VYuensle 3anucku Kpsimckoro ¢enepansHoro yauBepcutera umenu B. . Bepraackoro

Buosorust. Xumus. Tom 9 (75). 2023. Ne 1. C. 38-52.

YK 574.3:504.738
DOI 10.29039/2413-1725-2023-9-1-38-52

3KONOro-sMoNnormMyECKUE OCOBEHHOCTU NOKAINbHON
nonynauunmn NELUMBO KOMAROVII GROSSH. BO BTOPUYHOM
NNIECOCTEINHOM APEAIJE

Topouenko H. M., Jlenewuxuna JI. A.°, Boponun A. A.°, Kneeyosa M. A.’

! Boponescckuii 2ocydapcmeennsiii necomexnuueckuii ynugepcumem umenu I @. Moposoea,
Boponesc, Poccus

ZBoponemcxuﬁ 2ocyoapcmeennwlit ynusepcumem, Boponeac, Poccusa

E-mail: lilez1980@mail.ru

B craTbe mpencraBieHsl pe3yabTaThl UCCIEIOBAHUNA PEAKOTO PENUKTOBOTO Buaa Nelumbo komarovii Grossh.
B JIOKaJIbHOU momysiiuu. B ycnoBusax Boponesxckoit obnmactu N. komarovii TpoXoanuT Bce (PeHOIOTHIECKHEe
¢a3bl, oOpazyeT BCXOXHE CeMeHa, HO He (OPMHPYET CEMEHHOE IIOKOJICHHE. B yCcIOBHSX BTOPHYHOTO
JIECOCTEITHOTO apeaja OTMEUYEeHO HeXapakTepHoe moBeneHue N. komarovii. B mccnenyemMoM Bomoeme cena
BorosiBiieHoBKka OH ocBamBaeT ITyOMHEI 10 4,7 M. lIMeeT BBICOKHE ITOKa3aTeIH MPOEKTHBHOTO IOKPBITHS U
MoppOMETpHYECKUX MapaMeTpoB pacTeHud Ha rinybuHax 1,5-1,9 M. TaxkcoHommyeckoe paszHooOpaszue
coobmectBa ¢ N. komarovii nHe mpesbimmaer 12 Bumos. Ilapamerpbl MecTOOOMTaHMS MO 3KOIIKaIaM
TIOATBEPIKAAIOT SKOIOrHyeckue TpeboBanns N. komarovii. CpefHue IOKA3aTeH KONHYECTBA TUCThEB Ha 1 M
cocraBisieT 1,75 mucTa A HaABOIHBIX JMCTBEB, 7 IIT. JUIA MiaBaromuX. Ha OCHOBaHMM 3THX JAHHBIX U
TUTOIIAIM KOJIOHUH YCTaHOBJICHO Hamuuy okoiio 1050 crosaux muctbeB n 4200 j1exadnx JIMCTHEB.
Knrouegvie cnosa: noroc Komaposa, mommysisiius, pacTUTeIbHbIC HHBAa3UH, BopoHekckast 001acTs.

BBEJIEHUE

HekonTponupyemass WHTPOAYKIUS PACTCHWH MPHBOIAUT K IMOSBJICHUIO HOBBIX
Yy)XEepOJHBIX BUIOB B COCTaBE CIIOHTAHHBIX PETHOHANBHBIX (iop, TpaHchopMarmu
PaCTUTENBHBIX COOOIIECTB U 3KOocucTeM B 1ienioM [1-5]. Cpenm HUX BCTpedaroTCs HE
TOJILKO 3JI0CTHBIC COPHBIC BHUJIBI CEBEPOAMEPHUKAHCKOTO I a3UATCKOTO TMPOUCXOKICHUS,
HO W penKue KpacHOKHWXKHBIC BHIBl. Hampumep, Pueraria lobota (Willd.) Ohwi
penuaitimuii Bug (iopsl JlansHero Bocrtoka [6], KOTOpBIH ObLI MHTPOAYLHUPOBAaH B
Kpacnomapckom kpae u KpeiMy, cTam MOIIHBIM arpeccopoM BO BTOPHUYHOM apeaie.
KusunbHuk Onectsmuil — 3uaeMuk ¢uopsl fora llenrpansnoit Cubupu, KpacHas kuura
P® [6]. B mecocTenHON 30HE OH aKTUBHO PACCESAETCS HA OIYIIKAX, JECHBIX IOJISHAX,
Oankax u Jecomoyocax. Jlyis pemieHust 3amad KOHTpPOJis (PUTOMHBA3HWA HEOOXOIUMBI
JTAaHHBIC TI0 HSKOJIOTUM W OWOJIOTUW TOMYJISIIHNA 9y>KEPOJHBIX WHBA3MOHHO AaKTHUBHBIX
BUJIOB pacCTCHUH.

B Hamiem wuccreoBaHMM TaKWM BUIOM-MHTPOIYIIEHTOM CO CTