCUT OT T1yOmHbI Bomoema (Haynes & Holm-Nielsen,
2003). IloGern obObIYHO TWIMHApPWUYECKHE, ogHAKo Potamogeton compressus L. u
POJICTBEHHBIC €My BHJIbI 00pa3yIOT CHIIBLHO CIUTIOCHYTBIC ¢ OOKOB IMOOETH, K TOMY Ke
JICHTOBUJHO PACIIMPEHHBIC, YTO JEIacT UX CXOXKHUMHU 10 HIUPHHE C JTUHEHHBIMHU
mucTthsiMu. [lobern Xpyrkue, MOTYT JIETKO OTIaMBbIBATHCS U CBOOOTHO TIEPEMEIAThCS
B TOJIIIE BOJBI, HO BEreTallds U Pa3BUTHE PACTCHUS MPH 3TOM HE OCTAHABIIMBAIOTCS
(IlBenes, 1984).

VY mpencrasurenel Potamogetonaceae JHCThS PaCIOIOKEHBI OYEPEAHO, 3a
uckmouenrem Groenlandia, y xoTopoii B AUCTalbHOM 4YacTH 1MoOeroB ot 2 10 16

CHJIbHO COJIM)KEHHBIX TOYTH CYNPOTHBHBIX HJIHM CYNPOTUBHBIX JucTheB (Haynes et al.,
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1998c). MmeroTcss MPpUIMCTHUKU pa3uyHON (DOPMBI M CTENEHU CpacTaHusl APYT C
npyroMm. BcerpedaroTcsi BeHTpaidbHO BCKphIBaromuecs JucTtoBku Tumna Illicium c
OJHOCJIONHBIM  OJIDEBECHEBIIM  DHJIOKaprueMm, Hampumep, Yy Zannichellia
aschersoniana (Ascherson and Graebner, 1907). ®opma u pa3Mep JHCTHEB OYEHB
W3MEHYMBBI U YacCTO SIBJISIIOTCS OAHWMH M3 TJIABHBIX JHUATHOCTUYECKUX TMPHU3HAKOB
BuioB (L[Benes, 1984). ¥V OonbmMHCTBA BHIOB JUCThS CHISYHEC — OT IIOYTH
HUTEBUJIHBIX, y3KoJIuHeHHbIX (y P. trichoides Cham. & Schltdl.), 1o
mrpokodumnTndeckux  (y  P. lucens L.) ¥®  IIMPOKOSIMIIEBHIHBIX  CO
crebeoObemitoniuiM  ocHoBanuem (y P. perfoliatus L.). Y miaBaromux Ha
MOBEPXHOCTU BOJBI JUCTHEB C DIUIMNTHUYECKUMHU WM JIAHIIETHBIMU IJIACTUHKAMU
UMEIOTCS JJIMHHBIE Yepellku, Kak, Hampumep, y P. natans L., B oriuuue OT
MHOTOYHMCJICHHBIX [JIABAIOIINX JINCTHEB KOTOPOTO0 OTHOCUTEIFHO HEMHOTOYUCIICHHBIC
MOIBOJIHBIC JINCTBhSI MMEIOT Yy3KHE, WHOT/IA TOYTH TIOJHOCTBIO PEAyIHPOBAHHBIC
IJIACTUHKU. boJiee mmMpoKrMH TTOIBOHBIMH JIUCTBSIMH, TIPA 00S3aTEITHHOM HATHYNAN
IUTABAIOIIMX JIUCTheB, 0Oaamaer Onmskuii Bua P. nodosus Poir.; y P. gramineus L.
JIUCTBS JIAHIIETHBIE, MPEUMYIIECTBEHHO (a MHOT/Ia UCKITFOUYNTEIHHO) TIOJIBOTHEIE, U C
oueHb KopoTkuMmu uepemkamu (LIBenes, 1984; IlamuenkoB, 1997), B To Bpems Kak
MJIABAIONINE JIUCThS C DJUTMNITHYSCKUMH TUTACTHHKAMU W JUIMHHBIMUA YepeIIKaMu
MOTYT BOOOIIIE OTCYTCTBOBaTh. KOpOTKOUepeIIKoBbIe I1aBarome JUcThsa y P. alpinus
Balb. mMano oTiM4aroTCs OT MOABOAHBIX, MOTYT MOJHOCTHIO OTCYTCTBOBaTh. Cpenun
npejacTaButenet Potamogetonaceae nmpeo0aagatoT 1eIbHOKPAHHUE JIUCThS, HO TAKXKE
pacnpocTpaHeHbl  BUABI ¢ 3yOuyaThiMu  KpaemM. Kpome TOro, ImmMpoKo
pacripoctpaneHHbiit B Poccun P. crispus L. ssisiercs kypuyaBoBosiHuCTBIM (I[Benes,
1984). ’KunkoBaHue 1yroBUAHOE WK NapaijiesIbHOE, JIaTepaibHbIX KUJIoK oT 0 110 30,
pexe Oobllle, MOMePEYHbIE )KUJIKH Takxke 00biuHO mpucyTcTBytoT (Haynes & Holm-
Nielsen, 2003). KoinyecTBO XWJIOK Yy Y3KOJMCTHBIX BHAOB C JHUHEHHBIMU
MJJACTUHKAMHU UCTIONB3YETCs KaK quarHoctudeckuit npusHak (I[Benes, 1984).

IIBeTku y Bcex Potamogetonaceae Menkue u cxoaubie 1Mo crpoeHuto (L[Benes,
1984). OHu cobpaHbl WIK B MPOCThIE KOJOCOBUIHBIE COLBETHS U3 2 CYNPOTUBHBIX

1BeTKoB (uacto y Groenlandia), wiu B ciioskHbIE TapIiHaibHbIe COLBETHS U3 3 U Oojice
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I[BETKOB, coOpaHHbIX B Kop3uHKy (Haynes et al., 1998c), tepmuHanbHble WK
nasyurHsie, npsimocrosiure win nosucieie (Haynes & Holm-Nielsen, 2003); umeercs
KPOIOIIMK JINCT — craTa, HO OCH COIBeTHH He umeroT Opakteit (L[Benmes, 1981).
Konocku 0OBIYHO MaJIOIBETKOBBIE, BCETO C 2 WJIM 3 MYTOBKAMH CMEXHBIX WU
KOPOTKO OTCTOSIIIIMX APYT OT APyra MPOTHUBOIOJIOKHBIX I[BETKOB; IIBETOHOCHI 1—4 cM.
WNHorma HEMOCPEACTBEHHO TOJ COIBETHEM B Ta3zyXaxX COJMKEHHBIX CYIPOTHBHO
JIUCTHEB TakKe pa3BuBaroTcs conperus (JIokk, 2015).

[TepuanT mpoctoit, u3 4 (pexe 2) cermenron (Haynes et al., 1998c; Haynes &
Holm-Nielsen, 2003). Ter4rHOK 0OBIYHO YETHIPE (PEike 2 WK 3), OHU CHUASYNE UK C
KOPOTKUMHU HUTSIMHU; MPOTUBOJICKAT CETMEHTAM I€pUaHTa M CPACTalOTCs C HUMU
(Haynes & Holm-Nielsen, 2003). Panee cerMeHTBI OKOJIOIBETHHKA B LIBETKE
Potamogetonaceae omuOOYHO NPUHUMAIKA 34 CHJIBHO Pa3pOCHIUECS BBIPOCTHI
CBSI3HMKOB ITBUTBHUKOB, ojiHako P. Cattiep (Sattler, 1965) moka3ai, 4To 3aj105)KEHHBIC
pa3HBIMU 3a4aTKaM{ THIYMHKA M CETMEHTHI OKOJIOIBETHHKA CPACTAIOTCS B XOJC
nanbHeiero pa3putus. [IbUIIbHUKU SKCTPOP3HBIE, BCKPBIBAIOTCS MPOJI0IHHOM IIEITHIO
(Haynes et al., 1998c). IIputbnieBble 3epHa oBanbHbIC WK cepudeckue (Haynes &
Holm-Nielsen, 2003).

I'mueneit cocroutr uz 4, pexe 2-5 (7) cBOOOAHBIX Kapmei, OOBIYHO
YepemyIomuXCs ¢ ThIUUHKaMU. Y P. trichoides B 11BeTKe pa3BUTa TOJBKO 1 Kaprmea,
B TO BpeMs Kak OCTajbHBbIC 3 peaylupoBaHbl. Pa3zButhie MioqoiucTukud umeror 1
CeMs3a4aTOK M OTTSHYTHI Ha BEpPXyIIKe B Oojee WM MEHee JJIMHHBIA HOCHK, Ha
KOTOPOM BJIOJIb BEHTPAJIbHOW OOPO3MbI HAa KOPOTKOM CTHJIOJIUU PaCIOJaraercs
pbUIbLIE, TOKpBITOE cocoukamu (Haynes et al., 1998c¢).

Bo BpeMs 1BeTeHHMsI COIBETHS 3HAYHMTEIBHOTO OOJBIITMHCTBA BHJIOB
BO3BBIIIAIOTCS HAJl MMOBEPXHOCTHIO BOJIBI (TTOACPIKUBAIOTCS PO3ETKOM TLIABAIOIITUX
JUCTHEB WM HOKKaMH, YTOJIIEHHBIMY 3a CUCT BO3AYXOHOCHON TKAHM) WM JIS)KAT Ha
noBepxHocTd Bojbl, kak y Coleogeton, comBeruss KOTOPOro HMMEIOT CHIBHO
paccTaBjCHHbIE MYTOBKH IIBETKOB. BO BpeMs TUIOJOHOIIEHUS COIUIOAUST OOBIYHO

MOTPYKAIOTCS B BOJTY.
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[Tnox — MHOrOKOCTSAHKA M3 1-4 1UIoAMKOB, peke (Hampumep, y Groenlandia)
muoroopeiek (L[Benes, 1984) nnu sirona (Haynes et al., 1998¢). YV HekoTOpbIX BUIOB
Ha TUTOJWKAX pPa3BUBACTCS KWJIb, BIIOJH KOTOPOTO OOpa3yloTCs IMHIO0Opa3HbIC
BBIPOCTBI, HANIPUMEp, y AalbHeBocTOouHOTrO P. cristatus Regel & Maack. I[Tnoauku
OonbIIMHCTBA MpeAcTaBuTeneil Potamogetonaceae muaBaioT MIOX0 U OBICTPO TOHYT.
Opnako mioguku P. natans m 61M3KKMX K HEMY BHIIOB MPOJODKUTEILHOE BPEMS HE
TOHYT M pPacHpoCTpaHstOTCS BOAOW Ha Oouiblliie paccTosiHusA. Tak, Hampumep,
uccnenosanre JIHK P. maackianus mokasamo cXomcTBO ero mnpenctaBUTENCH Y
AMMOHCKOT0, kuTakickoro P. maackianus, a taxkxe npeacraButeneii u3 Mbsiambl. Tem
HE MeHee, JieTalbHoe reorpadudeckoe pacnpeaenenue He u3sectHo (Itoa et al., 2009).
[InaBaromue moauku Potamogetonaceae criocoOHsl hotocuuTe3uponath (Haynes et
al., 1998c). Takxke y Potamogetonaceae ormeuena s3nmozooxopusi (Haynes et al.,
1998¢). OtnmuunrenpHON deproi opemkoB Groenlandia, mo-BuauMoMy, sIBIISeTCS
XOpoIIasi TUIABY4YEeCTh, TaK KaK PACIPOCTPAHSIOTCS OHU MPEHMYIIECTBEHHO IIPH
MOMOIIIM BOJIHBIX MOTOKOB. HekoToprie Potamogetonaceae penko oOpa3yroT MmiIofbl
WIN BOOOIIE HE TUIOJOHOCAT Kak, Hanmpumep, P. N0dOSUS B ceBepHOI 4acTh CBOETO
apeana. Mopdonorust Potamogeton MOXeT 3aMETHO pa3inyaThCsi B 3aBUCUMOCTH OT
CTETICHU BO3/ICHCTBHS BHEITHUX (PAKTOPOB, OTMEUEHA 3HAUMTENIbHAS (DEHOTUITUIECKAS
miactuaHocTh npusHakoB (Idestam-Almquist, 1995). Takum oOpa3om, BO MHOTHX
Clly4asiX BETreTaTUBHBIC CIIOCOOBI PAa3MHOMKEHMSI MTPAIOT HE MEHBIIYIO pPOJb, YeM
nosioBoe pazmHoxkenue (LBenes, 1981).

OmnbuieHue 1BETKOB y OomibmmHCTBA Potamogetonaceae ocyiecTBisieTcs C
MOMOIIIBI0 BeTpa. B 6e3BeTpeHHbIe JHU YacTh MbUIBIBI U3 BCKPBIBIIUXCS MBIJIBHUKOB
MO’KET BBICBIITATHCS HA BOTHYTYIO IIOBEPXHOCTH CETMEHTOB OKOJIOIBETHHUKA U TIO3/THEE
pasHocuThes BeTpoM. Y Groenlandia u P. pectinatus L. omblieHre TPOMCXOIUT Ha
noBepxHocty Bojbl (GUO & Cook, 1989, 1990). O6wkiuHo Potamogetonaceae pactyr
OOJBIIIMMHU KOJIOHUSIMH, YTO CYIIECTBEHHO OOJIer4acT ONbUICHHWE. Y YacTH BHJIOB
CaMOOTIBUICHHUIO TIPETISTCTBYET O0Jiee WM MEHEe BBhIpaKCHHAs] MPOTOTUHUS — OoJiee
paHHee co3peBaHHME KapIlieill, MPUYeM y HEKOTOPhIX BUIOB, Hampumep, y P. Crispus,

ABC (1)21351 IBCTCHUA: JKCHCKAA U MY’KCKast OTUHCTIIMBO OTJACJICHBI APy OT Apyra II0
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Bpemenu (LIBenes, 1981). HMwmeroTcs HaOMIOAEHUS, YTO I[BETKH HEKOTOPHIX
Potamogetonaceae, HaxosCh 1MOJ] BOJIOM, CHOCOOHBI CAMOOIBUISTHCS KIEHCTOraMHO.
Ha sk3uHe mbutbiieBbIX 3epeH P. nodosus u P. natans 6butr oOHapykeH MOJUICHKUTT
(«TBUTBIIEBOM KJIEM» — aJIre3uBHBIA Marepuan) B MajoM KOJUYECTBE, 3TO JaeT
OCHOBAHUE MpeArnoiaraTh, 4YTo paHee npeacraBurenu Potamogetonaceae onbUIsIIUCH
HAaCEKOMBIMH, Ha TEJO KOTOPBIX MpUIMNANM MbUIbLEBble 3epHAa (Daumann, 1963).
OnputdrensiMu  Potamogetonaceae MoryT OBITh TakKe YJIUTKM U HEKOTOpPbBIE
HaceKOMbIe, Moenamnme mnbuiblly. Bumel Potamogetonaceae, ompuisomuecss Ha
MOBEPXHOCTU BOJbI, HMEIOT OoJiee JUIMHHBIE COCOYKM Ha PBUIbIAX, YeM
anemoduibHbie BUbI (LBenes, 1981).

CoctraB poma Potamogeton ompenesnsicss pa3HbIMU HMCCIEAOBATEISIMU 1O~
pazHomy. Emie B koniie XIX — nauane XX Beka BbICKa3bIBAIUCH npeyioxkenus (Gay,
1854; Borner, 1912, mur. mo Ceccarelli et al., 2008) o BeAeICHUM W3 COCTaBa
Potamogeton nByx pomos: Stuckenia (o HaMWUWIO BIATAIHMIIHBIX JIUCTHEB) U
Groenlandia (1o AByXIIBETKOBOMY COI[BETHIO U CYIPOTUBHBIM JIUCTHSM ), HO TOJBKO B
nociegHue 25 JieT, Onupasch Ha IMOJYYEHHBbIE JaHHbIE MOP(OIOrHYECKUX,
MOJIEKYJIIPHO-(PUIIOTEHETUYECKUX KM XPOMOCOMHBIX HCCIEAOBaHUM, HEKOTOPHIC
y4eHble nojiepxkanu BeiaeneHue 3tux poaos (I{senes, 2000; Les & Tippery, 2013;
Wiegleb & Kaplan, 1998). V. Ilocnymnsiit u P. Cattiep (Posluszny & Sattler, 1973)
He mpu3HaBainu o0ocobaeHue poga Groenlandia u3 cocrasa Potamogeton. [Ipyrue
cnenuanuctol (LBenes, 1979; FO3emuyk, 1934; Tomlinson, 1982), Beiaenss pon
Groenlandia, ne mpusHaBasm 00ocobseHue poma Stuckenia. Hekoropsie aBTOpBI
(ITarruenkoB u mp., 2014; Ceccarelli et al., 2008; Singh, 1965; Uhl, 1947) taxxe He
NOJIICP)KUBAIM BhIZeieHHe pojaa Stuckenia u3 cocraBa Potamogeton. M.D. Jlokk
(2015) cuuraer, uro y3Koe NOHMMaHWe poja Potamogeton He mnpoTUBOpEUYUT
MOJICKYJIIPHO-(PUIIOTCHETHYECKUM ~ JTaHHBIM,  TIOJYYCHHBIM B pe3yJjbTaTe
KOMOMHUPOBAHHOTO aHajiu3a ydacTKoB siepHou (5S-NTS) u xnopomnactaoit JTHK
(trnL + psbA-trnH), mo koTopsiM BHIBI, BBIACTsIEMBIC B poj Stuckenia, oOpa3yroT oaHy
oO0IIyI0 KJIaay, CEeCTPHHCKYIO 10 OTHOIIeHHIo kK Potamogeton s.str., a Groenlandia

3aHUMaeT CECTPUHCKOE MOJIOKEHHUE 10 OTHOIIeHH 0 K Potamogeton s.str. + Stuckenia.
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Ha Beinenenue Groenlandia B caMoCTOSITENBHBIN POJT YKa3bIBACT Psii OCOOCHHOCTEH:
JUCThSL PACIIOJIOKEHBI CYMPOTUBHO, OTCYTCTBYIOT NPWJIMCTHUKH, COIBETUS —
JBYXIIBETKOBBIE KOJIOCKH, TUIOJ] — KOCTSHKA, 3UMYIOIIME TOYKH OTJIMYAIOTCS OT
TakoBBIX y Potamogeton, ramiouiHoe unciio xpomocom n=15 (y Potamogeton — n=13,
uHoraa n=14) (Wiegleb & Kaplan, 1998).

Stuckenia otnmuaeTcst 0coObIM THITIOM onbUICHUS. [ Hee, B OTIIUYHE OT BHJIOB
Potamogeton ¢ anemodunuei, xapakrepHa THAPOGUIUS, a TaKXkKe HAIUYUE
BiaranumHeIX TucTheB (Wiegleb & Kaplan, 1998). Ilo maernio A.A. Msiamerc (1979),
IIpy IIMPOKOM TMOHMMaHWM BHYTpu Potamogeton s.str. wim moxpoaa Potamogeton
BO3MOYKHO BBIICNIUTH 3 cekiuu: Potamogeton (BKiIroyaeT MHOTOJIETHHE PACTEHUS C 2
TUTNIAMH JIUCTBEB U OKpYrIbIMU cTeOmsimu), Graminifolii (omnomeTnmne pacrenus c
NOrPY)KEHHBIMU JIUCTBIMH W 3MMYIOIIMMHU Tloukamu), Batrachoseris (Bxmrouaer
ToJIbkO 1 B — P. CriSpus, MHOTroJIETHEE pacTEHUE C MOTPYKECHHBIMU JIUCTBSIMH,
YETBIPEXTPAHHBIM CIUTFOCHYTHIM CTEOJIEM U 0COOBIM CTPOCHUEM THHETICH ).

B nenom xe k poxy Potamogeton otHocar ot 69 (Wiegleb & Kaplan, 1998) no
88 BumoB (POWO, 2023). Bce oHM SBISIIOTCS MHOTOJICTHHUMH TIPECHO- WIIA
COJIOHOBATOBOJIHBIMHU PACTEHUSIMHU C MOJI3YYUMH CUMITOAUAIBHBIMA KOPHEBUIIIAMU U
CTOJIOHAMH, Pa3IMYHOTO BHEIIHETO BUA, C BO3BBIMIAIOIIUMUCS HAJ MOBEPXHOCTHIO
BOJIbI KOJIOCOBUAHBIMM conBeTusmu (L[Bemes, 1982). O6nucTBeHHBIE CTEOIN UMEIOT
ey oT 10 cM 10 6 M, yTO OOYCJIOBJIEHO B TEPBYIO OYEpE/lb TIYOMHOM BOJIBI U
JIPYTUMU BHEIIHMMH YyCIOBHSAMH. B OTBET Ha CHIDKEHHWE TEMIEpPaTyphl W
MIPOJIOJKUATEILHOCTH CBETOBOTO JIHS MPEACTABUTEIH POJIa CIOCOOHBI TPOU3BOANUTH U3
MOAU(PUITUPOBAHHBIX BEPXYIIEK MOOEroB MOPO30CTOMKHE TYpPUOHBI (3UMYIOIINE
MOYKH), KOTOpbIe ((YHKIIMOHUPYIOT KaK 3amacarolue opraibl, OHM OOraThl caxapaMu
u KpaxmajgoMm. TypHOHBI TakKe SBISIOTCS CIOCOOOM pPACTIPOCTPAHEHHS PACTCHHIA.
OHM MOTYyT TIEPEHOCHTHCS Ha CTOJIOHAX KOPHEBUINA, HAa CTeOJe WJIM HA CaMOM
KOPHEBHIIIE.

Pacrenust poma Potamogeton moryt 661Th 00 mupokoauctHeiME (P. natans,
P. perfoliatus, P. alpinus, P. crispus), mu6o nuneitnommctaeivu (P. rutilus Wolfg., P.

compressus L. u P. berchtoldii Fieber). JIuctest ouepennbie, 4acTo MOTPYKEHBI B BOAY
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WM TIJIaBaIOIIKe, CUISUME WM YepelrvaTbie, Kak MpaBuiio, C TpyOUaThIM BlIarajiuilieM
y OCHOBaHUS U Ma3yIIHBIMU MpUiMcTHUKaMHU. [[BeTok HekoTOphIX BUA0B POotamogeton
HEe UMeeT OpakTeu, a y Ipyrux BHIOB, Hampumep, y P. lucens u P. natans, 6paxres
MOKET OBITh pa3BUTa B BHjE HeOObIION Manmo3aMmeTHOM yenryiiku (Sokoloff et al.,
2006). IlBeTok, kak mpaBHUiO, OOOCMOJBIA, AKTHHOMOP(HBIA, HMCIONIMA JBa
TpaHCBEP3aJIbHBIX W JBa MEIWAHHBIX CBOOOMHBIX MSCHCTHIX CETMEHTa IEepHaHTa,
YeThIpe THIYMHKH, MPOTUBOJICKAIIIME CeTMEHTaM niepraHTa. [IbUIbHUKY cuasiune uiu
MOYTH CHUJISTYNE, TPUKPEIUICHBI K BRIPOCTaM CETMEHTOB NEPUAHTA, COCTABJISIS €AUHOE
11eJI0€ C HUMU U pacroJjiarasch HenocpeacteeHHo Haa HuMu (LBenes, 1982). Kapnemn
yarie BCEero 4YeThIpe, CBOOOIHBIX, YEPEAYIOMINXCS ¢ THIMMHKAMU, HHOT/Aa BCTPEYAIOTCS
IBETKU ¢ O0IBIINM WU MeHbIIMM yuciaoM kaprei (Charlton & Posluszny, 1991). ¥
Potamogeton 1mBeTKM Ha OCH COIIBETHS 3aKJIAJbIBAIOTCS B  aKPOIETAIbHOMN
nocienoBatenbHocTH (Remizowa et al., 2013). [IpuMopaun 1BETKOB, BXOASIIMX B
COCTaB OJHOM MYTOBKH, MOSIBJISIIOTCS OJHOBPEMEHHO W Ha OJHOM ypoBHe. Ilpu
HapylIeHUU KpPYroBOTO PACIOJIOKEHHSI IIBETKHM 3aKJIaJbIBAIOTCS  CIHUPAJIBHO.
Bepxyuieunass mepucremMa CcoLBETHS 3aMupaeT (Torga (opMUPYETCs TUIAYHBIA
OTKPBITHIM KOJIOC) OO TpeoOpa3yeTcsi B TEPMUHAIBHYIO IBETKOMOIOOHYIO WU
Tpyouaryro ctpykrypy (PemmzoBa, 2008; Sokoloff et al.,, 2006). Muorumu
MCCJIEIOBATENSIMU JIETAIbHO OIMKMCAH MPOLIECC PA3BUTHUS COLBETUS U LIBETKA Y PA3HBIX
Buz0B Potamogeton: Potamogeton richardsonii (A. Benn.) Rydb. (Jlokk, 2015;
Posluszny & Sattler, 1974); P. crispus (Hegelmaier, 1870; Remizowa et al., 2013); P.
compressus L., P. berchtoldii Fieber, P. epigidrus Rafin. (Charlton & Posluszny,
1991); P. distinctus A. Benn. (Sun et al., 2000); P. illinoensis Morogon, P. polygonus
Cham et. Schltdl., P. pusillis L. (Nunes et al., 2012); P. zosteriformis Fernald
(Posluszny, 1981); P. natans L. (Remizowa et al., 2013); P. lucens L. (Remizowa et
al., 2013; Charlton & Posluszny, 1991).

[To cTpoeHnI0 pacroyioKEHHBIX Y OCHOBAHMS JIMCTHEB MPUIMCTHUKOBUIHBIX
MPUIATKOB, OOBIYHO MPUHUMAEMBIX 3a MPWJIMCTHUKHU, BCE PJECTOBBIC, 10 MHEHUIO
H.H. [Benena (1982), MOXKHO pa3aenuTh Ha TPU HEOJMHAKOBBIE IO OOBEMY TPYIIIIHI.

K nepBoﬁ IMPpUHAAJIC)KHUT 3HAYHUTCIBbHOC OOJBIIMHCTBO PACCTOB, COCTABJIAIOIINX
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noapoa paect (Potamogeton); y HUX NPWIMCTHUKU CPAacTAlOTCs APYr C JIPYrom,
oOpa3ysi OXBaThIBAaIOIIMN cTeOeNb (QYTIsAp, PACIOJIOKEHHBIM B Ma3yxe JUCTa U
PaCIIEIJIEHHBIN C IPOTUBOIIOJIOKHON €My CTOPOHBL. Y BHJIOB 3TOM I'PYIIIbI JINCThS HE
UMEIOT Blarayiuil. Bropyio rpynmy oOpa3yloT OTHOCHUTEIRHO HEMHOTOYHCIICHHBIC
BUIBI paecToB W3 moxapoja koseoreroH (Coleogeton), B ToM dmcle IIMPOKO
pacrnpocTpaHeHHBI Ha TEPPUTOPHH Hamreld crpadbl P. pectinatus. ¥ stux BHIOB
NPWIMCTHUKYU MOYTH MO BCEH CBOEW IJIMHE MPUPACTAIOT K HUKHEH YacTH JIUCTHEB,
oOpa3ysi JOBOJBHO IJWHHBIC TPyOKOOOpa3HbIE Biarajauia, KOTOPbIE MOTYT OBITh
pacIIeIIeCHHBIMU CO CTOPOHBI, MPOTUBOIONIOKHOW yucty (y P. pectinatus), wmu
samMkHyTBIMH (y P. filiformis). CymiecTBytoT HeMHOTHE MTEpPEXOIHBIC MEKIAY 00CHMHU
rpynnamMyd BUJIBI C KOPOTKMMH BJIarajulllaMH JIMCThEB, K HUM MPUHAJIEKAT
nanpHeBOCTOUHBIM P. maackianus A.Benn. u cesepoamepukanckuii P. robbinsii
Oakes, y KOTOpOro BEpXHHE CBOOOJHBIC YaCTU MPUIUCTHUKOB BBICTYMAIOT HAaj
OCHOBAHHEM JIMCTOBOM MJIACTUHKY B BUJIE IBYX JUIMHHBIX U OCTPBIX 3yO110B. K TpeTbeit
rpyIie MPUHAIICKHAT TOJbKO poxa rpewnanaus (Groenlandia), y mpencraBureneii
KOTOPOTO JIBa MOYTH CBOOOHBIX MPWJIMCTHUKA UMEIOT JIUIIb JIUCThS, PACTIONI0KEHHBIC
Yy OCHOBaHHSI OCH COIIBETHS, & OCTAJIbHBIC JTUCTh BOOOIIE JIMIIIEHBI MPHJIMCTHUKOB.
KpoMe npuiimcTHUKOB, B Ma3yXxax JUCThEB OOJIBIIMHCTBA PAECTOB PACIOJIOKEHBI eIIe
OYCHb MEJIKUE BHYTPUBJIATAIMIIHBIC YSITYHKH C BBIICISIONIUMU CITU3b JKEJIE3KaMHU.
Mopdoiorust penpoayKTUBHBIX opraHoB Potamogeton s.l. pasabiMu aBTOpaMu
Tpaktyercss mno-pasHomy. Tak, A.JI. Taxtamxsu (1966, 1987) cuuran, uro y
Potamogeton pa3BuBaroTCS 1IBETKH ¢ 4 CErMEHTaMH TepuaHTa, 4 ThIUMHKaMu U 4
KapriejuiamMi. VIMEeHHO »9Ta TOYKa 3peHUsi Ha CEerojHs SBIsIeTCs Haubosee
pacmpocTpaHeHHOM. [[pyroe MHEHHE COCTOMT B TOM, 4YTO ISl LBETKA pJIecTa
XapakTepHbl 4 THIUMHKU U 4 Kapresuibl, 1 OH HE WMEEeT MepuaHTa, a HaOIrogaeMble
CTPYKTYpbl — 3TO BBIPOCTHI CBSI3HMKAa. BO3MOXXHO, KOMIIAKTHOE COI[BETHE
(mceBmaHnMil) y mpeacTaBuTesied poaa Potamogeton coctouT u3 peayrupoBaHHBIX
OJIHOTIOJBIX IIBETKOB. Kakmas ThIYMHKA MPEACTABISAET COOOH OTISIbHBIN TOJIBIHA
MYCKOM [IBETOK, CUSIINN B MMa3yXe KPOIIIETO JUCTA, a Bce 4 Kapresibl — 3TO OJUH

YKEHCKHH IBETOK MU 4 OTIEIbHBIX )KeHCKHX I1BeTka (Miki, 1937).
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Yame Bcero /mid mnapuualbHOro cousetuss Potamogeton xapaktepeH
MyTOBYAThIN PprmmoTakcuc (3—5 BETKOB B MyTOBKE), peako cniupaibHbii (Charlton &
Posluszny, 1991; Tomlinson, 1982; I{Benes, 1982). M3BecTHBI Bapualuu B YHCIIC
YJICHOB I[IBETKAa: HamOoJiee YacThIMM AHOMAJUSMU SIBISIIOTCS JBYXUJIEHHBIM WK
TPEXUICHHBIA THHEICH, COYETAONMMECS C YCTHIPEXWICHHBIM aHAPOIEEM M
IIEPUAHTOM, a TaKKe IIOJHOCThIO TpPEeXWICHHBIC IBETKH; B IBeTkax P. lucens
oTMeuanoch 4 cerMeHrta nepuanta u ot 4 1o 6 xkapnesmn (Posluszny & Sattler, 1974;
Charlton & Posluszny, 1991).

MeNnKOIUCTHBIE PASCTHI, KaK MpaBujio, aumionansl. Hampumep, P. trichoides u
P. pusillus L. ¢ 2n = 26 wu P. acutifolius Link ex Roem. & Schult. u P. compressus ¢
2n = 28. lupokonucTHBIE BUABI PJAECTOB B OOJBIIMHCTBE CBOEM TETPAIJIOUIHBIC
(manpumep, ¢ 2n = 52 P. praelongus Wulfen u alpinus), Ho BcTpeuaroTcsi Takxke
murutonaabie (P. coloratus Hornem.) m okrammounnnsie (P. illinoensis ¢ 2n = 104)
BHU/IBI.

[IpeacraButenu Potamogetonaceae 001anar0T BHICOKOW MOIUMOP(PHOCTHIO U
BBICOKOW ruOpugoreHHo aktuBHOCTHIO (FO3emuyk, 1934; Msomerc, 1979;
[TarruenkoB, 1997). I'mbpuaHbie 00pa3ibl UMEIOT MPOMEKYTOUHYIHO MOPGHOIOTHIO
mexay P. gramineus m P. lucens: sto xapakTepHbIC NPU3HAKH JBYX BHIOB B
MOTPYKEHHBIX JINCTHSIX; JJIMHA JIOMACTH, IIMPUHA JIOTIACTH, JJIMHA Yepelka, JINHA
MPWINCTHUKA M KOJIMYECTBO OTBETBJIICHHI OT TJIAaBHOTO cTeOJs B oOpasiax rudpuaa
Obun mpoMexyTouHbiMu Mexay P. lucens m P. gramineus. Muorna wabmromanich
c(hopMUPOBaHHBIC IUIOABI, BEPOSITHO, CBUJETEIBCTBYIOIIME O 3penoctu (Shutoh,
2020). [TosTomMy B MX pacTUTEIBHBIX COOOIIECTBAX BEJIMKA JI0JIS THOPUIOB, KOTOPBIC
10 TIPOAYKTUBHOCTH MOTYT MPEBOCXOIUTH POJUTEIBLCKHUE BUABI U COCTABIISATH OCHOBY
MEPBUYHOM NPOAYKLUHWH HA OTHEIBHBIX Y4acTKaxX pekK. Tak, B €BPONEHCKOM 4YacTH
Poccun  mmpoko  pacmpocTpaHeHBI — THOPUIBI,  (QOPMHPYIOIIME  TUIOTHBIC
MoHomoMuHaHThIe 3apociu: P. lucens L., P. natans L., P. perfoliatus L., P. X
angustifolius J. Presl, P. x nitens Weber, P. x salicifolius Wolfg., P. x sparganiifolius
Laest. ex Fr. (Chemeris & Bobrov, 2020).
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Kannan (2008) Beimenmn w3 coctaBa Potamogeton B kadecTBe
camocrosiTenpHOoro poaa Stuckenia Borner (Bximroyaer B ceOst 7 MOATBEPKICHHBIX
BumoB (POWO, 2023)), mpoBeas B A3WM PEBU3NIO TAaKCOHOMHH CEMEHCTBA
Potamogetonaceaec U 00OCHOBaB 3TO MOJICKYJsIpHBIMU HcchenoBanusmu (Kaplan,
2008). TIpencraButremu poma Stuckenia (cunommm Coleogeton (Rchb.) Les &
R.R.Haynes) — 3T0, kak rpaBuiI0, MHOTOJICTHHE TPABIHUCTHIC BOJIHBIC (0OUTAIONIUE B
BOJIE C pa3HOW CTEMEHbIO COJICHOCTH, OT MPECHOW 10 COJIEHOM) MOrpy>KeHHbIC
pacTeHus1, XOPOIIIO MPUCTIOCOOICHHBIC K CYIIECTBOBAHUIO B PA3IMYHBIX YCIOBHSIX, a
TaK)Ke CIIOCOOHBIE K AKTUBHOMY POCTY M 00pa30BaHUIO HECKOJIBKO (DOPM B BOJIOTOKAX
U BOJIOEMAax pa3JIMYHOTO THUIA C HECTAOMJIBHBIMH BOJHBIMH XapaKTEPUCTHKAMHU:
TEUYCHHE, TABOJIKH, MEKCHb; pa3Has IlTyOHnHa, OCBEIIICHHOCTbD, MPOTOYHOCTH (Chemeris
& Bobrov, 2020). Pactenust 3Toro pojia UMEIOT Hepa3BETBICHHOE KOPHEBUIIIE JITTMHON
3—-6 CM C KOpPHEBBIMH BOJIOCKAMH M YKOPCHSIOTCS Ha JHE BOJOEMa; 3UMYIOT, Kak
IpaBUiIo, B BUJE KPaXMaJIUCThIX KiIyOHei. CTebenb yanuHeHHsbli, nooderu ot 0,2 10
2,0 M, HECxKaThI€; MOJIOIbIE TTOOETH W30THYTHI 3Ur3aroodpasHo. JIucTes anuHoun 4-12
CM, TMPEUMYIIECTBEHHO Y3KOJWHEWHBIC, PEXKE HUTYATHIC, B IMOMNEPEYHOM CEUCHUU
AIUTUTITUYECKUE, C ITTUHHBIM BJIAraJiMIeM, TUIOTHO OXBATHIBAIOIINM CTeOeb. JIucThs
U cTeOaM MMEIT OOBIYHO KPAacHOBATHIM OTTEHOK. Stuckenia mMeeT CXOAHYIO ¢
Potamogeton cTtpyktypy comBetuii u 1BeTKOB. (COLBETHS MAaJIOIBETKOBHIE, C
XapaKTepHBIMU PACCTABICHHBIMUA MYTOBKaMH, [IBETEHHE TPOUCXOIUT MO BOJAON WU
Ha MOBEPXHOCTH BOJIbI; TIOJIBI — CEMSIHKH.

Potamogeton densa oTHOCHTEIBHO HEJJaBHO OBLT BBIIEICH B CAMOCTOSTEIbHBIN
monotumnHeid pox Groenlandia (Guo, 1990). OH mnpeAcTaBiACH OJHUM BHIOM
Groenlandia densa (L.) Fourr. 3To MHOTOJIETHHE TPaBSIHUCTHIC BOHBIE OTPYKEHHBIC
pactenust JiuHOM 30—40 cM ¢ MOA3y4YMM BETBUCTHIM KOPHEBHUIIEM, KOTOPOE HUMEET
HEpa3BETBIICHHBbIE KOPHU (5—8 CM) M KOpPHEBBIE BOJIOCKH, OTpACTaOIIME W3 Tazyx
JUCTa; CTEOIM UIMHApuYeckue, JmuHou oT 10 10 70 cM, TUXOTOMUYECKHU BETBUCTHIE;
MEXKJI0Y37Usl KOpPOTKHE WIH yJyIMHEHHble (1-6 CcM); JHUCThd MNpPO3payHbIe
MOrPYKEHHbIE, IIUHOW 8-35 cM, SAWIEBUAHO-IAHUETHBIE, OCTPHIE WJU TYIIbIE,

CY’KEHHBIE KBEPXY; MPEUMYIIECTBEHHO CYNPOTUBHBIE, pEkKe MyToBYaThle (1o 3),
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uMeroT 37 KWIOK, CHASYME, OCHOBAHUE TONycTedieoobeMItoniee; 0e3 BiIaraiuil u
IPWINCTHUKOB; IBETKH OOOCTOJNBIE, aKTMHOMOP(HBIC, COIBETHE KOJIOCOBUIHOE
HONW 1,5-5 cM, WMeeT MapOBUIHO-SMIIEBUIHYI0 WU IMapooOpasHyro dopmy;
11BeTKOB MaJio (ot 2 1o 48). [lepuanT cocTout 13 4 CBOOOAHBIX CETMEHTOB. THIYMHOK
4, ¢ BBIPOCTOM CBSI3HUKA TPEYTOJIBHON (DOPMBI;, TBUTBHUKH TTOYTH CUsSYHE. | mHeIeH
aTOKaPIHBIN, U3 4 KapIeiuT; PhIIbIla CUISIHE.

ComBeTHs ¢ miIogaMyd O4YeHb cialble, OTTUOAIOTCS KHU3Y; PBUIBIIE 0Opa3yer
ra30BbIi My3BIPh, HA MMOBEPXHOCTh KOTOPOTO C MBUIBLHUKOB MEPEXOAT MbUIBIICBBIC
3epHa; TUIO COCTOUT U3 1—4 OJHOCEMSHHBIX OPEIIKOB JUIMHOW 2,5—3 MM U IMIMPUHON
2 MM, OKPYTJIO-TIOYKOBUIHON (HOPMBI, KOTOPHIE MPUILTIOCHYTHI C OOKOB, UMEIOT
n30rHy T HOocHK (0,2—0,5 MM) u kuiib Ha crimake (Les & Tippery, 2013).

Eme omauum pomom cemeiictBa Potamogetonaceae siBisercs Zannichellia
P.Micheli ex L., xoropeii mnpencraBimedH 6 Bugamu (POWO, 2023). D310
MPEUMYIIIECTBEHHO MHOTOJICTHHE ITOJTHOCTHIO TOTPY)KCHHBIC B BOJY TPaBSHUCTHIC
pacTeHusl, 3aKpeIUICHHBIC HAa JTHC TOHKUMH M CJIA0BIMH TTOJI3YYHMMH KOPHEBHUIIIAMH C
KOPHEBBIMU BOJIOCKaMU OT 3 710 6 CM, HHOT/Ia MOTYT CYIIECTBOBATh U Pa3BUBATHCS KaK
cB00O1HO MiaBarorire. CTedn TOHKHE Hepa3BETBICHHBIE MPSIMOCTOSIUME, OT 5 10 40
CM, MOTYT JJIUTEIIbHO CYIIECTBOBAaTh, WHOTJA pacmaaairTcs Ha 3uMy. JIucTes
MPO3pAYHbIC, IMHEHHBIC, KaK IPAaBUJIO, CYIIPOTUBHBIE, IIUHOM OT 2 10 10 cM. [[BeTkH
OJTHOTIOJIBIE, HA OJHOM PACTCHUU COOpPaHBI MYXCKHE M JKEHCKHE IIBETKH; MYKCKOU
[[BETOK MUMEET OAHY THIYMHKY, MEPUAHT OTCYTCTBYET; B KEHCKOM I[BETKE MEPHUAHT
KoJloKoJbuaTo ¢opmbl; or 3 1o 8 Kapmema; peUiblla  JIuHHBIE. [L107m1
MPEUMYIIIECTBEHHO JIWHOM 4-6 MM, OHHM TIPEICTaBIAIOT COOOW CEeMSHKU
O0ananoBuaHOM QGopmbel (FO3emuyk, 1934; Iisenes, 1979; Talavera et al., 1986), a y
Zannichellia (uckmrouass Zannichellia aschersoniana) — koctsaku Tmma Laurus ¢
OJTHOCITONHBIM ofipeBecHeBInM 3HA0KapnueM (Terekhin, 1985a).

INanodunsubiit pox Althenia Bximouaer 9 BumoB. IlpeacraBuTtenu 3Toro poja
SIBJISTFOTCSI TIOTPYKEHHBIMH BOJHBIMH TPABSIHUCTHIMHU PACTEHUSMU, IPEUMYITIECTBEHHO
MHOTOJICTHUMH, PEXKE OTHOJECTHUMHU, C TOHKMUMH JUTHHHBIMHA KopHeBUIaMu. Ctelm
TOHKHE, HUTEBUJIHbIE, IJMHONU 10 20 cM, B BepxXHEW 4acTU CBOOOJIHO TIaBaroIIUE.
Jluctes ouepennHnie, TOHKHE, MUpUHON He Oonee 0,1 mMm, mmuHoM oT 1,5 1m0 3 cMm,
HUTEBUJIHBIE. JINCTOBKH BEHTpAIbHO BCKpbIBatomuecs tuna lllicium ¢ ogHoCIoiMHBIM

OAPCBCCHCBUIMM OHAOKAPIIMCM. HBCTKI/I MCJIKHEC, OJHOIIOJBIC, PACIIOJIOKCHBI Ha
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BEpPXYIIKAaX TMO0era; MY>KCKOM IIBETOK HMMEET OJIHy TBhIYMHKY M YalleBUIHBIN
Tpex3yOuaTeiii (M3 3 CErMEHTOB) IMEPUAHT, a TaK)KE CBOCOOpPA3HBIC HUTEBUIHBIC
KOHIIEBBIE CTPYKTYPhI Y COIIBETHSI; /IJI1 AKEHCKOTO I[BETKA XapaKTEpHbI 3 CBOOOHBIX
kapresibl. [1noa — operek, y3kui, ¢ KOXUCTONH 0007109KOH, SITUTICOBUIHON (DOPMBEI,

JTUTMHOM 10 2 MM, ¢ HOXKoM U HocukoM (L{BeneB, 1979; Kammuna, 19886; Ascherson
and Graebner, 1907).

[MpencraBurenn poma Althenia wmMeroT 3HaUKUTENBHBIE BHYTPHBHIIOBBIC
BapUaIu MOJIEKYJIIpHbIX MTpu3HakoB (Cokoios, 2019; Ito et al., 2016). Tak, anpTeHus
auteuHast (A. filiformis F.Petit) Bctpeyaercst TOJIBKO B TOPBKO-COJICHBIX O3€pax, v B
npejaenax JaHHOTO BUJA HAOIOAAETCS KOPPEIsUUsS MEXIY CTPOCHUEM IUIOJAUKOB U
YPOBHEM COJICHOCTH BOJIBL: YEM 0OJiee CoJIeHasl BOJa B BOJIOEME, TEM HOKKH IUIOAUKOB
U UX CTWJIOAMM OKa3bIBAIOTCS IJIMHHEE; BEPOSITHO, 3TO CBA3aHO C OCOOECHHOCTSAMU
OIBIIIEHUS B COJICHOM BOJIE.

B Hacrosiiee Bpemst mpu3HaeTcs Todka 3peHus, uto pox Althenia Bxirouaer
nessaTh BuaoB (Macfarlane et al., 2017): A. australis (J. Drumm. ex Harvey) Asch., A.
cylindrocarpa (Korn. ex Miill. Berol.) Asch., A. hearnii T.Macfarlane et D.D.Sokoloff,
A. marina (E.L.Robertson) Yu Ito, A. patentifolia (E.L.Robertson) T.Macfarlane et
D.D.Sokoloff, A. preissii (Lenm.) Asch. & Graebn., A. bilocularis (Kirk) Cockayne,

A. filiformis F.Petit, A. orientalis (Tzvel.) Garcia-Mur. & Talavera.

1.2. Cucremartuka Boiciiux Alismatales

[Topsimok Alismatales, B coctaB KOTOPOro BXOJSAT THAPO- M TeIO0PUTHI,
CUMTAETCSl OAHMM M3 PAHO JIMBEPIUPOBABIIMUX IOPSIKOB OJHOJOJIBHBIX PACTEHUH
(Soltis et al., 2005; Du & Wang, 2016). Ero o0beM ObL1 CyIIECTBEHHO IEPECMOTPEH
Ha OCHOBE MOJIEKYJISIpHO-(UiIoreHeTuYecKnX JaHHbIX (Hanpumep, APG 1, 1998; Li &
Zhou, 2009; Petersen et al., 2016; Ross et al., 2016). Cuctema “Angiosperm Phylogeny
Group” (APG, 1998; APG 11, 2003; APG III, 2009; APG IV, 2016) 6su1a co3nana Ha
OCHOBE psiia (PHIIOTEHETUYECKUX CXEM, B OCOOEHHOCTH TE€X, KOTOPHIE MOCTPOEHBI B
X0JI€ aHaJIM3a HYKJIEOTUIHBIX MocienoBatebHoCcTel Tpex yuacTkoB JJHK (18S rDNA,

rbcL u atpB) B G010l BEIOOPKE MOKPHITOCEMEHHBIX pacTeHuil. B mepBom BapuaHTe
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cucrtema APG (1998) Brirouana 462 cemeiicTBa, coOpaHHbIX B 40 MPeANON0KUTEIHLHO
MOHO(PWJIETUYECKUX TMOPSAKOB U HECKOJBKO MOHO(HUIETHYECKUX TIpymm Oolee
BBICOKOT0 paHra. B cnenytomux Bapuantax cucremsl (APG II, 2003; APG II1, 2009;
APG 1V, 2016) Obui yuTeHBI JONOJHUTEIBHBIE MOJEKYISPHO-(PUIOreHETHUECKHE
JTAHHBIC, YTO TPHUBEJIO K YTOUYHEHHIO 00beMa HEKOTOPHIX CEMEUCTB M J0OaBIICHUIO
HEOOJIBIIIOTO YHCJIa HOBBIX MOPSAKOB U cemeiicTB. B cucreme APG IV (2016),
OTpaxarolel B3aMMOOTHOIIECHUSI MEXKIY MOPAIKAMH MOKPHITOCEMEHHBIX PaCTEHUM,
nepBast JUXOTOMUS Ha (GUITOTEHETHIECKOM APEBE OHOIOIBHBIX PACTCHHUM pa3ienuiia
nopsiiok Acorales (¢ €TMHCTBEHHBIM CeMENCTBOM Acoraceae U OJJHUM poJoM Acorus)
U BCEX MPOYMX OJHOAOJBHBIX, CpEU KOTOPHIX mopsjaok Alismatales mpencrasisier
coOOM CECTPUHCKYIO TPYIIYy IO OTHOUIEHHUIO K OOJIbIION Kiajae, 00beIUHSIONIEH
octanbHble nopsinku Monocotyledones. Tlopsimox Alismatales, cornmacio APG 1V,
BKJIIOUYAET BCE cemeiicTBa, oTHeceHHbIe B cucteme A.JI. TaxTamksna (Takhtajan, 2009)
K Haanopsaky Alismatanae, a Takke cemeiictBa Tofieldiaceae u Araceae (Bkirouas
Lemnaceae), npencraButenu KOTOpbIX OTHeceHbl B cucteme A.Jl. Taxramksana k
Haanopaaky Aranae. Cucrema APG IV ornuuaercs ot cuctemsl TaxTamxsHa U
MHOTHX JPYTUX aBTOPOB B IEJIOM 00Jie€ IUPOKOM 00HEMOM OOJIBIIIMHCTBA TOPSIKOB
u ceMeicTB. B wactHocTu, B mpenenax nonkiacca Alismatidae A.JI. TaxTtamxsiH
Boiziesin nopsaku  Hydrocharitales, Alismatales, Potamogetonales, kotopsie B
cucteme APG BkiroueHsl B coctaB Alismatales. Takxe cemeiictBa Zannichelliaceae u
Najadaceae, einensembie A.JI. TaxTamksaoMm B ero padotax (1966, 1987, 2009), B
cucreme APG BkiIrOUeHBI B cocTaB cemelicTB Potamogetonaceae u Hydrocharitaceae
COOTBETCTBEHHO. OOBEKTHI HAIETO HCCIEAOBAHUS OTHOCSTCS K TEPMHUHAIBHOU
(«BBICIIEH») TpyIIIie cemencTB nopsaka Alismatales «sensu APG IV, aTo cemeiicTBa
Posidoniaceae, Ruppiaceae, Cymodoceaceae, Zosteraceae, Potamogetonaceac. B
HACTOAIIMEe MOMEHT ceMeiicTBo Ruppiaceae mpusHaetcs kak otaensHoe (APG IV,
2016), HO  HEKOTOpble  HCCJIEAOBaTEIM  CYUTAIM  €ro  IMOJACEMEHCTBOM
Potamogetonaceae (Jacobs & Brock, 1982, 2011).

Jlpyras cuctemMa, TOCTpOEHHAas IMPEUMYIIECTBEHHO Ha MOP()OIOTHICCKUX

naHHbIX, npeioxeHa A. Kponksuctom (Cronquist, 1988). B Heii B cocTaBe moakiacca
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Alismatidae npunsaT nopsgok Najadales, B KOTOpBIM BKIIOYEHBI CEMENUCTBA
Aponogetonaceae, Scheuchzeriaceae, Juncaginaceae, Potamogetonaceae, Ruppiaceae,
Najadaceae, Zannichelliaceae, Posidoniaceae, Cymodoceaceae, Zosteraceae. Takum
00pa3oM, HHTEPECYIOIINE HAC CEMENCTBA TaK)Ke 0ObETUHEHBI B OJIMH MOPSIOK, HO HE
B TOT, KOTOPBIX yKka3zaH B cuctemax A.Jl. Taxtamksaa (Najadales) (TaxtamxsH, 1966;
Takhtajan, 2009). B mopsmok Alismatales A. KponkBuct Biimowanm 3 apyrux
ceMeiicTBa: Butomaceae, Limnocharitaceae, Alismataceae. DBoJIIOIIMOHHAS UCTOPHUSI
nopsinka Najadales mokaspiBaeT, Kak MPOUCXOJMIA PEAYKIUS I[BETKA BCIICICTBHE

ajlanTaiyy K BOJAHBIM ycioBusM xku3Hu (Cronquist, 1988).

1.3. Dkosorug Beicimux Alismatales

1.3.1. Mopckue Beiciiue Alismatales

Bricme Alismatales npeacTaBieHbl Kak MOPCKUMH TpaBaMU — PACTEHUSIMH,
OOUTAIONIUMH B MOPSIX, KM3HEHHBIM IUKJI KOTOPBIX MOJHOCTHIO MPOUCXOIUT MO
BOJTHOM MOBEPXHOCTHIO, TAK U TPECHOBOAHBIMU U COJIOHOBATOBOIHBIMU PACTCHUSIMU.

K uucmy mopckux TpaB OTHOCSTCS ceMmelcTBa Zosteracea, Posidoniacea,
Cymodoceaceae u, otyactu, Ruppiacea (Short et al., 2007), a Takke HEKOTOpPHIC
npyrue (bmunoa et al., 2014). IlpunamieXxHOCTb HEKOTOPHIX BHJIOB K MOPCKUM
TpaBaM BBI3BIBAET PA3HOTJIACUSA, IIOTOMY YTO CYIIECTBYIOT IPOMEXKYTOUYHBIE
BapUAHThI, — TO €CTh PACTEHUsS, KOTOPhIE OOBIYHO PACTyT B COJIOHOBATOW BOJE, HO
MOTYT KUTb U B Mope. KpoMe Toro, onpeneneHHble MPOLECcChl Y HUX MPOUCXOAAT HE
TOJIKO TOJ BOJOM, HO MW HAJ IOBEPXHOCThIO. He BbI3BIBAET COMHEHUU
MPUHAJJICKHOCTh K MOPCKUM TpaBaM PAcTE€HUW W3 MEPBBIX TPEX MNEPEUHCICHHBIX
BBIIIIE CEMEUCTB.

Mopckue TpaBbl MOTYT MPOU3PACTATh KaK B MPUIMBHO-OTIIMBHON 30HE, TaK U Ha
cyonmuTopanu. B TOpWIMBHO-OTIIMBHOW 30HE TaKWE PACTEHUS MOTYT OBITh
MpEACTaBICHbl HEOONbIIUMH (opMaMU M TPYNIUPOBATHCS B COOOIIECTBA, a B

CyOIUTOpaIbHOM YacTH MOPCKHE TpaBbl MOTYT (OPMHPOBATH IETbIE MOIBOIHBIC
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«JTyra», 3aHuUMas CyYIIECTBEHHbIC IUIONIAJM, W BKJIIOYaTh B COCTAaB COOOIIECTB
JIOBOJIbHO KPYIIHBIE PACTEHUS, KOTOpPbIE (PU3NYECKH MOAAEPKUBAIOTCS Boa0H. OHU
dbopmupyoT mogo0ue EPHOBUHBI, JTOMHUHUPYIOT B CBOCH cpene OOWTaHUS U
CTAOMIM3HUPYIOT OTJIOKEHHS, B KOTOPBIX Mpouspacrtatot (Duarte, 2001).

Mopckue TpaBbl pacTyT B YCThAX PEK, 3JIMBaX, JJaryHaX, Ha OaHKaX U OTMEJISX.
OHU TIPEeAMOYNTAIOT CITIOKOMHBIE BOJIBI, HO MOTYT PacHpOCTPAHATHCSA U B palioHaX C
obicTpeiM TeueHueM (Duarte, 1995; Hemminga & Duarte, 2000). Tak, nampumep,
Halodule (H. wrightii) mmpoxo pacnipoctpanen B Kapudckom Oacceline — Ha KyOe u
Manbix AHTUIBCKHX OCTpoBax. Bnosibs modepexnbs FOxHOM AMEpUKU OH mepecekaeT
YCThe peK AMa30HKU U MPOCTUPAETCS HA IOT BIOJb obepexbs: bpasunuu. Ha rore
Bpasumuu sToT BHa 3amemaercs H. emarginata (3mecs m ganee — nur. mo Larkum
A.W.D. et al., 2006). O6bIYHO MOPCKHE TpaBbl PaCTyT B MECTaxX C MECUYAHBIM WM
WJIUCTBIM JIHOM, pexe — Ha kKameHuctoM cyoctpare (Hogarth, 2015). Hekotopsie
MOPCKHE TPaBbI — PACTEHUS C BEIPAKCHHON CE30HHOCTHIO, 3MMON BETCTATUBHBIC YaCTH
OTMHUPAIOT, a BeCHOM cHOBa oTpacrtaroT (Bexos, 1992; Frost et al., 1999). I'naBHpIMU
dbakTopamMu, BIUSIOMIMUMH Ha POCT M Pa3MHOKCHHE MOPCKHX TpaB, MO MPUYUHE
HEOOXOIMMOCTH CTEIU(PUIECKOTO CBETOBOTO pexkuMa st porocunTesza (Dennison,
1987), sBhsOTCS CBET, TNyOMHA M MPO3PAaYHOCTh BOJbl. MyTHOCTH M riyOuHa
CHW)KAIOT IPOHUKHOBEHUE CBETA, UYTO OMPEACIIICT TPAHUIIBI POCTa MOPCKUX TpaB. B
CeBepHOM MOpeE, HampUMeEp, OHU OOBIYHO PACTYT 1O TIyOMHBI 4 METPOB, HO B
HauMEHee MYTHBIX BoOJiax 3ajuBa BenTpu Ha roro-zamane WMpnanmgum Zostera
npouspacraer Ha Tiayoune g0 13 merpoB. Ha 3amagHom mnobGepexxbe CeBepHOU
AMepUKHN MaKkCcUMallbHas TTyOHWHA PACTIPOCTPAHEHUSI pacTeHU — 6,5 METPOB, OJTHAKO
B paiione Kanmpopuuu riryouna Bospacraet 10 30 merpos. Posidonia australis Hook.
f. Moxer oOpa3oBbIBaTh NOJBOAHBIE «Iyra» Ha TayOmHax a0 50 MeTpos;
MaKcUMaJsibHas TJyOWHA, Ha KOTOPOW OOHApYKHUBAJIMCh MOPCKHE TPaBbl, COCTABIISICT
90 M (Duarte, 1991).

Bonbimas yacTe MOPCKHX TpaB HE MEPEHOCUT OMPECHEHHUS BOJBI U C TPYJIOM
npucrocadiauBaercs K usMmeHenusiM cosieHoctu (Lirman & Cropper, 2003). Ho ectb u

nckimodeHus. OTHOCHUTEIHLHO YCTOﬁqHBLIM K CMEHE COJICHOCTHM sBIIsieTcs Zostera
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marina L., kotopas npucrnocadiauBaercss K cMeHaMm cosieHoctd oT 10 10 39 %eo. IIpu
3TOM MaKCHMaJjlbHasl KH3HECIIOCOOHOCTh PENPOYyKTHBHBIX oOeroB Zostera marina
JOCTHTAETCA B MOYTH TpecHBIX ycioBusax (Bernard et al., 2005). DT1o ke pactenme
uMeeT OOJBIION, HeXapaKTEpHbIM MJIS MPOYMX BHUIOB MOPCKHUX TpaB, JUaIa3oH
TeMIepaTyp, AOMYCTUMBIX ISl pocta, — oT 5 10 30°C, HO 30Ha ONTUMyMa JICKUT
mexay 10 u 15°C (Bernard et al., 2005).

[{BeTKM MOpPCKUX TpaB alallTUPOBAHBI JIJIsl 3((HEKTUBHOTO ONBLICHUS B BOJTHON
cpene (Kuo & McComb, 1989). CtpoeHne mNBUIBLIEBOTO 3€pHA CYLIECTBEHHO
oOneryaerT BO3MOXKHOCTh KOHTakTa C pbUIblIaMU. Y ZoStera mpeoOnamaer
NIEPEKPECTHOE OIBUICHHE OJ1aroaaps MpoToruHuy, a B pojae Phyllospadix — 6maromaps
nsynomuoctu (Billingham et al., 2003). Crpykrypa uBeTKa mpeacTaBUTeNCH
cemeicTBa Zosteraceae MMEET CYIIECTBEHHbIE pa3ivuusg W TpyJdHA JUIs
UHTepHpeTanud. Tak, penpoayKTUBHBIC CTPYKTYPBI PaCcoiaratoTCs B ABa Psia BIOJb
IJIOCKOM, TIOXOKeW Ha S3BIK JIONMATKHW: CHadajga oOpa3yloTcs pPETHHAKYJIBI
(OKOJIOIIBETHUKOBHUJIHBIE CTPYKTYpbl), 3aT€M TMbUIbHUKHU, COCTOSIIUME U3 JBYX
OWCTIOpaHTHAIBHBIX YEIIyeK, KOTOPBHIC COCIUHSIOTCS COCAMHHUTEIBHONW TKaHBIO.
Enuueiii mpumopauyMm dopmupyercs y P. scouleri, nBa oTACIbHBIX HPUMOPAUS
dopmupyrores y P. scouleri. 'mHekoMacTusi, COCTOSINAS U3 OJHOCIONHOTO SIMYHUKA,
dbopmupyeTcs mocnenHel. [IpITbHUKH MOSIBIISTFOTCS TIEPBBIMU, OJTHAKO HE Pa3BUBAIOTCS
JI0 3pETIOCTH, OCTABAsICh HA JIOMATKE B BHJIE€ HEOOJBIINX OCTATOYHBIX CTPYKTYpP 0
MOMEHTA CO3pEeBaHUs THHEIMH. BO3MOXHO paccMaTpuBaTh OTACIBHBIC ITIBETOUYHBIC
€IMHUIIBI KaK YaCTh CII0)KHOTO COIBETHS. Pa3BUTHIE CETUATKHN U OCTATOYHBIC THIYMHKU
Ha KeHCKux comuBeTusix nenaiorT Phyllospadix Gonee mpowsBomnbiM, yeMm Zostera
(Soros-Pottruff & Posluszny, 1994).

[InoTHOCTH HUTEW MBUIBIIBI, OOJIBINIE TTOX0XKEH HA THOKHE TPYOOUKH, JAET UM
BO3MOYKHOCTh OCTaBaThCS B TOJIIEC BOABI M HE BCIUIBIBATh HECKOJBLKO JHEH. Takue
NBUIBIICBBIC 3€pHA, IUIaBas B TOJIIE BOJBI, MOTYT 3aKPYYHUBAaTHCS BOKPYT
BBICTYTAIOIINX U3 BJArajvIl] KPOIIIUX JIUCTHEB PHIICI], & Y BUIOB C 3aMKHYTHIMU
BJIATAJIAIIAMH KPOIOIIUX JIUCTHEB OHU (JTUCThS) IEpe]] IBETCHHEM PACIICTIISIOTCS

(Ackerman, 1995). OnpuieHue 4Yaine BCEro MPOUCXOIUT IO BOAOW, HO Yy BHJIOB,
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pacTylmiux Ha MEJIKOBOAbSX, B NPWIMBHO-OTIIMBHOM 30HE, OTMEYAETCS TaKkKe
OTbIJICHUE HA MIOBEPXHOCTH BOJIbI, KOT/Ia TUIBIBYIIUE MBUIBIIEBBIE 3€pHA KACAIOTCS XOTS
Obl BpeMeHHO BbicTymamomux u3 Boasl peuter; (Ducker & Knox, 1976).
DeHoIOrnYecKre 3aKOHOMEPHOCTH OOJIBITMHCTBA TAKCOHOB XOPOIIO U3BECTHHI. Tak,
OOJBIIMHCTBO POJOB Pa3MHOXAIOTCS BECHOW U JieToM (MpU  YBEIHMYECHUU
IPOIOJDKUTEILHOCTH JTHS Y TIOBBIIIICHUHU TeMIIepaTyphl BOJIbI), Harpumep: Thalassia,
Halophila, Syringodium, Halodule, Cymodocea, Thalassodendron, Phyllospadix,
Nanozostera, Zostera, olHaKo psJl BUJIOB IBETET OCEHBIO U 3UMOU WJIM PA3MHOXKAETCS
B TeueHue Bcero rojia. KonueHo, eCTb M MCKIIOUYEHHS, OCOOEHHO XapaKTEepHBIE IS
TPONUYECKUX BUAOB. Y ZOStera mociie OIiof0TBOPEHUs CEMsI Pa3BUBAETCS BHYTPH
TOHKOT'O MEPUKAPIIUSA, a MOJOCTh IJIOJMKA YACTHYHO 3arojHeHa Bo3ayxoM. CemeHa
Zostera, xak MpaBUJIO, PA3HOCATCS TEUEHHWEM M Ha Jiamax MTHUIl HAa HEOOJbIINe
paccrosiHusi. Iy 1IBETEHHsI U MPOpACTaHUsI CEMSH TPeOyIOTCS TeMIIepaTyphl BBIIIE
15°C, mo3ToMy pa3sMHOXKEHHE CeMEHaMu He urpaer Ooipuiol pomu s Zostera
marina B ceBepHbIX mmMporax. Y Posidonia sxe u3 kapmnemibl (GopMHpYyeTCs
KOCTSIHKOBUJHBIN IIJIOJT C MSICUCTBIM TEPUKAPIHEM, HATIOMUHAIOIIEM HEI03pPEeIbIi
o MaciuHbl (Kuo & McComb, 1998b). Takue 11061 10BOJBHO JIOJITO TUIABAIOT B
TOJIILIE BOABI M TOJBKO TOCIE pPa3pyLIEHUs OKOJIOIJIOJHMKA MaJaloT Ha JHO U
npopactator (McMillan & Bragg, 1987). OHu pacnpocTpaHSIOTCS TaKke
9H0300XOPHO, MACUCTBIN MEPUKAPIIUNA CITYKUT MUILIEH I PHIO W BOJOTIABAIOIINX
ntul (Duffy, 2006). Hepenko KoCTaHKOBUIHBIH IJ710]T UMEET HEU3BECTHYIO CTPYKTYPY
nepukapnus, kak, Hampumep, y Cymodocea (Kuo and McComb, 1998a). Omnako
OOBIYHO MOPCKHE TpaBbl PAa3MHOXAIOTCS BErETATUBHO, C TOMOIIBIO Pa3HOCUMBIX
BOJOW YacTel KOpHEBMI M OTIEIbHBIX MOOEroB, KOTOpPHIE CHOCOOHBI JIETKO
ykopensaTecs (Caye & Meinzies, 1985; Di Carlo et al., 2005; Jahnke et al., 2016).
Takke nuacropamMu MOTYT CIY>KUTbh JIETKO OOJIaMBIBAIOIIMECS Y CBOEr0 OCHOBaHUS
TIJI0JIOHOCSAIINE COLBETHS C COXpaHsIOMUMUCS Ha HUX Tioaamu (Larkum et al., 1989;
Kuo & McComb, 1998b). ¥V nHexotopsix BumoB otmedeHa BuBumapus (Phillips &
McRoy, 1981; Hogarth, 2015). 3ameuaTensHO, 4TO BUBUTIAPUS TAKIKE XapaKTEPHA JJIsI

MaHTPOBBIX PACTEHHI, YTO TTOATBEPIKIAET UX IKOJIOTHIECKYIO OJIM30CTh C MOPCKUMU
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TpaBaMH, C KOTOPBIMM MaHIphl O00pa3ylOT TECHO CBSI3aHHBIE U  CIIOXHO
CTPYKTypHUpOBaHHBIE «coceackue» coodmectBa (Hogarth, 2015; Tomlinson, 2016).
OTMedeHBI BpEMEHHBIEC pa3muuus W B (EHOJOTHH IBETCHUS, CYIIECTBYIOIIHE B
JIOKaJbHBIX MaciTabax. DTO XapaKTepHO J/Jii TAKCOHOB, Y KOTOPBIX IIBETCHHE
MEPUOINYECKOE, PENKOEe W/WIM Y KOTOPBIX PENPOMYKTUBHBIC OPTaHbl HE ObLIH
omucanbl (Hampumep, Cymodocea angustata Osterfeld, Halodule beaudettei Den
Hartog, Halodule bermudensis Den Hartog, Halodule emarginata Den Hartog,
Halophila johnsonii Eiseman u HekoTopsix apyrux) (Hartog, 1970).

Mopckue TpaBbl 04€Hb YyBCTBUTEIBHBI K aHTPOIOI€HHOMY BO3ICHCTBHIO Ha
OKPYXKAIOIyI0 Cpeiy, MOATOMY MHOTHE HCCJEJIOBAHMS 3aTParuBalOT 3TU BOIPOCHI
(Duarte, 2002; Short et al., 2011). B nepByto odepeap n3yyarorcs NpuOpeKHbIE BOABI
BOJIM3U KPYMHBIX HACEJICHHBIX MyHKTOB, KOTOPBIC YBEIMYMUBAIOT MYTHOCTH BOJBI U
MEHSIOT ee xumudeckuil u pusnyeckuit cocraB (Coleman & Williams, 2002; Borum
et al., 2004; Orth, 2006). 3a nocnenHee aecATUIETHE Hcde3no okoino 30 000 km?
«MOPCKHUX JIyTOB», B TIEPBYIO OYEpelb H3-3a IBTPODUKAIUU, MEXaHUYECKOIrO
paspylieHus cpeibl 00uTaHus U upe3mepHoro nmpomeicia (Waycott & Williams, 2006).
Ha ™Mopckue TpaBbl HEraTMBHO BIMSIOT CJEAYIOIIME AHTPONOTEHHBbIE (HaKTOPHI:
3arpsi3HEHUE yJa00peHusMU (B MEPBYIO Odepelb cojepxammumMu a3oT u docdop),
CTOYHBIMH  BOJAMH, OPTaHWKOW, YTO BEAET K  YpPEe3MEPHOMY  POCTY
CBOOOTHOTIIIABAIONIUX MAaKpO- M MHUKPOBOJOPOCIEH, OJIOKUPYIONIUX CBET, a TaKKe
PSMOM KOHTAKT C TOPIOYECMA30YHBIMH MaTepHuajlaMd, KOTOPBIM BEAET K IMOTEepe
muctheB (Duarte, 2002). Becomyto yrpo3y HecyT croku repoununoB (Haynes et al.,
2000). loOblua 7TUCTREB MOPCKUX TpaB HApyIIaeT HMX IEIOCTHOCTh U BEIET K
MCYE3HOBEHUIO YYACTKOB «MOPCKHUX JIyTOBY»: MpU M00BIUE JTUCTHEB MyTEM CpE3aHUs
MOBPEXKICHHBIE YacTH TIMOOEroB pYOI[yIOTCS M TEpPEecTaloT pacTd, 4YTO BEIeT K
MOSIBJICHUIO YYaCTKOB, HEAOCTYIHBIX Il BOCCTAHOBJICHHS, TaK KaK TE€ 3aHSITHI
KOpHEBbIMU cucTtemMamu mnorudmux ocobeit (Unsworth et al.,, 2015). AxtuHoe
CYJIOXOJICTBO, B TOM 4YHCJI€ M MAaJIOMEpPHBIX CYyJIOB, KPOME HEMOCPEIACTBEHHOIO
MEXaHUYECKOTO TIOBPEKICHUS «MOPCKHX JIyTOB» BHHTAMH M SIKOPSIMH, BBI3BIBACT

B3MYyUMBAaHUE OTJIOKEHUW U DSPO3UI0 OEperoBod JIMHUM, KOTOpas yXyJIIIaeT
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npo3payHocTh Boabsl (Burdick & Short, 1999). M3-3a Takoli 4yBCTBUTEIBLHOCTH
MOpPCKHE TpaBbl MOTYT HCIIOJIB30BaThCsl B KadeCTBE HWHAWKATOpa Jerpagariu
MPUOPEKHBIX MOPCKHX OKOCHCTEM B PE3yJIbTaTe WHTEHCHBHOW aHTPOIIOTCHHON
nesTenbHOCTH. HecMOTpss Ha HeraTHBHBIC aHTPOIMOTEHHBIC BO3JACHCTBUS, PallOHBI
pactpoCTpaHEHUsI «MOPCKHX JIyTOB» BCE €IIe COXPAHSIIOT CBOE MPHUPOIHOE
npoucxokaeHrne. EquHCTBeHHbIE N3MEHEHUS, NMCIOIINE aHTPOIOTCHHBIN XapaKkTep,
oTHOcsATCs Kk Zostera japonica Asch. & Graebn., kotopast ObUTa CTy4aiiHO 3aHECEHa B
Tuxookeanckuii pernon CeBepHoi AMepUKH U3 puOpekHbIX Boa JlanbHero Bocroka
U KOTOpas TPOJOJDKAET PaCIHIMPSATh B HOBOM PETHOHE 00JacTh PaclpOCTPaHCHUS
(Harrison, 1976; Bigley & Barreca, 1982).

OCHOBHBIM OMOTEHHBIM (PaKTOPOM, YTPOKAFOIITIM MOPCKHM TpaBaM, SIBIISIOTCS
6one3nu. B wactHOCTH, BUIaM poja Zostera yrposkaet 00Jie3Hb, BI3BaHHAS MOPCKUMU
cimm3eBukamu  Labyrinthula zosterae Watson (Kuo & McComb, 1998c¢). Ona
pacipoCTpaHseTCs dYepe3 KOHTAaKT JUCTheB. [3-3a CIM3EBUKOB TMOSBISIOTCS
KOPUYHEBBIC MSITHA HA JINCTHSIX, U PACTEHHE MOTHOAET M3-3a CHIDKEHHS (POTOCUHTE3A.
Orta 6ose3ns npuBena B 1850-x romax x yamutoxkeHuto 90% rmomaneii Zostera Ha
nooepexne Kamudopuuu (Kuo & McComb, 1998c). B 1930-e¢ ronpl momyssiuu
Zostera marina cuwipHO moctpaganu ot Labyrinthula zosterae Ha aTIaHTHYECKOM
nooepexne CeBepHoii AMepuku u EBponbl (Cottam, 1935). Ota 6one3Hb, B KOHIIE
KOHIIOB, TMpHUBENa K MCYE3HOBEHUIO OOJbIel yacTu MOpCcKux TpaB B CeBepHOU
ATHaHTUKE, 4TO OTPa3WiioCh Ha pa3nuuHbIX KUBOTHBIX (Kuo & McComb, 1998c).
Lulworthia medusa Cribb, J.W. Cribb, Ellis, Everh. u Ophilbolus maritimus Sacc.
Take ObUTIM OOHApYKEeHBI B Z0Stera marina, Ho, 1o o0IeMy MHEHHIO, HUKAaK He ObLIH
CBSI3aHBI C MacCOBOM rudeinpto 3Tux pacrennii (Den Hartog, 1970). Y poxa Halodule
napasutudeckuii Tpubd Plasmodiophora diplantherae (Ferd. & Winge) Ivimey Cook
(Plasmodiophoraceae) Bbi3biBaeT Bocnanenue Mexaoysnuid (Kuo & McComb, 1998c¢).
Kopuepuma  Posidonia  oceanica  4yacto  MOABEpPrarOTCsA  3apaskCHHUIO
copaapuomuiieramu Halotthia posidoniae (Durieu & Montagne) Kohlmeyer, a Takxe,
pexxe, Pontoporeia bilurbinata (Durien & Montagne) Kohlmeyer, 4To BbI3BIBacT

MaccoByto rubens pacternit (Kuo & McComb, 1998).
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Mopckue TpaBbl 00pa3yroT HEOOIBIINE U30JIUPOBAHHBIE ITOISHBDY U OOJBIINE
«JIyray, KpyInHEeHIINi 13 KOTOphIX ObLT 00HapyskeH B 2006 roay: komonus Posidonia
oceanica (L.) Delile x rory ot octpoBa MBuca. Jlnamerp KOJOHHH — 8 KHJIOMETPOB
(Duarte et al., 2006). Takue «iyra» MEHSIOT Cpelly BOKpPYT ceOsi, JalOT YKPBITHS U
nunry 11 kuBOTHBIX (Unsworth et al., 2015), Tak 4T0o BX MOXHO paccMaTpUBaTh KaK
cpenooOpazoBareneil. OHM SBIIAIOTCS BaXHBIMH IMOTJIOTUTENISIMH YIJIEpOJa, HA HHUX
npuxoautcsi okosio 10% ot obmiero odbema MOTJIOLIEHUsT yIaepoja B aTMocdepe.
ExeronHo cooOlllecTBa MOPCKUX TpaB, BEPOSITHO, JECTMOHHUPYIOT OKojio 27,4
MustnoHoB ToHH CO; (Short & Neckles, 1999; Touchette & Burkholder, 2000). Xots
TOYHBIE TIOJICYETHI TAKOrO0 poOJia 3aTPyJAHEHBl HEMOJHOTOM HWH(OpManuu o
pacrpoCTpaHEHUU U OOWIIMHM MOPCKUX TpaB. 1o Toli ke mpuyuHe TPy AHO MPOCICAUTD
BO3/elicTBUEe M3MeHeHud kiuMara Ha HuX (Rock & Daru, 2021). Mopckue TpaBb
MOTYT YJaJIsiTh U3 MOPCKOM BOJbI pa3jiudHbie OOJE3HETBOPHBIE MUKPOOPTAHU3MBI,
Takue Kkak Enterococcus. IlogBognbie Jsiyra W BBIOPOCHI  OOJIBIIOW MaccChl
OTJICJUBIIUXCS IITOPMAaMU dYacTed TpaB MOTYT Jake OKa3bIBaTh BIMSHUE Ha
cocrosinue O0eperoB (Vacchi et al., 2017). OTmepiiine U )XKUBbIE YaCTH MOPCKUX TpaB
(KOpHH, PO3ETKH, JIUCThSI) BBHIMOIHIIOT MHOKECTBO SKOJOTUYECKUX (DYHKIIMM, TaKHX
KaK CTaOWJM3aIus MOPCKOTO JHA, OYMCTKA MPUOPEKHBIX BOJ. JIMCThA 3aMeIIsIOT
BOJIHbIE MOTOKU, YBEJIMUYMBAIOT CEIUMEHTAINI0. MOpPCKUE TpaBbl MOTYT COCTAaBJIAThH
ocHoBy muieBoit cetu (Nakaoka, 2005). Takxke oHM TPOU3BOIAT paziararonieecs
pPacTUTENIbHOE BEIIECTBO — JCTPUT, OCHOBHOM KOMIIOHEHT MHUINEBOM 11enu OaKTepui,
rpu0OB, MEJIKUX OECIIO3BOHOYHBIX, KOTOPBIE B CBOIO OUYEPE/Ib SIBISIOTCS UCTOUHUKOM
MU JJISE MOJUTIOCKOB, pakooOpa3ubiX, pei0 (Jernakoff & Nielsen, 1997; Irlandi &
Peterson, 1991). CooOmectBa MOPCKHX TpaB NPEACTABISAIOT COOOW BecbMa
pa3HOOOpa3Hbple ¥ TPOJYKTUBHBIE DKOCHCTEMBI M MOTYT COJEPKaTh COTHH
conytcTtBytomux BuaoB (Nagelkerken & van der Velde, 2004). Takue cooOiecTBa
MOACP>)KUBAIOT OMOpPa3HOOOpa3ue BO BCEH aKBaTOpUM, B pa3HbIX paiioHax 10 80%
BHJIOB PHIO HMEIOT CBSI3b C STHUMH COOOIIIECTBAMH XOTsI ObI BO BpeMs OJHOM M3 CTaaui
coero sku3HeHHoro uukina (Thomson et al., 2002). [logymku MOpckux TpaB

MPUBJICKAIOT KaK MOJIOAb, TaK M B3POCIBIX PbHIO, CBOOOJHOKHUBYIIMX MaKpO- H
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MHUKPOBOIOpPOCIIeH, MOJITIOCKOB 1 uepBeit (Bologna & Heck, 1999). HecmoTps Ha ToO,
9TO U3-32 BRICOKOTO COJICPIKAHMSI IIETUTFOJIO3bI MOPCKHE TPaBhl MAJIONUTATEIbHBI, OHH
JAI0T TIMILy MHOTHM JKMBOTHBIM: 3€JICHBIM deperaxam, IIOTOHSM, JIaMaHTHHAM,

rycsm, edensam, yTkaMm, kpadbam, omapam, mopckuM exaM (Randall, 1965; Thayer et

al., 1982; Klumpp et al., 1993).

1.3.2. IlpecHOBOIHBIC U COJIOHOBATOBOAHBIC BhICIIHE Alismatales

K rpymre npecHOBOJHBIX M COJOHOBATOBOAHBIX MPEICTABUTEICH BBICIINX
Alismatales oTHocsiTcst cemeiicTBa Potamogetonaceae u Ruppiaceae. bonabmmHCTBO
npeAcTaBuTENE cemencTBa Potamogetonaceae — 3TO NMPECHOBOJHBIE PACTEHUSA, U
JMIIT> HEMHOTHE M3 HUX, Hampumep, Stuckenia pectinata (L.) Borner, crocoOHsI
pa3BUBATLCA B MPUMOPCKHX JIaryHaX W COJIOHOBATBIX 03epax. HexoTopwie Mmmpoko
pacnpocTpaHEHHBIE BUIBI MOTYT PACTH Ha Pa3HBIX TTyOWHAX KakK B CTOSYUX, TaK U B
OBICTPOTEKYIIMX BOJOEMax; Apyrue Oosiee TpeOOBATENbHBI K YCIOBHUSM OOUTaHUS.
Taxk, P. praelongus, kak nmpaBujio, pacTeT Ha JOBOJILHO O0JIBIIUX MTyOrHax. P. nodosus
OOBIYCH JIJISl PEK C OTHOCUTEIILHO OO0JIBIION cKOpocThio TeueHus; Groenlandia densa —
JIJIs1 BOJIOTOKOB C JIOBOJILHO OBICTPBIM T€YEHUEM U YrcTO BoAou. [Ipu nepecrixanuu
BOJIOEMOB MHOTHE BHJIBI PACCTOBBIX Mmorudarot, Ho P. gramineus u P. alpinus moryt
HEKOTOpPOE BpeMs CYIIESCTBOBATh Ha OBIBIIIEM JIHE BOJIOEMa, 00pa3ys CBOCOOPa3HYIO
KapJIMKOBYIO Ha3eMHYI0 (hopmy. P. gramineus odeHb 4acTo I[BETET M IJIOJJOHOCHUT, HE
oOpa3ysl IJIaBaAIOIINX JTUCTHEB, IPUYEM HAJTMYHE WIIM OTCYTCTBHUE MJIABAIOIINUX JTUCTHEB
y HEro JaJieKo He BCETrJia OIpeesieTcsl MIyOuHOM Bojoema. 3a c4eT oOpa3oBaHMS
OTUYICHSIOMNXCS OOKOBBIX MTOOECTOB M 3UMYIONIUX MOYEK MPEICTABUTEIN PJSCTOBBIX
CIIOCOOHBI OBICTPO PAa3MHOXKATHCS, HEPEAKO TIOJHOCTHIO 3aIlONHSS HEOOJBIINE
BOJOEMBI. DTO TIPEKIE BCEro OTHOCHUTCS K TaKUM HamOoJiee pPacipOCTPAHCHHBIM
paecram, kak P. natans, P. perfoliatus, P. berchtoldii Fieber, Stuckenia pectinata u
psany npyrux (LBenes, 1984; Kanutonosa, 2009).

Potamogetonaceae — yaiiie Bcero MHOTOJIETHUE TPAaBIHUCThIE PACTEHUS, HHOTAA

OJTHOJICTHHE, TIOTPYKEHHBIE, PEeKe IUIaBaroNIue, C KopHeBulamu uiu 6e3 (FOzemuyk,
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1934). OHM yacTo BBICTYNAIOT B POJIM JOMHUHAHTOB, SIBJISISICH OJIHUM W3 THITUYHBIX
KOMITIOHEHTOB PAa3JIMYHBIX BOJHBIX JKOCHUCTEM, IMPU ITOM BBITIOJHSIOT Ba)KHBIC
cpenooOpasyromue u mnpoayknuonaele ¢yaknuu (Kamuronora, 2009). Muorue
UCCJIeIoBaTeNlM OTMEUaloT OOJbIoe 3HaueHue Potamogetonaceae Kak MEPBUYHBIX
npoayueHToB (IapanoB u ap., 2013; 3apybuna, 2014; [lamuenkos, 2001, 2003).
Yacto Potamogetonaceae 3acestoT MaJible U CPETHUE PEKU PABHHH, YTO OOBICHSIETCS
HEOOJIBIIUMU CKOPOCTSMM TEUYEHUS, MpeodiiajJaHueM MENKuX (Ppakiuil B cocTaBe
TPYHTOB, HEOOJBIIUMHU TTyOHHAMU (10 2 M), KOTOPBIE MO3BOJISIOT COJITHEUHOMY CBETY
npoHUKath 10 camoro jHa (bobpos, 20066, 2008, 2009, 2012; Yemepuc, bobpos,
2020). B peunbIx skocucTeMax y OOJBIIMHCTBA BUAOB U THOpuaoB Potamogeton u
Stuckenia moxazatenmu (UTOMAcChl MMEIOT CYIICCTBEHHBIC 3HAYEHUS, YTO HE B
MOCJICTHIOI OYepe/ib CBSI3aHO C MPeo0salaHueM BETreTaTUBHOTO PAa3MHOXKEHUS U
COXpaHEHHUEM BHYTPEHHHX PECYpCOB PACTCHHM i1 COOCTBEHHOTO pOCTa, IpH
PKOHOMHUM Ha TPOU3BOACTBE ceMeHHoW mnpoxykuuu (Yemepuc, bobpos, 2020).
Crnenyetr OTMETUTD, YTO XO3SMCTBEHHAS JIEITEIbHOCTh B PEUHBIX JOJMHAX YXY/IIAET
KaueCcTBO BOJBI W TPUBOJUT K BO3pacTaHUIo TpoHOCTH pek u o3ep. OmHako
PAECTOBbBIC, SABJISSICH YacTO OOMTATEISIMH ME30TPO(HBIX BOJ, B TaKHX YCJIOBHSX
MOJTy9arOT JOTOJTHUTEIbHBIE TIPEUMYIIECTBA TSl pOCTa M Pa3BUTHS.

[MpencraButenn poma Althenia o6mamaroT yHUKaIBHBIMH SKOJIOTHUCSCKHMHU
OCOOEHHOCTSIMH, YTO O0YCIIOBUJIO UX OOMTAaHUE B COJICHBIX BOJIOEMAX OT MHUKCO- JIO
TUMeprajuHabiX. [Ipy 3TOM BOAOEMBI MOTYT OBITh CHJIBHO YCBHIXAIOIIUMU H JTaKE
IIEPECHIXAOIMUMHU B OTAC/IbHBIC roasl. Althenia oOpdHO BCTpedaeTcsi COBMECTHO C
JIpyrumu rajgoduibHbIME ruapoduTamu: BuaamMu Ruppia maritima L. u R. drepanensis
Tineo, Stuckenia chakassiensis (Kashina) Klinkova, Zannichellia pedunculata
Reichenb (Koumpli-Sovantzi, 1995; Santamaria Galdon, 1995). Althenia filiformis F.
Petit sBnseTcs peaKkuM BHJAOM C YHUKQJIBHOM DSKOJIOTHMEH, OOWTAloOlUM B
AKCTPEMAIBHBIX YCIOBUAX COJIEHBIX MepechIxaromux o3ep tora Cubupwm (lypHuKHH,
2001; Kunpusuosa, 2009; Romanov & Kipriyanova, 2010). Althenia uamie Bcero
BCTPEYACTCS B COJIOHOBATHIX MOPCKHX 3ajMBax, HO MOXET IPHCYTCTBOBATH BO

BHYTPCHHUX IOCTOAHHBIX WJIM BPCMCHHBIX COJICHBIX O3Cpax. Hpe,[[CTaBI/ITeJ'II/I 9TOTI0O
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pona npouspacTaroT Ha riyoune He 6osiee 50 cM, HO yalie Ha riayOuHax menee 10 cMm,
U, KaK MpaBuio, GopMUPYIOT ocoOyIo 30HY 10 kparo jJaryH (Den Hartog, 1981; Cook
& Guo, 1990). B Oreiickom mope, kak ormeuaeT JI. Kymmnu-Coanmm (Koumpli-
Sovantzi, 1995), Althenia Bctpeuaercs npu cosieHoctH ot 15 10 40 %0; Ha Kunpe, no
HaOmoaeausm M. Cuoky ¢ coaBropamm (Siokou et al.,, 2013), coneHocTh uX
MecTooOuTannii konebnercs B mHTEepBaie 19-56%0; B CeBeprnom Kazaxcrane, 1o
nanueiM b.®. Ceupuaenko (Cupuaenko, 2000), MmuHepanu3amus coctapiser 22,5—
79,7 v/nm?. A uccnenoBanus A.E. 3unoBreBoil (3uHoBbeBa, 2012) o3ep benbarauckoii
crenn  (CemumnanatuHckass oOmactb, KazaxcraH) mokazaiam  BO3MOXXHOCTb
cymiectBoBanus Althenia nmpu munepanu3zamuu ot 2,5 r/am® (nporecc nBereHus ) a0 80
r/am® (Tporiecc 0Opa3oBaHUS IUIONOB M co3peBaHus cemsH). [Ipu stom Althenia ne
MOKET MCIOJIb30BaTh OUKapOOHATHI U OYeHb 3aBUCUT OT Hannuusi CO2 — UCTOUHUKA
yriepoaa (Cook & Guo, 1990). IToatomy npeacTaBUTENSIM poAa HEOOXOAUMO PacCTH
OJIM3KO K MOBEPXHOCTH BOJIBI JUIs TOTO, 4TOOBI noromars CO; u3 atmocdepsl. Kpome
TOTO, aJIbTEHUS Yallle BCETO PACTET HA MOJIBHXKHOM, BSI3KOM, CEPOBOJIOPOTHOM IPYHTE.
Takum oO0Opa3oM, JIHUMHUTHPYIOIIUMHA (BaKTOpaMH IS 3TOTO pPOJa  SBISIFOTCS
cnenuuyuecKre YCIOBUS OOWTAaHMs: TPUYPOUCHHOCTh K BOJOEMaM C OCOOBIM
XUMUYECKUM COCTAaBOM M YPOBHEM MHHEPATU3AIIUN BOI, K OTIPEICTICHHOMY XapaKkTepy
cyOcTpara, ¢ yCTaHOBJIEHHOW CKOPOCThIO CHUKEHUS YpoBHsI Bojbl (Kinakosa, 20006).

[IpeacraButenu cemerictBa Ruppiaceae sBISIOTCS MHOTOJICTHUMU PACTCHUSIMH,
KOTOpBbIE TIOJIHOCTBIO WJIM TIOYTH ITOJHOCTBHIO TOTPYKEHBI B BOIY, C JIOBOJBHHO
JUIMHHBIMA ¥ TOHKMMHU TOJ3YYUMH KOpHeBUIaMU. OJHAKO HEKOTOPBIE BHUJIbI
Ruppiaceae moryt mnpom3pacTaTb B CBOOOJHO TIUIABAIOIIEM COCTOSHUH, a IPH
CONPUKOCHOBEHWH C JTHOM BOJIOEMOB, HCIIOJB3Ys IPHUAATOYHBIC KOPHHU, BHOBH
3aKperuIAThcsl Ha HeM. lIpencraButenu popa pymmuss UMEIOT BUIOCTICITUGUIHBIC
IKOJIOTHYECKHE TPeOOBAHUS K COJICHOCTH BOJIOEMA; SIBJISTIOTCS TAJOTOJCPAHTHBIMU U
oOUTalOT B BOJAxX C OOJBIIMMHU KoJIeOaHHSIMU cojieHOCTH. OJHAKO eBpOoIelcKue
O0oTaHMKH OTMe4YaroT, yTo Ruppia maritima L. BcTpedaeTcss B OJUTOTaIMHHBIX H
ME30TAJIMHHBIX BOJAX CO CPEeAHEH COJIEHOCThIO OT 2 10 18 r/mM?, B TO BpeMs Kak

IIMPOKO pacmpocTpaneHHbie coobrnectBa R. cirrhosa (Petagna) Grande xapakTepHbI
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JUTSl IOJTUTAJIMHHBIX U TUTIEPTAIMHHBIX BOJJOEMOB CO CPEAHEN coJeHOCThIO OT 2 10 40
r/nmm3. Tlpu stom Ruppia maritima oObpluHO 3aHUMAET HEOOJbIINE BpPEMEHHBIC
BOJIOEMBI, BBICBIXAIONIHE JIETOM, TOra Kak R. cirrhosa mpomspacTaeT B OCHOBHOM B
rIyOOKHX, IOCTOSIHHO CyIecTByromux Bogoemax (Verhoeven, 1979; Passarge, 1996).

Ruppia drepanensis Tineo BcTpedyaeTcsi BO BHyTPUKOHTUHEHTAIBHBIX TOPHKO-
COJICHBIX BojioeMax, a Ruppia occidentalis S. Watson s. str. — B mpumMopckix Bogoemax
ceBepHol yacTu Tuxoro okeana (I{sener, 1984). Kpome Toro, npeacraBuTesn 3TOro
BUJIa UMEIOT O0JIee TOJICThIE KOPHEBUIIA M MOTYT OOUTaTh Ha OOJNBIINX TITyOnHax. R.
brachypus J. Gay sBnsercs HauMeHee Tajlo(WIBHBIM BHIOM W IPOU3pAcTacT B
JeNIbTax peK U NPUMOPCKUX JaryHax ¢ O4eHb cJ1a00i COJIEHOCTHIO BOJBI.

Ectp mannbpie 0 koHKypeHImu Mexay Ruppia cirrhosa u Stuckenia pectinata,
KOTOpasi HauOojee CYLIECTBEHHO IMpOSABISAETCS B OOMIMPHBIX JaryHax ¢
ME30TaIMHHBIMU BojgaMu. R. cirrhosa momHocThro BeITecHsieT P. pectinatus mpwu
CpelHel CcoJeHOCTH Bbilie 9 T/AM?, a mpu cpegHed cojeHocTH Huxke 4 r/am?
IPOUCXOAUT MPOTUBOMOJOKHBIA mpouecc. [Ipy MPOMEXKYTOUHBIX 3HAYEHHSIX

COJICHOCTH OTMEUAIOTCS CMEIIaHHbIe 3apociu oooux BuaoB (Verhoeven, 1979).

1.4. Pacnpoctpanenue Beiciux Alismatales

1.4.1. Mopckue Boiciiue Alismatales

[TepBbic HayYHBIE U3BICKAHUS O T€OTPaPUISCKOM PACTIPOCTPAHCHUH N3yIaeMBbIX
MOpPCKHUX TpaB ObuH TIpoBenieHbl B KoHile XIX — nauane XX Beka (Ascherson, 1871,
1875, 1906; Ostenfeld, 1915, 1927a, 1927b; Setchell, 1920, 1935). [lepBsie kapThl O
pacnpoCTpaHEHUN HEKOTOPHIX BHUJIOB «MOPCKHX TpaB» C HAHECEHHUEM WX apeajioB
obn caenansl [1. Amepconom eme B 1871 r., moTOM TPOJOJDKEHBI UM K€ B
cnenyromux padorax. Bceinen 3a Hum K. Octendennpa (Ostenfeld, 1927a,b)
OIMyOJIMKOBAJN PsIi JNETANBHBIX KapT C apeajamMu TMPeJACTaBUTENICH CceMeicTBa
Zosteraceae, Posidoniaceae 1 Cymodoceaceae. B nanbHeiiiem 3HaHUS 0 TAKCOHOMUU

U PpaclpoCTPaHEHWH MOPCKHUX TpPaB 3HAUYUTEIHbHO PACUIMPUIIUCH, YTO IO3BOJIMUIIO
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Kopueny Hen Xaptory B cBoeit Monorpaduu (Den Hartog, 1970) onucars apeassl u
COCTaBUTh KapThl yke 1o 12 pogam MOpckux Tpas. B mocneayroiieM ¢ yBeIMUYeHUEM
dakTrdeckux naHHbIX HOBBIX uccienoBanuii K. JIynunr (Liining, 1990) cmor BHecTH
nonipaBku B kapThl K. Jlen Xaptora, a cam K. Jlen Xapror Bmecte ¢ A. Jlapkymom,
YTOUHSIS TAKCOHOMMIO, TUCKYTUPOBaJ 00 IBOIIOLMH PA3JIMYHBIX BUJOB MOPCKUX TPaB
¥ YCJIOBHSIX, IpUBOASIIKX K 3Bojronuu (Larkum & Den Hartog, 1989).

[TocnenHue naHHbIe MO PACIPOCTPAHEHUIO MOPCKUX TPaB HAIILIM OTPAXKEHUE B
Muposom atinace mopckux Tpas (Green & Short, 2003). OgHako mpeaCTaBICHHBIE B
aTyiace KapThl UMEIOT HETOYHOCTH: B HUX MPAKTUYECKU HE MPE/ICTABICHBI CEBEPHbBIE
mectoobouTanus (Larkum et al., 2006). XoTs pacnpocTpaHeHHE MOPCKHX TpaB HE
OTPAaHUYMBAECTCS TPOMMKAMH: OHU BECbMa IIHPOKO PACIHPOCTPAHEHBI B 30HE
ymepeHHoro kiaumara (Short et al., 2007), BcTpedatorcss B ApKTUKE, HPUYEM B
IpOIUIOM 00 OOUTaHMM MOPCKUX TpaB B ApPKTHKE COOOIIAIOCh KaKk O OOJbIION
peaxoctu (McRoy, 1969), Ho B mociieHee BpeMs YKCIIO TaKUX COOOIIEHUI pacTeT
(Krause-Jensen et al., 2014, 2021). Omuenka oOIICH IUIOIIAAN PaACHPOCTPAHCHUS
MOPCKHUX TpaB COMpsbKEHA ¢ psaoM TpyaHocten. [1o nanueim @. [lloprta u 3. ['puna,
BO BCEM MUPE «MOPCKHE JIyTa», BEposITHO, 3aHuMatoT oT 16 000 000 mo 50 000 000 ra
(Green & Short, 2003). CaemyeT OTMETUTb, UYTO MNPUIMBHBIE MOPCKHE TPAaBbI
JEMOHCTPUPYIOT  BBICOKYIO  M3MEHYMBOCTH B  CBOEH  MPOTSHKEHHOCTH U
MECTOIOJIOKEHUHU, MPUYEM JIOKAJbHbIE BBIMHUPAHUS U (ITOBTOPHBIE) KOJOHU3AIUU
SBJISIIOTCS. HEOThEMJIEMOM YacThI0 TUHAMUKH uX unciennoctu (Valle et al., 2013).

Hawnbomnwiee 6orarctBo BUa0B Habmopaercs B FOro-BocTounoit A3uu, HO TIpu
ATOM KOJIMYECTBO BHUJIOB COKPAIAETCS C YBEJIMYEHUEM IIMPOTHI U C yAAJIECHUEM Ha
3amaj ¥ BOCTOK OT ATOTO paiioHa MO TPACKTOPUU OCHOBHBIX OKCAHUYECKUX TCUCHUH.
Tak, Hampumep, B ceBepHOW ATiaHThke ZOStera marina — eIWHCTBEHHBIH BUJI
MOPCKHUX TpaB, a y mooepexbss OuaunnuH otMmedaroTcss A0 13 BuaoB. Ha ganHbIi
MOMEHT HauOoJjiee MOJHBIM 0030pOM CBEICHHUI O PacIpOCTPAaHEHUU MOPCKUX TpaB
sBasiercs padora ®. Illopra ¢ coaBTopamu (Short et al., 2007), B koTopoi#t 11t ero
XapaKTepUCTUKU TPEJIoKeHa «OHOopernoHaabHass MOJIeNb»: ObUIO BBIJIEJIEHO 6

«OUMOPETHOHOBY TPOM3PACTAaHUSI MOPCKHX TpaB (YMEpPEHHBIE BOJBI CEBEPHOM
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ATIaHTUKU, TpOoNUYecKue BoJbl ATHaHTUKU, Cpeau3eMHOMOPbE, YMEPEHHbBIE BOJIbI
CeBepHOM yacTu Tuxoro okeana, rponudeckue Boasl Maauiickoro u Tuxoro okeaHos
U yMepeHHbIe BBl FOKHOTO OKeaHa).

[lepBoHavyasibHOE TIPOHUKHOBEHHE B MOpE MPEIKOB COBPEMEHHBIX MOPCKUX
TpaB MPOUCXOIWIO BIOJIb OeperoB Terrca mapamienbHO C 3BOJIONMENH MaHTPOBBIX
necos (Hogarth, 2015). ITocne sToro u3mMeHeHue 00IaCTe pacIpOCTPAHEHUSI MOPCKUX
TpaB OBUIO CIIEICTBUEM TEKTOHUYECKUX JIB)KCHUM, BO3HUKHOBEHHUS OaphepoB
(MaccuBOB cymm), GparMeHTHpPYIOMUX TeTuc Ha 4YacTUYHO H30JUPOBAHHBIC
aKBaTOPUHU. Bbapbepsi OOBSCHSIOT, Harnpumep, benomeH oOuTaHus
OJTM3KOPOJICTBEHHBIX 110 MOP(OJOrHUSCKUM IIPU3HAKaM Map BUIOB U3 pogos Halodule
u Syringodium B Tuxom okeane um KapmbOckom Oacceline, a Takxke — Zostera u
Phyllospadix Ha mnpOTUBOMONIOKHBIX MMOOEpekKbsix Ilanuduku, pas3neIcHHBIX,
COOTBETCTBEHHO, [[aHaMCKUM mepemeikoM U OOIIMPHONW aKBATOPHEN LEHTPATbHON
yactu [latmduku. Ha npoTskeHun Bcell cBOE MCTOPUH MOPCKHUE TPABbI, BEPOSTHO,
HUKOTI/Ia He ObUTH MPE/ICTaBICHBI OOIBIINM KOJIMYECTBOM BUAOB. YacTh MCKOMAaEMbIX
BUJIOB HBIHE BBIMEPJIA, OJTHAKO MAJOBEPOSATHO, YTO OOIEE YUCIO BUAOB KOrAa-JIn0o
npesbimaio  50-60. WM.JI. AxepMaH NOpeANoOSIOKHUI, YTO OTO CBSI3aHO C
PENPOAYKTUBHBIMA OTPAHUUYCHUSIMU JKU3HU B MOPCKOM cpefie W TEHIACHIMEH K
pacnpoCTpaHEHUI0 MOPCKUX TpaB B pe3yjbTaTe BEreTaTUBHOIO Pa3MHOKEHUS
(peHOMEH «BETETATUBHOM MOJABUKHOCTHY), & HE C TOMOIIBI0 CEMEHHOM PENpPOTyKIINN
(Ackerman, 1995).

EnuncrBennbiii pox cemeiictBa Posidoniaceac — Posidonia — wumeer
TU3bIOHKTHBHBIN apean: Cpeausemuoe mope (Posidonia oceanica) u npubpexHbIe
BOJIbI FOXKHOTO MOOepexbss ABCTpallud, T€ pacnpocTpaHeHa OoJiblias YacTh BUIOB

(Pucynox 1) (Short et al., 2018).
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Pucynok 1. Apean cemetictBa Posidoniaceae (opur.; mo Den Hartog, 1970).

[TpencraBurenu cemeiictBa Zosteraceae — poxabl Zostera u Phyllospadix —
IIMPOKO PACIpPOCTPAHEHBI B aKBaTOpHsIX MmupoBoro okeana. Pox Zostera B memnom
IIMPOKO PaclpoCTpaHeH Mo Bcemy moOepexbro Oombineli vactu CeBepHOrO
noiyuapus, a Takxke Asctpanun, Hosoli 3enananu, FOro-BocTtounoii A3uu 1 10KHON
gactu Adpuku (Pucynok 2). Omur Bug u3 poma — Zostera noltii Hornem. —
pou3pacTacT B TOM YHWCJIE B akBaTOpHM 3aMKHyToro Kacmuiickoro mops. Apean
Zostera nigricaulis oxBsaTeiBaeT JIUTOpad I0XKHOW ABCTpaliud M ceBepa Y.
[MpencraButenmn ponxa Phyllospadix mpowuspacraior BaoONIb OEperoB yMeEpeHHBIX

peruoroB ceBepHoit yactu Tuxoro okeana (Short et al., 2018).
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PucyHnok 2. Apeain cemetrictBa Zosteraceae (opwur.; mo Den Hartog, 1970).

Hamu ObutO uWcCClenoBaHO MIECTh POJIOB, BXONAIIMX B COCTaB CEMEWCTBa
Cymodoceaceae: Syringodium, Halodule, Cymodocea, Oceana, Thalassodendron u
Amphibolis. TIpencraBurenu poaa Syringodium BcTpedarOTcs Ha MOOEPEKBIX
Nunniickoro u Tuxoro okeaHoB, KapubOckoro OacceiiHa, MEKCHKaHCKOTO 3aJIUBa
(Pucynox 3). Pox Halodule mmpoko pacmpocTpaHeH Ha TPONMHYECKUX U
CyOTpONUUECKUX MOOEPEXKBSIX, OH BCTpEeUaeTCsl Ha OOIBITUHCTBE KOHTUHEHTOB, KPOME
EBponbl u Antapktuasl. Pogx Cymodocea mmmpoko pacrnpocTpaHeH MO JIMTOPAISIM
TpONHMUYECKHUX U cyoTpormuecknx mopei Craporo Ceera. Poxg Oceana pacnpocrpaneH
B Tpomnmueckux Bojaax Mumo-Ilanmduku. Pon Thalassodendron mpouspacraer B
3araJHON 4yacTu akBaTopuu MHAMNCKOTO OKeaHa W 3amaJHoM 4acTu THXOro okeaHa.

Pox Amphibolis pacnipocTpanen B1oJb 3amaHOTO U 0)KHOTO TIOOEPEkKbsi ABCTpATHH

(Short et al., 2018).
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Pucynok 3. Apeain cemetictea Cymodoceaceae (opur.; mo Den Hartog, 1970).

1.4.2. TlpecHOBOIHBIC U COJTOHOBATOBOAHBIC BhICIIME Alismatales

CemetictBo Potamogetonaceae conepxut msatb poaoB (Althenia, Groenlandia,
Potamogeton, Stuckenia u Zannichellia), koTopble MHUPOKO pacHpOCTPaHEHBI B
CeBepHoM u HOxxHOM mosymiapusx, HO MPEUMYIIECTBEHHO BHE TPONUKOB (PrucyHok
4). C.B. IO3emuyk (1934) oTHOCHMI €ro K camMOMy MHOTOYHCICHHOMY BOJIHOMY
cemenctBy ['omapktuku. [Ipy 3TOM HECKOJIBKO POJOB, OTHOCSIIUXCA K JTAHHOMY
cemeticty (Groenlandia u Althenia), umetor HeOoabiue apeansl. Haubosblee
pacnpocTpaHeHde uMeeT poja Potamogeton; oH sBIsSeTCS KOCMOIOJIMTOM U
BCTpEYAETCs MPEUMYIIIECTBEHHO B MIPECHBIX UJIU CJIA00COJIEHBIX BOJIOEMAX MO BCEMY
MUPY, HO, KaK MMPaBUJIO0, BHE TPOITMKOB, YaIlle B ITyOOKO# 1 3aTEHEHHOU cpefie.

Hawubomnwiee paznoodpasue BugoB Potamogetonaceae ormedaercs B CeBepHOM
noJiyuiapuu, riaaBHeIM oOpa3oM B CeBepHoit Amepuke. Bo3MoxkHO, mepemelieHue

PACCTOBBIX B IOxnHoe [moJiymapue IPOU30NIIO ITYTEM HCECKOJIbBKMX HCE3aBUCUMBIX
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xononu3anuii (Kaplan, 2008). [Ins momyssiiuii Potamogeton xapakTepHO HH3KOE
BHYTPHUIIOMYJISIIIUOHHOE pa3HOOOpasWe, W CBSA3aHO OHO B TMEPBYIO oOdYepenpb C
CcaMoOpaclpoCTpaHEHHEM OT TYPHUOHOB, YTO YCJIOXHSIET IMOHCK 3aKOHOMEPHOCTEH
reorpaduyeckoi auddepeHmanum  JaKe ¢ HCIOJB30BAHHEM T'€HETHYECKHX

matepuaios (Haynes et al., 2003).

a

YcnoBHble 0603HadeHna
Potamogetonaceae

D Groenlandia
E Zannichellia

Aithenia

E‘ / Stuckenia

Potamogeton

0 2500 5000 km

| 1

Pucynok 4. Apean cemerictBa Potamogetonaceae (opur.; mo Kaplan, 2008).

boapmmuCcTBO PACCTOBBIX BCTPCHAKOTCSA B IIPECHBIX CTOAYMUX HIIM TCKYIIHUX
BoJ0eMax (pPeKH, CTapHIlbl, IPY/IbI, 03€pa, KaHAIbl) KaK PAaBHUHHBIX, TAK U TOPHBIX
teppuropuii. Hekotopsie Potamogetonaceae nmpeanoynTaroT COJIOHOBATHIE BOJIOEMBI
(mpUMOpCKHE 3aJlUBbI, JHUMAaHbl, JAryHbl, COJOHOBAThlE o03epa). MakcumanbHOE
pazHooOpasue BuI0B Potamogetonaceae oTME4eHO B o03epaX HHU3KOTOPHOTO H
cpeaneroproro mosicoB. Ilpu sTtoM ueThipe Buma paectoBbix (Potamogeton friesii
Rupr., P. lucens L., P. perfoliatus u Stuckenia vaginata (Turcz.) Holub) nogaumarorcs

10 BeicoThl 2500 M Hax y. M.. A Potamogeton perfoliatus L. pacipoctpanen HanboJiee
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mupoko oT 190 ngo 2520 M Haxg y. M.. BOJBIIMHCTBO K€ BHUIIOB PIAECTOBBIX
pOU3pACTAET B BOJAOEMAX, pacloyiaralomuxcs Ha BeicoTe Hke 1700 M Hag y. M.
(3apy6Owumna, 2009).

Pon Althenia oOutaer B CcOJIGHBIX BOJOEMax U SIBJISACTCS PEIUKTOBBIM
JTPEBHECPEIU3EMHOMOPCKIM pPACTCHHEM C HEOONbIIUM apeaioM. BcTpeuaercs B
[Tpuxacnuu u ctpanax CpeamsemMHOMOpbs, a Takke B CeepHoit Adpuke (Flora
Europaea, 1980); na cpennzemHomopckux octpoBax: Kump (Siokou et al., 2013),
Kopcuka, Capauaus u Cumpumast (Flora Europaea, 1980), Manbsta (Cashaa & Mifsudb,
2013). Hebonpmue muomanu ansrenus 3aHumaeT B OxHoit Adpuke (Cook & Guo,
1990), HUpane (Dandy, 1980a) m Typuuu (Den Hartog, 1975; Uotila, 1984).
HesnaunrensHbie momysiun poabl Althenia ormedenst Ha tore EBponeiickoit Poccun
(Pecnybnuka Kanmbikus, PocroBckas, Bonrorpanackas u Actpaxanckasi 00J1acT) U
3anagnoit Cubupu (HoBocuOupckas obOmactb), B 3akaBkasbe M B Kazaxcrane
(baiirenos, 2001; ®nopa Huxuero IloBomkbs, 2006; I'apaxanu, 2013; JlakTHOHOB,
2013; Csupunenko, 2000; Llenes, 1975). I[lomumo »Toro, 6 BHAOB OOMUTAIOT B
ABctpaymu, Tacmannu u HoBo#t 3enanmuu (Larkum et al., 2005; Larkum, 2018).

Pon Groenlandia pacnpoctpaneH Ha HeOOJBIIMX ydyacTKax B EBpasun u
Cesepnoii Adpuke (Guo & Cook, 1990), a poasr Stuckenia u Zannichellia — B mpecHbIx
Y COJIOHOBATBhIX BOJOEMax Ha BCeX KOHTHHEHTaX, kpome AHtapktuisl (Haynes et al.,
1998c).

EnuHCcTBeHHBIM poj cemeiictBa Ruppiacea — Ruppia — pacmpoctpaHeH
MIPEUMYIIIECTBEHHO B 30HE ymepeHHoro kinumara (Pucynok 5). Ero mpencraButenu
4acTo 00pa3yroT OOJbIINE KOJOHUH B COJOHOBATHIX KOHTHHEHTAIBHBIX BOJOEMax
(o3epax), B TOM 4HCJI€ BRICOKOTOPHBIX (HarpumMep, B AHax Ha BbicoTe 10 4000 M Hax

y. M.), a TaKXe B JIeJIbTaX peK, IPUMOPCKHUX JIaryHax U Mopckux 3anuBax (Verhoeven,

1979, 1980; Haynes et al., 1998a).
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Pucynok 5. Apean cemerictBa Ruppiaceae (opwur.; o Ito et al., 2013).

CambIii IIMPOKO pacipocTpaHeHHbl Bu — Ruppia maritima L. (ITomos, 1957,
Kammna, 1988a; Jlynenosa, 1996; Ilsenes, 1979, 1981). OH umeeT KOCMONOIUTHOE
pacrpocTpaHeHue BI0JIb OEPETOBOM JTMHUHM OOJBIITUHCTBA KOHTUHEHTOB. Hanbosbiiee
BUJIOBOE pa3HOOOpaszue HaOMI0JaeTcsl B KJIMMATe CPEeIM3eMHOMOPCKOTO THIMA, B
noiikuioraruHHOM cpeae. OH BcTpeyaeTcss Kak B COJOHOBAaThIX BOJAX U
KOHTHHCHTAJbHBIX COJICHBIX BOJAX, TaK W B CHJIBHO pa30aBJICHHBIX MPECHBIX H
THICPrajJuHHBIX Bojax. Kpome Toro, maHHBIA BUJ ObUT OOHApY>KEH B MOPCKHX
YCJIOBHSIX, HO TOJIbKO B OYEHBb 3aIMIIECHHBIX MECTaX, B KOTOPBIX, OJHAKO, MOTYT
MPOUCXOJNTh OYCHBb OONBINIHE KOJeOaHUS TeMmmeparypel. B Tpommkax ero
pacnpocTpaHEHHE TOBOJIBHO JIOKAJIBHO, Yallleé BCETO BO BPEMEHHO COJOHOBATHIX
JaryHax, OTJASIUBIINXCS OT MOpPsS, KOTOPbIE CO BPEMEHEM BO BJIQXKHBIX TPOIHKaX
IpEeBpaIIaroTCsl B MPECHOBOAHBIE 0O0JIOTa W3-3a Pa30aBIICHUS NOXKIEM, a B CYXHX

TPOIHUKAX BBICHIXAIOT U 00pa3yIoT COJEHYIO MyCThIHIO. J{71s1 tora Poccun 310 pactenue
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— OOBIYHBI OOMTATENIb COJICHBIX 03€p, XOTS B TOPbKO-COJICHBIX 03€pax OHO
3aMenacTcss Oojee penkor pymnmuer TpanmanuHckoi (R. drepanensis Tineo)
(Kumpustnosa, 2003, 2009). Illupokuii apeanm uMmeroT pynnusi ycukoHocHas (R.
cirrhosa (Petagna) Grande) u ceBepoTuxookeaHckas pymmnus 3amaanas (R. occidentalis
S. Watson) ¢ oueHb [UIMHHBIMHU, CIIHPAIBLHO COTHYTBIMH OCHOBAHUSMH COIBETHIA; 00a
BHIa XapaKTEPHBI JJIs1 MOPCKUX 3aJHBOB M MPUMOPCKHUX JIAryH C elie 0ojiee CONeHOM
Bojoit (LBenes, 1979, 1981, 1984; Flora Europaea, 1980; Verhoeven, 1980; Passarge,
1996; Kunpusinona, 2009).

1.4.3. CoBpeMEHHHOE pacIpOCTPAHEHHUE UCCIIEA0OBAHHBIX BUIOB

B namem uccienoBanuu ObUTM PACCMOTPEHBI BUIBI, POU3PACTAIOININE B BOIAX
BCEX MAaTepuKoB, Kpome AwnHTapkTuabl (Tabmuia 2), Kak MOpPCKHE, TaK H

IMPECHOBOJHBIC 1 COJIOHOBATOBOJAHBIC IIPCACTABUTCIIN.

Tabnuia 2. Apeansl uccieqoBaHHbIX BUI0B Beicux Alismatales (Den Hartog,
1970; Short et al., 2018; FO3enuyk, 1934; 3apyouna, 2009; Flora Europaea, 1980; Guo
& Cook, 1990; Verhoeven, 1979, 1980; Haynes et al., 1998a; Lisenes, 1979, 1981,
1984, Passarge, 1996, Kunpusiaosa, 2009).

Cem. | Pog Bun Apean

Posidonia angustifolia
Cambridge & J.Kuo

JIutopans u cybauTopaib
nobepexps KOxxuHol ABcTpanuu

Posidonia australis

Jlutopanb u cyOauTOpalib

v 2 Hook.f. nobepexnbs OxHoM ABcTpanun
8 3 Posidonia coriacea Jlutopanb U CyonIuTOpaib
= X Cambridge & J.Kuo nobepexbst FOxHoM ABcTpainu
S S Posidonia denhartogii Jlutopanb u CyonuTopaib
3 o J.Kuo & Cambridge nobepexbst FOxHoM ABcTpainu
a = . —
S Posidonia kirkmanii Jlutopaib u cyonmuropanb
=2 J.Kuo & Cambridge noOepexbst FOxHoM ABcTpanuu
g Posidonia oceanica Jlutopanb U CyoIuTOpalth
(L.) Delile CpennzeMHOT0O MOps
Posidonia ostenfeldii Jlutopanb u CyoImuTOpab
Hartog nobepexbs KOxxHol ABcTpanuu
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Posidonia sinuosa
Cambridge & J.Kuo

JIutopane u cybauTopaib
noOepesxbs FOxHoit ABcTpanuu

Ruppiaceae

Ruppia L.

Ruppia cirrhosa
(Petagna) Grande

IIpecHble Bogoembl EBpomnsl,
Ceepnoii u FOxxHOll AMEpuKH

Ruppia drepanensis
Tineo

ConoHOBaTEIE BOJIOEMBI
CpenuzemHoMopss, KaBkasa,
Kazaxcrana, Cpenueid Azuu,

MoHronumn

Ruppia maritima
L.

Mopckue 6epera, COJJOHOBAThIE U
IIPECHBIEC BOJOEMBI IO BCEMY
MUPY, KpoMe AHTapKTHU/IbI

Ruppia megacarpa
R.Mason

Mopckue Oepera ABCTpalinu U
Hosoit 3emangnmu,
COJIOHOBATOBO/IHBIEC BOJIOEMBbI
Asun (Kopes, Anonus, JlansHuid
Boctok Poccun)

Cymodoceaceae

Amphibolis Sonder &
Ascherson

Amphibolis antarctica
(Labill.) Asch.

Jlutopans u cyoauTopaib
3aIaIHOTO U I0’KHOTO TOOEpEexKbs
ABcTpanuu, modepesxbs mraTa
Buxkropust (ABcTpamnusi) u
Tacmanuu

Amphibolis griffithii
(J.M.Black) Hartog

Jlutopanb u cyOauTOpalib
3amaJHOTO U I0’KHOTO MOOEPEkKbsI
ABcTpanuu

Cymodocea K.D.Koenig

Cymodocea nodosa
(Ucria) Asch.

Jlutopanb u cyOauTOpalib
nobepexnbss Kanapckux ocTpoBoB,
CpenuzeMHoro mops (0T
[Topryranuu no U3panis),
Cesepo-3amannoit Abpuku (Ha 1or
10 Ceneraina)

Cymodocea rotundata
Asch. & Schweinf.

Jlutopans u cyoauTopaib
nobepexps Muauiickoro okeaxa,
Kpacnoro mops, FOxHO-
Kwuratickoro mops, Tuxoro okeana

Oceana
Byng &
Christenh

Oceana serrulata
(R.Brown) Byng &
Christenh.

Jlutopans u cy0auTopaib
nooepexnsi KpacHoro mops,
Nuauniickoro okeana, FOxxHo—
Kwuratickoro mops, Tuxoro okeana

Halodule
Endl

Halodule pinifolia
(Miki) Hartog

Jlutopanb u cyOauTOpalib
no6epexbst Munuu, [lpu—Jlankwy,
IOro-Bocrounoit A3un, XaitHaus,
TariBans, Prokro, HoBoii I Bunen,

CeBepo-BocTouHoii ABcTpaniuy,
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Kaponunckux octpoBos, Hosou
Kanenonnu, ®umxu, Tonra

Halodule uninervis
(Forssk.) Boiss.

Jlutopanb u cyOauTOpalib
nooepexnsi KpacHoro mops,
[Tepcuackoro 3anusa,
Muauiickoro okeasa,
benransckoro 3anuBa, Tuxoro
okeana, Hosoii [ Bunen, CeBepo-
BocTounoit ABcTpanuu,
MukpoHe3un

Halodule wrightii
Asch.

Jlutopanb u cyOauTOpalib
mooepekbs ATIAaHTUIECKOTO
okeaHa, 3amagHoi Adpuku
(Ceneran, MaBpuranusi, AHrosna),
Becr—MHUuauu, I0xHON AMepuku
(Benecynana, bpazumnus),
[lenTpanpHOl AMEpHUKH,
Mekcuku, CeBepHOUl AMEPUKH
(Texac, Jlyuzunana, Muccucunu,
®nopuna, CeBepnas Kapomnuna,
Mbpunenn, Anabama),
MeKcuKaHCKOro 3aj1Ba,
Kapubckoro mopsi

Halodule emarginata
Hartog

Jlutopanb u cyOauTOpalib
nobepexps bpazunuu

Syringodium Kiitz.

Syringodium filiforme
Kitz.

Jlutopanb u cyOauTOpalib
nobepexnps LlenTpanbHon
Awmepuku (Benecyana,
Komym6bust), MekcrkaHcKoro
3anuBa (Texac, JIlynsuana,
Muccucunu, @opuaa,
Tamaynunac, Bepakpyc, Tabacko,
nonayoctpoB FOkatan), bonbimux u

Maibix AHTHUIBCKHUX OCTPOBOB,
baramckux oCTpOBOB,
bepMyackux octpoBoB,
KaliMaHOBBIX OCTPOBOB

Syringodium isoetifolium
(Asch.) Dandy

Jlutopans u cy0auTopaib
nobepexnsi Kpacnoro mops,
ITepcunckoro 3anuBa, COKOTPHI,
Mo3zambuka, Mamarackapa,
Magspukusi, PeroHboHa,
CeillienbCKUX OCTPOBOB,
Nunuiickoro cyOKOHTHHEHTA,

ManbauBckux octpoBoB, FOro-
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Bocrounoit A3un, AHTaMaHCKUX
n HukoGapckux ocTpoBOB,
IOxno—Kwuraiickoro mopsi, HoBoit
I'Bunen, CeBepHoil ABCTpanuu,
MukpoHe3uu

Thalassodendron
Hartog

Thalassodendron ciliatum

(Forssk.) Hartog

Jlutopans u cyoauTopaib
no0epexbsi OCTPOBOB
WNunwmiickoro okeana; 6epera
Adpuku, A3un, ABCTpasInH,
MukpoHe3un

Thalassodendron
pachyrhizum
Hartog

Jlutopans u cyoauTopaib
nobepexps 3anaaHol ABCTpaauu

Zosteraceae

Zostera L.

Zostera angustifolia
(Hornem.) Rchb.

Jlutopanb u cyOauTOpalib
nodepexnsi bpuranckux
OCTpOBOB, [lanuwu, [lIBenuu,
JansHero Bocroka Poccun

Zostera asiatica
Miki

Jlutopans u cyOauTOpalib
no6epexns JlanpsHero BocToka
Poccuu, Anonun, CeBepo—
Boctoka Kuras, Kopen

Zostera caespitosa
Miki

Jlutopanb u cyOauTOpalib
no6epexps JlaapHero BocToka
Poccun, Anonun, Kuras, Kopen

Zostera capensis
Setch.

Jlutopanb u cyOauTOpalib
BOCTOYHOTO TIoOepexbsi Adpuku
(ot Kenuu 1o Kanckoit
IIPOBUHITNH ), TOOEPEKDHE
Maparackapa

Zostera capricorni
Ascherson

Jlutopans u cyoauTopaib
nobepexns ABctpanuu, HoBoi
I'Bunen, HoBoit 3enanguu

Zostera caulescens
Miki

Jlutopanb u cyOauTOpalib
nooepexns Janpuero Boctoka
Poccun, Anonun, Kuras, Kopen

Zostera japonica
Asch. & Graebn.

Jlutopans u cyoauTopaib
nmooepexns JlansHero BocToka
Poccum, Anonnu, Kuras, Kopen,
BreTHama

Zostera marina
L.

Jlutopanb u cyOauTOpalib
noOepexbs CeBEpHON ATIAHTUKY,
nobepexns bpuranckux
ocTpoBoB, Cpe3eMHOTO MOpS,
YepHoro mopst, OXOTCKOTro Mops,
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Oepera ceBepHOi yacTu Tuxoro
OKeaHa

Zostera mucronata
Hartog

Jlutopanb u cyOauTOopalib
moOepexbs ABCTpATTUU

Zostera muelleri
Irmisch ex Asch.

JIutopane u cybauTopaib
nooepexbsi ABCTpallvu,
Tacmanuu, HoBoit 3emanauu,
Hosgoii I BuHEu, BocToka
Wnauiickoro okeana, 1oro-
3arajHoOM, 3ana Hou,
neHTpanpHoi [lanmduku

Zostera nigricaulis
(J.Kuo) S.W.L.Jacobs &
D.H.Les

JIutopans u cyOnuTopaib
HO>xHOro0 nobepexxpst ABCTpaiumy,
Tacmanuu, Unnu

Zostera noltii
Hornem.

Jlutopanb u cyOauTOpalib
no0epekbs CeBEPO—BOCTOYHOM
4acTy ATJIAaHTHYECKOTO OKEaHa,

noOepexbs Cpearu3eMHOro Mopsl,
Yepnoro mops, Kacniniickoro
MOpst

Zostera novazelandica
Setch.

Jlutopans u cyoauTopaib
nobepexnst HoBolt 3enananu

Zostera polychlamys
(J.Kuo) S.W.L.Jacobs &
D.H.Les

Jlutopanb u cyOauTOpalib
no6epexns KOxHoM 1
3amaaHoil ABCTpaiuu

Zostera tasmanica
M.Martens ex Asch.

Jlutopans u cyoauTopaib
nobepexns KOxHol ABcTpanuu u
Tacmanuu

Phyllospadix Hooker

Phyllospadix iwatensis
Makino

Jlutopans u cyoauTopaib
nooepexns JlansHero BocToka
Poccun, Anonun, Kuras, Kopen

Phyllospadix japonicus
Makino

Jlutopans u cy0auTopaib
nobepexnbs Anonun, Kuras,
Kopen

Phyllospadix scouleri
Hook.

Jlutopans u cyOauTOpalib
3amaaHoro 1modepexbs CeBepHOM
Awmepuku (0T AJISICKH 10
Kamudopaun)

Phyllospadix serrulatus
Rupr. ex Asch.

Jlutopans u cybauTopaib ceBepo-
BOCTOYHOTO 1odepexnss CeBepHOU
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Awmepuku (Ansicka, bpuranckas
Komym6usi, BamuHrTOH)

Phyllospadix torreyi
S.Watson

Jlutopanp u cyonuropaib
3anagHoro nmooepexns CeBepHOi
Awmepuku (0T bputanckoit
Konymbuu 1o ceBepo—3amana
Mekcukn)

Potamogetonaceae

Althenia australis

(J. Drumm. ex Harvey) Asch.

[IpecHbie 1 comoHOBATHIE
BOJ0EMbI ABCTpaJINH

Althenia bilocularis
(Kirk) Cockayne

[IpecHbie 1 cOTOHOBATHIC
BoJIoeMbl ABcTpasinv 1 HoBoit
3emanauu

Althenia cylindrocarpa
(Korn. ex Miill. Berol.)
Asch.

HpeCHBIG, COJIOHOBATLBIC 1
MOPCKHC BOAbI ABCTpaJII/IH

Althenia patentifolia

L.

= (E.L. Robertson) [IpecHbIE U COJIOHOBATHIE
o T.Macfarlane et BOJOEMBI ABCTpaIAH
3 D.D.Sokoloff
2 Althenia preissii [IpecHble U COTOHOBATHIE
< (Lehm.) Asch. ex Graebn) BOJIOEMBI ABCTpaJIUU
[TpecHbIe U CONIOHOBATHIC
Althenia filiformis BOJIOCMBI, TUMaHbI EBpOITHI,
F.Petit Cpenneit, LlentpanbHoii A3uu u
CuObupu
[IpecHbie 1 conoHOBaTHIE
Althenia orientalis BOJIOEMBI, JINMAHBI
(Tzvelev) Garcia-Mur. & CpenuzemHoMopss, Mpancko-
Talavera Typanckoro perunona, CeBepHOI
Adpuku n Karckoii mpoBUHITUU
o
2 > . IIpecHbie BojioeMbl 3anagHomn
8 © Groenlandia densa .
c O EBpombi, CeBepHoit Adpuku,
D . (L.) Fourr. . .
o~ ITepenneit u FOxHOM A3un
O
Potamogeton alpinus [Tpecubie Bomoembl EBpazun u
Balb. CeBepHOll AMEPHKH
é PotamogetoE COmPressus [Ipecubie Bogoemsl EBpaszuu
o :
2 [IpecHsie BomoeMsl EBpasuu,
8 : Bimkuero Boctoka, AQpukw,
S Potamogeton crispus

ABcTpanuu, 3aBe3eH B HoByto
3enanauto, CeepHyto u FOxHyt10
Amepuky
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Potamogeton foliosus

[IpecHbie Bogoembl CeBepHOU U

Raf. [{lenTpanpHON AMEPUKH
Potamogeton gayi [IpecHbie BO0€MBI APTE€HTHHBI,
A.Benn. bpaszunuu, Ypyrsas, Ynnm

Potamogeton ochreatus

IIpecHbie Bo0EMBI ABCTpAIIHH,
Tacmanuu, HoBoit 3emanauu,

Raoul Hogoii Kanegonun, HoBoii
I'BuHEH
Potamogeton schweinfurthii [IpecHbie BogoeMbl AGPHUKHU U
A.Benn. Cpenn3zeMHOMOpPBS
Potamogeton illinoensis [TpecHbie Bomoembl CeBepHOU U
Morong HOxHOl AMepukH
Potamogeton wrightii [IpecHbie Bomoembr BocTouHOM 1
Morong IOro-Boctounoit A3zumn

Potamogeton pusillus
L.

[IpecHble BogoeMbl EBpombl,
enTpansuoii u FOro-BocTrounoi
Azun, Appuku, CeBepHoit u
HOxHo#1 AMepukn

Potamogeton perfoliatus

[IpecHble BogoeMbl EBpasun,
ABctpanuu, CeBepHOl AMEpUKH,

L CeepHoii Adpukn
Potamogeton berchtoldii [Tpecubie Bomoembl EBpazun u
Fieber CeBepHOit AMEpPHUKH
Potamogeton distinctus [IpecHbie BogoeMbl BocTouHOM
A.Benn. A3sun
Potamogeton gramineus [IpecnHbie Bogoemsl EBponbl u
L. CeBepHoii AMepuku
Potamogeton lucens [Tpecupie Bomoemsbl EBpazun u
L. CeepHoii Adpuku

Potamogeton natans
L.

IIpecHble Bogoemb! EBpasun,
Cesepnoit Amepuku, CeBepHOU
Adpuku

Potamogeton nodosus
Poir.

IIpecHble Bogoemb! EBpasun,
Adpuku, ABctpanuu, Okeanuw,
Ceepnoii u FOxxHOU AMEpUKH

Potamogeton octandrus

[Ipecubie Bogoembr AQpukw,

Poir. Aszun, ABcTpasnu
Potamogeton maackianus
A Benn IIpecHbie BooeMbl A3uu

Potamogeton x angustifolius

ITIpecubie Bomoemsl EBporbl,
3anaaHoit Cubupwu, 3anaaHbIX

J.Presl
['mmarnaen
Stuckenia pamirica [Tpecubie Bomoembl LlenTpanbpHOl
(Baagee) Z.Kaplan Azun
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Stuckenia
Borner

Stuckenia striata
(Ruiz & Pav.) Holub

[IpecHbie Bogoembl CeBepHOU U
HOxHo#1 AMepuku

Stuckenia vaginata
(Turcz.) Holub

[IpecHbie 1 conmoHOBATHIE
BogoeMbl CeBepHoi EBpazuu n
CeBepHoli AMepuku

Stuckenia amblyophylla
(C.A.Mey.) Holub

IIpecubie Bogoemsl FOxHOM 1
IOro-BocTounoii A3un

Stuckenia filiformis
(Pers.) Borner

[IpecHble 1 COTOHOBATHIE
BogoeMbl EBpazun, CeBepHOI U
HOxHO#1 AMepukn

Stuckenia macrocarpa
(Dobrocz.) Tzvelev

[IpecHbie 1 conoHOBATHIE
BOoJI0eMBI LleHTpanbHOl A3un 1
Cubupu

Stuckenia pectinata
(L.) Borner

[IpecHbie 1 conoHOBATHIE
BOJIOEMBI TI0O BCEMY MHUPY, KpOME
AHTapKTUIBI

Zannichellia L.

Zannichellia major
Boenn. ex Rchb.

[IpecHble ¥ conoHOBATHIE
BOJI0EeMbI EBpoOIIBI

Zannichellia andina
Holm-Niels. & R.R.Haynes

IIpecHble 1 coOHOBATHIC
BogoeMsbl 3amnana FOxuHoi
AmMepuku

Zannichellia aschersoniana
Graebn.

[IpecHbie 1 conoHOBATHIE
BOJIoeMbl Karckoi npoBUHIIMHN

Zannichellia palustris
L.

[IpecHbie 1 conoHOBaTHIE
BoJiIoeMbl EBpasuu, CeBepHOl 1
IOxHo#1 AMepuku, ABcTpanuu

Zannichellia palustris subsp.

major
(Hartm.) Ooststr. & Reichg.

[IpecHbie U COTOHOBATHIC
BoJI0eMbI EBporibl, Manonu,
Cpenneii u Bocrounoit A3uun

Zannichellia obtusifolia
Talavera, Garcia-Mur. &

[IpecHbie U COTOHOBATHIC
BOoJ0eMbI Cpen3eMHOMOPbSI

H.Smit
Zannichellia peltata [IpecHbIC U CONMOHOBATHIC
Bertol. BOI0eMbI 3amaHoi EBporbl
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1.5. I1aneoboTaHnuecKme JaHHbBIE
1.5.1. ®occwmu Beiciux Alismatales

Hckonaembie octatku Alismatales Bctpeuarorcs peako (Larkum & Den Hartog,
1989; Kuo & Den Hartog, 2000; Du & Wang, 2016). ITaieonTomornueckas JeTOM1Ch
MO3BOJISICT JIUIIL B OOIIMX YepTaX YCTaHOBUTH OCHOBHBIE 3Tallbl WX SBOJIOLUU
(Tabmuua 3). M3BecTHO, YTO B KOHLIE MEJIOBOrO MEPUOAA OHU YK€ CYIIECTBOBAIN U
OBUIM IIMPOKO PAaCIpOCTPAHEHbI, — HUX OCTaTKU HaineHol B EBpome, Snonuu u
Ceepnoii Amepuke (Larkum & Den Hartog, 1989; Kuo & Den Hartog, 2000; Du &
Wang, 2016). Ha npoTsbkeHun »0IeHa YK€ CYIeCTBOBaja OOJbllias 4acTh POOB,
KOTOpbIE CYHIECTBYIOT M cedyac. [lo HECKONbKMM pojaM TaKuX JaHHBIX HET:
uckormaeMbix Phyllospadix, Amphibolis, Groenlandia, Althenia, Stuckenia, mo-
BUJIMMOMY, HE 3aperucTpupoBaHo. Ha ocHOBaHWM M3BECTHBIX MECT HAXOJOK TPYIHO
CYIIUTh O IEHTPAX MPOUCXOXKJCHUS M IMyTSIX PACCENICHUs], TOTOMY YTO OHM KpaiiHe
HEPAaBHOMEPHO M HEMOJHO OTPAXKAIOT UX pachpocTpaHeHue B mpouuioM. Hanbomsiiee
YHCJIO HAXOJIOK c/iesaHo B EBporie, ojHaKo 3TO MOXKET OBIThH CBSI3aHO CKopee ¢ Ooiiee
WHTEHCUBHBIMHU UCCJICIOBAHUSIMH, YEM C BBICOKOW YHCIICHHOCTBIO U pa3HOOOpa3ueM
(Larkum & Den Hartog, 1989). Ha oOmmipHBIX MPOCTPaHCTBAX Pa3HBIX KOHTUHEHTOB
HUKaKMX HaxoJoK uckomaeMmbix Alismatales e uszBectHo. B To e BpeMs U3BECTHO,
YTO pacmpocTpaHEHUE HEKOTOPHIX POJIOB CYIIECTBEHHO M3MEHMIOCh. Hampumep, Ha
ceBepe AMepuku oOHapysxeHbl ckonaembie Cymodocea u Thalassodendron, xots B
HacTosilee Bpems 3TH poisl Tam He BcTpeuaroTcs (Les et al.,, 1997). Paccenenue
MO>XHO OIICHMBaTh Ha OCHOBAaHWM JaHHBIX O KOH(UTYpaIllid MOPEH W TMPECHBIX
BOJIOEMOB, HaIIPaBIICHUIX TeUeHUI U rpanuiiax apeanoB (Hukutun, 2006). HecmoTps
Ha HEOOJIBIION 00beM MNale000TAHMYECKOr0 MaTepHalia, HEPEAKO BBICKA3bIBAIOTCA
pa3nuYHbIC MHEHHUS O BO3PACTe POJOB: OJHU CUMTAIOTCS MOSBUBIIMMUCS HEIaBHO, a
npyrue — Haobopot (Den Hartog, 1970; Duarte, 2002; Green, 2003). B gactaocTH,
Ruppia cuuraercst HauboJiee TO3IHO OTACIMBIIUMCS OT OOIIETro ApeBa B MPOIECCE
sposrortum (Les et al., 1997), a, manpumep, Althenia cuuraercs mpeBHHM poaOM
(Igenes, 1975), Tallassodendron — penukroBeim (Den Hartog, 1970) u 1. a.
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Tabauia 3. ®occummu Beicux Alismatales (T — BeiMepiivie BuIbI)

Bun

JlatupoBka

Mecto oOHapyKeHus,
MCTOYHUK CBEJCHUMN

EBpona

Posidonia indet.
K.D.Koenig

ITo3 Nl 11eicToleH
(0,126-0,0117 muH neT
Ha3an)

Hranmus (39.0° N, 17.2°
E) (Bracchi et al., 2014).

Posidonia oceanica L.

[InuoneH, 3aHKIICKUM
spyc (5,333-3,6 muiH
JIST Ha3ax)

I'penus, o. Ponoc (36.4°
N, 28.2° E) (Moissette et
al., 2007).

Posidonia sp K.D.Koenig

[InuoneH, nbI4EeHIICKUI
spyc (3,6-2,588 muH
JIST Ha3a1)

Ucnanus (37.3° N, 1.9°
W) (Sendra Saez &
Hodgson, 1998).

DOlIEH, TIOTETCKUH ApyC
(47,8-41,3 muu et
Haz3an)

Amnrmus (50.7° N, 0.8°
W) (Tracey et al., 1996).

+ Posidonia parisiensis
Bronignart

Domuen (56,0-33,9 miH
JIET Ha3ax)

benwsrus (50.9° N, 4.4°
E) (Stockmans, 1936).

DolIeH, JTIOTETCKUH ApycC
(47,8-41,3 mutn et
Ha3a)

benbrus (50.9° N, 4.6°
E) (Mayr & Smith,
2002).

+ Posidonia cretacea
Hosius &Von der Marck

Bepxnuii meun,
KaMIIaHCKUH SIpyC
(83,5-70,6 mun et

Hazajn)

I'epmanus (51.8° N, 7.8°
E) (Giers, 1964).

+ Ruppia palaeomaritima
Negru

MuoneH, TOpTOHCKHAN
spyc (11,62-5,333 muH
JIET Ha3ax)

I'epmanus (50.8° N, 6.3° H
(Van Der Burgh, 1987).

+ Ruppia maritima-
miocaenica Szafer,
1 Ruppia major Szafer

MuoleH, JIJaHICKHUM —
CeppaBaIbCKUU SIPYChI

(15,97-11,62 mun ner
Ha3an)

[Tonpma (50.3° N, 18.7°
E) (Szafer, 1961).

+ Cymodocea maior
Ruggieri

[Tmuonen (5,333-2,588
MJIH JIET Ha3aj)

Wramus (38.8° N, 16.6°
E) (Ruggieri, 1952).

Cymodocea sp
K.D.Koenig

[InuoneH, NbI4YCHIICKUI
spyc (3,6-2,588 muH
JIST Ha3ax)

Ucnanus (37.3° N, 1.9°
W) (Sendra Saez &
Hodgson, 1998).

+ Thalassocharis
westfalica Hosius von der
Marck

Bepxnuii meun,
KaMITaHCKUU pyC

(83,5-70,6 mutH et
Ha3aj)

I'epmanus (51.2° N,
8.03° E) (Lumbert et al.,
1984).

+ Thalassocharis bosqueti
Debey

Bepxnuii men,
MAaaCTPUXTCKUU SIPyC

Hunepnanast (50.9° N,
6.0° E) (van der Ham et
al., 2007).
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(70,6-66,0 miuH et
Ha3ajn)

Zostera sp.,
Zostera noltei Hornem.,

[InuorieH, NbIYEHIICKUI

spyc (3,6-2,588 muH

Ucnanus (37.3° N, 1.9°
W) (Sendra Saez &

Zostera noltii Hornem. JICT Ha3a.) Hodgson, 1998).
1 Zostera kiewiensis Dorex (56,0-33,9 v | Ykpauna (50.5° N, 30.5°)
Schmalhausen JIeT Ha3an) (Schmalhausen, 1883).

Zannichellia palustris L.

[lo3auuii TielicToleH
(0,126-0,0117 man et
Hazan)

Anrmus (52.3° N, 2.1°
W) (Coope, 1961).

Zannichellia palustris
subsp. pedicellata
(Wahlenb. & Rosén)
Hook.f.

[Inuo1ieH, NbIYEHIICKUI
spyc (3,6-2,588 muH
JIeT Ha3a/1)

I'epmanus (51.5° N,
10.8° E) (Mai & Walther,
1988).

Zannichellia
praepedicellata Szafer

MuolneH, JIJaHICKHUM —
CEeppaABAIILCKUU SIPYCHI

(15,97-11,62 muu ner
Ha3a)

[Tonpma (50.3° N, 18.7°
E) (Szafer, 1961).

+ Potamogeton pygmaeus
Chandler

DolIeH, JTIOTETCKUH ApycC
(47,8-41,3 muu et
Haz3an)

Anrmus (50.7° N, 2.0°
W) (Chandler, 1963).

+ Potamogeton
tenuicarpus Chandler

OnuroueH, pronerbCKui
— XaTTCKHHU SIPYChI

(33,9-23,03 muH et
Ha3an)

Amnrmus (50.6° N, 3.7°
W) (Chandler, 1957).

+ Potamogeton perforatus
Wieliczk

I1o3aHui eicToleH
(0,126-0,0117 mmH et
Ha3an)

Anrmus (51.7° N, 1.2°
W) (Aalto et al., 1987).

Potamogeton alpinus
Balb.,

Potamogeton densus L.,
Stuckenia filiformis (Pers.)
Borner (=Potamogeton
filiformis)

ITo3nanii eicToleH
(0,126-0,0117 muu neT
Ha3ajn)

Anrmus (52.3° N, 2.1°
W) (Coope, 1961).

+ Potamogeton
austroeuropaeus Negru,
1 Potamogeton
palaeocompressus
Dorofeev,

+ Potamogeton planus
Nikil.,

+ Potamogeton
polymorphus Dorofeev,

MwuorieH, TOpTOHCKHI
APyC — IUIMOLIEH,
MbSTYEHLICKAM SIPYC

(11,608-3,6 miH 1eT
Haz3an)

Opannus (48.8° N, 8.0°
E) (Geissert et al., 1990).
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+ Potamogeton
praepectinatus Negru

1 Potamogeton crispoides
Dorofeev

[InuorieH, NbIYEHIICKUI
spyc (3,6-2,588 muH
JIeT Ha3a/)

Uranus (44.9° N, 8.0° E)
(Mai, 1995).

Potamogeton sp L.

Mmuo1ieH, TOPTOHCKHI
apyc (11,62-5,333 miH
JIST Ha3ax)

Typuus (40.6° N, 29.3°
E) (Ruckert-Ulkumen
&Yigitbas, 2007).

Stuckenia filiformis (Pers.)
Borner (=Potamogeton
filiformis),
Potamogeton trichoides
Cham. & Schltdl.,

+ Potamogeton
tenuicarpus C. & E. M.
Reid,

Potamogeton pectinatus
L.,

Potamogeton natans L.

MuolneH, JIJaHICKUM —
CEppaBaIbCKUM PYCHI
(15,97-11,62 mnu et

Hazajn)

[Tonema (50.3° N, 18.7°
E) (Szafer, 1961).

+ Potamogeton heinkei
Mai

MuolneH, JIJAaHICKHUM —
CEeppaABAIILCKUU SIPYCHI
(15,97-11,62 mutH ner

Haz3an)

Hanus (54.9° N, 10.3° E)
(Friis, 1979).

+ Potamogeton
tenuicarpus C. & E. M.
Reid

OnuroueH, proneirbCKUi
ApyC — IUJIMOLIEH,
MbSTYEHLICKUN SIPYC

(33,9-2,588 muH neT
Ha3an)

I'epmanns (51.8° N,
13.9° E) (Mai, 1998).

+ Potamogeton
palaeodensus Dorofeev

OnurotieH, proneIbCKUi
SApyC — MUOIICH,
AKBUTAHCKUU SIPYC

(28,1-23,03 muH €T
Hazajn)

I'epmanus (51.3° N,
15.0° E) (Mai, 1997).

+ Potamogeton
seifhennersdorfensis
Engelh.

OnuroueH, proneabCKUin
ApyC — MUOIIEH,
AKBUTAHCKUU sIPYC
(28,1-23,03 muH JeT

Ha3aj)

I'epmanns (50.9° N,
14.6° E) (Mai, 1963).

+ Potamogeton
kunovicensis Knobl.,
Potamogeton gramineus
L. (=Potamogeton
minimus),

MpuoreH,
CeppaBaIbCKUU ApPyC

(13,82-11,62 mun ner
Haz3an)

I'epmanus (51.6° N,
14.2° E) (Mai, 2001).
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1 Potamogeton nemenus
Dorofeev,

1 Potamogeton nochtensis
Mal,

T Potamogeton heinkei
Mal,

+ Potamogeton wiesaensis
Kirchh.

+ Potamogeton
extremitatus Van der
Burgh

MuoreH,
CEeppaABAIILCKUNA —
MECCUHCKH SIPYChI
(11,62-5,333 muH aeT

Ha3an)

I'epmanus (50.8° N, 6.5°
E) (Van Der Burgh,
1987).

+ Potamogeton
dubnanensis Knobl.

Muor1ieH, MECCUHCKHI
ApyC — IUIMOLIEH,
MIbSTYEHIICKAN SIPYC
(7,246-3,6 mun et

Ha3a)

I'epmanns (51.4° N,
14.6° E) (Mai, 2001).

+ Potamogeton
bashkiricus Dorofeev

IInuoneH, 3aHKJICKUM —
MbSYCHICKAN SPYCHI

(5,333-2,588 mutH et
Ha3an)

I'epmanus (51.0° N,
10.1° E) (Mai & Walther,
1988).

Potamogeton coloratus
Hornem.,

Potamogeton obtusifolius
Mert. & W.D.J.Koch

[InuorieH, NbIYEHIICKUN
spyc (3,6—2,588 miH
JIeT Ha3aM)

I'epmanns (50.8° N, 6.5°
E) (Van Der Burgh,
1987).

+ Potamogeton

IInmoneH, NbIYSHIICKUI

I'epmanus (50.8° N,

borysthenicus Dorofeev spyc (3,6-2,588 miH 10.9° E) (Mai & Walther,
JIeT Ha3a.) 1988).

Potamogeton acutifolius | Ilnuouen, nestuenickuii | 'epmanus (51.5° N,

Link ex Roem. & Schult., | spyc (3,6-2,588 miu 10.8° E) (Mai & Walther,

Potamogeton pectinatus | neT Ha3an) 1988).

L.,

Potamogeton pusillus L.,
+ Potamogeton
cholmechensis Dorofeev,
+ Potamogeton elegans
D'Orb,

+ Potamogeton
medicagoides Madler,

+ Potamogeton perforatus
Wieliczk,

+ Potamogeton
polymorphus Dorofeev,
Potamogeton natans L.,
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T Potamogeton
filiformoides Mai,

T Potamogeton neptunii
Mal,

tPotamogeton tanaiticus
Dorofeev

Asus

Oceana serrulata (R.Br.)
Byng & Christenh.
(=Cymodocea micheloti
Watelet)

Muornen (23,0-5,3 miH
JIST Ha3aM)

Nunonesus (5.1° S,
119.5° E) (Laurent &
Laurent, 1926).

T Archaeozostera
longifolia Koriba & Miki,
1 Archaeozostera minor
Koriba & Miki,

1 Archaeozostera pinnata
Koriba & Miki,

+ Archaeozostera lineata
Koriba & Miki

Bepxuuii men (100,5—
66,0 MuH JIeT Ha3ax)

Smonmns, 0. X0KKamnmo
(42.9°N, 142.5° E)
(Koriba & Miki, 1960).

Zannichellia palustris L.

IInmoneH, 3aHKJICKUN
apyc (5,333-3,6 muiH
JIeT Ha3a/)

Kwurait, [I>ancH (37.1°
N, 113.0° E) (Liu et al.,
1996).

Zannichellia palustris L.

[InuorieH, NbIYEHIICKUN
spyc (3,6-2,588 miH
JIET Ha3ax)

Poccus, Omck (55.2° N,
73.0° E) (Hopodees,
1963).

Potamogeton wrightii
Morong

HwxHuit men, antckui
apyc (125,0-113,0 mun
JIST Ha3ax)

Kwurait, JIssonun (41.2° N,
119.3° E) (Endo, 1940).

Potamogeton pectinatus
L.

IInmoneH, 3aHKICKUN
apyc (5,333-3,6 muiH
JICT Ha3a1)

Kwurait, [I>ancHu (37.1°
N, 113.0°E) (Liu et al.,
1996).

Potamogeton sp L.

[Taseoren — Heoren
(66,0-2,588 muH et
Hazajn)

SAnonus (35.0° N, 137.0°
E) (Ozaki, 1991).

MuolneH, TaHT CKUI
SApyC — TJTHOILICH,
3aHKJICKUH sipyc (15,97—
5,333 MJIH JIeT Ha3a])

Anonus (36.1° N, 139.2°
E) (Ozaki, 1991).

+ Potamogeton tavdense
Dorofeev,

+ Potamogeton
semirotundatus Dorofeev

OnurotieH, proneIbCKUi
apyc (33,9-28,1 mun
JIeT Ha3aM)

Poccus, Tromenckast 00:1.
(57.5° N, 66.5° E)
(dopodees, 1963).
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1 Potamogeton corticosus
Nikit.,

T Potamogeton erosus
Nikitin

OnuroueH, pronenbCKun
ApyC — MHOLIEH,
AKBUTAHCKUU PYC

(28,1-23,03 muH et

Poccus, Tomckas 001
(57.0° N, 83.0° E)
(dopodees, 1963).

Hazan)
+ Potamogeton MuorneH, akButanckuii | Poccust, Tomckas o0i1.
polymorphus Dorofeev, — OypAUraabCKui (56.0° N, 83.0°E)

+ Potamogeton tertiarius
Dorofeev

spycsI (23,03-15,97
MJTH JIET Ha3a/)

(dopodees, 1963).

+ Potamogeton dravertii
Dorofeev

MuolneH, aKkBUTaHCKUAMN
— OypauraiabCKuil
spycsr (23,03-15,97
MIJIH JIET Ha3a]1)

Poccus, Omckas o0u1.
(56.5° N, 74.5° E)
(dopodees, 1963).

+ Potamogeton erosus
Nikit.,

+ Potamogeton corticosus
Nikit.,

+ Potamogeton
besczeulicus Dorofeev,

+ Potamogeton tertiarius
Dorofeev,

Stuckenia filiformis (Pers.)
Borner (=Potamogeton
filiformis),

Potamogeton pectinatus
L.,

+ Potamogeton
polymorphus Dorofeev,
Potamogeton gramineus
L. (=Potamogeton
minimus),

+ Potamogeton
semirotundatus Dorofeev,
Potamogeton obtusifolius
Mert. & W.D.J.Koch,

+ Potamogeton irtyshense
Dorofeev

MuoneH, TOpTOHCKHAN
— MECCHHCKHU SIPYChI

(11,608-5,333 mutH €T
Hazan)

Poccus, Omckas o0u1.
(55.5°N, 73.5°E)
(dopodees, 1963).

Potamogeton pectinatus
L.,

[InuoneH, NbI4YCHIICKUI
spyc (3,6-2,588 muH

Poccus, Omckas o0u1.
(55.2°N, 73.0° E)

Potamogeton perfoliatus | met Ha3am) (dopodees, 1963).
L.,
Potamogeton pusillus L.

Adpuka
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Cymodocea sp
K.D.Koenig

DolieH, MpruaboOHCKUI
spyc (38,0-33,9 muH
JIeT Ha3a/)

Eruner (29.6° N, 30.5°
E) (Zalmout &
Gingerich, 2012).

Thalassodendron sp
Hartog

DolieH, MpruaboOHCKUI
spyc (38,0-33,9 mun
JIST Ha3ax)

Eruner (29.6° N, 30.5°
E) (Zalmout &
Gingerich, 2012).

ABcTpanus

Zostera tasmanica
M.Martens ex Asch.

I"omoren (0,0117-0,0
MJTH JIET Ha3a/1)

ABctpanus (38.2° S,
144.9° E) (Kuo, 2005).

Zostera polychlamys
(John Kuo) S.W.L.Jacobs
& Les

I"omoren (0,0117-0,0
MJIH JIET Ha3a])

Agctpanus (34.3° S,
115.2° E) (Kuo, 2005).

Zostera nigricaulis
(J.Kuo) S.W.L.Jacobs &
Les

I"omoren (0,0117-0,0
MJITH JICT Ha3a1)

ABctpanus (35.8° S,
137.2° E) (Campbell,
2009).

Potamogeton sp L.

[Ineticronen (2,588—
0,0117 muH neT Ha3am)

Tacmanus (42.2° S,
145.3° E) (Jordan et al.,
1995).

[TneiicTonen (2,588—
0,0117 mmH et Ha3ax)

ABgcrpanus, KBuHcienz
(17.4° S, 145.7° E)
(Kershaw et al., 1996).

CeBepHast AMepuKa

Ruppia sp L.

Cpennuii 011eH (48,6—
37,2 MJIH JIeT Ha3ax)

CIIA, ®nopuna (29.0°
N, 82.7° W) (Domning et
al., 1982).

DorieH, 0apTOHCKUI
apyc (41,3-38,0 mun
JIET Ha3ax)

CIHIA, ®nopuna (29.0°
N, 82.7° W) (Lumbert et
al., 1984).

Syringodium filiforme
Kutzing

ITo3aanii eicToleH
(0,126-0,0117 muu neT
Hazajn)

baramckue octpoBa
(21.0° N, 73.7° W) (Chen
etal., 1991).

+ Cymodocea floridana
Lumbert

Cymodocea sp
K.D.Koenig

Cpennuii s011eH (48,6—
37,2 MJIH JIET Ha3a)

CIIA, dnopuma (29.0°
N, 82.7° W) (Lumbert et
al, 2000).

Halodule sp Endl.

IInmoneH, 3aHKICKUN
apyc (5,333-3,6 muiH
JIST Ha3ax)

Kanapckue octpoBa
(28.3° N, 15.4° W) (Tuya
etal., 2017).

Halodule sp Endl.

Cpennuii s011eH (48,6—
37,2 MIIH JIeT Ha3am)

CIHIA, ®nopuna (29.0°
N, 82.7° W) (Lumbert et
al, 2000).

DorieH, 6apTOHCKUN
apyc (41,3-38,0 mu
JIeT Ha3a/)

CHIA, ®aopuaa (29.0°
N, 82.7° W) (Domning et
al, 1982).

75




T Thalassodendron
auriculaleporis Lumbert

Cpennuii 301eH (48,6—
37,2 MuH JIeT Ha3a.)

CHIA, ®nopuna (29.0°
N, 82.7° W) (Lumbert et
al, 2000).

DorieH, 6apTOHCKUN
spyc (41,3-38,0 muia
JIST Ha3ax)

CHIA, ®aopuaa (29.0°
N, 82.7° W) (Domning et
al, 1982).

Thalassodendron sp
Hartog

DolieH, MprUaboHCKUI
spyc (37.2-33.9 muH
JIST Ha3ax)

CIIA, ®nopuna (28.9°
N, 82.7° W) (Oyen &
Portell, 2001).

Zannichellia palustris L.

ITo3aHni 11eicToleH
(0,126-0,0117 muH aeT
Hazan)

CHIA, BammHarToH
(48.1° N, 123.1° W)
(Petersen et al., 1983).

T Potamogeton
middendorfensis Berry

BepxHnuii men,
KaMITaHCKUH ApyC
(83,5-70,6 mun et
Ha3a)

CIHIA, FOxnas Kaponuna
(34.6° N, 80.1° W) (Berry
1914).

+ Potamogeton
megaphyllus Berry

DorieH, 6apTOHCKUN
spyc (41,3-38,0 mutH

CHIA, Jlxopmxkus (33.5°
N, 82.2° W) (Berry,

JIeT Ha3an) 1914).
+ Potamogeton DolieH, MpruaboOHCKUI CIIA, Komopamo (38.9°
geniculatus Braun, spyc (37.2-33.9 miH N, 105.3° W)

+ Potamogeton
verticillatus Lesquereux

JIeT Ha3aM)

(MacGinitie, 1953).

+ Potamogeton parva
Brown

OnuroueH, proneabCKui
spyc (33,9-28,4 muH
JIST Ha3ax)

CHIA, Operon (44.1° N,
120.3° W) (Meyer &
Manchester, 1997).

+ Potamogeton knowltoni
Berry

Muornen (23,0-5,3 miH
JIST Ha3aM)

CIIA, Aiinaxo (42.2° N,
114.1° W) (Axelrod,
1964).

Stuckenia filiformis (Pers.)
Borner (=Potamogeton
filiformis)

ITo3aanit eicToneH
(0,126-0,0117 muu neT
Ha3an)

Kanana, Onrtapuo (42.1°
N, 82.6° W) (Karrow et
al., 2007).

Potamogeton sp L.

Muo1ieH, akBUTaHCKUI
spyc (23,03-20,44 muH
JIST Ha3a1)

Kanana, CeBepHbiit
peruoH (75.4° N, 89.4°
W) (Hickey et al., 1988).

IOxnas Amepuka

Zostera chilensis
(J.Kuo) S.W.L.Jacobs &
Les

I'omoren (0,0117-0,0
MJIH JIET Ha3a]1)

Uunm (48.8° S, 75.2° W)
(Kuo, 2005).
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1.5.2. Mopckue Beicine Alismatales

[IpoucxoxaeHne MOpCKUX mpeacTaBuTesnei Beicmux Alismatales mo cux mop
OCTaeTCsl HESCHBIM, a UCKOMaeMble MaTepuaibl BCTpedaroTes kpaitHe peako (Larkum
& Den Hartog, 1989; Kuo & Den Hartog, 2000; Du & Wang, 2016).
[TaneonTonoruveckas JIETOMHCHh IO3BOJSET JUIIL B OOMIMX YepTax YCTaHOBHUTH
OCHOBHBIE 3Tallbl WX 3BONIONUU. [IpeanonoKuTeNbHO, MEepPBbIe MOKPHITOCEMEHHbIE
BEPHYJIUCh B MOPCKYIO Cpe/ly Ha TPaHUIEe BEPXHETO M HUKHETO MEJIOBOrO MEpHUOa,
okosio 100 mumimuonoB ser Hazan (Du & Wang, 2016). Ongnako MOpCKHE TpaBbl
paHHEro MEJOBOIo MepHoja MOYTH HEU3BECTHHI. McKomaeMble OCTaTKU B XOPOLIEM
KadecTBe WM3BECTHHI s 1ByX pogos: Thalassocharis wu  Archeozostera,
COOTBETCTBEHHO M3 3amagHoi EBponbl um SnoHuu, Torna Kak COBPEMEHHBIM poj
Posidonia kauecTBeHHBIMU (HOCCHUITHSIMHU ITPEICTABIICH JIMITH OJHIM BHIoM, Posidonia
cretacea Hosius von der Marck. Thalassocharis bosqueti Debey Obut 0OHapyskeH B
JIumOypre (Hunepnanasl) ¥ JaTUpyeTcsi BEPXHEMENOBBIM  IEPUOJIOM, €r0
MaacTpuxTckuM sipycoM (70,6—66,043 mun et Hazan) (Voigt & Domke, 1955). Taxxe
Thalassocharis westfalica Hosius von der Marck, 1aTipoBaHHBI KAMITAHCKAM SPYCOM
(83,6-72,1 w™mH gner Haszam), ObL1 oOHapyxeH B Becrdammm (I'epmanus).
Thalassodendron auriculaleporis Lumbert Bctpeuaercs B OTJIOKEHHSIX TajeoreHa,
MO3JIHETO CpEeIHEro foIleHa, OapToHCKoro spyca (48,6-37,2 MIH JIeT Ha3zaa) BO
@nopune (CLHA) (Lumbert et al., 1984). IlosiBieHue mnepBbIX JOCTOBEPHBIX
UCKONAeMbIX MpEACTaBUTENEH 3TOro poga B AMepuke, TrJe OH ceddac u
pacnpocTpaHeH, COOTBETCTBYET KoHIeniuu Xaprtora (Den Hartog, 1970), cornacho
KOTOPO# apeayt 3TOro poja sBisieTcsi penukToBeiM. Pon Cymodocea npeacraBicH B
JETONMUCH  OKaMEHEJIOCTeM  pa3lIuYHbIMH  HMCKOMAaeMbIMM M,  BO3MOJXKHO,
CYILIECTBYIOIIMMHU BuaamMu. D10, HanpuMep, Cymodocea floridana Lumbert, koTopsIii
BCTPEUAETCS B OTJIOKCHHIX IMalieoreHa, MO3IHEr0 CPEAHEro 30IleHa, OapTOHCKOTO
spyca (48,6-37,2 muH et Ha3an) Bo @mopumae (CIIA), u Cymodocea maior Cavolini,
OTHOCsIasAcs K Heoreny, mmoreny (5,332-2,558 muH et Ha3az), oOHApyKEHHAs B

Komnanenno (Uranus) (Kuo & Den Hartog, 2000). ITIpumedarensHo, 4TO OOIBITMHCTBO
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okameHnenocterr Cymodocea sorieHa MOpP(HOJIOTUYECKA OYCHb TMOXO0XKH Ha BHJIBI,
cyuiecTByomue B Hactosmiee Bpems. Tak, C. floridana mokaspiBaet mopasutensHoe
cxoxactBo ¢ C. angustata Ostenf., kotopast umMeeT oueHb HeOoBIION apean B CeBepo-
3anaanoit ABcrpanuu (Kuo & Den Hartog, 2000).

N3BectHbl nBe okamenenoctu Posidonia: P. cretacea Hosius & von der Marck,
oOHapy>KeHHAss B OTJIOKCHHUSIX BEPXHEH MEIIOBOM 3IMOXHM, OTHOCSIINXCS K IMO3THUAM
CAaHTOHCKOMY M KammaHckomy sipycam (83,5-70,6 muH et Hazand), B AxpeHdenbae
(T'epmanus), u Posidonia parisiensis (Brongt.) Freitel (=Caulinites parisiensis Brongt,
Posidonia perforata Saporta & Marion) u3 soniena [Tapmxckoro 6acceiina, ['epmanuu,
Wranmuu, BennkoOpuTaHNH, TaK)Ke BCTPEUAIOMIASCS M B OJIMTOIIEHOBBIX OTJIOKCHHSIX
Benukobputanuu (56-33,9 man ner Hazan) (Den Hartog, 1970). Otu BUabl UMEIOT
TOJICTBIE  KOPHEBUIIA C  KOPOTKUMH  MEXKIOY3JIUSIMU W  CIUTFOCHYTHIMH,
OCTPOKOHEYHBIMH JIUCThIMH. KpoMe mpodero, B OTIIOKCHHUSX HEOTCHA, IIMOIICHA,
3aHKJICKOM spyce (5,332-3,6 MiH JieT Ha3aa) Ha Tepputopuu octpoBa Ponoc (I'perus)
ObLT OOHapysKeH perieHTHBIN Bua — Posidonia oceanica.

Xopoiro coxpaHuBiirecs okamenenoctd Archaeozostera Koriba & Miki
(=Archeozostera), conmepskaiiue HECKOJLKO BHIOB, B TOM uuciie Archaeozostera
pinnata Koriba & Miki, Obutn onucansl U3 BepxHemenoBoro nepuoza (100,5-666 miH
JIeT Ha3aJ)) B HECKOJIBKUX paiioHax B SlmoHun, B yactHoctH M3ymu (Koriba & Miki,
1931, 1960), u paccmaTpuBaiuch B KauecTBe ‘“protozosteroid” — mpeaxoBbIX (Hopm
coBpeMeHHbIX Zosteraceae (Den Hartog, 1970; Larkum & Den Hartog, 1989). Oanaxo
MOBTOPHOE U3yUYEHHE ITUX MCKOMAeMbIX MPUBEIIO K BBIBOTY, uTo Archeozostera Bosce
He Obli1a MOpCKUM 01HO0IbHBIM (Kuo & McComb, 1989).

®occunnu  poga Halodule ponroe BpeMss ObLIM  MpeACTaBIICHBI  TOJBKO
naxogkamu Halodule sp. wu3 mnameorena, »oreHa, MO3IHEr0 OapTOHCKOIO M
npuaboHcKoro sipycoB (48,6—37,2 muH niet Hazan) Bo Onopune (CHIA) (Taylor et al.,
2008). Oanako B 2017 roay Obutn 0OHapykeHbI (hoccuInu 3Toro poja Ha Kanapckux
octpoBax. Hamnune uckonaembix ocratkoB Halodule sp. Ha octpoBe I'pan-Kanapus
(Kanapckue octpoBa) ObUIO OOBSICHEHO TEIUIBIMU TEUYEHUSIMH BO BpEeMsl HEOTCHa,

IUTMOIIeHa, 3aHKIJICKoro sipyca (3,6—5,332 mun ner Hazan). Wnentudukarus Obuia
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MOATBEPKIEHA HATMYMEM OKAMEHEBIINX MJIarHOTPOPUUECKUX KOPHEBUIIL U IJIOJIOB B
OCaJIOYHBIX OTJIOKEHMSIX PAHHEro IUIMOIeHa. JTOT MCKOMAaeMblii Marepuan u3
«MOPCKHX TpaB» SBIIACTCS MEPBBIM Ha 3anagHoadpukanckom mooepexne (Tuya et al.,
2017).

Bricka3aHo MHEHHE, 4TO B KOHIIE H0lleHa, 0K0io 40 MIIITMOHOB JIET Ha3aj,
MOSIBUJIOCH ~ OOJBIIMHCTBO  COBPEMEHHBIX POJOB MOPCKHX TpaB, BKIIIOYAS
Thalassodendron, Cymodocea u Halodule, a Phyllospadix mosiBuicst coBceM HeaBHO
(Larkum & Den Hartog, 1989). /laHHBIX, KOTOpBIE B HACTOSIIIEE BPEMSI ITOJTy9IEHBI TIPU
aHaJIM3€ HUCKOIMAEMbIX, HEIOCTaTOYHO, HO COBPEMEHHBIC MOJICKYJISIpHbIC JaHHBIC
MOATBEPKIAIOT MHEHUE O TOM, YTO >KM3HEHHas (popmMa MOPCKUX TpaB BO3HHKAJa B
MIPOIIECCE DBOJIIOIMU OJHOMOIBHBIX TOopsiika Alismatales s. l. He onuH pa3; pa3Hbie
CEMENCTBAa MPOU3OILUIM OT Pa3HBIX MPECHOBOJHBIX MPENKOB, KOTOPHIE MPUOOpENn
COJICYCTOMYMBOCTH M pacipocTpaHminuchk B Mops (Les et al., 1997; Du & Wang, 2016).
[Ipenmnonaraercs OYCHb IPEBHMIA, BO3MOXKHO TAJICOTEHOBHI, Bo3pacT pona Althenia,
chopMHpoBaBIlIeToCcsl B BojoeMax O5n3 mobepexbs Teruca eme 10 oOpa3zoBaHUs
MEKKOHTHHEHTAIBHBIX BIAAUH ATiaantudeckoro m Muauiickoro okeanoB (L[Benes,
1975).

[TaneonTomornyeckas JETOMUCH CBHIETENBCTBYET O TOM, UTO PACIIPOCTPAHEHHE
M3y4aeMbIX HAMHU PACTEHUH B MPOIIJIOM CHIILHO OTJIMYAJIOCh OT HBIHCIITHEH CUTYaIlHH.
OTO TOATBEP)KIACTCS, HANMPUMEpP, TMPUCYTCTBUEM HCKOMAEMBIX MaTEpHAIOB
Cymodocea u Thalassodendron na ceBepe AMEpHKH, XOTS B HACTOSIISE BPEMsl 3TH
ponibl oTcyTCTBYIOT B nanHoM peruone (Crow, 2000; Green, 2003). Hpyroi daxr
3aKJIF0YaeTCsl B TOM, YTO MCKOIMaeMbIil MaTepuan Zosteraceae He Obu1 OOHapYKEH B
MEJIOBBIX MJIM TPETHYHBIX OTJIOXCHHSX, a TOJIBKO B YeTBEpTUUHBIX ciosx (Lumbert,
1984; Liu, 1996; Mai, 1998). IIpu stom mpucyrctBue Z. noltii Hornem. B Bomax
Kacnuiickoro u Apajbckoro Mopeil CBHAETENbCTBYET O TOM, urto Zostera
cymiecTBoBaja yxxe B MuotieHe. Larkum u Den Hartog (1989) neitanuch, UCOIL3YS
IIUPOKHUI CHEKTP Te0JIOTHYECKUX JAaHHBIX, Pa300paThCsi B UCTOPUU aBCTPATUACKUX
MOpcKuX TpaB. OAHAKO OTCYTCTBHE OOIIMPHOTO UCKOITAEMOT0 MaTepHaa 3aTpy IHUIO

3Ty paboty. U3 12 HBIHE KUBYIIMX POJOB aBCTPATUUCKUX MOPCKUX TpaB yIaioCh
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HaTH MCKOIIAa€Mbl€ OCTAHKM TOJIBKO YCTBIPEX. BOJII)H_IYIO I/IH(i)OpMaTI/IBHOCTI: B
HACTOSAIIEE BPEMs MOTYT JaTh MOIIHBIE CIIOU OTJIOKEHUW IO BHUAAM Posidonia u
Thalassodendron ciliatum (Forssk.) Hartog, kortopsie ObuM CHOPMHPOBAHBI B
I[J'II/ITCJ'IBHBIﬁ I/ICTOPI/ILICCKI/IPJI IICPHUOL. I[J'IH 3TOI'O HCJ’IGCOO6p8,3HO COTPYAHHUYICCTBO C
MNaJCoOHTOJIOTaMH B IICPHUOJ PA3BCAKH MOPCKHUX TI'COJOTMYCCKHX MCCTOpO)KI[eHI/Iﬁ

(Larkum & Den Hartog, 1989).

1.5.3. IIpecHOBOIHBIE M COJTIOHOBATOBOHBIC BhIcIHE Alismatales

[IpecHOBOIHBIE U COJOHOBATOBOAHBIC MpeCTaBUTENU BhicIMX Alismatales —
cemeiictBo Potamogetonaceaec u Hekotopble Buabsl Ruppia. IlameoOoranmueckas
M3YUYECHHOCTh ceMeiicTBa Potamogetonaceae 3HAYMTEIBHO BBIIIE, YEM OCTAJIBHBIX
ucciaenyeMblx  Hamu  cemeiictB  Alismatales. Ha  ceromHs — cyiiecTByrOT
CHUCTEMAaTU3UPOBAHHBIC MAaTEPUAIIBI 110 MAJIEOT€HOBBIM, HEOT€HOBBIM U Y€TBEPTUUYHBIM
OTJIOKEHUSIM 3anagHoit Cubupmu, chopMHUpPOBaHHbIE Ha OCHOBE
najgeoreorpadUuecKux, reoMop(oJIOTUUECKUX, MaJIeOKAPIOIOTUUECKUX u
MaJUHOJIOTUYECKUX JAHHBIX, KOTOPBIE TO3BOJISIIOT IPOBOJUTH CTPYKTYPHBII aHAIU3 U
PEKOHCTPYKIIMIO UCTOPUU PA3BUTHS OJHOIO M3 HauOOJIee KPYMHBIX POJOB BOJHBIX
pacTeHul Kak B MHpPOBOM MacuiTabe, Tak U Ha Tepputropuu 3amaaHod Cubupu —
Potamogeton (opodeen, 1963). ITlo manneim I1.M. JopodeeBa (Hopodeen, 1963),
OTIIeIbHBIE BUABI ceMeiicTBa Potamogetonaceae BCTpeyaroTcsl y’Ke B BEpXHEMETOBBIX
OTIIOXKEHHUSIX ~ TUAPOTUTPOGUIBHON  (JIOphI, KOTOPYHDO  OH  OTHOCHT K
HEIMOCPEICTBEHHOMY TIPEIIIIECTBEHHUKY TpeTudHOU Quiopsl 3anagHoit Cubupu. A B
oOpa3liax pa3iMYHbIX CKBaXXWH HAWJACHBbl HCKOMAEMble CEMEHA OJIMTOLICHOBOM
naneoga0psl BOJAOEMOB, MO3BOJISIONIME CyAUTh 00 M3MEHEHHUSX BUAOBOTO COCTaBa
cemeiictBa Potamogetonaceae u nosiBneHnu nopsaka 10 HOBBIX BUAOB, HAPUMED,
Potamogeton spiniferus V. P. Nikit., Potamogeton corticosus Nikit., Potamogeton
erosus Nikit. m Beimepmiero Potamogeton rotundus V. P. Nikit. (Jopodees, 1963;
Huxutun, 1967). Ilo3gHee, B MHOIEHE M IUIMOILIEHE, OTMEYaeTcs HeOOJbIIoe

COKpAIIlEHHE KOJIMYECTBA W YMEHBIIICHHE pPa3HOOOpa3vs BOJHBIX PACTECHUN pojna
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Potamogeton (Hukutusn, 2006). Tem He MeHEe B CEMEHHBIX KOMITJIEKCaX Majieo(Iopsl
TOTO BpPEMEHM IIMPOKO TMpEeJCTaBIeHbl BUIbI poja Potamogeton, a umeHHO
Potamogeton alpinus Balb., P. besczeulicus Dorof., P. vaginatus Turcz., P. pectinatus
L., P. filiformis Pers. (Jopodeen, 1963; Hukutun, 1965). Takke, Mo JaHHBIM
HlopodeeBa (1963), B 3TOT mepwon NOSBISIOTCS HOBBIE BHIBI, B TOM YHCJIC
Potamogeton decipiens V. Nikit. u P. dravertii Dorof., aHanoru KOTOpbIX COXpaHUIACh
B COBPEMEHHOH €BpOIECUCKO-CHOUpPCKON (iope BogoeMoB. B HeomiehncToneHOBhIX
OTJIOXKEHUAX TAaK)KEe OTMEUaeTcs PUCYTCTBUE mpencraButener Potamogetonaceae, B
tom umciae Potamogeton alpinus (Agamenko, 1974). B IUIeHiCTOLIEHOBYIO BIIOXY
YETBEPTUYHOTO MepUoja MPOUCXOAUIIO 3aBepiieHre (HOPMHUPOBAHUS COBPEMEHHOM
3anagHocuOupckor ¢iopbl. M3 3ToMl smoXM 70 HAmMX JHEH COXPaHWIUCH
npeacraButenn pomga Zannichellia cemeiictBa Potamogetonaceae, B ToM Yucie
Zannichellia pedunculata Reichenb.

B Hacrosiee BpeMs ucciaeAoBaTelld MPOJIOJHKAIOT padOTy MO ONPEAETICHHUIO
OCHOBHBIX 3TallOB »ABOJIIOIMU TMpeJcTaBUTENEH ceMmeiicTBa Potamogetonaceae,
OMUPAsICh HA MPUBEACHHBIC TAHHBIC U JIOMOIHSA UX COOCTBEHHBIMH COBPEMEHHBIMU
Hapabotkamu. Tak, I.A. Jdypuuxun, A.B. Maiopa, K. SuxoBckuii (2016) cmoriu
omnpenenutb, yTo B 3anagHoit Cubupu cemeiictBo Potamogetonaceae B oiuroieHe
ObUTO TIpeACcTaBiieHO 13 BHAaMu, W3 KOTOPBIX YETHIPE BHJIA SIBISIOTCSA PEIUKTaAMU
ATOTO TEPHOJAa W HE BCTPEYAIOTCA B COCTaBe Majeo(yiop MOCIEAYIOMIMX SI0X
kaitHo30s. K HuM otHOcsaTcs Potamogeton tomskianum Dorof., P. auriculatus V. P.
Nikit., P. laceratus V. P. Nikit. u P. spiniferus V. P. Nikit. Ocoboe BHuMaHHE YTUMHU
YUYEHBIMU YAEJSETCS BBIMEPIIMM MPEACTABUTENISIM BTOPOTO pPOJAa B CEMEICTBE
Potamogetonaceae — Drepanocarpella V. P. Nikit.,, kotopelii Ha TeppuTopun
3anagnoit Cubupu B BEpXHEM DOIIEHE — HUKHEM OJIUTOIICHE ObLT MPEICTaBICH TPEeMsI
Bugamu: Drepanocarpella antique V. P. Nikit., D. tymensis V. P. Nikit. u D. tavdensis
(Dorof.) V. P. Nikit., npudem nepBbIii BUIT SIBJISICTCS PEITMKTOM J0IICHA.

CewmeiicTBo Potamogetonaceae B IinoIeHe ObLJIO MPEICTABICHO OJHUM POJOM
U 23 Bugamu, a B ruercroneHe — 21 sugom pacrenuid. [lo ganusim JI.A. JypHukuHa,

A.B. Mamopsr u K. SukoBckoro (2016), u3 cnucka pAECTOB CPEIHETO
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HEOIUICHCTOIIeHa B HACTOsIIEe BpeMsi 15 BUIOB BCTpedaeTcss B Pa3IMUHBIX paioHaX
3anagnoit Cubupu, 4 Buga ucuesno ¢ tepputopun 3amanHod Cubupu: 310 P.
acutifolius Link ex Roem. & Schult. (apHe BcTpedaeTcst TOJBKO B €BPONEHCKON YacTh
Poccun u Ha Kaskase) (I'poccreiim, 1939), P. asiaticus A. Benn. (=P. octandrus Poir.,
=P. miduhikimo Makino) (B HacTosIIee BpeMs JaIbHEBOCTOYHBIN BUJI, BCTPEUACTCS B
[Tpumopsre), P. malainus Miq. (Bocrounass Cubups, Haypus u ror [Ipumopss), P.
oxyphyllus Miq. (BctpeuaeTcst Toapko Ha tore [Ipumopss). B mieiictoriene Bo diope
3araJHOCHOMPCKUX BOJOEMOB YK€ He BcTpeuatorcsi 10 BUAOB pECTOB, U3 KOTOPBIX
ToJibko P. tepperi A. Benn. octaics B MUpOBOM COBPEMEHHOM (DIope M 0OOMTAET HBIHE
B ABCTpajIuu.

HccnenoBanneM NCKOMMaeMbIX IpeACTaBUTENIEH ceMelicTBa Potamogetonaceae B
oTioxeHusix EBpasum B HenaBHee BpeMs aKTUBHO 3aHUMAINUCh E€BPOIECHCKHE U
aMEepUKAaHCKHE CIeNUalucThl. B pesynbprare ObUIM PEKOHCTPYHPOBAHBI ATaIlbl
aBoroIK pojoB Potamogeton u Stuckenia Borner (Crow & Hellquist, 2000; Haynes
& Hellquist, 2000; Haynes & Holm-Nielsen, 2003; Haynes et al., 1998b; Holub, 1997;
Kaplan, 2008; Doweld, 2015). Uro kacaetcs Ruppiaceae, To mo HUM CBEIACHHU
3HAYUTENIbHO MEHble. BeposiTHee Bcero, 3T BUABI Ha CETOJHS — HauboJjee Mo3JHO

OTJIEJIMBLINECS «KMOPCKHE TPaBb» B 3BOJOLMOHHOM ucTopuu (Les et al., 1997).

1.6. X03sIMCTBEHHOE 3HAYECHHUE

Mopckue TpaBbl B MNPOIUIOM AKTUBHO HCHOJB30BUINCHh B XO3AMCTBEHHOH
nesitenbHocTH (I"onenkun, 1898; Orth, 2006). Cemena Zostera, nepemMosioTbie B MyKY,
UCIIOJIB30BAJIMCh B THUINY MCEKCHKAHCKMMH WHpewmamu. M3 mwmcreeB Posidonia
australis abopurensl ABCTpaiuM Tojy4daiu TIpyOyro TkaHb. [lo Bcemy Mupy
BBIHOCUMBIE TIOCJI€ LITOPMOB Ha Oeper B OOJBIIOM KOJIMYECTBE MOPCKHE TpPaBbl
UCIIOJIb30BaJIM B KAa4eCTBE «COJOMBID» — TO €CTh KaK ChIpbE MAJIi HM3TOTOBJICHUS
YIaKOBOYHBIX M HAOWBOYHBIX MaTepHalOB, OWMHTOB, Oymaru, KOp3WH, YTETUIATEINS,
CTpoiMaTepuayoB U T. [., a TaAKKe B Ka4eCTBE yIOOPEHHUI — KOMIIOCTa WM, MOCIHE
cxuranus, 3o0ibl ([omenkun, 1898; Orth, 2006). IlpencraButenu poma Zostera

COCTaBJISIA OCHOBHYIO Maccy 00bruu. [Ipu OmaronpusiTHbIX yCIOBUAX MX BBIOPOCHI
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MOTJIM HMMETh OYeHb OoiblIoW 00BbeM. Hampumep, B HemasekoM MNpOIUIOM Ha
HEKOTOPBIX y4yacTKax modepexnbs UepHOro Mopsi mociie mropMoB MOSIBIISUIUCH BaJIb
u3 Zostera mo 1,5 MeTpoB BBICOTOM, a €KEroIHBII 00beM ITOOBIYU JOCTHUTAT THICSY
toHH (Mopo3zoBa-Boasuuiikas, 1939). Bee ato npekpatunocs B 1930-e rojsl, koraa
Oone3nb, Be3BaHHas Labyrinthula zosterae, mpakTHyecKu MONHOCTBIO YHHYTOXKHIIA
«ryra» Zostera. OHM 4aCTUYHO BOCCTAHOBUJIUCH CITYCTSI HECKOJIBKO JECATUIETHI, HO,
U3-3a POCTa AaHTPOIIOI€HHOr0 Ipecca Ha NpHOpEXHbIE BOJABI, TAK U HE JIOCTHUIIIU
npexHed miomaau. B CCCP noGkva TpaB HanboJiee akTUBHO Benach Ha [lanbHem
Boctoke ¢ 1934 r., benom u YUeprom mopsix ¢ 1935 1. u 1938 r. COOTBETCTBEHHO, —
BILIOTH 710 1960-x ronoB (Kapmakosa, Kuzesertep, 1953; Kynenanos, 2005).

N3 Zostera ObUT BBIACIEH MEKTUH, KOTOPBIA HMCIOJIB3YETCA B MEAUIIMHCKUX
uensix, B KadectBe bBAJl, mnumeBbix J00aBOK M NPOAYKTOB JieueOHO-
npoduiiakTuueckoro  HazHaueHud. llepcrektuBHO mnpumenenwe Zostera B
dapmakonoruu u kocmetosioruu (Ovodov et al., 1971; Amununa, 2005). B pesynbrare
uccieoBaHuii  xumuueckoro cocraBa Phyllospadix iwatensis BwisBieHO OoJee
BBICOKOE (IT0 cpaBHEHUIO ¢ Zostera marina) cojpep:kaHue KJICTYATKH, YTO ITO3BOJISICT
paccMaTpuBaTh ATOT BHUJ KaK HCTOYHHUK IOJIYUYEHHS HE TOJBKO TMOJUCAXapuI0B
MEKTUHOBOM MPUPOJIbI, HO U Telieo0pazoBares ¢puuiopunara Hatpus (Kymesa u np.,
2001).

MacmtabHbIX 3arOTOBOK MOPCKHUX TPaB B HACTOSAIIEE BPEMsI HE BEJIETCA, OJTHAKO
POAODKAETCS OIIEHKA MX MPOMBICIOBBIX 3amacoB (Mutuna u np., 2016). Mopckue
TpaBbl dYalle TMPHUBJICKAIOT BHUMAHUE B TMPUPOJOOXPAHHOM aCMEKTE Kak
MeCTOOOUTaHNE THAPOOMOHTOB, B TOM YMCJIE TPOMBICIOBBIX (OMapoOB, MUAMI, KpaOoOB,
KpEBETOK, pbI0). bputo moacunrano, uyto B 1997 r. B CIIIA Zostera cnocobcTBoBana
no0brue MopenpoayKToB Ha cymmy Oostee $153 muma (Hoshika et al., 2006).

HecmoTpst Ha TO, 4TO 3apocCiau MPECHOBOAHBIX BUAOB BhIcIIMX Alismatales
MOTYT MeUIaTh JBUKEHUIO MAJIOMEPHBIX CYJIOB, MOCIE MPOYUIAKTUIECKON OUNCTKU
dapparepa (Erftemeijer, 2006) ot 3apacTaHus OHHM, 3a4acTyl, HaXOJAT
XO35IICTBEHHOE MPUMEHEHHE — aKTUBHO UCIIOJIB3YIOTCS B (DUTOMETMOPATUBHBIX LIETISX
JUISL 3allUThl OEperoB OT pa3MbIBaHUS, WUCIOJIB3YIOTCS JIsI KOPMIJIGHHMSI CKOTa, B
KauecTBE YyAOOpeHWH, a Takke TMOMyJSIpHBI B HApOJHOW MEIWIMHE | B
akBapuymuctuke. [Tomrumo mpodero, kirydeHbko00pa3Hble kopHeBuila Potamogeton

MOTyYT ynotpebssarbes B nuiy (Caguukos, 2019).
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['naBa 2. MaTtepuan u METOJbl UCCIEA0OBAHUS

2.1. ®unorenernueckuil ananus Beicimx Alismatales

Jlnst ompeneneHrss perMOHOB MPOMCXOXKACHUS U PEKOHCTPYKIIMHM BEPOATHBIX
crieHapueB paccenenus Beicimx Alismatales kmaguctauaeckum metogom (Hall, 2011)
ObUIM TPOAHAJIM3UPOBAHBI JIOKYCHl BCEX 15 pONOB MATH CEMEWCTB BBICIINX
Alismatales. B uccnenoBanuu OblTH MpOaHaINM3UPOBaHbI JaHHbIE TT0 87 BUaaM (13 249
onucaHHbIX) BeiciUX Alismatales (Tabnuna 4), pacipocTpaHEHHBIM B Pa3HBIX 4aCTAX

apeasia, mocpeJICTBOM (UIOTEHETHYECKOTO MeTo1a aHanu3a fanHbix (Wiens, 2000).

Tabauia 4. KonmnyecTBO BHIOB MCCICIOBaHHBIX poaoB Beicux Alismatales —
oOI11ee Y1 CIIO U YMCIIO M3YUEHHBIX B HacTosmei padote (APG 1V, 2016; POWO, 2023,
Macfarlane et al., 2017).

Pox Bunos, Bunos, Jlona uccienyeMbIX BUIOB
BCEr0 | UCCIIENYEMBIX oT obmiero yncna, %

Posidonia 9 8 88
Ruppia 8 4 50
Amphibolis 2 2 100
Cymodocea 3 2 67
Oceana 1 1 100
Halodule 6 4 66
Syringodium 2 2 100
Thalassodendron 2 2 100
Zostera 16 15 94
Phyllospadix 6 5 83
Althenia 9 7 78
Groenlandia 1 1 100
Potamogeton 165 20 12
Stuckenia 10 7 70
Zannichellia 9 7 78
Bcero 249 87 34

st pUIOTEHETHYECKOTO aHaidn3a ObUTM BBIOPAHBI TEHBI, TPAIAUIIMOHHO

ucrosnb3yemMbie B (unoreneruueckux ucciegaopanusx: 5.8S (5.8S ribosomal RNA,
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pudocomanshas PHK), trnL (tRNA-Leu, xmopomnactaas [IHK), nad7 (NAD7
alignment, muroxounpuanshas JJHK), matK (Maturase K, xmopomnactaas JIHK),
rbcL (Ribulose-1,5-bisphosphate carboxylase-oxygenase Large, xmoporuractHas
JIHK). B xauecTBe BHemIHeH rpynmsl (OUtgroup) 6sutn BeIOpaHbl TakcOHBI Alismatales,
POJICTBEHHBIC  HCCIEAYEMBIM  poJiaM: Hydrocharis ~ morsus-ranae L.
(Hydrocharitaceae) u Scheuchzeria palustris F. Muell. (Scheuchzeriaceae) (APG 1V,
2016). HcrouHukamMu JaHHBIX JUIsl (DUIOTEHETHYECKOro aHaju3a MOCIYKHIU
HYKJICOTUJHBIE  TOCJEAOBATEILHOCTH T€HOB M3 COOpaHHBIX O00pasloB W
nocienoarenbHoctd JIHK wu3 oTkpeiToit 6a3bl mganHbix National Center for
Biotechnology Information (GenBank NCBI).

[Torck moTeHIMaIBLHBIX MECT AJIsi cOOpa 00pa3IOB OCYILECTBIISUICS C TOMOIIBIO
0a3 nanueix Web of Science, Scopus, Russian Science Citation Index, GBIF, nytem
UCIIONIb30BaHus KioueBbIX cimoB  (Alismatales, sea grasses, Posidoniaceae,
Ruppiaceae, Cymodoceaceae, Zosteraceae, Potamogetonaceae), m B repOapHBIX
KOJUIEKIIUSIX.

COop mnpousBoAMIICS TyTEM OCMOTpPa YYacTKOB TMOOEPEXbs, OTIAEIBHO
BBIICJISIIMCH MECTA, MOTEHIIMAIBLHO MOAXOISIINE [0 CTPYKTYpe OEperoBoil IMHUU AJIs
aAKKyMYJISITUM OEperoBbIX BBIOPOCOB — MBICHI U MCKYCCTBEHHBIC BBICTYMBI. OOI1as
MPOTSHKEHHOCTh BBITIOJTHEHHBIX HAaMU MapHIpyTOB cocTaBwia 96 kuiaometrpoB. [Ipu
oOHapy»xeHnu BIOpocoB BeIcIuX Alismatales oOcienoBanvch mpuOpeKHbIE BOILI Ha
rTyOuHax 10 7 MeTpoB. BeiOupanuck yuactku miomaasio 100 M2, THO 0CMaTpUBaoCh
C TIOMOIIBIO CHOPKEIMHTA JIMOO JIEKTOBOJIOJIA3HOM TEXHHKH, BBITIOIHSIICS TOHCK
coobmiectB Beicux Alismatales. [Ipu ux oOHapy>keHUM OTACITSIIUCH YaCTH pACTEHUN
C KOPHSIMH M JINCTHhSIMU, TIPOU3BOJIUIIOCH ONKMCcaHue ¢ poTorpadyupoBaHUEM, IPUBS3KA
koopauHat GPS. llenbie pacTeHrs BBHICYNIUBAIUCH B TepOAPHON CETKE, a OT/ICIbHBIC
oOpa3upl B cenukorene. OcTaTku BBIOPOLIEHHBIX Ha Oeper pacTeHUud Takke
UCIIOJB30BAIMCh, B CJydae Xopolled  coxpaHHoctd. s ompeaenceHus
TaKCOHOMUYECKOW MPUHAJICKHOCTH MOPCKHUX TPaB U BOJOPOCIIEH HCIOIb30BATHNCH

onpenenurenu (Lpenes, 2000; Green, Short, 2003).
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Co6op o6pasioB Beiciux Alismatales (17 BumoB u3 14 Touek) mpou3BOIUIICS C
2014 mo 2022 roxa, ¢ uUx mocieAyroIlel repOapuzaiueil BO BpeMs COOCTBEHHBIX
SKCIIEIUIINHN (32 UCKITIOUeHHeM o0OpasiioB n3 borannueckoro cama MI'Y umenu M.B.
JlomoHocoBa) B pa3nuuHbIX pernoHax Poccum u 3a pyOexxom (PoctoBckas
(Potamogeton perfoliatus, 17.06.2022, Ne16SG01, MHA), Kanmuaunrpanckas (Zostera
marina, 29.08.2021, Ne03SG06, MHA), Jlenunrpanckas (o. 'ormann (Stuckenia
pectinata, 12.06.2019, LE)) u Caxamuuckas (0. Utypym (Zostera marina, 15.08.2019,
Ne03SG09, MHA,; Phyllospadix iwatensis, 15.08.2019, Ne01SG02, MHA), o. Ypyn
(Phyllospadix iwatensis, 10.09.2019, Ne01SG01, MHA)) o6nactu, [Tpumopckwii (o.
Acxonp (Zostera asiatica, 20.07.2019, Ne02SGO1, MHA)) u Kamuarckuii kpas
(Zostera marina, 29.08.2022, Ne03SGO05, MHA; Zostera japonica, 29.08.2022,
Ne05SG02, MHA; Ruppia occidentalis, 29.08.2022, Ne14SGO1, MHA), r. Mockaa,
Bboranuueckuii can MI'Y umenn M.B. Jlomonocosa (Potamogeton lucens, 9.06.2022,
Nel15SGO1, MHA; Potamogeton x angustifolius, 9.06.2022, Nel7SGO01, MHA;
Potamogeton acutifolius, 9.06.2022, Ne20SGO1, MHA), Bbpasunus (Halodule
emarginata, 19.10.2018, Ne10SGO1, MHA), Ky6a (Syringodium filiforme, 3.12.2016,
Nel1SGO1, MHA; Halodule wrightii, 3.12.2016, Ne09SGO01, MHA), xubytu
(Cymodocea rotundata, 26.02.2022, Ne07SGO1, MHA), OAD (Syringodium
isoetifolium, 10.09.2017, Ne12SGO01, MHA), Beetaam (Oceana serrulata, 29.09.2016,
Ne08SGO1, MHA), Hosas Kanemonus (Thalassodendron ciliatum, 10.11.2014,
MWG).

KonnektupoBanue MNpoBOAMIOCH MOCPEACTBOM MEXIUCIUILUTMHAPHON CETH
noJyieBoro cbopa HayuyHoro marepuana «Okpyxarommii mup PI'O» (6 BumoB u3 12
TOYEK) C TOCIeayomuMu (ororpapupoBaHueM, MNpuBs3kor koopauHaT GPS,
repOapu3aiyeii 00pas3ioB 13 pa3InIHBIX perioHOB Poccun u 3apy0exnsi: Pecriybmuku
Kpsim (Zostera marina, kosmektop E.A. Apucrapxosa, 29.08.2020, Ne03SG12, MHA)
u Kapemuu (Zostera marina, komrekrop M.A. Uepnona, 28.07.2017, Ne03SGO7,
MHA), Mypmanckoii (Zostera angustifolia, komrekrop M.A. Ky3ssueros, 7.07.2021,
Ne03SG10, MHA; Potamogeton filiformis, xomnextop M.}O. Ilomos, 06.07.2022,
Ne19SGO1, MHA), Kanuaunrpaackoi (Zostera marina, komiektop K.A. Cumakosa,
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9.07.2022, Ne03SG11, MHA) u CaxanuHckoii odnacteit (Zostera asiatica, kosuiekTop
E.A. T'maskoBa, 16.08.2021, Ne02SGO02, Ne03SGO03, MHA; Zostera japonica,
koutekrop E.A. I'maskosa, 16.08.2021, Ne05SGO01, MHA; Phyllospadix iwatensis,
koimiektop E.A. I'mazkoBa, 30.08.2021, Ne01SGO03, komektop A.A. PomaHOB,
30.08.2021, Ne 01SG04, xomnextop WU.FO. Tlomos, 30.08.2021, Ne01SGO05, MHA),
[Tpumopckoro (Zostera marina, xomtekrop E.A. I'maskosa, 14.08.2021, Ne03SGO1,
8.09.2021, Ne03SG02, Ne03SG08, MHA) u Kamuarckoro kpae (Zostera marina,
xouekrop W.IO. ITomos, 18.06.2021, Ne03SG04, MHA), Typumu (Cymodocea
nodosa, komtekrop H.1O. ITonos, 4.09.2020, Ne06SGO1, MHA).

[TomuMo 3TOrO I aHamM3a pacmpocTpaHeHus Beicmmx Alismatales Obutn
IIPOAHATIM3UPOBAHBI BCE OCHOBHBIE EHTPHI COOpa KOJIEKIUNA MOPCKHUX OJTHOAOIBHBIX
pactenuii B Poccun. [l pabotel Oblio BbiOpaHo 12 repOapueB: boranunuyeckoro
uacturyta uMm. B.JI. KomapoBa PAH (LE), MoCKOBCKOro T0OCyaapCTBEHHOTO
yHuBepcuteta umMenn M.B. JlomonocoBa (MW) u reorpaduueckoro (axynabTera
(MWG), I'maBaoro 0otanmdeckoro caga um. H.B. Iunmna PAH (MHA), Cankr-
[TerepOyprckoro rocynapcrsennoro ynusepcutera (LECB), Kamuarckoro ¢unuana
Tuxookeanckoro uHcrturyta reorpadpuu J[BO PAH (KAM), UuctutyTa MOpCKOit
reosioruu u reopusuku [IBO PAH (SAK), bantuiickoro denepaibHOTO yHUBEPCUTETA
uM. HMmmanyuna Kanra, Huctutyta xuBbix cucteM (KLGU), Kponoukoro
3anoBenHuka (r. Ennzoso), Myses MupoBoro okeana (r. Kanuaunrpan), Muctutyra
okeanojorun um. ILII. IMupmoBa PAH (r. MockBa) u ero ATIaHTUYECKOTO
otrnenenus (r. Kanuaunrpan) (akpoHUMBI repbapueB OTCYTCTBYIOT). B Kosuiekiuio
ObUTH BKJIFOUEHBI HE CMOHTHPOBaHHbBIE 00pa3iibl (6 BUI0B U3 12 Touek) U3 pa3inyHbIX
pernonoB Poccuu u 3apy0exbsi: KpacHogapckoro kpas (Zostera marina, KouieKkTop
V.B. Cumakoa, 3.07.2011, Ne03SG20, MHA,; Zostera noltii, xomrextop VY.B.
CumakoBa, 25.05.2007, Ne04SGO01, MHA; Zannichellia palustris subsp. major,
kouekrop Y.B. Cumakoa, 5.09.2015, Ne21SGO01, MHA; Stukenia pectinata,
kosutektop Y.B. Cumaxosa, 12.09.2015, Ne22SGO02, 4.07.2011, Ne22SG03, MHA),
Pecnyonuku Jlarecran (Potamogeton crispus, komtektop C.B. Kymmos, 24.08.2018,
Ne18SGO1, MHA; Stukenia pectinata, xomrexkrop C.B. Kymmos, 19.07.2019,

87



Ne22SGO01, MHA) u Kapenun (Zostera marina, xomiekrop Y.B. Cumakosa,
1.08.2010, Ne03SG15, 2.08.2010, Ne 03SG19, MHA; Ruppia maritima, KoJIeKkTop
Y.B. Cumaxona, 2.08.2010, Nel13SG02, MHA), Mypmanckoit obmactu (Zostera
marina, xosuiekrop Y.B. CumakoBa, 9.08.2015, Ne03SG13, MHA), Uykorckoro
aBTOHOMHOTOo OKpyra (Zostera marina, komrekrop Y.B. Cumakosa, 27.07.2011,
Ne03SG14, 18.07.2015, Ne03SG16, 18.07.2015, Ne03SG17, MHA; Stuckenia
pectinata, komektop Y.B. Cumaxkosa, 18.07.2015, Ne03SG18, MHA) u Kuprusckoi
Pecniyomuku (Ruppia maritima, xomtekrop V.B. Cumaxkosa, 1.06.2015, Ne13SGO1,
MHA).

Hrtoro 6p110 cobpano Gosee 100 oOpasiioB, oTHOCcAmMUXCA K 23 BugaMm, 4
cemeiictBam (IIpuinoxenue 1). O6pa3ie (3a uckaroderueM T halassodendron ciliatum,
10.11.2014, MWG wu Stuckenia pectinata, 12.06.2019, LE) nepenanbl B repbapuit
OI'bYH «I'maBupni Ootanmueckuii cag uM. H.B. Ilummna Poccwuiickoil akameMun
Hayk» (MHA), rie Obut mpoBeieH KOHTPOJIb BEPHOCTHU onpeaeneHus. M3 coOpaHHbIX
o0pa3loB Il TPOBEACHHUS MOJICKYJSIPHO-TEHETUYECKUX HCCIEAOBaHUN  ObLIO

orobpano 12 Bunos (Tabmuma 5).

Tabmuma 5. CoOopsl Beicimx Alismatales mis MonekynsipHO-TeHETUYECKHX

HCCJIEIOBAHU.
Bun Ne COopb1 Mecto u jata coopa
Cymodocea Pecniy6muka J[>xubytu, r. Jxudytu,
rotundata 075GOL | A-A. HOpmanosa 3ai. Tamxkypa, BeIOpock (26.02.2022).
Oceana Brernam, npouHusa KeeH3sHr.
serrulata 08SGO01 | A.A. FOpmanoBa | OxpectHoctu T. Ha Tién. Ba Trai,

MatepukoBasi oTMelb (29.09.2016).

bpaszunus, mrat Anaroac,

Halodule 10SGO1 | A.A. FOpmarosa Mynununanurer [acy-nu-

emarginata Kamapaxxu6u. Praia do Moro,
MatepukoBas otMmenb (19.10.2018).

Zostera ) Poccus, CaxamuHackas o01I1., 0.

asiatica 025G02 | E.A. I'ma3koBoii CaxanH, 10KHOE ToOepexKbe,

cojioHoBOIHas mpoToka (16.08.2021).
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Zostera ) Poccus, Caxanunckas o011., o.
japonica 05SGO01 | E.A. I'mazkoBoif CaxaniH, 10)KHOE TOOEePeKbe,
COJIOHOBOIHAS mpoToka (16.08.2021).
Zostera Poccus, [Ipumopckuii kpau, T.
marina 03SGO01 | E.A. I'mazkoBoii | BmamuBoctok, 3ai. [letpa Bemmxoro,
B BbIOpocax (14.08.2021).
VB Poccus, KpacHogapckuii kpan,
Zostera noltii | 04SG01 CPIMEI.K().BOP'I Yepuoe Mope, T. Aaiiep, Ha IecKax
(25.05.2007).
. Poccus, Kypuibckue octpoBa, o.
P?\}I/J;?esﬁg?x 01SGO1 | A.A. FOpmaHoBa VYpyn, 6yx. HoBokypuibckas,
maTeprkoBas otmenb (10.09.2019).
Potamogeton Poccus, PecyOnuka Jlarecras,
CriSp?JS 185G01 | C.B. Kymuosa ArpaxaHCKui JI}II/IMaH (24.08.2018).
Potamogeton Poccus, PocToBckast 06acts, T.
. 16SGO01 | A.A. IOpmanoBa | Pocros-Ha-/lony, p. JloH, Ha oT™MemnH
perfoliatus (17.06.2022).
Potamogeton Poccus, r. MockBa, botannueckuii
lUCENS 15SG01 | A.A. IOpmanoBa | cag MI'Y umenun M.B. JlIomoHOCOBa,
npyx (09.06.2022).
Potamogeton Poccus, r. Mocksa, borannueckuii
X 17SG01 | A.A. FOpmanoBa | cag MI'Y umenn M.B. JlomoHOCcOBa,
angustifolius upyx (09.06.2022).

Okctpakiuss ToTanbHoM JIHK u3 repOapHbIX MaTepuaaoB MPOBOIUIACH C
nomonipio Habopa DNeasy Plant Pro kit (Qiagen, I'epmanusi) B COOTBETCTBUHU C
WHCTPYKIHUEN TPOU3BOIUTEIIA:

1. B mpoOupky 115t pa3pyuieHus: TkaHei 00beMOM 2 MJI CO CTAJIbHBIM IIAPUKOM
nomMemanu 100 mMr pactutensHo# Tkanu U 500 Mk au3npytromiero pactsopa CDI.

2. U3menpuenwe  OMONOTMYECKHMX  OOpa3IOB  OCYIIECTBISLIA  Ha
BBICOKOO(()EKTUBHOI aBTOMaTH4eCKol cucreme romorenuzanuu TissuelLyser |l
(Qiagen) B Teuenue 5 MuHyT ¢ yactoroit 24 Hz. TTocie ieHTpudyrupoBaHus B TCYCHHE
2 munyT 1ipu 12 000 06/MHH cynepHaTaHT NEPEHOCUIN B IPOOUPKY o0bemMoM 1,5 mul,
nob6aisin 200 M pactBopa CD2, mepememuBaiu Ha BOPTEKCE B TEUEHHUE 5 C.
[Hentpudyruposas npu 12 000 06/MuH B TedeHue 1 MHUH, CylIepHATAHT MTEPEHOCHIIN B
npoOupky st coopa 1,5 mu, gobasmsmu 500 mkin Oydepa APP, BcTpsixuBanu B

teyenue S5 c. Jlamee 600 Mk nM3ata 3arpy’kaid B CHOUH-KOJIOHKY MB wu
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neHtpudyrupoBanu B TeueHue 1 MuH Ha ckopoctd 12 000 o6/mMuH. [lanee criuH-
kojJoHky MB mnpomsbiBanmu, no6aBuB 650 mkin O0ydpepa AWI1 u nentpudyrupys B
teuenue | mun npu 12 000 o6/muHn. [Tocne gobasmsum 650 Mk 6ydepa AW?2 B cius-
kojoHky MB, nentpudyruposanu npu 12 000 06/mun B Teuenune 1 muH. Crnus-
KoJI0HKY MB mnepenocunu B HOBy10 nmpooupky mis cobopa 1,5 mi, mobasmsum 50 MK
oydepa EB B nienTp QunbTpyromeit MeMOpaHbl, IEHTPU(PYTHPOBAIN B TeUeHUE | MUH

npu 12 000 06/mMuH. Beinenennyro JJHK xpanunu mipu -20 °C.

Tabmuma 6. HykimeoTuaHble  MOCIEAOBATEIBHOCTH  MPAMMEPOB IS

HCCIICAYCMBIX JIOKYCOB.

I'en | IIpaitmep | IlocnenoBarenpHOCTH Temneparypnsiil pesxxum 1IL[P
IpaiMepoB
5.8S ITS5 5'-GGA AGT AAA Hauanbsnas nenarypanms 98 °C — 30
AGT CGT AAC AAG | c; 35 muknos: 98 °C —30 ¢, 55 °C - 30
G-3’ c, 72 °C — 30 c; ¢vHambHAS dJIOHTAIUS
ITS4 | 5-TCCTCC GCT TAT 72 °C — 5 mun
TGA TAT GC-3'
trnL c 5'-CGA AAT CGG Hauanwnas nenaryparus 95 °C — 5
TAG ACG CTA CG-3' | mun; 35 nukios: 95 °C - 30 ¢, 50 °C —
d 5'-GGG GAT AGA 30 c, 72 °C — 2 muH; puHaTBHAS
GGG ACT TGA AC-3’ sanonranusa 72 °C — 10 muH
rbcL | RH1S |5-ATG TCA CCA Hauanwnas nenaryparus 95 °C — 2
CAA ACA GAA ACT- | mun; 30 mukiioB: 95 °C — 1 muH, 50 °C
3 — 1 muH, 72 °C — 3 muH; puHaIbHAS
Z1204RS | 5'-CCC TAA GGG anonrarus 72 °C — 10 mun
TGT CCT AAAGTT-
3/

Jna ammmadukanuu  ¢pparmenToB 5.8S, trnL, rbcL Obun mcmonb30BaHbI
cooTBeTCcTBYIIHME TpaiiMepsl (Zhang et al., 2008; Petersen et al., 2014; Rasmusson et

al.,, 2021) (Ta6muua 6). Jns ITIP-aMruduKanug KCIoIb30BaAIA KOMMEPUYSCKUN
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Haoop «IIL[P-PB» (Cunron, Poccust) m ammiudukatop Bio-Rad C1000 Touch
Thermal Cycler (Bio-Rad Laboratories, CIIIA).

[Tonyuennsie [ILIP-ipoxyKThl BU3yanu3HpOBAIA METOJOM TOPU3OHTAIBHOTO
anekTpodopeza B arapozHoM rene (1%) u okpammBaid OPOMHUCTBIM 3THUIUEM
(PanReac Applichem, Wcnanwus). [TIP-ipoayKThl BeIpe3aid M3 arapo3HOTO TeJsl €
MOCJICTYIOIIEH OYNCTKOM ¢ TToMoIbio Habopa as ounctku JIHK u3 aroposnoro rens
Cleanup Mini (EBporen, Poccust). CexkBeHnpoBanue IpoBeeHo Mo MeToy CaHrepa B
komrannu «EBporen». IlocrmemoBaTenbHOCTH COOpaHBI W3 MPSAMOTO W OOPATHOTO
MPOYTEHUSI.

AHanu3 HYKJICOTIUHBIX MOCIEA0BATEIILHOCTEH OCYIIECTBIISUIA B MpOTrpaMMax
Ridom TraceEdit v. 1.1.0 u Mega v. X (Kumar et al., 2018). B pe3synbrate
MOJIEKYJIIPHO-T€HETUYECKUX pabor ObLITH MOJTyYEeHBI HYKJICOTH]IHbIE
nocienoBaTeabHoCcTH It 12 Bumos (5.8S — 7 mocnenoBatensHOcTeM, trnl — 9, rbcl —
12) (Ilpunoxenue 2). IlomyueHHble HYKJICOTHUIIHBIC MOCIEIOBATEILHOCTU
neronupoBanbl B GenBank NCBI. Taxke mgis1 76 BUAOB ObUTM  OTOOpaHBI
HYKJICOTUAHBIE mociiefoBatenbHocth w3 GenBank NCBI  (5.85 - 55

nocieaoBareabHocTel, trnl — 26, nad7 — 23, matK — 39, rbcL — 54) (Ta6nwuma 7).

Tabmuua 7. Buapl, ucnonap30BaHHbIE B (DUIOTEHETUYECKOM aHaiau3e, M
pedepeHcHble HYKICOTHIHBIE MocieaoBaTenbHocTn 3 0Oasel  GenBank NCBI
(mosy4eHHbIe B Xone HAaCTOAILETO MCCIIEIOBAHUS HYKJICOTUIHBIE

MOCJICIOBATEIBHOCTH OTMEUYCHBI — *),

Bun 5.8S trnL nad7 matK rbcL
Posidoniaceae

Posidonia

angustifolia GQ927719 — GQ927731 — —
Posidonia
australis GQ927720 — GQ927732 | KF488514 U80718
Posidonia
coriacea GQ927721 — GQ927733 — —
Posidonia

denhartogii GQ927722 — GQ927734 — —
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Posidonia
kirkmanii GQ927724 — GQ927736 — —
Posidonia
oceanica GQ927725 — GQ927737 — U80719
Posidonia
ostenfeldii GQ927726 — GQ927738 — —
Posidonia
sinuosa GQ927727 — GQ927739 — —
Ruppiaceae
Ruppia cirrhosa | KC505606 | JQ034341 — — JQ034322
Ruppia
drepanensis KR263126 — — — KR263140
Ruppia maritima | JQ034336 | EF428420 — — JQ034323
Ruppia
megacarpa JQ034337 | JQ034344 — — JQ034324
Cymodoceaceae
Amphibolis
antarctica — — — KF488499 | KF488485
Amphibolis
griffithii — — — KF488500 | HQ901574
Cymodocea
nodosa AF102272 — GQ927730 | KF488501 | KF488486
Cymodocea
rotundata 0Q701632 | OQ75421 0Q754229
07SG01 * 7> — — *
Oceana serrulata | 0Q701633 | OQ75423 0Q754218
08SG01 * 0* — — *
Halodule
pinifolia MF371463 — — — KP739816
Halodule
uninervis KP739819 — — KP739817 | AY952436
Halodule wrightii | KM609952 — — JN225379 | HQ901575
Halodule
emarginata 0Q701634 | OQ75423 0Q754219
10SG01 * 1* — — *
Syringodium
filiforme — — — KF488511 | KF488496
Syringodium
isoetifolium — — — — U80691
Thalassodendron
ciliatum — — — KF488513 | KF488498
Thalassodendron
pachyrhizum — — — — U80692
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Zosteraceae

Zostera GQ24566
angustifolia — 7 — — HQ901570
Zostera asiatica 0Q75423 0Q754220
02SG02 — 2* — — *
Zostera
caespitosa — — — AB096162 | AB125351
Zostera capensis — — — AB096165 | AM235166
Zostera
capricorni AY077996 — — AB096167 | AY077963
Zostera
caulescens — — — AB096163 | AB125350
Zostera japonica | OQ701635 | OQ75423 0Q754221
055G01 * 3* — — *
Zostera marina 0Q754222
03SG01 — — — — *
Zostera
mucronata AY077993 — — AB096168 | UB80732
Zostera muelleri | AY078005 — — — AY077962
Zostera
nigricaulis — — — — JQ995756
Zostera noltii 0Q701636 | OQ75423 0Q754223
04SG01 * 4* — — *
Zostera
novazelandica | AY077994 — — AB096173 —
Zostera
polychlamys — — — — JQ995759
Zostera
tasmanica AY077989 — — AB096171 | U80730
Phyllospadix
iwatensis 0Q75423 0Q754224
01SG01 — 5* — — *
Phyllospadix
japonicus — — — — JQ995760
Phyllospadix
scouleri MG215992 — — KF632812 | MF963149
Phyllospadix
serrulatus MG216549 — — — —
Phyllospadix
torreyi AY077985 — — — u80731
Potamogetonaceae
Althenia australis — — — L.C054845 U80729
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Althenia

bilocularis AB906894 — — LC054846 | AB906851
Althenia
cylindrocarpa | AB906893 — — LC054848 | LC054883
Althenia
patentifolia — — — LLC054849 —
Althenia preissii | AB906892 — — — AB906849
Althenia
filiformis — — — — AB906848
Althenia
orientalis AB906891 — — — LC054880
Groenlandia DQ78641
densa KY214178 6 — KU127320 | HQ901571
Potamogeton
alpinus MH171010 | EF428412 | FJ932542 | JN966452 | KC483599
Potamogeton

compressus KF270905 | EF428415 | FJ932544 | JN895087 —

Potamogeton

crispus 0Q754225
18SG01 — — — — *
Potamogeton AY71428
foliosus MK355989 2 — MK520470 | MK526420
Potamogeton KT63427
gayi KT634294 8 — — —
Potamogeton
ochreatus GU814252 — — — —
Potamogeton
schweinfurthii HQ263537 — — — —
Potamogeton DQ78643
illinoensis MF694363 2 — — MK526423
Potamogeton AB69513
wrightii KX059457 1 FJ932509 | JF955646 | JF943583
Potamogeton
pusillus KF270914 | EF428409 | FJ932540 | JF955637 | JF943574
Potamogeton
perfoliatus 0Q754226
16SG01 — — — — *
Potamogeton GQ24529
berchtoldii LC374660 9 — LC374777 —
Potamogeton AB74401
distinctus KY695272 3 FJ932534 | JF955616 | JF943549
Potamogeton

gramineus MH171001 | EF174576 | FJ932541 | KX677109 | MK924749
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Potamogeton

lucens 0Q701637 | 0Q75423 0Q754227
15SG01 * 6* — — *
Potamogeton AB74401
natans JX012090 2 FJ932524 | HQ593396 | HQ590220
Potamogeton DQ78643
nodosus LC374649 5 — LC374738 | MK925540
Potamogeton AB74400
octandrus MN912265 9 FJ932546 | MK435612 | JF943562
Potamogeton
maackianus JF977905 | EF428401 | FJ932532 | JF955625 | JF943558
Potamogeton x
angustifolius 0Q701638 | OQ75423 0Q754228
17SG01 * 7 — — *
Stuckenia
pamirica FJ956807 | EF428397 | FJ932528 — —
DQ78642
Stuckenia striata — 1 — — —
Stuckenia
vaginata KF270928 | EF428399 | FJ932530 | KC475959 | KC484182
Stuckenia
amblyophyla LC374677 — — LC374792 —
Stuckenia KT17531
filiformis LC374679 0 FJ932538 | JN966699 | MK526762
Stuckenia
macrocarpa MH427638 — — — —
Stuckenia AB48845
pectinata KY407965 7 FJ932533 — MH658701
Zannichellia
major — — — — AB906861
Zannichellia DQ78641
andina — 7 — — —
Zannichellia
aschersoniana — — — LC055428 | LC054886
Zannlche_llla L CA79816 AB81888 | 105943820 KT302147 | HQ901572
palustris 8 1
Zannichellia
palustris subsp. | AB906899 — — LC054854 | AB906861
major
Zannichellia
obtusifolia AB906902 — — — —
Zannichellia
peltata AB906903 — — — —

Hydrocharitaceae
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Hydrocharis
morsus-ranae MG215991 — - - MG226140
Scheuchzeriaceae
Scheuchzeria DQ78641
palustris MG216491 4 — MG217038 | MK925546

HyxneoTnmHabie MOCIea0BaTeIbHOCTH BHIPABHUBAINA C ITOMOIIIBIO MMPOTPAMMBI
Mafft v. 7, ucnoas3ys momenb G-INS-i (Katoh & Toh, 2010). Ilocie ynmancHwus
HU3KOMH(GOPMATUBHBIX YYACTKOB B Ha4aJie U B KOHIIEC TIOCIICOBATEIHPHOCTEH 00MmIas
JUTMHA BBIPAaBHUBAHUS JUISI KaXI0T0 JIoKyca coctaBuia: 9.8S — 1017 m.u., trnL — 762
m.H., had7 — 895 m.u., matKk — 719 m.H., rbcL — 1334 n.H. Ilocie 00BenUHEHUS
OTZIEJIbHBIX BBIPABHUBAHUW B €IMHYI0 MAaTpULy €€ JUIMHa cocTaBuiia 4727 1m.H.

dujgoreHeTHYECKUE JIepeBhbsl CTpomsnch MetoaoMm barieca (Bl). HabGop
MOJICKYJIIPHO-TCHETUYECKUX  JTAHHBIX  aHAJIM3WPOBAJCA C  HCIOJIh30BAaHUEM
0alieCOBCKOTO METO/1a, peann3oBaHHoro B mporpamme Beast v. 1.10.1. (Drummond &
Rambaut, 2007). JIns BeIpaBHEHHBIX HYKJICOTHAHBIX MAaTPHIl HAMOOJICE TOIXO IsIIast
MOJIeNTb HYKJICOTHIHBIX 3aMeH, mapaMeTp (GOopMbI o U JOJI HEW3MEHHBIX CaHTOB
(pinvar) oOIeHMBAIUCh C KCIOJIB30BAaHUEM 0aleCOBCKOT0 HH(GOPMAIIMOHHOTO
kputepust (BIC) ¢ momomsio mporpammel jModelTest v. 2.1.10 (Darriba et al., 2012).
Jlst kopupyromux OeoK MOCIeI0BAaTEeIFHOCTEH TaHHbBIE TTapaMeTPhl ONPEACIISINCH
JUIL  KOKIOM HYKJICOTHAHOM TMO3UlMU B Tpuruiere. [lonydeHHble 3HaYeHUSA

npenacrasiieHbl B Tabnuue 8.

Ta6Jmua 8. MOI[GJ'II/I 3aMCHBI HYKJICOTHAOB I HCCICAYCMbBIX I'CHCTHYCCKUX

MapKepoB.
Mapxkep Monenb pinvar | o shape
5.8S GTR+I+G | 0,1740 | 2,1200
matK, 1-it HykieoTu B TpUILIETE GTR+I 0,3990 —
matK, 2-if HyKJI€OoTHI B TPUILIETE GTR+I 0,4190 -
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matK, 3-it nykneorun B tpumiere | GTR+G — 1,8610
nad7 F81+G - 0,0390
rbcL, 1-i HyKJICOTH B TPUILIECTE HKY+I 0,8530 —
rbcL, 2-i HyKJICOTH B TPUILIECTE F81+I 0,8620 —
rbcL, 3-i aykneorun B Tputuiere | HKY+G — 0,7430
trnL HKY+I+G | 0,1480 | 0,6760
B  kauectBe Monmenu  BUA00Opa3OBaHUS — HCIOJIB30BAJIOCH  JIEPEBO-

npe/iecTBeHHUK Tuma Yule. PacuerHas cxomuMocTh mapameTpoB, 3(h(eKTHBHBIM
pa3mep BeiOOpkH (ESS) u mepron BeITOpaHus IPOBEPSUIUCH C TIOMOIIBIO TPOTPAMMBI
Tracer v. 1.7.1. (Drummond & Rambaut, 2007). BaitecoBckuii aHanmu3 MpoBOIUICS CO
CICAYIOIIMMHU MapaMeTpaMu: CiiydyallHOE HauyallbHOE JIEPEBO, KOJIMYECTBO 3aITyCKOB —
2, 4MCI0 MapajuleNbHBIX Lenodek — 4, KOJIMYecTBO MoKoseHui — 5 % 108, sammce
MapaMeTpoOB KaKJIOTO COTOrO IMOKOJEHUs W mapameTp oTxkura — 25%. IlpocmoTp u
peIaKTHpPOBAHKE JIEPEBLEB OCYIISCTRIISLIN B mporpammax FigTree (v. 1.4.2) u Adobe
Photoshop CC (19.0).

2.2. Habmoaenus BeiOpocoB Mopckux Beiciux Alismatales

BriOpocel Mmopckux Beicinx Alismatales, B 3aBucumoctu ot penbeda 6epera u
peo0IaaroNIuX BETPOBOJIHOBBIX YCIOBUM, MOTYT HMETh OOJbIIHE OOBEMBI H
PETYISIPHO TOSBIATHCS HA OMPENETCHHBIX ydacTKax mooepexns. [logoOHbIe Basbl
MOTYT OKa3aTh BJIMSHUE Ha (OpMHpOBaHUE penbeda OeperoB, HampuMmep, AIOH Ha
oeperax Masputannu (Hemminga & Nieuwenhuize, 1990). U3-3a 6onbmoro o6bema
OHM TaKXe€ HaxOJIWIN XO3SJHUCTBEHHOE TNpuMeHeHne B mnponuioM (Mopo3oBa-
Bonsauikas, 1939). Takue BBIOPOCHI COCTOAT HE TOJIBKO U3 JIUCTHEB, HO M U3 IEIBIX
pacTeHul, YTO yKa3bIBa€T Ha OJIUH U3 CIIOCOOOB PACIIPOCTPAHEHUS] MOPCKUX TPaB, —

OTJICJIMBILIMECS OT CyOCTpaTra 4YacTH pPACTEHHM MOTYT MEPEHOCUTHCS TEUYECHHEM,
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BOJIHAMU U BETPOM, a 3aT€M YKOPEHATHCS B APYTrOM MECTE IIPU HATTMYUU TOIXOISAIIUX
yCJIOBUM. DTO O3HAYaeT, YTO MCCIIEOBAHUE TAKUX OOBEKTOB MOXKET MOCTY>KUTh
MCTOYHHUKOM CBEJACHHUI O MEXaHU3MAX PACCEIICHHS.

JIsist TOro 4ToOBI OXapaKTEPU30BaTh BO3MOKHOCTH €CTECTBEHHOTO PACCEICHUS
MoOpckux BbeIcIX Alismatales Ha OoJbIliMe pacCTOSIHHS, a WMEHHO BBISICHUTD,
HACKOJIbKO BO3MOXKHBI THIPOXOPHOE pacIpocTpaHeHHe (HparMeHTOB BEr€TaTUBHBIX
no0OeroB U 1eJIbIX PaCTeHU, OTACIMUBIINXCS OT CyOCTparta, Ha OOJbIINE PACCTOSHUSA,
a TaKXKe KOJIOHM3alMs YAAJICHHBIX OT LIEHTPa NPOUCXOXKIEHUS Y4YacTKOB, HaMU
MCITI0JIb30BaHA METOIOJIOTUS «aHaJIM3a CUTyaluin» (case study), To €CTh pacCMOTPEHHE
SIBJICHUS IIyTE€M IPOPaOOTKH OTAEIbHBIX IPUMEPOB.

Bb110 BBINIOJIHEHO HCCNEOBAHUE BBIOPOCOB PACTEHH HA HECKOJIBKUX YYacTKax
nobepexns. [lpu obOnapyxenun Bbeicmmx Alismatales Ha Oeperax OIEHUBAIUCH
BO3MOYKHbIE OJMKaillllie MecTa MPOUCXOXKACHHS, B CIIy4ae K€ UX OTCYTCTBUSA B
BBIOpPOCAX OIIEHUBAJIOCH PACCTOSTHUE N0 OJIMKAMIIero MecTooOMTaHus U (aKTOpHI,
IPENATCTBYIOIIUE PACIpPOCTPAHEHUIO. birkaiime TOYKM HAXOMOK pPAaCTyLIUX
MOPCKHUX TpaB K HaOJIOJABIIMMCS y4acTKaM omnpeaessuich mo 6ase manHeix GBIF
(2023), myOnukamussM © BU3YyaJbHO B XOJA€ HaOmOAeHWS JuTopanu. Takue
HaOJIIOICHUS BBIMOJHSUIMCh Ha Oeperax poccuiickoil yactu banTuiickoro mMops u
Kypunbckux ocTpoBOB (Kak co CTOpOHbI OXOTCKOT0 MOPSI, TAK U CO CTOPOHBI THUXOro
oKeaHa). AHaJIOTHYHbIE HAOJIOICHHS BEJIMCh BO BCEX TOUKax cOopa MaTepuara.

UccnenoBanust ywyacTkoB bantuiickoro Mopsi ObUIM  BBINIOJIHEHBI 0OoJee
OCHOBATEJIbHO, IIOCKOJIBKY JUII 3TONO HMMEIHMCh PE3YyJIbTaTbl MHOTOJETHHX
HAOJIIOICHUM APYTHUX HcchenoBaTenei. B cBsi3u ¢ aTuM ¢ momortisio pecypca Russian
Science Citation Index ObuM BBISBIICHBI MyOJMKAIMH, B KOTOPBIX COOOINAIOCH O
Mopckux Beicmux Alismatales poccuiickoit wactu bantuiickoro Mopsi, TO €CTb
npubpexHsix Boja Kamunuurpanckoid u Jlenunrpanackoid oOnacteil. 3aTteM Obul
BBITIOJIHEH MMOUCK CBEICHUM O HAaXO0JIKaX MOPCKUX TPaB B repOapHbIX Kosuiekusx. Ha
OCHOBAHHH TIOJIYYCHHBIX JAHHBIX ObUTH BBISBICHBI YUACTKH TTOOEPEXKbs, HA KOTOPBIX
OKUJAJ0Ch OOHapykeHue Mopckux Bbiciux Alismatales. JlanHble nns aHanusa

MPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEN PACHPOCTPAHEHUS! MOPCKUX OJHOJIONBHBIX B
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OeperoBbIX BbIOpOCax 0a3uMpyIOTCS Kak Ha repOapHBIX KOJUIEKUMAX W JAHHBIX O
BUJIOBOM COCTaBE MOPCKHMX O€pEroBbIX BHIOPOCOB, MOJYYEHHBIX ATIAHTUYECKUM
ornenennemM NHctutyta okeanonoruu um. [LI1. Illupmosa PAH B nepuon ¢ 2006 no
2020 rr., TaK ¥ Ha COOCTBEHHBIX IOJIEBBIX COOpax, MPOBEACHHBIX B POCCUHUCKON YacTu
nobepexuit Foro-BoCTOUHOM yactu bantuiickoro mops (Kamuaunrpaackas 001acTh) —
Ha CamOwuiickoM nonyoctpoBe u Kypuickoit koce — ¢ 23 no 29 centsiops 2020 r. B
NepuoJl OTCYTCTBHS IITOpMOB. Jljis mpoBeneHUsT TMOJIEBBIX  HAOMIOJCHUMH,
HaIpPaBJICHHBIX HAa PErUCTPaIMIO MPUCYTCTBUS B OEPEroBbIX BHIOpOCAX BUAOB poja
Zostera, 6111 BeIOpaHs! 11 paiioHoB Ha Oepery banTuiickoro Mopsi, B TOM 4uciie 7 Ha
CamoOuiickom nosxyoctpose u 4 Ha Kypiiickoi koce.

B kxaxmoi Touke, OTMEUEHHOM Kak TOYkKa repdbapHoro cObopa Zostera, Hamu
MPOBOJUIICS COOP MOPCKUX TPaB U COMYTCTBYIOIIUX BUIOB. MapiipyThl IPOXOAUIN
M0 JIMHUU OEPeroBbIX BHIOPOCOB, HauMHAIUCH 3a 500 MeTpoB /10 0003HAYEHHBIX
KOOpJUHAT U npoaosnkanuchk S00 METpoB Mociie mepeceueHrs 3ToM TOUKU. B ciryyae
MPUCYTCTBUSI HECKOJIBKUX TOJIOC OEPETrOBBIX BHIOPOCOB MAPHIPYT MPOXOIUICS IS
K01 1mosiockl oTAebHO. Ha Bcex mapiipyTax npou3BOIMINCH cOOp U 3aKJIaJKa B
repOapuii BEIOPOIIEHHBIX Ha Oeper pacTeHui, ux onucanue ¢ pororpadupoBanueM u
npuBsizkoil koopauHaT GPS, 3amepsuiuch TodmMHA €O  BBIOPOCOB, €ro
MPOTSKEHHOCTh, PACCTOSHHME JI0 ype3a BoOAbl. YHCIO0 OOHApYyKEHHBIX JIMCTHEB
MOpPCKUX TpaB M IEJbIX PACTEHHl CUYUTAJIOCh OT/AEIbHO, OTMEYalach CTEIMEHb
YKU3HEHHOCTU pacTEHUM, KOTOpasi Morja yKazaTh Ha BpeMs BbiOpoca. B xoae paboTsl
skcnenuiu  Pycckoro reorpadudeckoro oomiectBa  «[ormanmy (2017-2021)
OoCMaTpUBaIIUCh Oepera BHEMIHUX ocTpoBoB PuHckoro 3anuBa (Momnbiii, Commepc,
["ornann, bonsioit Trotepc) ¢ Lenpio perucTpainu BbIOpocoB Beicnx Alismatales.

Yro kacaercs KypuibCKkux ocTpoBOB, TO BO3MOKHOCTH MX UCCIIEIOBAHUS ObLIA
U OCTaIOTCSl OTPaHUYECHHBIMU. J[aHHBIX O BBIOpOCAxX TpaB B MPOLILIOM HEJOCTATOYHO
JUTS TIPOBEICHUSI UCCIIEI0BAHMUSI, aHAJIOTMYHOTO BRIMOJIHEHHOMY Ha banTtuiickoM mope.
Ha Kypunbckux ocTpoBax OCMAaTPUBAIUCh JOCTYIIHBIE YYacCTKA IMOOEPEKbS.
WccnenoBanusi BBINOJHSJIMCh B XOJ€ AKcneauuu Pycckoro reorpaduueckoro

obmectBa «BocTounsnii 6action — Kypunbsckas rpsaa». C 10 urong nmo 26 aprycra
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2019 r. wmcciaemoBaHME BBIMOJHAIOCH camocTosTenbHO, B 2021 m 2022 1T.
aHaJIOTUYHbIE PaOOTHI BBHIMOJHEHBI KOJIJIEraMU IO YTBEPXKJICHHOM METOJUKE. bbuio

obcnenoBano 6osee 100 kM modepexbs ocTpoBoB Ypym u UTypy.

2.3. Kapriosiornueckue ucciieoBanns Beicimx Alismatales

JIist olleHKM ajanTanuu IUI0J0B Bbiciux Alismatales k rugpoxopHomMy
pacmlpoCTpaHEHUIO HCIIOJIB30BAIUCh KaK JIMTEPATypHbIE, TaK M OPUTHHAJIBHBIC
JaHHBIE,  TIOJyYEHHbIE B  pe3yJbTaTe  KaproJOTUYECKUX  HCCIEAOBAHUIMA
npeacraBuTenen Zosteraceae.

[Tnoxer Phyllospadix iwatensis (Ne01SGO1) u Zostera asiatica (Ne02SGO1) na
MO3/IHUX CTAUSIX Pa3BUTHS ObUIM CcOOpaHbl B XOJI€ KOMIUIEKCHOW SKCHEIUIINU
Pycckoro reorpaguueckoro oduiectsa «Boctounslii 6actuon — Kypuiibckas rpsijga» B
2019 ronay. Ilnoaer BupoB Zosteraceae, UCmob30BaHHbBIE JIJIE ATOTO UCCIIEIOBAHMUS,
Obl 3aduKcUpoBaHbl M XpaHuiuch B 3TaHoie (70%). Bce marepuansl Obuin
00€3BOKEHBI ¥ TIOTPYKEHBI B TapaduH nepe npenapanueii. [Tomepeunsie cpess (TS)
OKOJIOIJIOJHUKA TommuHod 20-30 MM, caejJaHHbIE C IIOMOIIBIO CKOJIL3SIICIO
MHUKpOTOMa, 00padaThiBaid (DIOPOTIIIOLMHOIOM M COJISIHOW KHUCIOTOW (YTOOBI
BBISIBUTH OJIPEBECHEHNE KJIIETOYHBIX CTEHOK B PA3JIMYHBIX 30HAX IIJIOJIOBOM CTEHKH) U
¢dukcupoBasm B rimuepune (IIposuna, 1960; O’Brien & McCully, 1981). Cpessi
MHUKPOTOMa MCCIIEIOBAIUCH C TOMOIIBIO cBeTOBOTO MUKpockoma Leica DM1000, onu
os cpororpadupoBansl 1udposoit kameport Canon EOS D6, moakmroueHHON K

MHUKPOCKOTTY.

2.4. Mopdoaoruueckast MOACIIb B3aMMOOTHOIIIEHHI BhIcux Alismatales

C 1menpio HauboJiee MOJHOTO OTPAKEHHUS] KAPTHHBI JBOJIOIMOHHBIX CBSI3CH
uccienoBaHHbIX rpymnn Beicimx Alismatales Obita moctpoena Mopdosornueckas
buoreHeTHYeCKasi MOJEIb, B OCHOBY KOTOPOH OBUIM TIOJO0KEHBI TaOIHUIIBI

Mopdomnornueckux npusHakos ([Ipunoxxenue 3). boimu uzydens mo 37 npu3HAKOB Ha
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OCHOBE JIUTEPATYypHbIX U OPUTHMHAIBHBIX, COOpAaHHBIX aBTOPOM, JIaHHBIX.
Mopdonornyueckue npu3HaKu ObLIN 3aKOUPOBAHBI.

beimn BRIOpaHBI KaK KOJMYECTBEHHBIE (KOJUYECTBO THIYMHOK, YHCIIO KapIeIll,
KOJIMYECTBO CeMSI0JIEH U JIp.), TaK U KaueCTBEHHbIE (KU3HEHHAs hopMa, 0COOEHHOCTU
CTPYKTYPBI JINCTOBOH IJIACTUHKH, BETBIICHWE KOPHEBUIIA U JIP.) IPU3HAKH, HO JIMIIb
T€, KOTOPBIC PA3IUYAIOTCS XOTsA OBl B OTHOIIECHWM OJHOTO BHAa. Jlyisi aHammza
MOP(OJIOTUYECKHUX MTPU3HAKOB ObUT BHIOpaH 3BPUCTUUECKUIN aHAIU3.

OWIOTEHETHYECKUN aHAMM3 MaTPHUIBl MOPQOJOTHUUECKUX MPU3HAKOB OBLT
npoeaeH npu  nomomu IQ-TREE, wucnonb3oBaH METOJ MaKCUMAJIbHOTO
npaaonogoous (Maximum-Likelihood). Moxens MK+F+ASC (Mmoaxens [xyxca-
Kantopa mis MopdoIorudecKux MaHHBIX) I (UIOTEHETHYECKOTO aHajan3a OblIa
nogobpana B ModelFinder mo 0afiecoBckomy kputeputo (BIC). [Ins orenku
JIOCTOBEPHOCTH PE3YyJbTaTOB MCIIOJB30BAICSI MeTon OyTcrpana. KoHceHcycHas

KJ1ajorpaMMa Oblita Bu3yanusupoBana B FigTree v.1.4.4.
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I'naBa 3. Pe3ynbpTartsl

1.1. Pe3ynbTathl PUIOT€HETHYECKOTO aHATH3a
3.1.1. ®dunorenerrueckue B3auMooTHOIIEHUS Beiciux Alismatales

[IpoBenennsiii aHamu3 mnatu ¢parmenToB (MatK, 5.8S, nad7, rbclL, trnL)
MO3BOJIMJI TOCTPOUTh OPHUTHHAIbHOE OaleCOBCKOE (DHUIOTEHETHUECKOE JEPEBO

Beiciux  Alismatales (Pucynok 9, Pucynox 10), tme Bce poabl o0pasyror

MOHO(DUIUTHYECKUE TPYTIIIHI.

Hydrocharis morsus-ranae
Scheuchzeria palustris

—_—]
I Ruppiaceae
- 0.98 o
I Posidoniaceac
0.99
Halodule

0.99
4“ Cymodocea
: Oceana

Cymodoceaceae

| Phyllospadix Zosteraceae
4H Zostera
0.99
099 K Althenia
0.99 4‘< Zannichellia Potamogetonaceae

) Groenlandia
1
Macwrad: 0.1 ,

Pucynok 9. I'eHepanu3oBaHHOE (DHIOTEHETUYECKOE J€PEBO C BBIJICICHUEM

POJIOB MCCIIeIyeMbIX ceMeicTB BhicinxX Alismatales u BHerHe# rpymmsl: Hydrocharis
morsusranae u Scheuchzeria palustris. Hax ropu3oHTa IbHBIMU JIMHUSIMHA TTOKA3aHBI

3Ha4YeHUs 0alileCOBCKUX alOCTepUOPHBIX BeposTHocTel (<0,9 He yka3aHbl).
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Pucynok 10. ®wioreHetnueckoe JIepeBO Uil MCCIEIOBAHHBIX BBICIINX

Alismatales ¢ ykazanunem apeanon (1 — BoJbI CeBEepHOI ATIAHTHKH; 2 — TPOITUICCKHUEC

103



BOJIbI ATiaHTUKH; 3 — BOAbI bonbioit ABctpanuiickoit OyxThl (FOxkHOTO OKEana); 4 —
BoJbl ceBepHoil Ilanmuduku; 5 — tpomuueckue Boasl Wupo-Ilamuduxu; 6 —
['onmapkrtuka; 7 — CpenuzemHoMopse; 8 — I[lameotponuku; 9 — Heorponuku; 10 —
Kanckuit peruon; 11 — ABcTpanusi), CKOHCTPYMpPOBaHHOE€ Ha OCHOBE aHalW3a
HYKJICOTHIHBIX ITOCJICIOBATEeIIbHOCTEH T'eHeTHYeCKnX MapkepoB matK, 5.8S, nad7,
rbcL, trnL mis 87 npexncraButeneit Beicmux Alismatales (* — mosydeHHBIE B X0J1€
HACTOSIIETO HMCCIICOBAHUS HYKJICOTHIIHBIC IIOCIICAOBATCIIbHOCTH) W BHEIIHCH
rpymmsl: Hydrocharis morsus-ranae u Scheuchzeria palustris. Hax ropuzontaisHbIME
JMHUSIMU TIOKa3aHbl 3HAaYeHUs] 0alleCOBCKUX aroCTepUOPHBIX BeposiTHocTel (<0,9 He

yKa3aHbl).

Bce HCCICAYCMBIC TAKCOHBI pPas3ACIAIOTCA Ha [ABC CCCTPHUHCKHUC KIIAAbl,
BKJTIOUaronue cemeiictBa Ruppiaceae, Posidonaceae, Cymodoceae ¢ oJ1HOH CTOPOHBI

(Pucynox 11) u Zosteraceae, Potamogetonaceae — ¢ npyroi (Pucynok 12).

YcnosHbie 0603HaueHus
Ruppiaceae —
ppi Oceana- Syringodium

Ruppia —f——}

Posidonaceae

D Posidonia

Cymodoceaceae

:] Halodule
I:I Cymodocea
u Oceana
D Syringodium
Thalassodendron

0 2500 5000 xm

- Amphybolis I |

BeTau KnagorpamMme!

Pucynox 11. Kaprocxema ¢uiioreHesa u perieHTHBIX apeaioB POJOB KIIaabl
Ruppiaceae-Posidoniaceae-Cymodoceaceae.
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[To nmammMm pesynbraTam, B Kiajae Ruppiaceae-Posidoniaceae-Cymodoceaceae
0asaipHOE MMOJIOKEHUE 3aHUMaeT poJi RUppia, 3ateM B OTACIbHBIC Kbl BBIICIISIOTCS
poxsr Posidonia, Halodule m Cymodocea. [lanee ciemyeT pasieneHne Ha IO Kb
Oceana-Syringodium u Thalassodendron-Amphibolis.

B pome Ruppia 06a3aibHbIM SIBISETCS MPOM3PACTAOIIMNA HAa MAaTEPHUKOBOM
menbhe ABCTpaauu U 00pa3yrOIUii H30JUPOBAHHBIC TOMYJISIIIAKA B SITOHCKOM MOpe
Bua R. megacarpa, ciaemyrommm 000co0seTcss KOCMOONIMTHBIA B R. maritima.
TepMuHaIBHOE TIOJIOKEHUE B POJIC 3aHUMAIOT CECTpHHCKHE JuHMH R. drepanensis u
R. cirrhosa. B poxe Posidonia 6a3anbHoe MoioKeHre 3aHIMAaeT CPeIU3eMHOMOPCKUI
By P. oceanica, maiee B JBe OTICIIbHBIC CECTPHUHCKHE TCPMHUHAJIBHBIC TOIKIIAJIbI
000COOJIAIOTCST BUBI, PacHpOCTpaHEHHBIC HAa MaTEPUKOBOM Ielb(de 3amaaHoro
nobepexbst ABctpanuu: P. sinuosa (6azanmepnbiii), P. australis, P. angustifolia u P.
coriacea (6a3anpubiii), P. denhartogii, P. ostenfeldii u P. kirkmanii.

bazaneHbIM B cemerictBe Cymodoceaceae sieisercs pox Halodule. ITepeeiM Ha
¢uIoreHeTHUECKOM JiepeBe B 3TOM pojae obocobmsercs H. emarginata,
MPOU3PACTAIONINI HA MAaTEPUKOBOM Iiesib(e I0r0-BOCTOUHON bpasunuu, cienyommum
OTAEACTCS pacnpocTpaHeHHbId B MHauiickoM okeane H. UNervis, tepMuHalIbHOE
TIOJIOXKCHHE B POJIC 3aHMMAIOT aTyiaHTuueckuit Bua H. wrightii u pacnpocrpaneHHbIi
y OeperoB Manaiickoro apxwumenara H. pinifolia. Pon Cymodocea npencrasieH B
ananmuse C. rotundata, pacnpoctpanenusiM B Munmuiickom okeane, u C. noodosa,
UMEIOIINM CPEIU3EMHOMOPCKUI TUT pacrpocTpanenus. MoHnotunsbiil Bug Oceana
serrulata  siBisercss  0asaJibHBIM 1O OTHOIICHWIO K poxy  Syringodium,
NIPEJICTABJICHHBIM Ha (UIOTCHETUYECKOM JIEPeBE ABYMsI CECTPUHCKHMH BUAAMH: S.
isoetifolium wu S. filiforme. PasnmeneHHble Ha JBe CECTPUHCKHE KIIAAbI POJIBI
Thalassodendron u Amphibolis npencraBieHsl Ha (HIOTEHETHYSCKOM JIEpPEBE
CIICIYIOIIMMH BHJAMH: PACIPOCTPAHCHHBIM Ha MaTePUKOBOM MIeib(e 3amaaHoOro
nobepexbst ABctpanuu 1. pachyrhizum, nmpouspacratonm B Muanuiickom okeane T.
ciliatum, pacupocTpaneHHBIMHU BIOJIb 3alIaJHOTO M F0XKHOTO IIOOEpexkbs ABCTpanuu A.

griffithii u A. antarctica; mocneanuii mpou3pacraer TaKxe u o oeperam TacMaHuU.
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YcnosHble 0603Ha4eHun

Zosteraceae
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Pucynok 12. Kaprocxema Quiiorenesa u pelieHTHBIX apeajoB pOAOB KJIaJbl
Zosteraceae-Potamogetonaceae.

B xmane Zosteraceae-Potamogetonaceae 0a3zanpbHOE IOJOKEHHE 3aHUMAIOT
npejacTaBuTeNd  ceMelictBa  Zosteraceae:  pox  Phyllospadix.  CemelicTBo
Potamogetonaceae  mpexncraBicHO Ha  (DHJIOTEHETHYECKOM  JIepeBE  JBYMs
cectpunckumu  BetBamu:  Zannichellia-Althenia  u  Groenlandia-Stuckenia-
Potamogeton (¢ 6a3ansubM poom Groenlandia).

[TepBbIM B cemeiicTBe Zosteraceae otaensercs poa Phylospadix, 6a3anbHbiMu B
KOTOpOM SBJIsIIOTCs cecTpuHckue P. scouleri u P. torreyi, pacnpocrpaHeHHbBIC BJIOJIb
3anagubix OeperoB CeBepHoit Amepuku. Bo BTOopyro cyOkiamy dToro poja
00BbETMHATCS THXOOKEAHCKHE BHBI ¢ 0a3ajabHBIM P. Japonicus um TepMHUHAIbHBIMH
cectpunckumu P. iwatensis u. P. serrulatus.

B pone Zostera GazanbHOMN siBisieTcsl CyOKaga U3 JIBYX CECTPUHCKUX BHUIIOB,

npouspacTarommx B Mopsx JlamepHero Bocroka, Z. asaitica m Z. caespitosa, u ¢
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TEPMUHAIBHBIMUA CECTPUHCKUMH BUIaMU Z. Marina, pacupoCTpaHeHHOMW B OKEaHax M
Mopsix CeBepHOro mojymiapusi, 1 Z. Capricorni, mpouspacraromieli BJ0Jdb CEBEPHBIX
oeperos EBpazun. Crnenyromei OTAeNIeTCsl BETBb C 0a3ajJbHbIM, PACIPOCTPAHEHHBIM
BJI0JIb TI0Oepexbs Adpuku B ATnanTudeckoM u Muauiickom okeanax Z. Capensis, ¢
TEPMHUHAIBHBIMHU, IPOU3PACTAIONIMM B THXOM OKeaHe BIOJb MOOCpEkHii ABCTPATUH
u IOxnoit Amepuku Z. nigricaulis u cectpunackumu Z. polychlamis u Z. tasmanica,
pacrnpoCTpaHEHHBIMU  BJIOJIb IOXKHOTO TMOOEpekbs ABcTpanuu. TepMHHAIBHOE
IOJIOKEHWE B POJIe 3aHUMAIOT JBEe CYOKJIaabl: cecTpuHCKHe Z. japonica,
pacnpoctpaHeHHas B SIMOHCKOM MOpe, U UMEIOIIHIA CPeIU3eMHOMOPCKO-KaCITUHCKO-
OanTuiickuii apean Z. noltii; ¢ 6a3anbHbIM HOBO3eIaHACKKM BuaoM Z. novazelandica,
1ocJje KOTOpOH cieayeT 000Cco0IeHrne TPOU3PACTAIONICH BIOJb 0KHOTO MOOEPEkKbS
Ascrpanuu u Tacmanuu Z. muelleri u 1Byx cectpunckux Z. capricorni u Z. mucronata
C TAaKUM K€ THUIIOM PacIpOCTPAHCHHSI.

B cemetictBe Potamogetonaceae B oTaenbHyto Kiaaay Beiaeistorcs Althenia u
Zannichellia. B poxe Althenia 601bIIMHCTBO BUIOB paclpOCTPAHEHO Ha JIMTOPAIH H
cyonuropanu FOxuoit ABctpanuu, Tacmanuu u Hooii 3enanauu. bazanbsHol B 3ToM
poje sABISETCS Kilaga M3 JABYX CCECTPHUHCKHMX BHIOB, A. australis m A. preissii.
Cnenyromum obocobmsiercs A. cylindrocarpa, 3arem B OTIENbHYIO KA1y BBIIEISIOTCS
cecrpunckue A. patentifolia u A. bilocularis. TepmuHanbpHOE MOJIOKEHUE B POJIE HA
OaliecOBCKOM (DHIIOTCHETHUECKOM JIepeBe 3aHuMaroT cectpuHckue Buasl A. filiformis
u A. orientalis. B pone Zannichellia 6a3anbubiM siBRsieTcs 10xkHOADPUKAHCKHIA BUT Z.
aschersonia, ciieayrOIUME TIOCIE KOTOPOro 000COOJISIFOTCS CECTPUHCKUE 3araHo-
cpenu3emHomMopckue Z. peltata u Z. obtusifolia. TepmunaibHOE MOTOKEHHE
3aHMMAIOT JIBE CECTPUHCKUE CYOKIIaIbl, COCTOSIINE M3 3aITaJHO-F0KHOAMEPUKAHCKOMI
Z. andina wu 3amaaHO-CPEeIU3EMHOMOpPCKOW Z. mMajor, a Takke 3amajaHo-
cpeauzeMHomopckoit Z. palustris subsp. major u xocmomnonutHoro Buaa Z. palustris.

B xmage  Groenlandia-Stuckenia-Potamogeton  6azajapHBIM — SIBJISICTCS
moHoTunHbeId pox Groenlandia, pacmpoctpaneHHbiii B Mopsix EBpombl. 3a HUM
CIIEIYIOT cecTpuHCcKkue Kiaaabl Stuckenia u Potamogeton. bazansubiM B poje Stuckenia

SBISICTCS BOCTOYHOAMEPHKAHCKMK Bua S. stirata, TepMHHAIBHBIM K KOTOPOMY
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sBIsieTcs S. vaginata, MMeromuii IMPOKOe PacpoCTpaHeHHE B Tipeseiax [ onapKTuku
Buj. [Ipu cremnyromeM pasIeieHud MPOUCXOIUT 000COOJICHHE TMOAKIAN: TepBas
COCTOUT U3 0a3aJIbHOTO, BCTPEUAIOIIETOCS HA BCEX MAaTEPHUKaX, KpoMe ABCTpaivH, S.
pectinata u menrpanbHoazuarckoro S. amblyophylla; BTopas knmama BxmOdaer
rojapkrraeckuid By S. filiformis (6a3anbHbIHM B Ki1aje), THOSTCKHIA BU S. pamirica u
CEBEPOEBPOAZHATCKUH S. macrocarpa.

B pone Potamogeton 6a3aibpHOE M0JI0KEHUE 3aHUMAET roJlapKTHUYeCKuit B P.
berchtoldii. [{anee mpoucxomut 060co0IeHUE TBYX CECTPUHCKUAX BUIOB: €BPA3UICKO-
adpukanckoro Buja P. Crispus u npouspacraromiero B EBpa3un, Ha ceBepe AQpHKH 1
Boctoke CesepHoit Amepuku P. perfoliatus. CreayronmMu B OTICIBHYIO Kiamy
BeIICIsIOTCS P. natans, P. compressus, P. gayi, P. ochreatus, P. octandrus, P. foliosus,
P. pusillus. BasanpHbiM B 93TOM Kiaze sBIAETCS TrojapkThueckuit P. natans,
CICAYIOIIMMHU B OT/ACNIbHYIO CyOKiIamxy 000COOJSIOTCS pacnpOCTpaHEHHbIM Ha IOTO-
BocToke HOxHoit Amepuku P. gayi m eBpasmiickuéi P. compressus, 3atem B
CIICAYIONIYIO OTJCIBHYIO KJIAy BBIICIIICTCS aBcTpanuiickuil Bua P. ochreatus, mocie
Hero obocoOmsiercst npouspactatomuid B KOxHoit, FOro-Bocrounoit u Boctounoit
Asun P. octandus, 1 TepMUHAIEHOE MTOJIOKEHUE B 3TOM KJ1aJIe 3aHUMAIOT CECTPUHCKHE
Buael P. foliosus, npowuspacrarommii B CeBeproit Amepuke, u P. pusillus,
paclpOCTpAaHEHHBI HAa BCEX MaTepukax, Kpome ABpcrpamu. CreayronmMHa B
OTAEIBHYIO KIaay B poae Potamogeton seinensrores P. maackianus, P. gramineus, P.
lucens u P. x angustifolius. ba3aapbHoe moNOXKEeHHE B 3TOH Kiaie 3aHUMAaET
eBpoasuarckuii Bua P. maackianus, cieayrommmM 000co0seTCs rojJapKkTuaeckuii P,
gramineus, TepMHUHAIBHBIME SABJISIFOTCS cecTpuHckue P. lucens u P. x angustifolius,
pacrnpocTpaHeHHbIe Ha Tepputopun EBpasuun. TepMHHAIBLHOE MOJIOKEHHE B POJE
Potamogeton 3anuMaeT Kiaja, BKIOJaomas rojapkrudeckue P. alpinus (6a3anbHbIi
B Kiane), asumarckuii P. wrightii, asmarckmii P. distinctus, appukanckuii Bum P.
schweinfurthii u 3anumaronue TepMHUHAIBHOE MOJIOKEHHUE B KJIaJie U BO BCEM pOJIC

amepukanckuii P. illinoensis u kocmonoautHseiid P. nodosus.
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3.1.2. CpaBHeHMe pe3yIbTaTOB OPUTHHAIBHBIX (PUIOT€HUTUYECKUX UCCIIEIOBAaHUIN

C JIMTCPATYPHBIMU NAaHHBIMU

B pesynbrate npoBeaeHUs (PUIOTEHETUYECKOTO aHAlM3a HaMHU YCTaHOBJICHO,
yto BheIcIMe Alismatales nenstcs Ha aBe kmagsl: Ruppiaceae-Posidoniaceae-
Cymodoceaceae u Zosteraceae-Potamogetonaceae. Brinenenune xinagsl Ruppiaceae-
Posidoniaceae-Cymodoceaceae, BwlaeisrolIeiics Ha  HalmleM  0aileCOBCKOM
(bUITOTEeHETHYECKOM JEPEBE, COTIACyeTCs ¢ OOJIBIIMM KOJUYECTBOM HCCIICIOBAHUN
(Les & Cleland, 1997; Les & Tippery 2013; lles et al., 2013; Ross et al., 2016; Petersen
et al., 2016; Du et al., 2016), yem BbiIeTcHNE KiIajbl Z0Steraceae-Potamogetonaceae
(Les & Cleland, 1997; Les & Tippery 2013; lles et al., 2013; Ross et al., 2016; Du et
al., 2016).

Hamu  ycranoBneHo, 4ro ceMmelictBo  Potamogetonaceae — siBisiercs
TEPMUHAIBHBIM cpenu Bbicmux Alismatales, uro Taxke ObLIO BBISIBICHO B 0oJjice
pannux padorax (Les & Cleland, 1997; Les & Tippery, 2013; Du et al., 2016). Onnako
9TH JaHHBIE HE COMIACYIOTCA C JaHHBIM padotel Li & Zhou (2009), koropsie
paccmaTpuBaloT cemeiictBa Potamogetonaceae u Zosteraceae, oGocoOstonuecs B
OJIHY KJazy, 0a3aipHBIMU 110 OoTHOIIeHUIo K Posidonaceae u Cymodoceaceae.

CewmelicTBo ZoSteraceae mo pesyJibTaTaM HaIllero HUCCIEAOBAHUS SBISETCS
cecTpuHCKUM K Potamogetonaceae, 4to moaTBEepkKaAaeT pe3ybTarhl psaga padot (Les
& Cleland, 1997; Les & Tippery 2013; Ross et al., 2016; Du et al., 2016), ognako psin
JIPYTUX aBTOPOB MOKa3ajl B CBOMX padoTax apyroe moijiokeHue Potamogetonaceae
cpenu Beiciux Alismatales. Hanpmep, Potamogetonaceae okaszanoch CECTPUHCKUM K
Posidoniaceae u, B To e camoe Bpems, BMecTe ¢ Posidoniaceae — 0a3aibHbIM K
octabHbIM cemeiicTBaM Boiciiux Alismatales (Li & Zhou, 2009). Harm pe3ysbTatsi,
[IOKa3pIBAIOIME, 4YTO  ceMeilcTtBo  Posidoniaceae  momamaer B COCTaB
MOHOQMIIETHUECKOW Tpymnmbel  Kiaabl Ruppiaceae-Posidoniaceae-Cymodoceaceae,

COBIAJAIOT C JaHHBIMH, ITOJyUYEHHBIMHU B JAPYTHX HCCieaoBaHusaxX (Hampumep, lles et

al., 2013).
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Hamu BwigBiena monodwmims cemerictea Cymodoceaceae, kortopasi Obuia
noaTBepikaeHa B psaae padot (Li & Zhou, 2009; Petersen et al., 2016), ogHako B TO ke
caMoe BpeMs Hallhd JaHHbIE HE COMIACYIOTCS C pe3yjbTaTaMHu HEKOTOPHIX
UcclieioBaTeNieii, KoTopble 00bequHsIN ceMeiicTBo Cymodoceaceae ¢ cemeicTBOM
Ruppiaceae, mockoabKy X UCCIICIOBAHMS BBISBIIIN TOJUPUIHIO 3THX ceMmercTB (Les
& Cleland, 1997; Les & Tippery, 2013).

Takum 00pa3om, pe3ynbTaThl MPOBEIECHHOTO (PHIOTCHETHYECKOTO aHaln3a
HaMH COTJIACYIOTCS C pe3yJibTaTaMu 0ojiee paHHUX MCCIIeIOBaHNN, CPOKYCHPOBAHHBIX
Ha BBISBICHUM (DHIIOTEHETUYECKHX B3aMMOOTHOIICHWH BHUJJIOB BHYTPH CEMEHCTB
Beiciux ~ Alismatales.  TloiydeHHbI HamMu  pe3yJbTaT  TaKKE  YTOUYHSCT

(unoreHeTHYECKUe CBSI3U BHYTPH pojIoB BbicuX Alismatales.

3.2. PesynbTaThl HccaemoBaHnil BEIOpOCOB Mopckux Beicix Alismatales

3.2.1. Pe3ynbratel HaOMIOIEHU MOPCKUX TPaB

B POCCUMCKOM YacTh banTuiickoro Mops

[ToGepexxbe  bantuiickoro MOpsi ~ OMbIBaeT  JIGHMHIPAACKyl0  H
Kanunaunarpaackyro obiactu Poccuu, B KOTOPBIX HAMU W BENMCh HAOIMIOACHUS 32
MOpPCKUMHU TpaBaMu. BbpiOpockl mMopckux Bwicmiux Alismatales B Jlenunrpamackou
001acTH, TaK)Ke KaK U COOOIIEHUS O HUX MM MPUCYTCTBHE B TePOAPHBIX KOJUICKITHIX,
HaMU OOHapyXeHbl He ObuIH. BBUTHM TONy4eHBI W MPOAHATM3UPOBAHBI JAHHBIE O
pactipoctpanennn Zostera marina B KanuauHrpajackoit obmactu. B pesynbrate
aHaju3a repOapHbIX KOJIIEKINHI ObLI0 OOHapyx)eHo 7 o0pa3ioB (Touek coopa) ¢ 1982
mo 2020 r. (Tabmuma 9). U3 HUX TONBKO OAWH oOpasell — BOAOJA3HBIN COOp
npou3pacTaroliel B cyocTpare Zostera marina, octaabHbIe ke 00pasibl — 3TO COOPBI
13 OeperoBbIX BEIOPOCOB. ENMHOBpEMEHHO HanOO0JIbIIIEee KOJTMYECTBO MEJIbIX PACTCHHIMA
Zostera marina — 11 — 6buI0 OOHapykeHo 26 wmioHs 2011 r. Ha MIsHKE ropojaa
3eneHorpaacka (3eleHOTPAJCKUIl  MYHUIMNAIBHBIA  OKpyr, KanuHuHrpaackas

obacth). [IpeacraBisier HHTEpEC TaKKe 1N, KPYITHbIN dK3eMIustp Zostera marina
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C BBICOKOH H3HECIOCOOHOCThIO, OOHAPY>KEHHbIH B OEpEeroBbIX BBHIOPOCAX Ha

nobepexnse Kypiickoil kockl y MoJeBOro cranumoHapa buosornueckoid craHUud

3oonoruueckoro nHctutyta PAH «®punrmwimay (3e1eHorpa ckiuil MyHULIUIIAIbHbIN

okpyr, Kanuaunrpaackas o61acte) 25 uronst 2020 r.

Ta6muna 9. [IpucyTrcTBre Zostera marina B 6eperoBsix BeIOpocax CaMOHiCKOTO

nosryoctpoBa U Kypuickoit Kockl o repOapHbIM JaHHBIM U MOJIEBBIM cOopaM (HoMepa

TOYEK B TAOJIUIIE COOTBETCTBYIOT HOMepaM Ha Pucynke 13).

Touku Yucio Yucio
Uctounuk | Jlata Mapuipyt
No 6 o0cJiie1oBaHus I pmrim) JINCTHEB LETIBIX
FAHHBIX | cOopa Oepera (cTapr Z. marina | Z. marina
12.08.
1 KLGU 1999 Bucnunckas - 0 3
AOHNO | 01.07. | xoca., m. Koca B 0 5
PAH 2010
CamOuiickuit N 54.647137
9 ITonesrre | 25.09. I1-OB, E 19.874504 / 8 9
cOOpBI 2020 | r. banrwmiick, N 54.653843
CeB. Moa E 19.884376
CamoOuiickuii
3 KLGU 19.08. I1—OB, — 1 3
1995
11. MEUHUKOBO
CamoOuiickuii N 54.867211
4 ITonesrre | 26.09. OB E 19.932228 / 9 4
cOOpBI 2020 . Tura ’HHﬁ N 54.876120
- ZAHTap E 19.931143
CamMOuiickuit N 54.945080
5 ITonesrrie | 26.09. OB E 20.018783/ 0 0
cOOpBI 2020 T HM(’) Lo N 54.946474
L PHMOp E 20.033910
CamOulickuit N 54.944955
5 [Tonessie | 26.09. ©oB E 20.136625 / 0 0
COOpBI 2020 - CBCTJ’IOI’“OPCK N 54.946283
' E 20.152067
CamMOuiickmit N 54.955112
7 [Tonesrre | 26.09. OB E 20.217565/ 0 0
COOpBI 2020 - HHOHep’CKHﬁ N 54.955417
) E 20.233171
8 ITonesprie | 29.09. | CamOuiickui N 54.960471 244 0
cOOpBI 2020 1—OB, E 20.258877 /
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m. 3aoctpoBhe, | N 54.961471
MBIC E 20.271548
['Bapaerickuit
N 54.960297
[Tonesnre | 29.09. Canbuickutit E 20.468554 / 0 0
9 COOpBI 2020 OB.I N 54.955593
3CJ'ICHOFI’)aI[CK E 20.454895
AO O | 26.06. B 0 10
PAH 2011
N 55.016148
[TomeBbie | 23.09. Kvbrickas E 20.610391 / 42 5
10| cOops | 2020 y}{’oca N 55.023418
’ E 20.620873
04.07. 1. JlecHoe
KLGU 2000 — 1 1
N 55.049810
11 [Tonessie | 29.09. Kypuickas E 20.666673 / 76 12
cOOpBI 2020 | xoca, m. rona | N 55.056441
E 20.677567
N 55.091141
[Tonessie | 27.009. Kypmickast E 20.726306 / 28 3
12 cOOpBI 2020 Koca, N 55.098690
0. c. E 20.735431
20.07. | «®puHrwiay
MMO 2020 — 0 1
Kypuickas
13 KLGU 0169'32' Koca, — 0 1
T/0 «XBOITHOE»
Kypuickas N 55.223326
14 [Tonesbie | 27.09. Koca, oA E 20.888577 / 10 3
cOOpBI 2020 3’ dba N 55.230760
E 20.897399

B pe3ynbTaTe Hamumx moJieBbIX ucciienoBanuil (¢ 23 mo 29 centsiops 2020 r.)
MOPCKHUE TpaBbl ObLIM OOHAPY>KEHBI B 3 U3 7 00ciieqoBaHHbIX paiioHax CaMOuUICKOro
MOJIyOCTPOBa, TO €CTh B 3amaaHou (moOepexwse T. banrtwuiick, m. SHTapHBIN) H
HEeHTpadbHON (ToOepekbe M. 3a0CTPOBBE) YACTIX IMOJYyOCTpOBa, W BO Bcex 4
o0cnenoBanHbIx Toukax Kyprickoit kockl (Tabmumna 9, Pucynok 13). B 6onpimuHCTBE
CJIy4aeB BCTPEYAIIUCH BHIOPOIIIEHHBIC JIUCThS MOPCKUX TPaB, B TO BpeMs Kak IEJIbIC
pacTeHusi ObUIM E€IUHUYHBI W TOJIBEP>KEHbl 3HAYUTEIbHOW CTETNEHU 3achIXaHUs.

HauOombliee ckoIjieHHE JINCTHEB MOPCKHX OJHOJOJBbHBIX paCTeHI/Iﬁ C HAUMCHBIIITMMHU
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MpU3HAKaMU YBSIIaHUSI OTMEYEHO Ha MOOEepexbe M. 3a0CTPOBbE — Mbice [ Bapaerickuil.
Bcero 6110 00Hapy)eHo 244 ¢parMeHTa IUcTheB AMHMHOM OT 7 10 35 cMm, 211 u3 HuX

— Ha 50 wmetpax Mapmpyrta. Ha moGepexne Kypimickoir KOCkl OOJBITMHCTBO

AK3EMILISIPOB LIEJIBIX PACTCHUN UMEIN YKOPOUCHHBIC BET€TaTUBHBIC TTOOCTH.
baatnmckoe mope ®

Y \
@

() :
@ KypLuckui 3aams

To4YkM OBHAPY>XXEHMUS B

O Beperosbix BbIBPOCAX e @o * e
Zostera marina

. B 6eperosbix BbIOpOCAX @
Z. marina He oBHapy>XeHa CambBuH1CKmi MOAYOCTPOB

‘ To4YKM OBHAPYXXEHMUS B
Beperosbix BbIOPOCAX

Z. marina no repbapHbIM e
AQHHBIM PA3HbIX AT
% Touka OBHAPYXEHMS BucamHckumi
NPOU3PACTAHUS 30AMB
Z. marina B 2009 . 0 10 20m
—

Pucynox 13. Toukm oOHapyxxenuss Zostera marina B KaauHuHTpaackoi
objsactTu (HOMEpa TOUYEK Ha PHUCYHKE COOTBETCTBYIOT HOMepam B Tabmuie 9)

(lurmanov et. al., 2022c¢).

Bce oOpasibl MOpCKUX TpaB, HaXOMAsIIUECs B TepOapHBIX KOJUICKIUSAX U
oOHapy>KeHHBIE TIPU TMOJIEBBIX paboTax, ObLIM OTHECeHBI K ZoStera marina. Zostera
noltii, npucyrcTBre koTopoi npeanonaranocsk (I'epd, Boaoauna, 2020), oOHapyxeHa
He Obuta (lurmanov et. al., 2022c¢). Ha noGepexxbe ropona bantuiicka m mocenka
SAuTapHblii B BBIOpOCAax Takke ObUIO OOHApPYKEHO M0 OJHOMY 3K3EMILIAPY
Zannichellia palustris (Potamogetonaceae), sBistomerocst ciaadoraaopuIbHbIM
BHJIOM, IIUPOKO pacmpocTtpaHeHHBIM B CeBepHoM u FOxHOM monymrapusx (LlBenes,
1984) u BcTpevarommmMcs B pacloI0KeHHOM K 3anaay oT CaMOUICKOro MmoryoCcTpoBa

Bucnunckom 3anuse (Labanauskas, 2000).
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3.2.2. Pe3ynbratel HaOMI0IeHUI MOpCKUX TpaB Ha Kypuibckux octpoBax

B xone uccnenoBanuii Ha cyOIMTOPATIAX M B MOPCKHUX BbIOpOCax Ha moOepexne
Kypunbckux ocTpoBOB OOHapy>KE€Hbl NPEICTaBUTENM ceMelcTBa Zosteraceae
(Pucynok 14), omnako wux Ouomacca HEBEJIHMKa, O YEM CBUJIETEIbCTBYIOT
HEMHOTOYMCJICHHbIE, B CPABHEHUU C BOJOPOCISIMU, BbIOpochl. CoOpaHHbIe 00pa3iibl
OTHECEHBI K 3 BHJaM ceMmelicTBa Zosteraceae, KOTOPBIC SBISIOTCS XapaKTEPHBIMHU
AJIEeMEHTaMH Ha JIMTOPAIM CYOTPONUYECKUX, YMEPEHHBIX M OOpeasibHbIX MOpEH.
Coo0rmiecTBa MOPCKHX TpaB Ha ocTpoBe WUTypymn ObLIM OTMEYEHBI Ha CyOIMTOpaIsIX
oyxtel Kacatka (Tuxookeanckoe moOepexbe) u JlecozaBonckas (OxoToMopckoe
no0epekbe), CyMMAapHOU MPOTSHKEHHOCThIO 6 KM. Bece oOHapykeHHbIEe coO00IIecTBa
cocrosutn U3 Phyllospadix iwatensis, B To Bpemst kak Zostera marina ormeuanach
TOJIBKO B MOPCKUX BbIOpocax 3aiuBoB Kypuibckuit, Onecckuii u Jloo6poe Hauano Ha
OxoToMopckoli cTopoHe octpoBa Mtypym. Zostera asiatica Takxe Oblla OTMEYCHA
TOJIBKO B MOPCKHUX BbIOpocax 3anuBa Kypunbckuit. Ha octpoBe Ypyn coobiectBa
MOPCKHUX TpaB, TAK)KE MOJHOCTHIO cocrosinue u3 Phyllospadix iwatensis, oOHapyxeHsI
Ha OxotoMopckoMm mnoOepexbe B Oyxte HoBokypuibckas u 3anuBe lllykuna,
CyMMapHO# MpoTsKkeHHOCThIO 3 kM. Briopockr Phyllospadix iwatensis ormeuanucs B
HETocpeACTBeHHOM O0u3octu ot styroB (lurmanov et. al., 2022Db).

Ha nobGepexne ocTpoBa YpyIl, COTJIACHO JIMTEPATYPHBIM UCTOUYHHUKAM, ZOStera
marina pasee He oTMeuanach. Hamu 3TOT B OOHapy»XeH B MOPCKHX BBIOpOCax B
sanuBe lllykuHa k ceBepy oT mbica Bacun (45°37'46.9" N, 149°27'42.6" E) 3.09.2019
r. Tam xe 4.09.2019 r. E.A. I'na3koBoii ObuT coOpan oOpa3zerr Zostera marina Ne EG-
337 (LE). Panee stot Bua Obut u3BecTeH Ha HOxubIx Kypunax y octpoBos Utypym,

Kynamup u [llukotan (bapkanos, 2009; Takahashi, 2015).
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Pucynoxk 14. Mecta obnapy-xenus: Zosteraceae na octpoBax Utypyn u Ypyr,

BBISIBJICHHBIE B XOJI€ TTPOBECHUSI TTOJIEBBIX HccienoBanuit B 2019 roxy (lurmanov et.

al., 2022h).

3.3. CpaBHuTENbHAS Kapnoyiorus cemeiictea Zosteraceae

[Inonpr mpencraButenelr ceMmeiicTBa ZOSIEraceae urparoT BaXXHYIO pOJib B
nporeccax CeMEHHOro pacmpoctpanenus BuaoB Phyllospadix wu  Zostera.
OnmHOceMeHHBbIE HEBCKPBIBAIOMIMECS KOCTSHKH Prunus THIa, XapakTepHbIE st
Phyllospadix iwatensis, u nop3ajibHO BCKPBIBAIOIIMECS OJHOCEMEHHBIC JIMCTOBKU
Myristica tuma, xapakrepHbie s Zostera asiatica, pacrpocTpaHSIIOTCS THAPOXOPHO
win 300xopHO. B cimyuae Phyllospadix eaunuiieit nucceMUHAUU ABIASETCS IO,
TOT/Ia Kak B ciiydae ¢ ZOStera — emie He BCKPBIBIIUICS IUIOA, WIA CEMs, KOTOPOES

BBICBOOOYKIAETCS TIOCIIe BCKphIBaHMsI TMCTOBKH (Pucynok 15, Pucynox 16).
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Pucynox 15. Mopdosnorus conerus u mionoB Zosteraceae. (a—d) Phyllospadix
iwatensis; (a) [lmo1oHOXKa ¢ yAaIleHHBIMHA PETHHAKYJIAMHU U NCKYCCTBEHHO H30THYTOM
obomnoukoit (crpenka); (b) Ilnogonoxka ¢ peruHakynamu (ctpenkn); (c) [lnoasr co
CTWJIOJUMEM M KpaeM IUI0Jla, OTMEUYCHHbIE CHHHUMH U KpPACHBIMU CTPEJIKaMHU
cootBeTcTBeHHO; (d) TS wacTu moga ¢ OTMEYEHHBIMU CTHIIOIMEM (CHHSSA CTPETKa),
KpaeM I10/1a (KpacHbIE CTPENKH), CEMEHeM (YepHasi CTpelika) U 3apojbliieM (Oenas
cTpenka); (e—i) Zostera asiatica; (¢) ®parment mioaoHoxkH; () [TnogoHoxKa (CHHSS
CTpeJKa), MOKPhITast KOKypou (kpacHas crpenika); (g) [1moxa; oOpaTuTe BHUMaHUE Ha
pa3eneHHbIM CTUIOAUN (CHUHSISI CTpENiKa) U MECTO MPUKPEIUICHUs Tuiofa (depHas
crpenka); (h) Koutyp mioga c6oky, oTMedeHbl adakcualibHasi BEeHTpaibHas (CBETIIO-
CUHUE JIMHUM), abaKkcuanbHas IopcalibHas (TEMHO-CHHSS JIMHUSA) M aJaKCHaJIbHAS
(KpacHast JIMHUS) CTOPOHBI; OOpaTUTE BHUMAHUE Ha Pa3JeiCHHBIN CTUIOAUMN (CUHSS

CTpesKa) U TOUKY MpUKperieHus miojaa (uepHas ctpenka) (lurmanov et. al., 2021).
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Pucynox 16. Anaromus (TS) oxonomtognuka Zosteraceae. (a—f) Phyllospadix
iwatensis; (a) Kpaii moga; (b) Kpymubiii mian kpas rioga ¢ pucyHka (a); (C)
CTpyKTypa OKOJIOIIOJIHUKA U CEMEHHOM 000JI0UKH, Kpail M10Jja OTMEUEH CTPEJIKOM;
(d) TS mnona u cemsin creHky; (€) TS okonomiogHUKa B 30HE, TPUIIETAIONIEH K Kparo
wioxa; (f) TS oxonoroanuka. (g—j) Zostera asiatica; (g) Pasmeps! mioaa; oOpaTute
BHUMaHue Ha a0aKCHalbHYI0 CIHMHHYIO CTOPOHY (TEMHO-CHHSSI CTpeiKa) H
abakcHabHYI0 OpIOIIHYI0 CTOpPOHY (cBerno-cuHss crpenka); (h) Kpymueii mian
pucynka 2QG, abakcuanbHas BeHTpalbHas cTOpoHa 1ona; (i) PparMeHThHl
abakCcHUaNbHON CTUHHOM YacTH (CUHSISI CTpeNiKa) M OOKOBOW CTOPOHBI TUI0/1a (KpacHas
cTpenka); (j) dparMeHT OKOJIOIJIOJHMKAa Ha OOKOBOM CTOpOHE II0Ja; OoOpaTute
BHUMaHUE Ha TOJICTYIO KyTHKYJy (CTpejKa). en, SHIAOKapIui; eX, 3K30Kapmuii; fs,
BOJIOKHUCTBIC CKJIEpeubl; |, Jokamu3anuvs; m, Me30Kapmnuii; mb, MeXaHHUeCKHi
My4OK; P, OKOJOIJIOJHUK; SC, CEeMEHHas o00oJiouka; sp, ry0daTtas mapeHXuma

(lurmanov et. al., 2021).
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[Inoger mpencraButeneit  Zosteraceae pa3BUBAIOTCS W3 MOHOMEPHOTO
(amokapmHOTO) THHenes. s Zostera ycTaHOBIIEHO, YTO B IPOIIECCE Pa3BHTUSA B
IUTO/IaX TPEUMYIIIECTBEHHOE Pa3BUTHE MOTydaeT 0p3aibHAs CTOPOHA, COCTABIISIOIAS
OONBIYyI0 YacTh Tella IUIOJA, TOTJa KaK BEHTpalbHAas CTOPOHA TPAKTUYECKH HE
pa3pactaercs (Pucynok 15). Ilmomer Phyllospadix umeroT yruiomeHHy OKpYIJIO-
cepriouaayto  ¢opmy. Y  Phyllospadix sk3okapnuii  ciokeH KJIETKaMH ¢
HEPaBHOMEPHO YTOJIIICHHBIMU CTCHKAMH, MOKPBITHIMA TOHKOW KYTHKYJIOH, TOTJa KaK
y Zostera »5K30Kapnuil cliaral0T TOHKOCTEHHBIE KIIETKH, TOKPBITHIE TOJICTOM
KyTHKYJIOM; TOJIIMHA Tepukaprus ZOoStera BappUpyeT OT 6 CIIOEB KIETOK Ha
aIaKCHAIIbHOW JTOP3aJIbHOM CTOPOHE IUIoZa 0 15 clIoeB KIETOK Ha aJaKCHATbHON
BEHTPAJIbHOW cTOpoHe Iuiofa. lleHTpasbHas 3o0Ha Me3okaprus Phyllospadix
copMupoBaHa rybuaTol MapeHXUMOH (aIPEHXMMOMN) C pachojiaraloIuMUCs B HEl
IPOBOSIIMMHU TyYKaMH, BHYTPCHHHE CJIOW ME30KapIUsA CJIOXKCHBI TaHTCHTAJIbHO
YJUTAHCHHBIMU KJIETKAMH C OJIPEBECHEBIIMMH CTCHKAMU; OJTHOCIOWHBIN YHIOKAPITHIA
CJIO’KEH oJipeBecHeBIMMH KiteTkamu y Phyllospadix u He oapeBecHEeBIIUME KICTKAMU
y Zostera. BckpeiBanue mioaoB ZOStera mnpoucXoAUT IO J0p3albHOM YacTH
aJIaKCUAJIbHOM 30HBI MO CAMOW TOHKOW 30HE MEepUKapIHs, TJe¢ HaMU HE OOHApYKEH
MEXaHHM3M BCKPBIBAHUS WJIM €r0 PYJUMECHT.

VY Bcex TakcOHOB cemeiicTB Boicmx Alismatales, y koTopbix U3y4eHo cTpoeHHe
NIEPUKAPIINS, DK30KAPIUH M ME30KapNHid COCTOAT W3 TOHKOCTCHHBIX KIIETOK, a
DHIIOKAPIUH — W3  OJHOTO  CJIOS  CKJICPECHXUMATH3MPOBAHHBIX  KIIETOK.
[Tpenmosiaraercss, 49ro ATOT THIN AUPHEPCHIMPOBKH OKOJIOIUIOAHUKA SIBIISICTCS
ucxonubiM s Beiciux Alismatales — Potamogetonaceae, Posidoniaceae, Ruppiaceae
u Cymodoceaceae. JluctoBku Myristica tuma Zostera m koctsaHku Prunus tuma y
Phyllospadix umeroT 0Gosee CloKHOE CTPOCHHE MEPUKAPIHS 10 CPABHCHHIO C
UCXOAHBIM  THIOM  jauddepentmanun  nepukapnus. CreaoBaTeabHO, OHHU
paccMaTpHUBalOTCA Kak 0ojiee CIEIUATU3UPOBAHHBIE MOP(OTCHETUYECCKUE THITHI

IUTO/IOB, KOTOPBIE SBJISIFOTCS ayTanoMopdHbiME npu3Hakamu Zosteraceae (lurmanov

et. al., 2021).
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3.4. Mopdonoruyeckas KiagorpamMmma

Bce HCCICAYCMBIC TAKCOHBI PpasACiLIIOTCA Ha AOBC CCCTPUHCKHC KIIA/bI,
BKItovaromue poasl Groenlandia, Stuckenia, Althenia m Potamogeton c¢ oamnoii
croponbl u Zannichellia, Ruppia, Posidonia, Oceana, Cymodocea, Thalassodendron,
Amphibolis, Syringodium, Halodule, Phyllospadix u Zostera — ¢ npyroii (Pucynok 17).

Bce poxsl, kpome Halodule u Stuckenia, o6pa3yrotr MoHOpHIUTHYECKHE TPYIIIIHL.

Scheuchzeria palustris

Hy!
- -Groenlandia densa
1- - Stuckenia filiformis
- - -Stuckenia vaginata

‘ Stuckenia macrocarpa
_I—~ - - Stuckenia striata

|_—=- - Stuckenia pectinata
| «- - Stuckenia pamirica

—=- - Stuckenia amblyophyla
r ~- - Althenia bilocularis
+- - Althenia preissii

) [70] - Althenia australis
Gar - -Althenia orientalis
[+~ - Althenia filiformis
“- -Althenia patentifolia
+- - Althenia cylindrocarpa

+- - Potamogeton x angustifolius
+- - Potamogeton maackianus
—=- - Potamogeton alpinus
— - -Potamogeton ochreatus
1- - Potamogeton berchtoldii
+- - Potamogeton crispus
«- - Potamogeton gramineus
- -Potamogeton foliosus
- -Potamogeton pusillus
- - Potamogeton wrightii
- -Potamogeton gayi
- -Potamogeton compressus
Potamogeton octandrus
- - Potamogeton perfoliatus
- -Potamogeton distinctus
Potamogeton illinoensis
- -Potamogeton natans
Potamogeton lucens
Potamogeton nodosus
- - Potamogeton schweinfurthii
’47 -Zannichellia aschersoniana

Zannichellia andina
—=- -Zannichellia peltata
Zannichellia major
Zannichellia palustris subsp major
t- -Zannichellia obtusifolia
+- -Zannichellia palustris
-- - Ruppia megacarpa
«- -Ruppia cirrhosa
* - - Ruppia maritima
73 - Ruppia drepanensis
—=- -Posidonia oceanica
» - - Posidonia kirkmanii
| [72 - posidonia coriacea
™ - -Posidonia sinuosa
1 Posidonia denhartogii
~——=- - Posidonia australis
~_r—=- -Posidonia ostenfeldii
«- - Posidonia angustifolia

«- - Halodule emarginata
t--Oceana serrulata
— +- - Cymodocea rotundata
+- -Cymodocea nodosa
- - Thalassodendron ciliatum
Thalassodendron pachyrhizum
_{4 - -Amphibolis griffithii
194 Amphibolis antarctica
+- - Syringodium isoetifolium
+- - Syringodium filiforme
78| +--Halodule wrightii
74 "%~ -Halodule uninervis
+- -Halodule pinifolia
Phyllospadix iwatensis
r [ +- - Phyllospadix torreyi

|
L

89|}~ - Phyllospadix scouleri
1+ - Phyllospadix serrulatus
«- - Phyllospadix japonicus
«- -Zostera tasmanica
Zostera muelleri
fo3] Zostera caespitosa
- -Zostera capensis
_} Zostera asiatica
Zostera angustifolia
- -Zostera nigricaulis
Zostera caulescens
- -Zostera noltii
- -Zoslera mucronata
- -Zostera novazelandica
Zostera capricorni
- -Zostera polychlamys
+- -Zostera marina
«- -Zostera japonica

Maciura6: 0.1

Pucynox 17. Mopdonornyeckas KiagorpaMma HCCIEAYEMbIX CEMENCTB
Beiciux Alismatales. Hag ropu3oHTalbHBIMH JIMHUSMHU MMOKa3aH MHICKC OyTCTpaIa

(<70 He yka3aHbl).
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Groenlandia densa siBisieTcst 6a3anbHbIM K Stuckenia, Althenia u Potamogeton.
I[To pe3ynbraTraM Hamero aHajanza MoOp(hOoJIOrHYeCKUX MPU3HAKOB Kiiajga Potamogeton
SIBIISICTCS CECTPUHCKOM K Kiazne Stuckenia. B aToi kimane BRIAETSIOTCS IBE CyOKIIaIbI:
¢ 6asanpHOM Kk S. vaginata S. filiformis u ¢ 6a3aneabIM S. macrocarpa x S. striata u
cectpuHCKAM S. pectinata, Stuckenia pamirica. Buasl xinager Althenia senstorces
nouepanmu S. amblyophyla. TepmuHaibHOE MOJIOXKEHHE B KiaJie 3aHUMAIOT BHJIBI
Althenia, ¢ 6asamsaeiM A. bilocularis, obocobnsrommmes 3a mum A. pressii u A.
australis, TepMUHAJIBHON KJIQJOH, pa3NCAIONICHCS Ha CECTPUHCKHE eH U
obbenuHeHHble B oAHy BerBb A. orientalis, A. filiformis u A. patentifolia, A.
cylindrocarpa.

bazanmeHbiME B Kiaze poma Potamogeton seistores P. X angustifolius u P.
maackianus. [lanee ciemyer 060co0acHIE Ha ABe CyOKIaabl: ¢ 0a3anbHbIM P. alpinus
u cectpuHckumu P. ochreatus, P. berchtoldii, P. crispus, ¢ 6azamsabsiM P. gramineus
u cecrpunckumu P. foliosus, P. pusillus, P. wrightii, P. gayi, P. compressus, nanece
CJIEyeT TPYIIa BUIOB CO CXOKMMHU B pPaMKaxX HaIIero aHajn3a MOp(OIOTHIECKUMHU
npu3Hakamu: P. octandrus, P. perfoliatus, P. distinctus, P. illinoensis, P. natans, P.
lucens, P. nodosus, P. schweinfurthii.

B knane Zannichellia 6a3ansHO€e nosioxkenue 3anumaer Z. aschersoniana u Z.
andina. Cienyromieit obocobisercs cyokiana ¢ Z. peltata, Z. major, Z. palustris subsp.
major, Z. obtusifolia, Z. palustris.

B pone Ruppia 6a3anpHOe mosiokeHHe 3aHMMaeT R. megacarpa, cieayromum
otaensiercs R. cirrhosa, a TepMUHaIBLHBIMU ABJISFOTCS cecTpuHckue R. maritima u R.
drepanensis.

B xname Posidonia OasampHbiM siBIsieTcss P. Oceanica, gaiee cieayer
obocobirenue P. coriaceae, P. kirkmanii. TepMunanasHOe MOJIOKEHHE B KJIaae poja
3aHMMAlOT JIBE cecTpuHCKUe BeTBH M3 P. sinuosa, P. denhartogii u P. australis u P.
ostenfeldii, P. angustifolia cooTBeTcTBEHHO.

IMpencraBurenn Cymodoceaceae pasmensiorcs Ha Tpu cyOkiamsl: ¢ Oceana
serrulata, umeronM 0a3ajgbHOE MOJOXKEHHE II0 OTHOIICHHIO K CECTPUHCKHM

Cymodocea nodosa u C. rotundata, a Taxxe tepmunansubiM Halodule emarginata.
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Buaer Amphibolis nmorpyxatorcst B cyOkmanay poga Thalasodendron. BasaiasHbeiM B
9TOM Kjaze sBasercs T. ciliatum, manee cnemyet pasaenenue Ha T. pachyrhizum u npa
ponctBennbix Buga Amphibolis (A. antarctica u A. griffithii). Buasr Halodule (H.
wrightii, H. uninervis u H. pinifolia) morpysxatorcs B cyOkmaay poaa Syringodium,
IPEJICTABJICHHOTO B aHAJIM3E JIBYMs CECTpUHCKMMH Bujamu, S. isoetifolium u S.
filiforme.

[MpencraBurenu Zosteraceae pasaensioTcs Ha JBe cyOkmaapl. B cyOkiaae
Phyllospadix 6a3anpubiM siBisieTcs P. iwatensis, a P. torreyi, P. scouleri, P. serrulatus
u P. japonicus 3aHuMaroT CeCTPUHCKOE MOJIOKEHHE.

B kname Zostera 0asanbHON sBIIIETCS BETBb, BKIIIOUaromas Z. tasmanica, Z.
muelleri u Z. caespitosa. TepMuHaIBHOE MOJIOKEHUE B POJIC 3aHUMAIOT JIBE CyOKIIaIbI.
[lepBast cocTtouT M3 OOBEIMHEHHBIX B OAHY BeTBb Z. capensis, Z. asiatica, Z.
angustifolia. Bropas o6senunser Z. noltii, Z. marina, Z. polyclamis, Z. nigricaulis, Z.

japonica, Z. mucronata, Z. novozelandica, Z. capricorni, Z. caulescens.

['naBa 4. ®unorenernveckas ¢puroreorpadus spiciinx Alismatales

4.1. ITpobnema paccenenus Boicnx Alismatales

Paccenenue Boicmux Alismatales mpoucxoauT kak BereTaTUBHO, TaK M MyTEM
pacceneHuss cemsH. K coxkajeHuio, eme He ObLJIO MPOBEACHO JIOCTATOYHO
UCCJICIOBAHUM, OINPEICNISIONINX, HACKOIBKO JIOJTO MOTYT HAXOJHUTHCS YacTH
pacTeHUH ¢ KOPHEM U JIUCThIMH BHE CyOCcTpara (TO €CTh BEr€THPOBATH B TOJIIIE BOIbI,
BJICKOMbIC TEYCHHSMH, JO TOTO MOMEHTA, KOTJa OHH CMOTYT 3a()MKCHPOBATHCS B
cyoctpare). K. Makmaxon ¢ coaBropamu (McMahon et al., 2014) yka3siBarot, 4ToO,
HECMOTPSI Ha TO YTO paccelicHHhe Ha OOJbIINE PACCTOSHHS SIBISCTCS HE YaCTO
BCTPEYAIOIIUMCS SIBICHHMEM, OHO MIPaeT BAXHYIO POJib B (POPMHPOBAHHUU apEasioB.
BBISIBICHHBIM TIPUMEPOM TAKOTO PACCEJCHUS Y MCCIIEAYEMOM IPYIIIbI SBISAETCS BHUJT
Zostera nigricaulis, paccenuBmmiics ot OeperoB ABctpasimu 10 OeperoB Ywim

(pacctostnue — okono 10 Teic. kKM). BeposiTHOCTH mMepeHoca C OKEaHHMYECKUMHU
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TEYEHUSIMU U TIOCPEJICTBOM aHTPOIIOI€HHOTO0 BO3ACHCTBUSL (MOPCKOTO CYJOXO/CTBA)
Oblla paclleHeHa Kak KpailHe HHu3Kas, a OTCYTCTBHE OoJjiee TO3IHUX U
MPOIOIKAIOIINXCSI UHTPOAYKIMNA CBUJIETEIBCTBYET O PEIKOCTH TAKOTO PACCEJICHUS
(Smith et al., 2018).

Hammm HabmoneHnst BBIOPOCOB MOPCKUX TpaB Ha Oeperax CBUACTEIHCTBYIOT O
CJIOKHOCTH TIporiecca paccenenus. Kazamock Obl, BEIOpOIICHHBIE Ha Oeper OCTaTK!
MOTJIM MPOU3pacTaTh A0 3TOTO I€ YrOJAHO, OJHAKO €CJIU Ha HEOOJIBIIOM PACCTOSHUU
OT ydJacTka Oepera HeT KPYIHBIX JTyTOB MOPCKHX TpaB, TO M OOJBIINX CKOIUICHUN
BBIOPOCOB HE OOHAPYKUBAJIOCh. BHIOPOCH B 0OUepeTHON pa3 yKa3bIBAIOT TaK»Ke Ha TO,
YTO MOPCKHUE TpaBbl PACHPENEIICHbI 10 aKBATOPUM KpaliHe HepaBHOMepHO. M ecThb
HETBIN psii PakTOPOB, OTPAHUYMBAIOIIMX 3aHITHE MU HOBBIX aKBATOPHUI: OT COCTaBa
cyOcTpaTa 70 aHTpONOTEeHHBIX (hakTopoB. Hampumep, HECMOTps Ha peEryssipHBIN
MEPEHOC BOJIHAMM MOPCKMX TpaB K Oeperam KanunuHrpaackoit o6nacty,
MPENOJIOKUTEIBLHO C 3aaja Ha BOCTOK, OHM TaM MTOYTH HE IPHKUBAIOTCA. BeposiTHO,
CXOJHBIMH IPUUUHAMHU OOBSICHAETCS M OTCYTCTBUE MOPCKHX TPAB B POCCUMCKOM YacTu
@UHCKOTO 3aJIMBA.

[Ipu pacceneHnr BEreTaTHBHBIX MOOETOB, OTACIUBIIUXCS OT PACTEHUS, OHH
MEPEHOCATCS] TEYEHUSIMHU Ha HEOOJbIINE WM 3HAUUTEIIbHBIC PACCTOSIHUS, TTOCIIE Yero
MOTYT YKOPEHSATHCS MPU HATWYUU MOAXOIAIIMX ycloBuid. Takum oOpa3oM, MOMKHO
MPEANOJIOXKUTh, YTO OTACIUBIINECS OT KPYMHBIX JIYTOB CKOIUICHHS] ()parMeHTOB U
LEJIbIX PACTEHHUI MOJI BO3JIEMCTBUEM BETPOBOJIHOBBIX CHJI U T€UEHUU AperyroT A0
oeperos uccieayemoit repputopun. [locie BeiOpoca Ha modepexbe YacTh (PparMeHTOB
U IIEJIbIX PACTeHUU BBICHIXAET, pa3jaraercs, 3aXOpaHUBAETCA B TOJINE TECKa HIIU
raJIbKi WIK Pa3HOCUTCS 10 IUISHKY, HO OOJIbIIIAst 4aCTh — CMBIBAETCSI 0OpaTHO B MOPE.
[Tocne cMbIBaHUs B MOpE YIIECTEBITNE M COXPAHUBIINE )KMU3HECITOCOOHOCTh PACTEHUS
MOT'YT YKOPEHSTHCSI IPHY MO aHUH Ha MOIXOSIIHNN cyOCTpaT Ha MEJIKOBOIbe. B Tom
cilydae, €Cld TaKoe pacTeHHUE HE CMOTIJI0 YKOPEHUTHCS MO MPUUYMHE MOJBHKHOCTH
cyOcTpaTa, OHO BHOBB OyJIET BEIOMTO M3 TPYHTA U BEIOPOIICHO Ha Oeper naxe ciaaboi
BOJIHOM, HO YK€ OTJIEJIbHO OT CKOIUICHUM JIMCTHEB MOPCKHX TpaB. Takue BBHIOPOCHI

Zostera mb1 HaOmroanu Ha Kypiickoii koce (Iurmanov et al., 2022c¢).
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B cnyuqae Phyllospadix iwatensis — BeISCHHIIOCH, UTO OH MPOM3PACTACT KaK Ha
3alMINECHHBIX OT TNpUOOs ydacTkax Oepera, Tak M B 30HAX, IOJBEPKECHHBIX
BO3/ICUCTBUIO NPU0OO0s, 32 cueT (OPMUPOBAHHS O0COOON KOPHEBOW CHUCTEMBI, IIOTHO
bukcupyromeii pacrenue B cyocrpare. Phyllospadix iwatensis mosker npouspacrarthb
NPaKTUYECKH HA JIIOOOM THUIE CyOCTpaTa, OH BCTPEYAETCs KaK Ha MEeCKax U MEXIY
BAIyHAMH, TaK M B TUIOTHBIX MEPEMBITHIX BYJIKAHWYECKHX TydaxX. OTIUUnuTeIbHON
0COOEHHOCTBI0 MOPCKHX TpaB, MPOM3PACTAIOIINX HA MEPEMBITHIX Tydax, SBISICTCS
KECTKOE€ KOPHEBUIIEC U KOPHH, JOCTUTAIONIME TONIIMHBI 2,5 MM U oOpa3yromiue
MOIIHYI0  JIepHOBMHY. Takas MoOIIHas KOpHEBas CHUCTeMa OOBSCHSCTCS
HEOOXOIMMOCTBIO PACTEHUS DJpOIUPOBATh Tyd s 3aKpeIuieHHUs B TBEPIOM
cyoctpare. Pactipenencaue Phyllospadix iwatensis Ha cyoimTopaisix 0TMe4alioch Kak
CILTOIITHOE, KOT/1a 0cO0M 00pa30BBIBAIIN €MHBII MOKPOB, TaK U PACCESTHHOE, KOT1a Ha
OIIPEICIICHHOW TEPPUTOPHH BCTPEUAIHMCh OTACTbHBIE 0coOM. OTMEYa nCh TaKKe
OTACIBHBIE 0COOM IMOOJAlIb OT OCHOBHON MacChl PAaCTEHHA, PacIpOCTPaHUBIIAECS
BEreTaTUBHBIM IIyTeM B Bujae (parmeHToB kopHeBuil. Ha Kypuibckux ocTpoBax
Phyllospadix iwatensis mpuypodeH kK KAMCHHCTOMY JHY, M TAKHX MECTOOOUTaHHUH TaM
0c00EHHO MHOTO, OJTHAKO OHU 3aHMMAIOT JIaJeKO HE BCE Mo0epexne 0OCTpOBOB. B To
xe Bpems Phyllospadix iwatensis Moxer oTCyTCTBOBaTh Ha MPOTSHKCHUU JIECSITKOB
KAJIOMETPOB moOepexbsi. [Ipu 3TOM JApyrue BUABI MOPCKHX OIHOJOJBHBIX TaKHE
MeCTOOOUTaHusl He 3aHuMaroT. OCHOBBIBAsACh HA HAIIMX HAOIIOACHUSX, MOKHO
yTBepkIaTh, uto Phyllospadix iwatensis Ha cyOoimTopaiisx cMOT 3aHSATh TOMUHAHTHOE
0JIOJKEHHUE, B oTiMune oT Zostera marina u Zostera asiatica, 6marogapst IIOTHON U
MOIITHOM JIepHOBHHE, KOTOpas 0OeCleYrBaeT TOJEPAaHTHOCTh BUAA K CyOCTpaTy u
MO3BOJISICT TPOW3pacTaTh B NPUOOWHBIX 30HAX B KadyecTBE CpenooOpaszoBaTels,
3aHUMaTh HOBBIe MecTooOuTanus (lurmanov et al., 2022Db).

Takum oOpazoM, HECMOTpPSL Ha TO YTO crenu(UKa MECTOOOUTAHUM Pa3TUUYHBIX
BUZ0B MoOpckux Bbicimx Alismatales ykaspiBaeT, 4Yro I WX paccelcHHs
HEJIOCTAaTOYCH YCHENIHBIA TEePEeHOC IUIOAOB WM YacTell pacTeHUU, a TMOJAO0OHBIHA
MaTepHall JJ0JDKEH €Ile U 0Ka3aThCsl B ONTUMAIIBHBIX YCIIOBUSX, PA3IMYHbIE a/Ial TAIllHH

K TUJIPOXOPHOMY PACHPOCTPAHEHUIO IMO3BOJISIIOT MM KaK IMOCTENEHHO PaCIIUPATH
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apeas, Tak M o0Opa30BbIBaTb HOBBIE COOOIIECTBA, YyAAJNEHHbIE OT IEHTpA
MIPOUCXOK]ICHUS.

CyluecTByronme  HCCIEAOBAaHUA O  ONPEACICHUI0O  OCOOCHHOCTEH
pacmpocTpaHeHusi IUIOJIOB M CEMSIH TMPEACTaBUTENCH pa3HbIX TPYMI  BBICIIUX
Alismatales mokaspIBaroT, 9TO IS W3YYCHHBIX TPYIIT XapaKTEPHBI THIAPOXOPHS,
cuH300X0pus U 3Hm0300xopus (Tutin, 1938; Ridley, 1930; McMahon et al., 2014).
[Ipu ruapoxopuu ceMeHa BU0B ZOStera pazHocsATCA Ha He3HAUUTEIbHbIE PACCTOSIHMUS,
U OoJpIasi 4acTh CEMsIH OCENaeT Ha JIHO PSIOM C CYIIECTBYIOLICH MOMYJISIHEH,
3aBOJIAKMBAETCSl WJIOBBIMU OTJIO)KCHHUSIMU M CTHUBAET, W JIUIIb HEMHOTHE CEMEHa
pa3HocATCS Ha OOJIbIIIEE PacCTOSHUE, 32 TPENebl TPaHul] MOIMYJISIUN, TIE UMEIOT
HEOOJIBIIION IIAaHC TMONacTh Ha MOAXOIAIIMKA TPyHT W mpopactu (Tutin, 1938).
BeposiTHO, aHanOrn4YHbIE OCOOCHHOCTU TUIPOXOPUU XapaKTEPHBI MO KpalHeh mepe
TaK)Ke | JIJIS1 YaCTH APYTHX MPEACTABUTEICH MOPCKHX TpaB. Ponb rumpoxopun Takke
OrpaHWYeHAa U APYTUMU (PaKTOpaMu: HUCCIETOBaHUS I0I0B Z0Stera mokasanu, 94To uxX
BCKPBIBAHME OOECIEUYMBACTCS BO3JCUCTBHEM W3HYTPH TOJOCTH JIaBJICHUS Trasa,
KOTOPBIN HaIpaBsETCS B IOJIOCTh ILIOJIa B COJIHEYHBIC JHH TIPU AKTUBHOM
dotocunteze (Tutin, 1938), Torma kak B macMypHble IHU TUIOABI ZOStera He
BKPBIBAIOTCS ¥ BCKOPE TOHYT BMECTE C CEMEHaMM, KOTOPhIE TaK U OCTAIOTCS BHYTPHU
wionoB (Tutin, 1938). [Tnoaer Zostera asiatica mokpeITH TOJICTON KyTHKYJION, KOTOpast
MOKET MPETSITCTBOBATh MPOHUKHOBEHUIO BOJBI BHYTPH IUIOJOB 10 UX BCKPHIBAHUS U
BbICBOOOXKIeHUsT ceMstH (Iurmanov et al., 2021). B HeBckpbIBarommxcs IUiogax
Phyllospadix iwatensis, oTHeceHHBIX B pe3yJIbTaTe HAIIUX UCCIICIOBAHNI K KOCTIHKAM
Prunus tuma ¢ nuddepeHnrpoBaHHON BHYTPEHHEW CKICPEHXUMHON KOCTOYKOM,
00pa30BaHHON BHYTPEHHEW 30HOW ME30KapmHsi W DHIOKapIHEeM, B Hapy>XKHOH 30HE
me3okapmus popmupyetcst aspenxuma (Pucynok 15, Pucynox 16; lurmanov et al.,
2021). B mogoOHOM CTpyKType II0Jla 3aKIFOUYEHBbI aJanTaluu Kak K THAPOXOPUH
(adperxuMa obOecrevynBaeT MIaByYeCTh OJJHOCEMEHHBIX HEBCKPBIBAIOIIMXCS TUIO/IOB,
sBisttoruxcst uacrnopamu Phyllospadix iwatensis), Tak u k 9H10300X0puH (KOCTOYKA

IUI0Ja MEXaHUYECKH 3allUIaeT ceMeHa OT pa3pyuenus). Ham npeacrasisercs, 4yTo

124



POJIb TUAPOXOpHH B pactpocTpanenuu quacrop Phyllospadix MosxeT ObITh BbIlIIE, YeM
B clly4ae BUJI0OB ZOStera.

DKCIIEPUMEHTHI [0 OMPEACICHHIO CPOKOB COXPaHCHHS BCXOKECTH CEMSH
Zostera nokaspIBaroT, YTO BBICOKAS BCX0KECTh COXPAHSIETCS B CITyvae X MPeObIBAHUS
B BOJHOW Cpejle B TCUCHHE HECKOJIBKUX IMEPBBIX CYTOK IOCIE BBICBOOOXKICHHS U3
IUTO/IOB, @ 3aTEM CTPEMHTEIBHO CHIIKACTCS, B CBSI3U C YeM POJIb CEMSH B JalbHEM
TPAHCIOPTE TMPU THAPOXOPUHU Y JAHHOTO POJa, BEPOSITHO, OUYCHb HE3HAYMTEIIbHA
(Tutin, 1938). CuH300X0pHS U SHIA0300XO0pHs MpeAcTaBUTENCH Z0Steraceae (a Takxke
npyrux  Belcmux  Alismatales) oOecneunBaeTcss  Kak — BOJOIUIABAIOIIMMH
pPaCTUTEILHOSIIHBIMUA ~ NTHIIAMH, Ha TIOBEPXHOCTH ONEPEeHHs, Jial W B
MHUIIEBAPUTEIBHBIX TPAKTaX KOTOPHIX OOHAPY)KMBAIOTCS 3HAYUTEIbHBIC KOJINYECTBA
ceMsiH BoHBIX pactenuid (Tutin, 1938; Ridley, 1930; McMahon et al., 2014), Tak u, B
cllydae MOPCKHX IpeJAcTaBHTEICH, pbioamm, mroronsmu (Dugong dugon, Statius
Miiller, 1776), namantunamu (Trichechidae Gill, 1872), mopckumu dyepenaxamu
(Cheloniidae Oppel, 1811), — Ha 3HaYNTEIILHBIC PACCTOSIHUSA 32 KPATKUE MMPOMEKYTKH
Bpemern (McMahon et al., 2014). [IpuarMas Bo BHUMaHHE OYEHb OBICTPYIO THOCID
cemsiH Zostera (u ceMsH psfa apyrux npencraButenci Beicmux Alismatales) mpu
NIEPEChIXaHUH, POJIb CHH300PHUTOXOPHH B UX JalbHEM TPAHCIIOPTE OYEHb HHU3Kas
(Tutin, 1938). HanpoTus, posib 3HI0300XOPUHU B 00ECIIEUEHUN JAIbHErO TPAHCIIOPTa

JMACTIOp TIPEACTaBUTENCH pas3HbIX Trpynm Bbiciux Alismatales HeogHOKpaTHO

noareepxkaeHa (Tutin, 1938; Ridley, 1930; McMahon et al., 2014).

4.2. [Ipobnema hopmupoBaHus apeanioB Beicux Alismatales

CoriacHO COBPEMEHHBIM TIPEICTABICHUAM, (DOPMHUPOBAHKE apeajioB BBICIITUX
Alismatales omnpenensieTcs HE TOJBKO SKOJOTHUECKUMH TPEOOBAHUSIMHU OTJIEIBHBIX
BHJIOB, CITOCOOHOCTBIO PAaCHpOCTPAaHEHHUS W 3aHSITHS HOBBIX IUIOMIAACH JTUTOpAIN U
cyomutopanmu (Borum et al., 2004; McKenzie et al., 2014), HO ¥ HCTOPUYECKUMU
coobiTusiMu U Tiporieccamu (Boscutti et al., 2015). B yacTtHOCTH, TeKTOHHYECKas

pekoH(pUrypanus Cymu 3eMId BO MHOTOM OOBSICHSIET COBPEMEHHOE pacTpe/IeicHIe
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BUJIOB. Takke SBOJIOLNMOHHBIE MPOILIECCHl M CIOCOOHOCTh K PACCPENOTOUYEHUIO
pa3IMYHBIX BUJIOB MOPCKHUX TpaB H3MEHWIM Treorpauueckue TpaHUIbI
pacnpoctpaHeHust 3tux pactenuii (Short et al., 2007). Tem He MeHEe BO3MOKHOCTD
TPaHCOKEAHWYECKOTO paccelieHus Takxke He uckiouaercs (Winkworth, 2010; Smith
etal., 2018).

Hns  dopMmynupoBaHusl TUNOTE3bl pacceleHus U (HOPMHUPOBAHHS apeayioB
Beiciux  Alismatales, a B 0cOOGHHOCTH MOPCKMX ¥  COJIOHOBATOBOHBIX
MPEACTABUTENICH HCCIIEyEMbIX CEMEUCTB, HEOOXOAMMO OOPaTUThCS K OTIEIHHBIM
JTamaM reoJIOTMYEeCKOW HCTOPUU 3eMJIM U HW3MEHEHHUIO TOJIOKEHHS MaTepUKOB BO
Bpems pacnana ['onaBanbl. Eciu npecHoBoaHbie Boicime Alismatales paccensumcs mo
IIPECHOBOIHBIM BOJIOTOKAM, TO pacceleHue MOPCKUX U COIOHOBATOBOIHBIX TAKCOHOB
[IUI0 BMECTE C OTKPBITHEM HOBBIX aKBaTOPUWA M (POPMHUPOBAHUEM JIUTOPATBHBIX
MOCTOB.

[TaneoboTaHu4ecKkre HCCIACAOBAHUS JAPEBHUX CTpaTUTpadUUECKUX CJIOEB
MOKa3bIBAIOT, YTO B TE€UEHHUE BCETO Maue030s1 OOJBUIMHCTBO HAJPOJOBBIX TAaKCOHOB
BBICIIMX PAcTeHH (HOPMHUPOBAIOCH B SKBATOPHAIBHOM IOSICE€ C MOCIETYIONIHM
pacrpocTpaHeHueM B OopeabHbIe 00JIaCTH TUIAHETHI, M, TAKUM 00pa3oM, OHH UMCIOT
B OCHOBE JKBaTOpHAIbHOE TMpOUCXOXkAeHue. JlomyckaeTcs, YTO TOPHU3OHT
MaKpOIBOIIOIIMOHHBIX COOBITUH MPUXOAWTCA HA TPOMUYECKHH TMOSIC, U3 KOTOPOTO
BIIOCJIEJICTBUM  TepeMelnaoTcs  chOpMUpOBABIIMECS TaKCOHBL, (opMmupyeTcs
dbuTOCTIpEIMHT — OJTHOHAINIPABJICHHOE MEPEMEIEHIE BO BHETPONMUYECKHE 00IacTh C
BO3MOKHBIM dbopmupoBaHUEM apXanyHbIX dbopm (BHETpONIHUYECKOE
nepcuctupoBanue) (Meiien, 1987).

Ha nporsxenun wenoBoro mnepuoja (145-66 wMiH J5eT) NOCTENEHHO
pacxommuch ['onnBana u JlaBpasus, 00pa3ys OTneNIbHbIE CyIepMaTePUKH, a OOIbIIIast
4acTh CyIIM IUJIAHETHl pacrhojiarajack B TIpelenax COBPEMEHHOro 3amaaHoro
nonymapud. Ilpouecc pazpenenus FOxxHoit Amepuku u Adpuku Haxoauics Ha
3aBEpIIAIOIINX JTAMax, B Pe3yJbTaTe Yero aKTUBHO (POPMHUPOBANIACH FOKHAST YACTh
COBpPEMEHHOTO ATIAaHTHYECKOTO OKeaHa. B 3TOT mepwoj oTMeyaeTcsl akTHUBHAs

TpaHcrpeccus (ToBbIIEHUE YpoBHsS) Mops. Ha BocTouHOi okpanHe ['oHABaHBI
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NnocpeacTBOM adpUKAHCKOTO pasjioMa MPOUCXOJUIIO MOCIE0BATEIbHOE OT/ACIICHUE
ABcTpanuiickoi, AHTapkTuyecko, MHmocranckon miaatopM, a Takke OTIeJeHUE
Manarackapa. B 3ToT mepuon 3akianbiBaercs BhnaauHa WMHaulickoro okeaHa, B TO
BpeMs KaKk BOCTOYHAsI OKpanHa OkeaHa TeTuc HaunHaeT MOCTENEHHO CyKaTbes. Takum
o0pa3oM, OTKPBIBAIONIUECS AaKBATOPHHM NPEBPAIIATUCh B TYTH BO3MOXHBIX
paccenenuii. Kpome TOoro, camum TEKTOHUYECKHUE TMPOIIECCHI COMPOBOXKIAIUCH
dbakTopamu, BIMSIOMMMH Ha OumopasHoodOpasume (Hawkesworth et al., 2020). Ha
MPOTSDKCHUH BCETO KAWHO305 BJOJL TPAHWIT MATEPUKOB (DOPMUPOBAINUCH 30HBI
AKTUBHOTO BYJIKaHM3Ma W MarmMaTtu3Ma, a TakKe TEKTOHMYCCKUX (Hampumep,
CyOyKIIMOHHBIX) TPOIIECCOB, pU(TOreHe3a, B pe3ysibTaTe KOTOPHIX MEHSJIUCh Kak
(GbOpMBI U TIPOTSKEHHOCTh OEPETOBBIX JIMHHUM, TaK U TPaHUIbI aKBATOPUU OKEAHOB,
MOCTENIEHHO MPHUOJINKASACH K UX COBpEeMEHHOMY 00JIMKy. ClielyeT OTMETUTh IIUPOKOE
pacrpoCcTpaHEHUE OCTPOBHBIX JyT, (HOPMUPOBAHHE KOTOPBIX MPOUCXOIUIIO B
aKBaTOPHUM 3aMBbIKAIOIIErocsi okeaHa TeTuc, a Takke Ha 3amaJHbIX OKpauHax THUxoro
U ATIIaHTUYECKOTO OKeaHOB (30HEHIIalH U J1p., 1976), 4To He MOTJIO HEe CKa3aThCs Kak
Ha TUJIPOJMHAMUKE  OKEAHMYECKMX TEUYECHHWH, CIOCOOCTBYIOIIUX  OOIIEMY
MOXOJIOJJAaHUIO0 KJIMMaTa, TaKk M HAa M3MEHEHUHU apeajioB OOWMTaHUS W MPOU3pPACTaAHUSA
rupoOnonToB. Tak, BCIEACTBUE pEerpeccur ypoBHS Mops Ha pyOexe 2,5 MIIH JeT
Hazan mexay EBpasueit u CeepHoil AMepuKOH cPOpMHUPOBANICS CyXOIyTHBINA
NepelieeK, BIOCIECTBUA HEOAHOKPATHO UCYE3aBIINA U (POPMUPOBABIIMIICS CHOBA.
KiroueBbIMU 3TamamMu TakOro pacCeieHUs] MOPCKHUX U COJIOHOBATOBOJIHBIX
Beicimux Alismatales mokHo cumrtath pacman Bocrounoii I'oHaBaHbI, B COCTaB
KOTOpoM BxoAawnu ABcTpanusi, AHTapkTuaa, Maparackap u HMuaus, a Takke
MPOTEKAaHUEM TaKUX MPOLIECCOB, KaK OKOHYaHWEe MECCHHCKOTo Kpusuca (5 MIIH JeT
Ha3an) U oraencHue Smonwm oT EBpasum (15-20 mun ser Hasam) (Barnes, 2000;
Garcia-Castellanos et al., 2009). IlomHoe otTneneHue OKHOW YacTH [ OHIBAHBI,
npousomeamee 120—-100 MWITMOHOB JE€T Ha3ad, OCTABUJIO €IMHCTBEHHBIM
CBSIBYIOIIMM 3BeHOM AHTapKTHbI U KOxxkHON AMepuku CyOaHTapKTHUECKHE OCTPOBA
(Ta0aymaun, 2005), AMTOpaId KOTOPHIX MOTJIM CTAaTh IyTEM PACCEICHUS «MOPCKHX

TpaB» u3 akBaTopun ABctpanuu (lurmanov, 2022a).
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4.3. PekoHCTPYKIIMS HCTOpHUH paccenacHus Beicinx Alismatales

JlpeBHeiine W3BECTHBIE HCKOMaeMble npenctaBuTeny Beicimx Alismatales —
u3 Bocrounoii Asun. Oto doccunun Potamogeton wrightii, raTupoBaHHbIe HIKHAM
menoM (125,0—113,0 muH et Ha3aa) u oOHapykeHHbIe B Kurae (Endo, 1940), a Takxke
natupoBaHHble BepxHUM MenoMm  (100,5-66,0 wmmaH et Haszam) (doccuaum
Archaeozostera longifolia, A. minor, A. pinnata, A. lineata u3 fInonuu (Koriba & Miki,
1960). D10 MO3BONAET MPEANOTIOKUTH, UTO OO0JIACTHIO TPOUCXOXKJIECHUS BBICIINX
Alismatales siBisietcst TeppuTopHs coBpeMeHHOH BocTtouHoi A3um.

[To pesynabTatam QrioreHeTHYeckoro anammsza Ruppiaceae-Posidoniaceae-
Cymodoceaceae u Zosteraceae-Potamogetonaceae 00pa3yloT CECTPHHCKHE KJIallbl.
Hwxuemenossie Goccunu Potamogeton wrightii (Endo, 1940), koTopslii, coriacHo
HAIlIeMy HKCCJICJIOBAaHUIO, 3aHUMAaeT CBOE IIOJIOKCHHE B TCPMHHAILHOW KIIaJe
TepMUHAIBHOTO poaa Potamogeton, CcBHIETENBCTBYIOT O pPa3feieHUH KJaj
Ruppiaceae-Posidoniaceae-Cymodoceaceaec u Zosteraceac-Potamogetonaceae wu
(OpPMUPOBAHHUIO OCHOBHBIX JTallOB paccelieHus poaoB Beicux Alismatales we
N03/IHEE KOHIIA HIYKHETO MEJTOBOTO reproaa. Menossie Gpoccunuu Posidonia cretacea
(83,5-70,6 mumu ner Hazam) u3 ['epmanum (Giers, 1964) ykaspIBalOT Ha TO, YTO
OCHOBHBIC 3Tallbl pacceicHHus Kiaawsl Ruppiaceae-Posidonaceae mpoucxoiwyiv He
TI03/THEE KOHIAa MEJIOBOTO MTEPHO/Ia.

PacceneHne poaoB HM3ydeHHBIX CEMEWCTB HA4yalloCh, BEPOSATHEE BCEro, Ha
TEpPUTOPUU COBpeMeHHOW BocTtouHoi A3uu, Ha 4YTO, B YaCTHOCTH, YKa3bIBaeT
NPEUMYIICCTBEHHO  BOCTOYHOAQ3WATCKUW  THN  paclpoOCTpaHeHUs  Oa3allbHBIX
npeacTaBuTeNield  cyOkian kiaaael  Ruppiaceae-Posidoniaceae-Cymodoceaceae wu
Zosteraceae-Potamogetonaceae (Ruppia megacarpa u P. japonicus). Paccencrue
npeacraButeneii Beiciux Alismatales Hagamocsk ¢ 000co0ICHHS OMMKANIINX OOIITHX
IPEIKOB Ruppiaceae-Posidoniaceae-Cymodoceaceac u Zosteraceae-
Potamogetonaceae Ha  TEPpPUTOPUH  COBPEMEHHBIX  SIMOHCKMX  OCTPOBOB.
[TpencraButenu Ruppiaceae-Posidoniaceae-Cymodoceaceae Hauanu CBOE pacceicHHe

U BHI000pa30BaHME B MEJIOBOW TMEPUOA C PACTIPOCTPAHCHHUS] C TEPPUTOPUU
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coBpeMeHHO Bocrounoit As3uum 1o oOpa3yromeMycss MaTepUKOBOMY MIEIb]y
pacnanatomeiicss 'oHIBaHbI, B MEPBYIO OYEpeb, IBYMS OCHOBHBIMH ITyTSIMH: Ha
JUTOpAId TIO BCEW MOBEPXHOCTU 3€MIIM, C TMOCIEIYIOIIMM BHI000pa30BaHUEM U
000co0JIeHnEM JIOKaIbHBIX dHAeMUKOB (Ruppia), u 10 TEpPUTOPHH COBPEMEHHOI'O
CpenuzeMHOTO0 MOpsI 4epe3 3aTOIUICHHbIE ydacTKu Qopmupytonmxcs EBpazun u
Adpuku, ¢ mocneayromeil MUTpaueld 10 TEPPUTOPUU COBPEMEHHBIX MOOEpPEeKHit
ABctpaiiuu  (Posidonia). IlapamnensHo ¢ 3TuM OMmKaWImIui oOIIKK MPEaoOK
Ruppiaceae-Posidoniaceae-Cymodoceaceae 4epe3 cpOpMHpPOBAaBIIMIICS TPOJIUB
mexny EBpasueit u AQpukod NMPOHMK HA TEPPUTOPHUIO COBPEMEHHOW IUTOpaIIA
BocToKa KOkHOW AMepuKH, Iie 1an Hayaio HoBomy poay Halodule, mpencrasurenu
KOTOPOTO B MOCJEIYIOIIEeM MUTPUPOBAJIH B BOJIbI COBpeMeHHOTro HaniicKkoro okeaHa,
rae chopmupoaiics poa Cymodocea, npecTaBUTeI KOTOPOTO SBISLUTUCH MPEAKaMU
pomoe Oceana, Syringodium, Thalassodendron u Amphibolis, coBpemeHHbIC
MPECTAaBUTENN KOTOPBIX PACHpOCTPaHEHBI celyac Ha TEPPUTOPHH MaTEPUKOBBIX
11eab(}oB BCEX MATEPUKOB.

Paccenenue npencraBureneit kinaasl Zosteraceae-Potamogetonaceae Hauanock
B Bocrounoit Asum, Ti¢ MMEET CBOM IIEHTP IPOUCXOXKICHUS Oa3anbHBIM PO
O0azasibHOTO B 3TOH Kiame cemeiictBa Zosteraceae Phyllospadix ¢ 6a3anbHBIM
BOCTOYHOA3MarckuM BujoM P. japonicus. TlpeacraButenm poma Phyllospadix
BITOCJIEJICTBUM PACCEJIUIIUCH TAKXKE HAa TEPPUTOPHUIO0 COBPEMEHHOTO THUXOOKEaHCKOIO
nooepexnsi CeBepHoit Amepuxku. Ha nutopanu coBpemeHHOM Boctounoit Asuu
BO3HHUKIIM TaK)Ke€ CCCTPUHCKHE BUIBI 0a3aIbHOM Ki1azsl poaa Zostera — Z. asiatica u Z.
caespitosa, oTKyaa HpeACTaBUTENIM POJAa PACCEIMINCh Ha TEPPUTOPHUIO JIUTOpAsei
BCEX COBPEMEHHBIX MAaTepuKOB. bmwxkailmii oOmui npenok Zosteraceae wu
Potamogetonaceae nmam Hayano NOPECHOBOAHBIM  MPEACTABUTENSAM  BBICIIMX
Alismatales. C tepputopun coBpemeHHOro Cpeau3eMHOMOPbS B HW)KHEM MEIy
Havajach MHTpalus Ha 0T 0 Tepputopur coBpeMeHHoi HOxHoil Adpukm, Tme
BO3HUK pox Zannichellia, npeacraBuTenn KOTOPOro pacnpoOCTPaHUIKUCh IO BCEH
['oH/1BaHEe M HA TEPPUTOPHU COBPEMEHHON ABCTpaynuu aanu Hadaio poxy Althenia.

[MapannensHo ¢ 000cobIeHneM npeicTaBuTelei HOBBIX pooB Zannichellia u Althenia
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IIPOMCXOAMIIO paccelienne Ommkaimux oomux mnpeakoB Groenlandia u Stuckenia,
KOTOPBIC Ha TEPPUTOPHH COBpeMeHHOM EBpasuu obpaszoBanu poxa Stuckenia, koTopsbrii
B CeBepHOoM moJymapuu Jail Hadaio poay Potamogeton, TodHbIA UEHTP
BO3HUKHOBEHHUS KOTOPOTO OIPENECIUTh HE MPEACTaBISIETCS BO3MOXHBIM HM3-3a
OazampHOTO TmONIOkeHUS Buma P. berchtoldii ¢ romapktudeckum Tumom
pacnpoCTpaHEHUs! U HEJOCTATKOM IMaJ€OHTOJOTMYECKHUX JaHHBIX.

OCHOBBIBasICh Ha HAIIMX JJAHHBIX, MOXHO 3aKJIFOUNTh, 4TO BhIcie Alismatales
BO3HHKJIM, BEPOSTHEE BCETO, B MPUIMBHON 30HE, IOTOM MOJYYHJIM CBOE PA3BUTHE B
MOPCKHX JKOCHCTEMaX, a 3aTeM, Kak MHHUMYyM 2 pa3a, Hadajlud pPacCelsTbCAd B
IIPECHOBOJIHbIE MaTepUKOBbIe sKocucTeMbl (Ruppiaceae, Potamogetonaceae). Tak,
O0asapHBI B Kiage Ruppiaceae-Posidoniaceae-Cymodoceaceae pox  Ruppia
NPUYpPOYEH K COJIOHOBAaThIM WJIM COJIEHBIM BOJAM, €ro MpEeICTaBUTENIH
pacnpocTpaHeHbl KaKk Ha MaTEPUKOBOM JIMTOPAJIM, TaK U B COJIOHOBATBIX U, B TOM
Yyucie, MPECHBIX MATEPUKOBBIX BOJOEMAx U BOJAOTOKAaX, MPpU 3TOM Oa3anbHbIN BU R.
megacarpa pacrpocTpaHeH B Bojax THXOro okeaHa Ha BOCTOYHBIX IMOOEPEKbBIX
EBpasun u Ascrpanuu (1). B knage Zosteraceae-Potamogetonaceae pojbl
Phyllospadix u Zostera pacnpocTpaHeHbl B OKCEAHHYECKUX YKOCUCTEMAX, B TO BpEeMs
KaK MpeJcTaBUTeNn cemeilcTBa Potamogetonaceae — pacTeHus MPECHOBOAHBIX HWIIH
COJIOHOBATBIX MAaTEPUKOBBIX FKOCUCTEM (2).

Takum o00pa3oMm, HECMOTpPST Ha NPEANOJIOKUTEIHLHO pa3HbIe PETHOHBI
BO3HUKHOBEHUs ceMeicTB Beiciux Alismatales, Mbr MoxkeM BbIIETUTH OOIKE TTyTH
ux paccenenusi. KimroueBoi u3 HUX OepeT Hayajao B MPECHBIX BOJAX HA TEPPUTOPUH
coBpeMeHHoM BocTouHo#t A3uu. JlanbHeilee 3aceeHne 110 TOATAIMHO B aKBaTOPUHU
KaKk IIPECHBIX BOJOEMOB, TaK W OTKpBIBLIEKHCS MOPCKOW akBaropuu Teruca u

MoCpeaACTBOM HAJIBHCTO TpaHCIIOpPTaA.

4.4. dunorenerndeckas puroreorpadusi Ruppiaceae

B xmane, Brmouwaromeit Ruppiaceae, Posidoniaceae m Cymodoceaceae,

Ruppiaceae sBnsiercss OazanbHOW Tpynmoil mo ortHomeHuto kK Posidoniaceae u
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Cymodoceaceae. B cemerictBe Ruppiaceae 6a3aipHOe MojIoKeHHE 3aHUMaeT Ruppia
megacarpa, pacrpocTpaHeHHas B Boctounoit Asum u ABcTpanuu. Ilockombky
TEPPUTOPHSI COBpEeMEHHOW BocTouHON A3MM SBISETCSA MpEAnoiaraéMon 00JacThiO
npoucxoxaeHus Beicux Alismatales, mpu HeocTaTKe MaJICOHTOIOTHUECKUX TAHHBIX
MOKHO MPENOJIOKUTh, YTO Ha 3TON TEPPUTOPUH MPOU3OILIO pa3AeieHHE Kiaja
Ruppiaceae-Posidoniaceae-Cymodoceaceac wu Zosteraceae-Potamogetonaceae wu
nocieaywiiee obocodneHue cemeiictea Ruppiaceae. [lupokuit apean Ruppiaceae,
OXBAaTBHIBAIOIINK TOJABIAIONIYI0 YacTh HeoTpommueckoro mapcrsa, 00yCIOBIEH B
IEepBYIO ouepenb TeM, uyTo R. cirrhosa u R. maritima uMeroT mo4YTr KOCMOITOJIUTHBIC
apeaJbl, B TO BpeMs KaK JPyTHe BUJIbI UMCIOT Ooiee y3kue apeansl. [Ipencrasmsiercs,
9TO COBpPEMEHHBIN apean BUmOB R. cirrhosa u R. maritima sBisercs pesynbTatom
MOATAIMHOTO 3aCeNICHUsl TEPPUTOPUH. TepMUHAIBLHOE TOJIOKEHHUE B poOje Ha
(UITOTeHETUYECKOM JIEPEeBE 3aHMMAIOT CECTPUHCKHE MO OTHOIICHHIO JOPYT K JPYry
KocMomoMTHEIN Bua R. cirrhosa m cpenmsemuomopckuii Bua R. drepanensis,
0a3agbHBIM 10 OTHOIICHHUIO K HUM SIBIISICTCS TaKKe KOCMOIOJUTHBIMN R. maritima.
BepositHee Bcero, oOpasoBanme R. drepanensis mnpow3omnnio B pe3ysbTare
000c00JIcHHsT YacTH TomyJsaiuu R. maritima B 0co0oil 3KOJOTHYecKoil HUIlle Ha
TEPPUTOPUN COBpeMEeHHOTO Cpenn3eMHOro Mopsi, YTO TPHUBEIO K 0Opa30BaHUIO
HoBoro Buja (Pucynok 18).

BrroueHne B (MIIOTCHETHYECKHMH aHAM3 BHJOB C Y3KUMH apeajaMH,
Harpumep, rxxHoadpukanckoro R. bicarpa Yu Ito & Muasya, BoctouHoa3natckux R.
brevipedunculata Shuo Yu & Hartog u R. sinensis Shuo Yu & Hartog,
neHTpaibHoaMmepukanckoro R. didyma Sw. ex Wikstr., aBctpanuiickux R. polycarpa
R.Mason u R. tuberosa J.S.Davis & Toml., mo3Bonuio Obl Jiydilie y3HaTh UCTOPHUIO
paccenenusi cemeiictBa Ruppiaceae. OmgHako BBHIY HEJAOCTAaTKa JaHHBIX IS

(1)I/IJ'IOF€H€TI/I‘I€CKOFO aHaJIn3a 3TOT BOIIPOC OCTACTCA HCPCIICHHBIM.
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Pucynok 18. PeKOHCTpyKIMsI HCTOPUM paCCENEHUS ITPEACTABUTENIEH CEMENCTBA

Ruppiaceae.

4.5. ®unorenernueckas ¢puroreorpadus Posidoniaceae

bazansHbpiM BuzoM B cemeiictBe Posidoniaceae (Pucynox 19) sBisercs
cpenuzeMHOMOpckui By Posidonia oceanica — BeposTHO, JPEBHEUIIUN U3
COBPEMEHHBIX TaKCOH pojia (1 cemeiicTBa). B HacTosiiee Bpems doccunuu Posidonia
oOHapyXeHBI TOJLKO B EBpore: OHM BCTpEYArOTCS B OTJIOKCHUAX B | epMaHuw,
benbrun, Anrmmm, I'penuu, Ucnanmm, MTanmuu, HaumHas C KaMIIAHCKOTO sipyca
BEpXHEro Meja BIUIOTh JI0 Mo3aHero Iiekicronena (Mai, 1995; Vacchi, 2017). Ham
IPEICTABIISICTCS, YTO COBOKYIMHOCTh JAaHHBIX (DUIONCHETHYCCKUX B3aMMOOTHOIICHHIMA
TaKCOHOB MW aHajJW3a MCKOMAEMbIX OTJIOXKCHHH IO3BOJISIOT T'OBOPHUTh, YTO,
NPENOI0KUTENBHO, poa Posidonia Bo3HHWK B aKBaTOpHH, KOTOpas COOTBETCTBYET
coBpeMeHHOMY Cpeau3eMHOMY MOPIO WJIM CEBEpo-3amajHoil dactu MHAMNHCKOTO

OKeaHa, He To3tHee MentoBoro repuoza (Den Hartog, 1970; Vacchi, 2017). BepositHo,
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B KOHIIE MEJIOBOTO TMEpHOja Yepe3 aKBaTOPHIO yBEIMYMBAIOUIETOCS OkeaHa Ternc
BUJIBI pojia MUTpHpOBaK B KOXKHBINM OKeaH, TJe 3aCeIn MPIICTA0INE K ABCTPAIHN
akBatopuu (Pucynok 19). TakcoHbl poja, paclpOCTpPaHEHHBIE B FOIO-BOCTOYHBIX
obnmactax Teruca (Den Hartog, 1970), sBosonimoHupoBaiu 0ojiee OBICTPHIMU
TEeMIaMH, TPaHCPOPMHUPOBABIIUCH B TEUECHUE TPETHUUHOTO IEPHOJAa B PELIEHTHBIC
BUJIbl B YMEPEHHBIX BoJlaX ABCTpaiuu 1 TacMaHuu, Ha 4TO, B YACTHOCTH, YKAa3bIBAeT
TO, YTO JIMIIb OJMH U3 COBpeMeHHBIX BU10B Posidonia — P. oceanica — pacnpoctpaneH
B CpeanzeMHOM Mope, TOT/la Kak BC€ OCTajbHbIE BUIBI POAA, MPEICTABISIONINE €ro
OCHOBHOE pa3zHooOpasue (8 BUAOB), MPUYPOUCHHI K TToOEpekbio ABCTpannu. BBumy
OTCYTCTBUS (poccmiuii Ha Tepputopun Mex 1y Cpeau3eMHbIM MOpeM U ABCTpaiieil u
OTCYTCTBHHM COBPEMEHHBIX MPEICTABUTENCH poJa Ha STUX TEPPUTOPHUAX MONKHO
3aKJIIOUYUTh, YTO HaubOJee BEPOATHBIM CIIOCOOOM pacceeHUsl IpeICTaBUTeNel pojaa

Posidonia ObLT TabHU TPAHCHIOPT JTUACTIOP.
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Pucynok 19. PeKOHCTpYKIIMS UCTOPUHU PACCEICHUS MPECTaBUTENE ceMelcTBa

Posidoniaceae.
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4.6. ®unorenerudeckas ¢uroreorpadus Cymodoceaceae

[To pesynpratam ¢unoreneTndeckoro ananmmza cemeiictBo Cymodoceaceae
o0pasyeT JOYepHIOW Kiaay 1o oTHomieHHI0 K Posidoniaceae, koTopoe, BEpOSTHO,
copMUpPOBATIOCH B aKBaTOPUHM COBpeMeHHOTo Cpeau3eMHOro MoOpsi, TaK Kak
00BIIMHCTBO (poCCHIIMIA M COBPEMEHHBIN apeain OazampHOro BHjaa poxa Posidonia
NpUypOUYeHbl MMEHHO K JTOW TeppUTOpHH. BeposiTHee Bcero, ¢ TEPPUTOPHH
coBpemeHHoro CpenusemHoro Mopsi Buasl Cymodoceaceae MHUTPUPOBAIH 10
JIMTOPAJTH BOCTOKA COBpeMeHHOM K)KHO# AMepuKH, Tlie pacpoCTpaHEeH B HACTOSIICE
BpeMs OazanbHBIN B ceMeiicTBa Halodule emarginata, otkyaa Hadanachk oOpaTHast
MUTpPAIUs IPECTABUTENCH, BEPOITHEE BCET0, MOCPEACTBOM JALHETO TPaHCIOPTA
JMacrop, J0 aKBaTOPUU COBpEeMEHHOro WHAMICKOrO OKeaHa, TIJie Ha4yalloch
pacceneHue W BHjooOpasoBaHue mpencraButeneir Halodule m oOpa3zoBanue poma
Cymodocea B akBatopuu coBpeMeHHbIX CpemmzeMHOro Mops winm MHauiickoro
OKeaHa, TIJIe pachmpoCTpaHCHbl JBa BHJA OSTOTO0 POJAA, TPEACTABICHHBIC B
¢unorenernyeckom ananuse: C. noodosa u C. rotundata coorsercTBeHHO (PUCyHOK
20).

[MTapayienbHO ¢ OMHMCAHHBIMU HAMPABICHUSIMH PACCEJICHHUS IMPEICTaBUTEICH
Cymodoceaceae Buasl Halodule murpupoBaiiv B 00paTHOM HampaBICHHUH, HA 3aI1aj] U3
aKBATOPHHM COBPEMEHHOTO0 MHAMKCKOrO OKeaHa B ATJIAHTHKY, ¥ Ha BOCTOK 0
COBpPEMEHHOTO0 Maaiickoro apxwuresnara, Ha 4TO yKa3bIBAlOT apeajbl CECTPHUHCKUX
TepMUHAIBHBIX B poae Halodule BumoB: ammantwueckas y H. wrightii u
pacrpocTpaHeHHas B OKeaHWYeCKHX Bojax Mamnaiickoro apxunenara y H. pinifolia. B
AKBATOPUU COBPEMEHHOr0 MHIMMCKOrO OKEaHa BO3HUK TAKKE MOHOTHUIIHBIA POJ
Oceana. Beigenenne O. serrulata B oTaebHbIH poj1 TAKKE MOATBEPIKAACTCS HAITMMHU
OpPHTUHAILHBIMU pe3yJbTaTaMu. B akBaTopuu coBpeMeHHOro MHIUCKOro okeana ot
poma Oceana oOocobuics pox Syringodium, wu3 JIByX BHAOB KOTOPOTO,
NpeJCTaBACHHBIX B aHaim3e, oauH (S. isoetifolium) pacnpocrpaHen B akBaTOpuu
Wuauiickoro oxeana, a Bropoi (S. filiforme) — B Arnanthueckom okeaHe, B

Kapubckom mope. Poasr Thalassodendron u Amphibolis, BeposiTHee Bcero, BO3HUKIIH
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Ha JIUTOPAId COBPEMEHHOW ABCTpalidM, TaKk Kak OOJBIIMHCTBO IPEICTaBUTEICH
kiaaael  Thalassodendron-Amphibolis  pacmpoctpaneHbl B OKeaHHMYECKHMX BOJAX

ABctpanuu, mpu dtoM 1. ciliatum paccenuncss BHOCICICTBHM B COBPEMEHHYIO

akBaTopuro MHIMICKOro OKeaHa.
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Pucynok 20. PEeKOHCTpyKIMSI HCTOPUHN PACCENEHUS MPEACTABUTENEN CEMENCTBA

Cymodoceaceae.

4.7. ®dunorenerudeckas ¢uroreorpadus Zosteraceae

[Tockonbky Zosteraceae ciaabo MPeaCTaBICHO B TI'E€OJIOTHYECKOW JICTOMHCH,
PEKOHCTPYKITUS MCTOPUU PACCEIICHHS dTOT0 CEMEHCTBA TaKKe CJIa00 TOJKpEIUICHA
naneobotannueckumu gaHaeiMu. Doccumuu Archaeozostera longifolia, A. minor, A.
pinnata, A. lineata (Koriba & Miki, 1960) 0butr 00HapyskeHbl B BepxHeM meny (100,5—
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66,0 MJITH JIeT Ha3aa) Ha TePPUTOPUN SITIOHCKHX OCTPOBOB, KOTOPHIE B TO BpeMs HE
Obu cOPMHUPOBAHBI, a Ha WX TEPPUTOPUHM pacrojaraiach akBaropus TeTwmca.
WNwmenno npencrasurenu pona Archaeozostera cumrarorcs mpenkaMd COBPEMEHHBIX
npeacraButenein Zosteraceae (Larkum & Den Hartog, 1989). CienoBarenbHO, MbI
MO3KEM TPEINOJIOKHUTh, YTO paccelieHNe MPEACTaBUTENEH ITOr0 ceMeNCTBa HA4aIoCh
UMEHHO W3 3TOW akBatopuu. baszampHblii Bua poaa Phyllospadix pacrnpocrpanen B
akBaTopuH SInoHckoro Mopsi, P. japonicus, cecTpruHCKHE BB 0a3aIbHOM Kbl pOJia
Zostera — Z. asiatica m Z. caespitosa — pacmpoCTpaHEHBI TaKXe Ha JHTOPAIH
Boctounoit Asuu. Ham mpencraBisiercs, uro mpeacraButenu poxa Phyllospadix
BIIOCJIEJICTBUM PACCEIMINCh OT €BPa3HICKOro MmoOepexpsi ¢ 3amaja Ha BOCTOK IO
ceBepHoil [lanmnduke, Ha ceBepoaMEepUKAHCKOE IMOOEpekbe, Ine cHOPMUPOBAIUCH
COBpEMEHHbIE BOCTOUYHOTHXOOKeaHCKue Buanl P. serrulatus, P. torreyi, P. scouleri.
BecbMa BeposATHO, UTO TEM XKe MyTeM IMOCIE0BaIi HEKOTOphIe BUIBI poja Zostera,
TaKk)K€ BO3HHUKIIETO, CKOpPEe BCEro, MMEHHO B aKBAaTOPUH, COOTBETCTBYIOIICH
HBIHELTHUM J1aJIbHEBOCTOUYHBIM MOpsM. Y pofa ZOStera B JaJbHEWUIIEM pacCeleHuu
MOTJI0 OBITh JBa HE MCKIIOUYAIONIUX APYT Apyra myTH. [lepBolii — BAONb CEBEPHBIX
nobepexuit EBpazum unm CeepHoit Amepuku. BeposaTHocTh mog00HOTO MyTH
paccereHus: oATBEPXkKAaeT TOT (akKT, 4TO COBpeMeHHas Z. marina B 3TOM pEruoHe
3UMYET TOJI0 JTJAOM U BEIHOCUT OTIPECHEHHE (HampuMep, B akBatopuu bemoro mops),
TO €CTh, BO3MOKHO, UIMEJIU MECTO paccesieHrne Zostera «ceBepHbIM IyTEM» B/I0JIb MECT
BIIAJICHUS KPYIIHBIX PEK M JAJbHEWUIIWNA 3aHOC AUACIIOP Ha 3amaj, 4yTO MO3BOJIMUIIO
IpEJCTaBUTENSIM poJia JOCTUYbh CEBEPO-BOCTOUHON ATIIAHTUKU U Jaliee — CEeBEepo-
3amaJIHON 4acTu ee akBaTopuu. B To ke Bpems mpeamonaraercs, yro Z. marina u Z.
angustiflora paccensmich ¢ 3anmaia Ha BOCTOK 1o jutopaisim bepunruu (Pucynoxk 21)

TaK ke, Kak 3To ObUI0 oTMedeHO B paboTax 1mo Hamamelidaceae (boopos u nip., 2020).
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Pucynok 21. PeKOHCTpyKIMsI HCTOPUM pACCENEHUS MTPEACTABUTENEN CEMENCTBA

Zosteraceae.

Hpyro#t myTh pacceneHusi Zostera mpoxoauin uepes toro-3aman [lanmuduku u
Wupwiickuii okean. IlepBeiM B Hea3maTckoi Kiage obocoOmsercss Zostera noltii,
pacnpocTpaHeHHbIE B Cpeau3eMHOMOpPbE U Ha CEBEPO-BOCTOKE ATIAHTUKH.
bonsmmHcTBO BUmoB U3 Kian Z. novazelandica — Z. muelleri — Z. mucronata u Z.
capensis — Z. nigricauli- Z. polychlamys — Z. tasmanica pacmpocTpaHeHbl B
ABctpaiinn. OiHaKo 10KHOoa(GpUKaHCKHA BU Z. CAPensiS v YrminicKast MomyJsus Z.
nigricaulis sBISAIOTCS  pe3yJbTaTOM SIHM30[0B pacceicHus U3 ABCTpaiud B
COOTBETCTBYIOIIME akBaTOpuW. Bo3MOXHas KOHKYpPEHUHUsS C MPOYMMHU BUIAMHU
HMCKOHHO TPOIMUYECKUX «MOPCKHX TpaB» (@ TUMOTETUYECKH — M C OOWJIbHBIMH B
YMEPEHHO TEIUThIX akBaTopusix HOKHOTO moJymrapus BOAOPOCISIMH-MaKpO(pUTaAMH)
MOIJIa CYIIIECTBEHHO OCJIOXKHSITh MPOIIECCHI pacceseHus: poaa Zostera B akBaTopusx

tora Muauiickoro u Tuxoro okeanos (Pucynok 21).
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4.8. ®dunorenernyeckas gpuroreorpadus Potamogetonaceae

I[To cpaBuenuio c¢ Zosteraceae cemeiictBo Potamogetonaceae yure
MPEJICTABICHO B MUCTOPUYECKON JICTOMUCH, OJHAKO TOJABISIONAS YaCTh (POCCUITHMA
OTHOCSTCS K pogy Potamogeton u/umnu siBAsitoTCsl OTHOCUTENBHO MOToAbIMu (Tabnuma
2) m HEe MOTYT OBITh TOJHOIICHHO WCIOJIb30BaHbI IS PEKOHCTPYKIMH ITyTel
paccenenus. JIpeBHeiimue u3 3tux doccunaunii — Potamogeton wrightii — matupoBaHbl
HKkHEM MentoMm (125,0-113,0 murH Jtet Ha3zan) u ooHapyxensl B Kutae (Endo, 1940).
[TockombKy 10 pe3yiibTaTtaM QuiIoreHeTHIecKoro ananm3a Ruppiaceae-Posidoniaceae-
Cymodoceaceae u Zosteraceae-Potamogetonaceae 00pa3yloT CECTPUHCKHE KIIaJbI, a
s Ruppiaceae m nns Zosteraceae Hambosiee BEpOSATHO MPOUCXOXKACHHUE Ha
TEPPUTOPUU COBpeMeHHONM BocTouHOl A3uu, TO, MO-BUIUMOMY, 3Ta TEPPUTOPHUS
ABJIIETCS U 00JIACTBIO IPOUCXOXKIEHUS ceMericTBa Potamogetonaceae.

CemeticTBo Potamogetonaceae paszaensercs B GUIOreHETUYECKOM aHaIN3€ Ha 2
kianel: Althenia-Zannichellia u Groenlandia-Stuckenia-Potamogeton.

B xirane Althenia-Zannichellia Bo Bcex ponax BcTpedarotcst eBporielicKue BUIbL:
Althenia filiformis pacripoctpanena B EBporie, a A. orientalis — 8 EBpornie u 3anaanoit
Asum; Zannichellia contorta, Z. obtusifolia u Z. peltata pacnpoctpanenst B EBpone u
CeBepHoii A¢puke. BepossTHOIl 007aCThIO MPOMCXOXKAECHUS 3TON KaAbl CIEAYyET
cunutaTh 00aacTb CpeInu3eMHOMOpPBS, KOTOPOE SBIIETCS OCTAaTKOM OKeaHa Teruc, u
y)Ke€ M3 ITOM 00JIaCTH TPOMCXOAMIIO paccelieHue mpenactaButeneld pomga Althenia
JTBaXbl B ABCTpaluio U eauHOXIbl B FOxHyto Adpuky, a mpeacraButeneit poaa
Zannichellia — B IOxnyto Adpuxy u Ha 3aman FOxuoit Amepuku. Zannichellia
palustris mMeeT KOCMOIIOJIUTHBIN apeasl — pacpoCTpaHeHa B MPECHBIX BOJOEMAaxX Ha
BCEX KOHTMHEHTaX 3€MHOr0 IIapa, — 4YTO CBHUJETEIbCTBYET O TOM, YTO OTOT
IPEICTAaBUTENb POJIa UMEET WM OTHOCUTEIHHO HEJJABHO UMEIT TOTSHIINAI K OBICTPOMY
pacceneHuIo.

B xmame Groenlandia-Stuckenia-Potamogeton eauHCTBEHHBIN BHI poja
Groenlandia pacnpoctpanen B EBpome u 3amagHoli A3WM; MHOTHE BHJIBI POJIOB

Stuckenia u Potamogeton uMmeroT IIMPOKHE apeajibl, OXBATHIBAIOIIME IMOYTH BCE
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xoutuHeHTHI (S. filiformis, S. pectinata, P. nodosus, P. pusillus) wiu Toneko CeBepHoe
nonymapue (S. amblyophylla, S. vaginata, P. natans, P. gramineus). Taxkoe
pacrpocTpaHeHHE MOXKET OBITh  CBSI3aHO C  OTHOCHTEIBHO  HEJIaBHUMH
MHOTOUHWCJICHHBIMU JUCIIEPCUSIMHU, BEPOSATHO, C TMOMOIIBIO BOJOTIABAIONINX TITHIL.
OmHaKo BBISIBJIICHHE ITyTEH paccelieHUs BHYTPH BHIOB TPeOyeT HECKOJIBKO HHOTO
METOJIMYECKOTO TOJX0/Aa, IO3TOMY BOMPOCH (HOPMHPOBAHHS KOCMOIIOJIMTHBIX
apeasioB OTACTHHBIX BUIOB HAMU HE 3aTParuBaroTCsl.

B pone Stuckenia nanbosbiee Bu0oBOE pazHooOpasue HabroaaeTes B CpeHei
u lleHTpanbHO# A3uu, 3Ta TEPPUTOPUS, TTO-BUIUMOMY, SIBIISIETCS HanboJliee IpeBHEN
qacThIO apeaina. Paccenenue S. striata B AMepHKy, MO-BHIUMOMY, CBSI3aHO C JaBHUM
STM30JI0M JIaJIbHET0 TPaHCIIOPTa.

®occumuun P. wrightii u3 Kutas (Endo, 1940) naTtupoBaHbl HUXHUM MEJIOM
(125,0-113,0 murH neT Ha3a1), ¥, TOCKOJIBKY 3TH MCKOIAEeMbIe 3HAYHTEILHO JpPEBHEE
BCEX OCTAJIbHBIX, U3BECTHBIX JUIA POJa, 3TO MO3BOJIIET CUMTaTh BocTouHyio A3uio
o0nacTei0 TpoucXoxaeHus poxa. Jpyrue doccummu u3BectHel U3 CeBepHOU
Awmepuku, Hanipumep: P. middendorfensis u3 KOxnoii Kaponuasr (83,6-72,1 muH net
Haszas; Berry, 1914); P. megaphyllus u3 [xopmxun (41,3-38,0 muH siet Hazan; Berry,
1914); P. geniculatus u P. verticillatus u3 Konopano (37,2-33,9 muH jer Haszan,
MacGinitie, 1953). Buasl Potamogeton, ussecthsie u3 EBpazuu: P. pygmaeus wu3
Anrmu (47,8—41,3 mun et Hazaxn;, Chandler, 1963); P. palaeodensus u3 I'epmanuu
(28,1-23,03 mun et Hazama; Mai, 1997); P. tavdense u P. semirotundatus u3 3anaagHoi
Cubupu (33,9-28,1 min net Hazaz; Jlopodees, 1963). D11 HAXOAKM CBUIETEIHCTBYIOT
O IIUPOKOM pacCHpOCTPaHEHWH poJia B MPOINUIOM, Kak MUHUMYM B CeBepHOM

nonymapuu (Pucynok 22).
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PucyHok 22. PEKOHCTpYKIUSI HCTOPUU PACCENIEHUS MPEICTaBUTENEH ceMelcTBa

Potamogetonaceae.

B nacrosimiee Bpemsi pon Potamogeton o6siamaer KOCMOMOJMTHBIM apeayioM,
0asanpHOE MOJIOKEHKE B pojie 3aHMMaeT Kiaaa Potamogeton berchtoldii. 3atem B poze
NIOCJIeIOBATEIbHO BBIICISIOTCS 3 Kiansl: kiaga P. natans, kmama P. maackianus u
kaaga P. alpinus. Bo Bcex 4 kmamax OasaiabHble BHABI HMMEIOT IIMPOKOE
pacnpocTpaHeHHe: KOCMOIMOJIWTHOe B Kiame P. natans m xmame P. alpinus wmm
oxBathIBatonuM Bce CeBepHoe monymiapue B kinazae P. berchtoldii u P. maackianus.
Takoe pacmpocTpaHeHHE CBHICTEIBCTBYET O TOM, YTO BO BCEX KiIagax pojax
COXpaHWINCh MpHUCHOCOONeHUsT K A(OPEKTUBHOMY pacHpOCTpaHEHUIO, U TOHUCK
OTJIEJIBHBIX 3MTHU30]I0B PACCEIICHHS MOXKET OBITh KpaiiHe 3aTpyaHuTencH. CoBpeMEeHHAs
¢duoreHeTnyeckas CTPYKTypa pojJa W €ro apeas, BEpOSTHO, CHOPMUPOBAIUCH B
pe3yJIbTaTe MHOTOYUCIICHHBIX MTU30/I0B IUCIICPCUH M HE TOIIAF0TCS MOJTHOIICHHOMY

aHaJIM3y IpU TEKyIIeM o0beMe TOCTYIHBIX AaHHbIX (PucyHok 22).
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3aKII0UYEeHUE

[IpencraBurenn Ruppiaceae-Posidoniaceae-Cymodoceaceae HaYaJIn
paccesieHle ¢ TePpUTOpUN 00pa3yIOIIErocss MaTEpPUKOBOIO Iesib(a pacnagaromencs
['oH1BaHBI, COOTBETCTBYIOIIEH COBpeMEHHONM BocTouHON A3uu, NByMSI OCHOBHBIMU
nyTsmu: (1) mo auTopann MupoBoro okeana, ¢ OCIEAYIONINM BUI000pa30BaHUEM U
000co0JIeHrnEM JIOKAIbHBIX 3HAeMuKOB (Ruppia), u (2) mo akBaTopuu COBPEMEHHOI'O
CpenuzeMHOTO MOpsI 4epe3 3aTOIUIeHHble y4dacTKu (opmupyromuxcs EBpasun u
Adpuky, MUTpUpPYST B aKBaTOPUHM COBPEMEHHBIX TIoOepexkuii ABctpanuu (Posidonia).
Paccenenue Cymodoceaceae, BepoATHEE BCEro, HA4YaJOCh C TEPPUTOPUU
coBpeMeHHOro Cpeau3eMHOro Mopsi K BOCToUHOMY noOepexbio FOxxHol Amepuku
(Halodule), otkyna Hauamack oOpaTHasi MUTpamus MPEACTABUTEICH 0 aKBATOPHU
coBpeMeHHOro MHauiickoro okeaHa, rjie Ha4ajaoCch paccelieHne U BUI000pa30BaHUE
npeacraButeneld cemerictea (Cymodocea, Oceana), B TOM dYHCIC Ha JIMTOPAIH
coBpemennoit Asctpanmuu (Thalassodendron, Amphibolis), a 3atrem B o0paTHOM
HalpaBJICHUM Ha 3amajy W3 aKBaTOPUHM COBpEeMEeHHOro WHauiickoro oxeaHa B
AtnanTtuky (Syringodium) 1 Ha BOCTOK JI0 COBpeMeHHOro Maaiickoro apxuresara.

Paccenenue npencrasurenent kinaasl Zosteraceae-Potamogetonaceae Hauanoch
B BocTouHol A3um, rje HaxoIuTcs LEeHTp nmpoucxoxaenus Zostera u Potamogeton, u
MPOUCXONUIIO B cllydae Zosteraceae N0 MHOTHM HAMpaBJICHUSIM 110 JIMTOPAIU
['oHgBaHBI W, BIOCIEACTBUM, II0 JIUTOPAIsM BCEX MATEPUKOB, a B ClIydac
Potamogetonaceae — mo mpecHOBOJHBIM BoAoeMaM ['OHJBaHBI, C MOCIEAYIOUIUM
BUJI000pa30BaHUEM Ha TEPPUTOPHUU BCEX COBPEMEHHBIX MATEPUKOB, KpOME

AHTapKTUIBIL.

141



BrIiBOIEI

[IpoBeneHHBIE HUCCIENOBAHUSA TO3BOJISIIOT  CPOPMYIHUPOBATH  CIEAYIOIINE
OCHOBHBIE BBIBOJIbI AUCCEPTALIMOHHOTO HCCIICIOBAHUS:

1. TlomyueHHble pe3yabTaTbl MOATBEPKAAIOT U JACTATUZUPYIOT MOJENb
¢uIoreHeTHYECKUX B3aUMOOTHOIICHUM — pa3neneHue Boiciux Alismatales Ha nBe
cectpuHckue Kiaael: Ruppiaceae-Posidoniaceae-Cymodoceaceae u Zosteraceae-
Potamogetonaceae, B KOTOPBIX KaXAblH poJ sIBIAEeTCA MOHO(MIeTHYeckuM. B kane
Ruppiaceae-Posidoniaceae-Cymodoceaceae camblii paHee TUBEPTHPOBABIINN TaKCOH
— Ruppia, a B knane Zosteraceae-Potamogetonaceae — Phyllospadix.

2. Takconbsl BbIcIMX Alismatales uMeT aganTauuu K THAPOXOPHOMY
pacpoCTpaHEHUIO TUACTIOp (Pa3BUTHE TOJCTOM KYTHKYIBI Ha MOBEPXHOCTH IJIOJIOB,
obOpaszyromieit TuapodoOHYI0 TOBEpXHOCTh, U (POpPMHUpPOBAHHE aIPEHXUMBI B
NepUKapnuy, OOECleUnBaIOIEed IIJIaBy4eCTh IUIOAOB) U HUX  300XOPHOMY
pacnpoctpanenuio ((popmMupoBaHre B TEPUKAPIUU KOCTOUKH, OOECIIEUMBAIONICH
MEXaHWYECKYI0 3alllUTy CEMEHU OT pa3pylleHus), 00eCHeunBaIOIMIeMy IalbHUM
nepeHoc IioaoB. JlampHUN TpaHCHOPT Taxke 0O0eCIeYyMBaeTCS paCcCEICHHEM Ha
OoJbIIMEe PAcCTOSAHUS (PParMEHTOB BET€TATUBHBIX MOOETOB WM IEIBIX PACTCHUIA,
OTACTUBIINXCS OT CyOCTpara, YTo TakKe MO3BOJIAET PaCIIUPThH apeall u 00pa30BhIBAThH
HOBBIE COOOIIIECTBA, yaICHHBIC OT IIEHTPA MIPOUCXOKICHHUS.

3. IlpencraButenu cemelictB Posidoniaceae, Ruppiaceae, Cymodoceaceae,
Zosteraceae u Potamogetonaceac BO3HUKIM KaK pACTEHUS NPWIMBHOM 30HBI
(Ruppiaceae), momyumnu cBoe pa3Butue B okeanmdeckux Bojax (Posidoniaceae,
Cymodoceaceae, Zosteraceae), a 3aTéM OCBOWJIH TPECHbIE BHYTPUMATEPUKOBBIC
BosoeMbI U BonoToku (Potamogetonaceae). Paccenenue pomos Beiciimx Alismatales
HAYaJioCh B AaKBaTOPHUSAX, B HACTOSAIIEEC BPEMS COOTBETCTBYIOIIMX TEPPUTOPHUIM
Bocrounoit A3um, Ha YTO YyKa3blBAa€T MNPEUMYILIECTBEHHO BOCTOYHOA3MATCKOE
pacnpocTpanenrue 0Oas3anbHBIX mpeacTaBuTeneit kman Ruppiaceae-Posidoniaceae-

Cymodoceaceae u Zosteraceae-Potamogetonaceae.
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[Tpunoxxenue 1. Mmoctpanuu mojieBbix coopoB Beicimx Alismatales

Pucynox 1. Halodule emarginata Hartog. bBpasunus, mratr Adjaroac,

myrununanutet [lacy-nu-Kamapaxu6ou, Ne10SGO1 (poto aBTOpa).

Pucynok 2. Halodule wrightii Asch. Ky6a, npounmus Canktu-Crnupuryc,

okpectHocTH ropoaa Kacunpma, Ne09SGO1 (poto aBTOpa).
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Cymodocea rotundata Asch.

Pucynox 4
Hoxu6yTt, Ne07SGO1 (dboto aBTOpa).
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Pucynox 5. Syringodium isoetifolium (Asch.) Dandy. O6beanaenHbIe ApaOcKue

WBaliH,

, OKpECTHOCTH ropoja ¥YMm-3ib-Ka

WBalH

Omupartel, sMupar YMMm-3ib-Ka

Ne12SGO1 (doto aBTOpa).

Pucynoxk 6. Syringodium filiforme Kiitz. Ky6a, nposunius Canktu-Croupuryc,

okpectHocTH ropoja Kacuibaa, Nel 1SGO1 (dhoTo aBTOpAa).
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Pucynox 7. Thalassodendron ciliatum (Forssk.) Hartog. Hosas Kanemonus,

Osxnas npoBunnus, okpectnoct ropoga Hymea, MWG (doTto aBTopa).

Pucynok 8. Zostera marina L. P®, Kamuarckuii kpaii, Oyxra Bosbmas
Capannas, Ne03SGO05 (dhoto aBTOpa).
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Pucynox 9. Zostera asiatica Miki. P®, IIpumopckwuii kpaii, 3ATO ®DoxuHoO,

0. Ackonbg, 0yxta Haezgauk, Ne02SGO1 (poto aBTopa).

Pucynok 10. Zostera japonica Ascherson & Graebner. P®, Kamuatckuii kpaii,

oyxrta bonbmas Capannas, Ne05SG02 (¢doto aBTopa).
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Pucynok 11. Phyllospadix iwatensis Makino. P®, CaxanuHckas 00acTh,

Kypuinbckuii paiion, o. Ypyn, 6yxta HoBokypunsckas, NeO1SGO1 (poto aBTOpa).

Pucynok 12. Potamogeton filiformis Pers. P®, Mypmasckas o6nacTs,
0. Kunpnun, ozepo Mormnbaoe, Ne19SGO01 (poro: W.1O. [Tomnos).
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Pucynoxk 13. Potamogeton lucens L. P®, r. Mocksa, boranudaeckuii cag MI'Y
uMmenn M.B. JlomonocoBa, Ne15SGO01 (dhoto aBTOpa).

Pucynok 14. Potamogeton perfoliatus L. P®, PoctoBckas o6sacts, r. Poctos-
Ha-Jlony, p. Jlon, Ne1l6SGO1 (dhoTo aBTOpa).
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Pucynox 15. Stuckenia pectinata (L.) Boerner. P®, Jlenunrpajackas 00JacTh,

Kunrucenrickuit paiion, o. ['ormann, 6yxrta Cyypkronsa-Jlaxtu, LE (poto aBTOpa).

Pucynok 16. Ruppia occidentalis S.Watson. P®, Kamuarckuii kpai, Oyxrta
Bonbmas Capannas, Ne14SGO1 (poto aBTopa).
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[Mpunoxenue 2. [TocnenoBarebHOCTH HYKICOTHAOB MapkepoB Beicux Alismatales,

INOJIYYCHHBIC B PE3YJIbTATC CCKBCHUPOBAHUA

Cymodocea rotundata 5.8S (07SG01)

ctgcggaaggatcattgtcgacgcectgtcecgtcaacagacgcgagegagtgacgtggaaacgaacggtegate
gtgcgaccaccgaacaacaaccctggggcacaagacgtgccaagcgatacgtacgagaccgacgggeggegggttca
ccecgeccgacccecccaggttcactctatacttacggceatgactcccggegacggatatctaggecctegeatcgatgaag
aacgtagcgaaatgcgatagttggtgtgaattgcagaatcccgtgaatcatcgagtccttgaacgcaagttgcgecagaag
tcgtcagaccgatggcatgtctgectgggegtcacgaatgcgagttgeteccteecctecctetctectccatcgtcggagg
cccgggcgggggggaagtggtegtggectteeggttcgatgegaageggtgtgetcaagtggggcetgattgactegtge
gcgaggcatgaggggcggtgaactgcggagtgcagtggcgatcagegcegtcatgetgetcggtcaatcgtgectttacta
ccecgtcgegagggaggtgggtggtcaccegecteggac

Cymodocea rotundata trnL (07SGO01)

gacttgattggattgagccttagtatggaaacctactaagtggtaacttccaaattcagagaaaccctggaattaaa
aatgggcaatcctgagcecaaatecttgttttgacaaaaaaagttttattttctatattttatttictatattattttatttttctatattattt
tattttctatatatagaatatagaattttatatagaaattgtaaattcaaaaaaggataggtgcagagactcaatggaagctgttc
taacgaatgaagttgtttgcgttggtagcaggaatctttctatcaaaattacagaaaggaaggatggccctatatacctaatac
atacgtatacatactgacatatcaaatgattaatcataatcacgaccttaatttaatatataatttatctataaataaattatatgaa
aaatttacgagttattatgaatccatgctaacccaagttgaaggaagaatcggatattcagcgatcaaattattcattccagagt
cttatttatcattaaaacaaaaatgattaatcggacgagaataaagagagagtcccgttctacatgtcaatattgacaacaatg

aaatttatagtaagaggaaaatccgttgactttagaaatcgtga

Cymodocea rotundata rbcL (07SGO01)

gggttccgectgaagaagcaggggccgceagtagetgecgaatcttctactggtacatggacaactgtgtggact
gatggacttactagtttggatcgttacaaaggacgatgctaccacatcgagcectgttgttggggaagaagatcaatttattgct
tatgtagcctatcctttagacctttttgaagaaggttccgttaccaacgtgtttacttccattgtaggtaatgtatttgggttcaaa
gctctacgagctctacgtttggaagatctgcgaattcctectgcttattccaaaactttccaaggtccgecccacggaataca
ggttgagagagataaattgaacaagtatggtcgtcccctattgggatgtactattaaaccaaaattgggattatccgcgaaaa
actatggtagagcggtttatgaatgtctgcgtggtggacttgattttaccaaagatgatgagaacgtgaactcacaaccattta
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tgcgttggagagatcgtttcttattttgtgccgaagctatttataaatcgcaagccgaaacaggtgaaatcaaaggacattact
tgaatgctactgcgggtacgtgcgaagaaatgataaaaagggecgtatttgcaagggaattgggagtecctatcgtaatge
atgactacttaacagggggattcactgcaaatactagcttggctcattattgccgggacaatggcttacttcttcatattcaceg
cgcaatgcatgcagttattgatagacagaagaatcatggtatgcattttcgtgtactagctaaagcattacgtatgtctggtgg
agatcatattcacgcgggtacagtagtgggtaaactagagggtgaacgtgagatgactttgggttttgttgatttattacgeg

atgattatattgaaaaagaccgaagccgcggtatttttttcactcaagattgggtctctatgccgggtgttttgccagtggette
agggggtattcatgtttggcatatgcctgctctgaccgaga

Oceana serrulata 5.8S (085G01)

tccgggtgggegegegggcegtgegteccaaccgacaaacaaccccggggceacaagacgtgccaagceattacg
actggctagggcecggtggtggtggteggetgecgegegtgeagtgecgaccgtctcacccggcaagtggtagtcatcactt
ttacgacatcgatgactcccggegacggatatctaggecctcgcatcgatgaagaacgtagcgaaatgcegatagttggtgt
gaattgcagaatcccgtgaatcatcgagtccttgaacgcaagttgcgccagaagtcgttagaccgatggeatgtctgectg
agtgtcatgaatgcgagatactcctccacaagecggttcgtcgtggtgacgacgtgeggegactcggtetccegggecge
tcgtgtcgtgcacttgtggetgecggetaggggagtggatgtggecttecggttetetetetcetctetetatctatctctagggg
agtggagtggaa

Oceana serrulata trnL (08SG01)

aatccttgttttgagaaaaaaagttttatttictatatttttattttctatctatatttatttictatctatatatataatagatatta
tatatatatagaattttatatataatatagaattttatatataaattataaattaaaaaaaggataggtgcagagactcaatggaag
ctgttctaacgaatgaagttgttttgtttgcgttggtagcaggaatctttctatcaaaattacagaaaggaaggatggcecctata
tacctaatacatacgtatacatactgacatatcaaacgattaatcataatcacgaccttaatttaatttaatatagaatttatctata
aataaattctatgaaaaatttatgagttattatgaatccatgctaacccaagttgaaggaagaatcggatattcagtgataaaat
tattcattccagagtcttatttatcattaaaacaaaaatgattaatcggacgagaataaagagagagtcccgttatacatgtcaa

tattgacaacaatgaaatttatagtaagaggaaaatccgtcgactttagaaategt

Oceana serrulata rbcL (08SG01)

tgacttattatactcctgaatatgaaaccaaagatactgatatcttggcagcattccgagtaactcctcaacctgggg
ttccacctgaagaagcaggggccgceagtagetgecgaatcttctactggtacatggacaactgtgtggactgatggactta
ctagtttggatcgttacaaaggacgatgctaccacatcgagcctgttgttggggaagaagatcaatttattgcttatgtagect
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atcctttagacctttttgaagaaggttccgttaccaacatgtttacttccattgtaggtaatgtatttgggttcaaagctctacgag
ctctacgtctggaagatctgcegaattectectgcttattccaaaactttccaaggtccgecccacggaatacaggttgagaga
gataaattgaacaagtatggtcgtccectattgggatgtactattaaaccaaaattgggattatccgcgaaaaactacggtag
agcggtttatgaatgtctgcgtggtggacttgattttaccaaagatgatgagaacgtgaactcacaaccatttatgcgttgga
gagatcgtttcttattttgtgccgaagctatttataaatcgcaagccgaaacaggtgaaatcaaaggacattacttgaatgeta
ctgcgggtacgtgtgaagaaatgataaaaagggcecgtatttgcaagggaattgggagtcectategtaatgeatgactactt
aacagggggattcactgcaaatactagcttggcttattattgccgggacaatggcttacttcttcatattcaccgtgcaatgcat
gcagttattgatagacagaagaatcatggtatgcattttcgtgtactagctaaagegttacgtatgtccggtggagatcatatt
cacggaggtacagtagtgggtaaactagagggtgaacgtgagatgactttgggttttgttgatttattacgcgatgattatatt
gaaaaagaccgaagccgcggtattttttcactcaagattgggtctctatgccgggtgttttgccagtggcettcagggggtatt
catgtttggcatatgcctgecctgaccgagate

Halodule emarginata 5.8S (10SG01)

atcattgtcgaggcctgtcgatcagacgagaatccgtgacgggggttgggegtggaccgceacggecgegcetct
gcggtgcgtgcgacaacgaaccttggggceacagggegtgccaagcaccatgegtggegceatgtcggtcacgggtegat
gccgtgatcgegtgceatgtaaccgtttgttctectgtaagactctcggeaacggatatctaggcecctcgceatcgatgaagaa
cgtagcgaaatgcgatacttggtgtgaattgcagaatcccgtgaatcatcgagtctttgaacgcaagttgegectgaagteg
ttagaccgatggcatgtctgcctgggegtcatgaatccggtegetccaaaccagaccaggtcgtggggatggaagegga

cgatggccctcgaccggtacgggtggtgggctgaagtgctttgggeccgattcggatggggacgcageatggacggtg
gatcgcagtcgeeggtegtegttegatgettcccaacggatcggegatgcggaaacectac

Halodule emarginata trnL (10SGO01)

agaaaccctggaatgaaaaatgggcaatcctgagccaaatecttgtttttacaaaaaaggttttattttctatattctat
atagaatatagaaatcctaaattaaaaaagggataggtgcagagactcaatggaagctgttctaacgaatgaagttgtttge
gttggtagaaggatgaccctatactatacatacttaatacctacgtatacatactgacatatcaaacgattaatcataatcacga
ccttaatgtagaatttatctagaaataaattctatgaaaaattaatgagttgttatgaatccatgccaacccaagttgaaggcag
aattggatatttagtaatccaattattcattacagagtcttatttatcattaaaaccaaaatgattaatcggacgagaataaagag
agagtcccgttttacatgtcaatattgacaagaatgaaatttatagtaagaggaaaatccgttgactttataaatcgtgaggg
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Halodule emarginata rbcL (10SG01)

atatcttggcagcattccgagtaactgctcaacctggagttccacctgaagaagcaggggecgeagtagetgec
gaatcttctactggtacatggacaactgtatggactgatggacttactagcttggatcgttacaaaggacgatgctaccacat
cgagcccgttgctggggaagaagaacaatttattgcttatgtagcectatectttagacctttttgaagaaggttcegttaccaa
catgtttacttccattgtgggtaacgtatttgggttcaaagctctacgagctctacgtttggaggatctgcgaattcctectgctt
attccaaaactttccaaggtccgcctcacggaatccaggttgagagagataaattgaacaagtatggtcgteccectattggg
atgtactattaaacccaaattgggattatccgcgaaaaactacggtagagcggtttatgaatgtctgcgtggtggacttgattt
taccaaagatgatgagaacgtgaactcacaaccatttatgcgttggagagatcgtttcttattttgtgccgaagctatttataaa
gcacaagccgaaaccggtgaaatcaaaggacattacttgaatgctactgcagcetacgtgtgaagaaatgataaaaagggce
cgtatttgcaagggaattgggagttcctattgtaatgcatgattacttaacagggggattcactgcaaatactaccttggctcat
tattgccgggacaatggcttacttcttcatattcaccgcgcaatgcatgcagttattgatagacagaagaatcatggtatgcatt
ttcgtgtactagctaaagcattacgtatgtctggtggagatcatattcacgctggtacagtagtaggtaaactagaaggtgaa
cgtgagatgactttaggttttgttgatttattacgcgatgattatattgaaaaagaccgaagccggggtatttttttcactcaaga
ttgggtctctatgccgggtgttttaccegtggcettcagggggtattcatgtttggcatatgectgecctgaccgag

Zostera asiatica trnL (02SG02)

aaccctggaattaaaaatgggcaatcctgagccaaatccttagctttagaaaaaaaacttttttctatatttataatttta
tattttctatatattttagattttccatattctattataccattatatatatataaattagaaactaagaatttaaaaaggataggtgca
gagactcaatggaagctgttctaacgaatgaagttgtttgcatttggtagtgggaataattctatccgaattacagaaaggaa
agatgaccttatatacctaatacgtacatatacatactgacatattaaacgatcaataataatgacgaccttaatttagaatttata
taaaaataaattctatgaaaattttacgatttcttgtgaatccatgccaataaaagtggaacgaataatcggatattcagtaatta

aatcattcattccaaagtctt

Zostera asiatica rbcL (02SG02)

ctgatatcttggcagcattccgagtaactcctcaaccgggagttccacctgaagaagcaggggctgcagtagcetg
ccgaatcctctacgggtacatggacaactgtatggactgatggacttactagtttggatcgttacaaagggcgatgctacca
catcgatcctgttgctggtactgaaaatcaatttattgcttatatcgcttatcctttagacctttttgaagaagggtccgttaccaa
catgtttacttccattgtgggtaatgtgtttgggttcaaagctctttcagctctacgtctggaagatctacgaattectectgctta
ttccaaaactttccaaggtccaccccacggaatccaggttgaaagagataaattgaacaagtatggtegteecctattggga
tgtactattaaaccaaaattgggattatccgcgaaaaactatggtagagctgtttatgaatgtcttcgtggtggacttgattttac

190



caaggatgatgaaaacgtgaactcacaaccatttatgcgttggagagatcgtttcttattttgtgctgaagctatttataaagea
caatccgaaacgggtgaaattaaagggcattacttgaatgctactgcgggtacgtgtgaagatatgataaaaagagecgta
tttgcaagagagttaggagtccctatcgtaatgcatgactatataacaggaggattcactgcaaatactagcttgtcttattatt

gccgagacaacggtttacttcttcatattcaccgcgcaatgcatgeggttattgatagacagaagaatcatggtatgceattttc
gtgtattagctaaagcattacgtatgtctggtggagatcatattcatgctggtacagtagtaggtaaattagaaggtgaacge

gagatgactttgggttttgttgatttattacgtgatgattttattgaaaaagaccgaagccgtggtatttttttcactcaagattgg

gtctctatgccgggtgttttgectgtggcettcagggggtatteatgtttggceatatgectgcetctgactgagate

Zostera japonica 5.8S (05SG01)

tgcggaaggatcattgtcgatatgtgcectttggttagaccacgaacaaattaatttgtatgaaggatccatatttgatg
ttaacatttttgtaacttcaatgtgtgctccataacaaaaaaacggcacaaattgttgccaaggcaaaatgtaaggaatatttga
gatgatatgttgaaatgcattcatcaaagatatctccactatcttaatcctcatggatagcettgatgactctcgacaacggatat
cttggctctcgcatcgatgaagaacgtagcgaaatgcgatacttggtgtgaattgcagaatcccgtgaaccatcgagtcttt
gaacgcaagttgcgcctgaagectttaggtggaaggcatgtctgettgggcegtcatatgttgttgtattcctgacacatattge
aagatatgttaggaatcagagaatggccttctatttgcttggtctcgtagtgggcttaaatttattttgcatgtttggtgctagcat
gatgggtggaatttgttggatgtttatcattccaaacctacgtgtcgtgccacattgtatcattcaa

Zostera japonica trnL (05SG01)

agaaaccctggaattaaaaatgggcaatcctgagccaaatccttggcttcagaaaaaaaaaatttctatatttagaa
tttttgattttctatatattttagattttccatattctattataccattatatatatatcaattataaactaataattttaaaaggataggtg
cagagactcaatggaagctgttctaacgaatgaagttgtttgcgttggtagcaggaatatttctatcctaattacagaaagga
aagatgaccctatatatctaatacgtacatatacatactgacatattaaacgattaataataatgacgaccttaatctagaatttat
ataaaatagattctatgaaaaatttacgacttattgtgaatccatgccgatcaaagtggaacgaataatcggatattcagtgatt
aaatcattcattccagagtcttatttatcattaaaacaaaaaaagattaataggacgagaataaagagagtagtcccgttctac
gtgtcaa

Zostera japonica rbcL (05SG01)

gacttattatactcctgaatatgaaaccaaggatactgatatcttggcagcattccgagtaactcctcaaccgggag
ttccgcctgaagaagcaggggctgcagtagetgecgaatcectctacaggtacatggacaactgtatggactgatggactta
caagtttggatcgttacaaagggcgatgctaccacatcgatcctgttgctggtactgaaaatcaatttattgcttatatcgcttat
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cctttagacctttttgaagaagggtccgttaccaacatgtttacttccattgtgggtaatgtgtttgggttcaaagetctttcagct
ctacgtctggaagatctgcgaattcctectgcttattccaaaactttccaaggtccacceccacggaatccaggttgaaagaga
taaattgaacaagtatggtcgtcccctattgggatgtactattaaaccaaaattgggattatccgcgaaaaactatggtagag
ctgtttatgaatgtcttcgcggtgggcttgattttaccaaggatgatgaaaacgtgaactcacaaccatttatgcgttggagag
atcgtttcttattttgtgccgaagctatttataaagcacaatctgaaactggtgaaattaaagggeattacttgaatgctactgeg
ggtacgtgtgaagaaatgataaaaagagccgtatttgcaagagagttaggagtccctattgtaatgcatgactatataacag
gaggattcactgcaaatactagcttgtcttattattgccgagacaacggcttacttcttcatattcaccgggcaatgcatgeggt
tattgatagacagaagaatcatggtatgcattttcgtgtattagctaaagcattacgtatgtctggtggagatcatattcattctg
gtacagtagtaggtaaattagaaggtgaacgcgagatgactttgggttttgttgatttattacgtgatgattatattgaaaaaga
tcgaagccgtggtatttttttcactcaagattgggtctctatgccgggtgttttgectgtggcettcagggggtatteat

Zostera marina rbcL (03SGO01)

atatcttggcagcattccgagtaactcctcaaccgggagttccacctgaagaagcaggggctgcagtagetgec
gaatcctctacgggtacatggacaactgtatggactgatggacttactagtttggatcgttacaaagggcegatgctaccacat
cgatcctgttgctggtactgaaaatcaatttattgcttatatcgettatcctttagacctttttgaagaagggtccgttaccaacat
gtttacttccattgtgggtaatgtgtttgggttcaaagctctttcagcetctacgtctggaagatctacgaattcctectgcttatte
caaaactttccaaggtccaccccacggaatccaggttgaaagagataaattgaataagtatggtcgteccctattgggatgt
actattaaaccaaaattgggattatccgcgaaaaactatggtagagctgtttatgaatgtcttcgtggtggacttgattttacca
aggatgatgaaaacgtgaactcacaaccatttatgcgttggagagatcgtttcttattttgtgctgaagctatttataaagcaca
atccgaaacgggtgaaattaaagggcattacttgaatgctactgcgggtacgtgtgaagatatgataaaaagagcecgtattt
gcaagagagttaggagtccctatcgtaatgcatgactatataacaggaggattcactgcaaatactagcttgtcttattattgce
cgagacaacggtttacttcttcatattcaccgcgcaatgcatgcggttattgatagacagaagaatcatggtatgcattttcgt
gtattagctaaagcattacgtatgtctggtggagatcatattcattctggtacagtagtaggtaaattagaaggtgaacgega
gatgactttgggttttgttgatttattacgtgatgattttattgaaaaagaccgaagccgtggtatttttttcactcaagattgggtce
tctatgccgggtgttttgectgtggcett

Zostera noltii 5.8S (04SG01)

attaatttgtatgaaggatccacattttgatgtaacatttttgtaacttcattgtgtgctccataacaaaaaaacggceac
aaattgttgccaaggcaaaaatgtaaggagtattttgagatgatatgttgaaatgcattttcatcaaagatatcttcattatcttaa
tcctcatggatagcttgatgactctcgacaacggatatcttggetctcgeatcgatgaagaacgtagcgaaatgcgatacttg
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gtgtgaattgtagaatccegtgaaccatcgagtctttgaacgcaagttgegectgaagectttaggtggaaggeatgtetget
tgggcgtcatatgttgttgtattccttacacatattgcaagatatgttaggaatcagagaatggccttctatttgettggtctegta
gtgggcttaaatttattttgcatgtttcatgctagcatgatgggtggaatttgttggatgtttatcattccaaacctacgtgtegtg
ccacattgtatcattcaatgcaaataaaaagcacccttagtgtgtcattgcatgtttatgcttttttcgcacattga

Zostera noltii trnL (04SGO01)

ccttggtatggaaacctactaagtgttaacttccaaattcagagaaaccctggaattaaaaatgggcaatcctgag
ccaaatccttggcttcagaaaaaaaaatttctatatttagaatttttgattttctatatattttagattttccatattctattataccatta
tatatatatcaattataaactaataattttaaaaggataggtgcagagactcaatggaagctgttctaacgaatgaagttgtttgce
gttggtagcaggaatatttctatcctaattacagaaaggaaagatgaccctatatatctaatacgtacatatacatactgacata
ttaaacgattaataataatgacgaccttaatctagaatttatataaaatagattctatgaaaaatttacgacttattgtgaatccat
gccgatgaaagtggaacgaataatcggatattcagtgattaaatcattcattccagagtcttatttatcattaaaacaaaaaaa
gattaataggacgagaataaagagagagtcccgttctacgtgtcaatatcgacaacaatgaaatttatagtaaaaggaaaat

ccgtcgactttataaatcg

Zostera noltii rbcL (04SGO01)

gatatcttggcagcattccgagtaactcctcaaccgggagttccgectgaagaagcaggggcetgeagtagetge
cgaatcctctacaggtacatggacaactgtatggactgatggacttacaagtttggatcgttacaaagggcgatgctaccac
atcgatcctgttgctggtactgaaaatcaatttattgcttatatcgcttatcctttagacctttttgaagaagggtccgttaccaac
atgtttacttccattgtgggtaatgtgtttgggttcaaagctctttcagctctacgtctggaagatctgcegaattectectgcttatt
ccaaaactttccaaggtccaccccacggaatccaggttgaaagagataaattgaacaagtatggtcgtccectattgggatg
tactattaaaccaaaattgggattatccgcgaaaaactatggtagagcetgtttatgaatgtcttcgeggtgggcttgattttace
aaggatgatgaaaacgtgaactcacaaccatttatgcgttggagagatcgtttcttattttgtgccgaagctatttataaagcac
aatctgaaactggtgaaattaaagggcattacttgaatgctactgcgggtacgtgtgaagaaatgataaaaagagcecgtattt
gcaagagagttaggagtccctattgtaatgcatgactatataacaggaggattcactgcaaatactagcettgtcttattattgec
gagacaacggcttacttcttcatattcaccgggcaatgcatgcggttattgatagacagaagaatcatggtatgcattttcgtg
tattagctaaagcattacgtatgtctggtggagatcatattcattctggtacagtagtaggtaaattagaaggtgaacgcgaga
tgactttgggttttgttgatttattacgtgatgattatattgaaaaagatcgaagccgtggtatttttttcactcaagattgggtctct

atgccgggtgttttgectgtgge
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Phyllospadix iwatensis trnL (01SG01)

aaaccctggaattaaaaatgggcaatcctgagccaaatccttggettcagaaaaaaagctttttttctatatttataatt
ttatattttctatatattttatattttccatattataccattatatatatataaattataaactaagaattttaaaaggataggtgcagag
actcaatggaagctgttctaacgaatgaagttgtttgcattggtagcaggaatattttttctatccaaattacagaaaggaaaga
tgaccctatatacctaatacgtacatatacatactgacatatcaaacgattaataataatcacgagcttaatctagaatttatata
aaaatagattctatgaaaaatttacgacttattgtgaatccatgccaataaaagttgaaggaataatcggatattcagtgattaa

atcattcattccagagtcttatttatcattaaaacaaaaatgattaatcggacgagaataaagagagagtcccgttctacy

Phyllospadix iwatensis rbcL (01SG01)

cttggcagcattccgagtaactcctcaaccgggagttccgectgaagaagcaggggctgcagtagetgecgaat
cttctacgggtacatggacaactgtatggactgatggacttactagtttggatcgttacaaagggcgatgctaccacatcgat
cctgttgctggtactgaaaatcaatttattgcttatatagcttatcctttagacctttttgaagaagggtcegttaccaacatgttta
cttccattgtgggtaatgtgtttgggttcaaagctctttcagctctacgtctggaagatctgcgaattectectgcttattccaaa
actttccaaggtccaccccacggaatccaggttgaaagagataaattgaacaagtatggtcgtcecctattgggatgtactat
taaaccaaaattgggattatccgcgaaaaactacggtagagctgtttatgaatgtcttcgeggtggacttgattttaccaagg
atgatgagaacgtgaactcacaaccatttatgcgttggagagatcgtttcttattttgtgccgaatctatttataaagcacaatcc
gaaacgggtgaaatcaaagggcattacttgaatgctactgcgggtacgtgtgaagaaatgataaaaagggcecgtatttgca
agagagttaggagtccctatcgtaatgcatgactatataacaggggggttcactgcaaatactagcttgtcttattattgccga
gacaacggcttacttcttcatattcaccgcgcaatgcatgcggttattgatagacagaagaatcatggtatgcattttcgtgtat
tagctaaagcattacgtatgtctggtggagatcatattcatgctggtacagtagtaggtaaattagaaggtgaacgcgagatg
actttgggttttgttgacttattacgtgatgattatattgaaaaagaccgaagccgceggtatttttttcacccaagattgggtctct
atgccgggtgttttgccecgtggcettcagggggtattcatgtttggceatatgectgecctga

Potamogeton crispus rbcL (18SGO01)

cctatgtagcttatcctttagacctttttgaagaaggttccgttactaacatgtttacttcgattgtgggtaatgtatttgg
gttcaaagctctttcagctctacgtttggaagatctacgaattcctectgcttattcaaaaactttccaaggtccacctcacgga
atccaggttgagagagataaattgaataagtatggtcgtcctctattgggatgtactattaaaccaaaattgggattatccgeg
aaaaactacggtagagcagtttatgaatgtctacgcggtgggcttgattttaccaaagatgatgagaacgtaaactcacaac
catttatgcgttggagagatcgtttcttattttgtgccgaagctatttataaagcacaagccgaaacaggtgaaatcaaaggg
cattacttaaatgctactgcgggtacatgtgaagaaatgataaaaagggcagtatttgcaagggaattgggagtccctatcg
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taatgcatgactacttaacagggggattcaccgcaaatacaaccttgtctcattattgccgagacaacggcttacttcttcaca
ttcaccgcgcaatgcatgeggttattgatagacagaagaatcatggtatgcattttcgtgtactagctaaagcattacgtatgt
ctgggggagatcatattcactctggtacagtagtaggtaaactagaaggtgaacgtgagatgactttaggttttgttgatttatt
acgcgatgattatattgaaaaagaccgaagccgceggtattttcttcactcaggattgggtctctatgccaggtgttttaceegt

ggct

Potamogeton perfoliatus rbcL (16SG01)

tccacctgaggaagcgggggctgcagtagetgecgaatectctactggtacatggacaactgtatggactgatg
gacttactagcttggatcgttacaaagggcgatgctaccacatcgagectgttgctggcactgaaaatcaatttattgectatg
tagcttatcctttagacctttttgaagaaggttccgttactaacatgtttacttcgattgtgggtaatgtatttgggttcaaagctctt
tcagctctacgtttggaagatctacgaattcctcctgcttattcaaaaactttccaaggtccacctcacggaatccaggttgag
agagataaattgaataagtatggtcgtcctctattgggatgtactattaaaccaaaattgggattatccgcgaaaaactacggt
agagcagtttatgaatgtctacgcggtgggcttgattttaccaaagatgatgagaacgtaaactcacaaccatttatgcgttg
gagagatcgtttcttattttgtgccgaagctatttataaagcacaagccgaaacaggtgaaatcaaagggcattacttaaatg
ctactgcgggtacatgtgaagaaatgataaaaagggcagtatttgcaagggaattgggagtccctatcgtaatgcatgacta
cttaacagggggattcaccgcaaatacaaccttgtctcattattgccgagacaacggcttacttcttcacattcaccgcegcaat
gcatgcggttattgatagacagaagaatcatggtatgcattttcgtgtactagctaaagcattacgtatgtctgggggagate
atattcactctggtacagtagtaggtaaactagaaggtgaacgtgagatgactttaggttttgttgatttattacgcgatgattat
attgaaaaagaccgaagccgcggtattttcttcactcaggattgggtctctatgccaggtgttttaccegtggcett

Potamogeton lucens 5.8S (15SG01)

gcggaaggatcattgtcataatctatcattgtagaccgagaacacgtgaagtgcatgcegtggtgtgttectttgttg
gtctatccacgcgagcecteccttctctctatttactagagcegttgggtgtgectaacaaccectcggeacgtactgtgecaag
gtaatcaatggaagtcgtggtggtggtaccgtgtgtgctccatagegacttgtttgtactaatgaatcccttgaggatatcgga
tgactctcggcaacggatatcttggtcctcgcatcgatgaagaacgtagcgaaatgcgatacttggtgtgaattgcagaatc
ccgtgaaccatcgagtttttgaacgcaagttgcgecctaagettccgggecgagggceaagectgegtgggegtcaagtta
cgttgctcggtcaccatcctcgaggcecccattetcttgaggcectcttggttaaggtgttcgaagtggagattgaccctecatte
tctttcgacgaatggtgggttgaagtttttagtgccgecggaattcgtgcaaggtcatgacggttgaagtetcgtagtceegg
acatcttcgtccgctacggcttacttgtcgttctcgecgatceggtgtegttcctacagtccatggeact
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Potamogeton lucens trnL (15SG01)

ttggtatggaaacctactaagtgttaacttccaaattcagagaaaccctggaattaaaaatgggcaatcctgagec
aaatccctgttttgagaaaaaagggtttattttctctatttcgaattttctattatatagaaattcgaaaataacaatttaaaaaagg
gataggtgcagagactcaatggaagctgttctaacgaatgaagttgtttgcgttggtagcaggaatctccttctatgaaaatta
cagaaaggaaggaggaccctatatacctaatacatactgacatatcaaacgattaatcataatcacgacttcaatttagaattt
atttatatagaattgaaattctatgaaaaatttacaagtgattgtgaatctatgacaattcaagttgaaggaagaatcagatattc
agtgatcaaatcattcattccggagtcttatttatcattaaaacaaaaatgattaatcggacgagaataaagagagagtcecgt

tctacgtgtcaata

Potamogeton lucens rbcL (15SG01)

caaattgacttattatactcctgaatatgaaaccaaggatactgatatcttggcagcattccgagtaactcctcaacc
cggagttccacctgaggaagcgggggctgcagtagcetgecgaatectctactggtacatggacaactgtatggactgatg
gacttactaacttggatcgttacaaaggacgatgctaccacatcgagcctgttgctggcactgaaaatcaatttattgectatg
tagcttatcctttagacctttttgaagaaggttccgttactaacatgtttacttcgattgtgggtaatgtatttgggttcaaagctett
tcagctctacgtttggaagatctacgaattcctectgcttattcaaaaactttccaaggtccacctcacggaatccaggttgag
agagataaattgaataagtatggtcgtcctctattgggatgtactattaaaccaaaattgggattatccgcgaaaaactacggt
agagcagtttatgaatgtctacgcggtgggcttgattttaccaaagatgatgagaacgtaaactcacaaccatttatgcgttg
gagagatcgtttcttattttgtgccgaagctctttataaagcacaaggcgaaacaggtgaaatcaaagggcattacttaaatg
ctactgcgggtacatgtgaagaaatgataaaaagggcagtatttgcaagggaattgggagtccctatcgtaatgcatgacta
cttaacagggggattcaccgcaaatactagcttgtctcattattgccgagacaacggcttacttcttcacattcaccgegeaat
gcatgcggttattgatagacagaagaatcatggtatgcattttcgtgtactagctaaagcattacgtatgtctgggggagatc
atattcactctggtacagtagtaggtaaactagaaggtgaacgtgagatgactttaggttttgttgatttattacgcgatgattat
attgaaaaagaccgaagccgcggtattttcttcactcaggattgggtctctatgccaggtgttttacccgtggettctggggat
attcatgtttggcatatgcctgccctaaccg

Potamogeton x angustifolius 5.8S (17SG01)

acgtgaagtgcatgcgtggtgtgttcctttgttggtctatccacgcgagcecteccttctctctatttactagagegtty
ggtgtgcctaacaaccectcggeacgtactgtgccaaggtaatcaatggaagtegtggtggtggtacegtgtgtgetecat
agcgacttgtttgtactaatgaatcccttgaggatatcggatgactctcggcaacggatatcttggtcctcgeatcgatgaag
aacgtagcgaaatgcgatacttggtgtgaattgcagaatcccgtgaaccatcgagtttttgaacgcaagttgegecctaage
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ttccgggecgagggceaagectgegtgggegtcaagttacgttgceteggtcaccatectcgaggecccattetettgaggec
tcttggttaaggtgttcgaagtggagattgacccctccattctetttcgacgaatggtgggttgaagtttttagtgccgecgga
attcgtgcaaggtcatgacggttgaagtctcgtagtcceggacatcttegtcegetacggcettacttgte

Potamogeton x angustifolius trnL (17SG01)

cctggaattaaaaatgggcaatcctgagccaaatccctgttttgagaaaaaagggtttattttctctatttcgaattttc
tattatatagaaattcgaaaataacaatttaaaaaagggataggtgcagagactcaatggaagctgttctaacgaatgaagtt
gtttgcgttggtagcaggaatctccttctatgaaaattacagaaaggaaggaggaccctatatacctaatacatactgacatat
caaacgattaatcataatcacgacttcaatttagaatttatttatatagaattgaaattctatgaaaaatttacaagtgattgtgaat
ctatgacaattcaagttgaaggaagaatcagatattcagtgatcaaatcattcattccggagtcttatttatcattaaaacaaaa
atgattaatcggacgagaataaagagagagtcccgttctacgtgtcaatattgacaacaatgaaatttatagtaagaggaaa

atccgtcgactttagaaatcgtg

Potamogeton x angustifolius rbcL (17SG01)

tattatactcctgaatatgaaaccaaggatactgatatcttggcagcattccgagtaactcctcaacccggagttce
acctgaggaagcgggggctgcagtagetgecgaatcctctactggtacatggacaactgtatggactgatggacttactaa
cttggatcgttacaaaggacgatgctaccacatcgagcectgttgctggcactgaaaatcaatttattgectatgtagcettatect
ttagacctttttgaagaaggttccgttactaacatgtttacttcgattgtgggtaatgtatttgggttcaaagctctttcagctctac
gtttggaagatctacgaattcctcctgcttattcaaaaactttccaaggtccacctcacggaatccaggttgagagagataaat
tgaataagtatggtcgtcctctattgggatgtactattaaaccaaaattgggattatccgcgaaaaactacggtagagceagttt
atgaatgtctacgcggtgggcttgattttaccaaagatgatgagaacgtaaactcacaaccatttatgcgttggagagatcgt
ttcttattttgtgccgaagctctttataaagcacaaggcgaaacaggtgaaatcaaagggcattacttaaatgctactgcgggt
acatgtgaagaaatgataaaaagggcagtatttgcaagggaattgggagtccctatcgtaatgcatgactacttaacaggg
ggattcaccgcaaatactagcttgtctcattattgccgagacaacggcttacttcttcacattcaccgcgcaatgcatgeggtt
attgatagacagaagaatcatggtatgcattttcgtgtactagctaaagcattacgtatgtctgggggagatcatattcactctg
gtacagtagtaggtaaactagaaggtgaacgtgagatgactttaggttttgttgatttattacgcgatgattatattgaaaaaga
ccgaagccgcggtattttcttcactcaggattgggtctctatgccaggtgttttaccegtggettctgggggtattcatgtttgg

catatgcctgecctaaccga
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[Ipunoxenue 3. Mopdosoruueckue npru3HaKy UCCIEAYEMbIX BUIOB

Mopdonoruueckue npusHaku (Kuo & McComb, 1998; Cambridge & Kuo,
1979; Den Hartog & Kuo, 2006; Remizowa et al., 2010, 2012; IIsenes, 1979, 1984;
Maspoaue & Coxoso, 1998; Kaul, 1993; Haynes et al., 1998; Uhl, 1947; Singh,
1965; Posluszny & Sattler, 1974; Taxtamksn, 1987; Jlokk, 2015; Lacroix & Kemp,
1997, Sokoloff et al., 2006; Itoa et al., 2009; Kirkman & Kuo, 1989; McConchie et al.,
1982; Pettitt et al. 1983; Kuo & Kirkman, 1987; Kay, 1971; McMillan & Bragg, 1987;
Cox & Humphries, 1993; Kuo, 1993; Preston, 1995; Barnabas, 1982, 1983; Isaac,
1969; Cock, 1980; Haynes & Holm-Nielsen, 2003; ITamuenkos, 1997; Guo & Cook,
1989, 1990; Daumann, 1963; Wiegleb & Kaplan, 1998; Chemeris & Bobrov, 2020;
Shutoh, 2020; Idestam-Almquist & Kautsky, 1995; Soros-Pottruff & Posluszny, 1994;

Mannino et al., 2015; lurmanov et al., 2021).:

1

. Cpena oburtanus (nmpecHoBoiHbIe (), COTOHOBATOBOHBIE 1, MOpCKHE 2);

. Kuznennas ¢opma (ogHonetHee pactenue 0, MHOTOJIeTHEE pacTeHue 1);
. OnpeBecHeBanue kopHepuia (Hamuue 0, orcyTcTBuE 1);

. BerBnenue kopHeBuia (MoHonoauanbHoe 0, cuMmnaauanbHoe 1);

. ®opma kopHeBuia (umHaApudeckas 0 wiu yruionieHHas 1);

2
3
4
5
6.
7
8
9

[Tpukpernnenne nucra k credro (0 cuasune, 1 yepemkoBbie);

. [Ipunuctanky (oTcyTcTBYIOT 0, MPUCYTCTBYIOT 1);
. Bmaranuma nucra (orcyrcrBue 0, oTkpsiToe 1, 3akpbiToe 2);

. Jluryna (namuuue 0, orcytcTBuUE 1)

10. Aypukyna (Hanmuuue 0, orcyTcTBue 1);

11. ®opma nuctoBoW mIacTUHKM (JeHToBUAHAs 0, uuUIMHApUYecKas 1,

AIUIANTHYECKAS 2, TOYKOBUIHAS 3);

12. Bepxymka aucToBOM minacTUHKU (cpe3aHHas 0, 3aoctpeHHas |1,

3aKpyTJIeHHas 2);

13. XKunkoBanue nucra (napamwienasHoe 0, nepucroe 1, oTCyTCTBYET 2);

14. Jlucropacmonoxkenue (ouepeaHoe, crpynmupoBanHoe Ha crebmsax 0,

cynpoTuBHOE 1, cipanbHoe 2, 6a3anbHe 3);
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15. Yerburie (et 0, mapauutapusie 1, TeTpaniutapHsie 2);

16. Yemyiiku (squamules) B mazyxax rnarammi (ecth 0, HeT 1);
17. Pactenue (aBynomuoe 0, ogHo1I0MHOE 1);

18. ITonoxenue cornperus (mazymrHoe 0, Bepxosoe 1);

19. Crpyktypa couBetusi (TUOUYHBIA CIOXHBIA Kosoc 0, MOYaTKOBUIHBIM

CIIO>KHBIN KOJIOC 1, OJHUHOYHBIC, PCIKC IIAPHBIC IMA3YIIHBIC LIBCTKH 2, OJHOIIBCTKOBOC

COLIBETHE 3, OJIYy30HTHUK 4);

20. bpakreu npu nBetke (2 6pakreu 0, HeT OpakTeii 1, 1 Opakres 3);
21. liBetku (oxuononsie 0, oboemnonsie 1);

22. CummeTtpus 1BeTKa (AaKTHHOMOP(HBIH 0, HE TeTepMUHUPYEMBbIH 1);
23. OkonouseTHuk (orcytcTByet 0, 1BOIHOI 1, mpocToii 2);

24. KonuuectBO ThIYMHOK (07HA 0, OT 2-X 110 4-X);

25. IlpbHuky (OucnopanruatHeie 0, TeTpacrnopanruateie 1, Ou-, Tpu- Uiu

TeTpacropaHTHaHTHbBIC 2);

26. Mopdonoruss mnwuiblieBoro 3epHa (HuTeBUaHble 0, cdepuueckue 1,

MIPOJIOJITOBATHIE 2);

27. Yucno kapnemt (ogna 0, 1e 1, oT Tpex A0 mectu 2);
28. I'mueneit (anokapmuselil 0, mapakapmHbii 1);

29. Kapniemutbl unu runeneit (cuasaue 0, Ha HOXKe 1);

30. Cronbuk wm ctunoauu (oguH 0, HeCKOJIbKO 1, HET 2);

31. Crpoenue poliablia (BeHTpaabHOE HUcOeraromee 0, anukaabHOE ITMKATHOE

1, anuKaJIbHOE TOUEUHOE 2, AMMKAIBHOE HUTEBUIHOE 3, aIMKAIIBHOE [IUINHIPUUIECKOE

4);

32. [Tonoxxenue 3aBsi3u (BepxHsis 0, HUOKHSAA 1);

33. Tun moaa (koctsiHka 0, muctoBka 1, operniek 2, kopobouka 3);
34. Yucno cemsigoneit (oana 0, ase 1);

35. BuBunapus (nanuuwue 0, orcyTcTBUE 1);

36. ITbuibHUKY (cuasurie 0, Ha THIMMHOYHBIX HUTAX 1);

37. Kppuiatble BBIPOCTHI IJIOAUKOB (MMPUCYTCTBYIOT 0, OTCYTCTBYIOT 1).
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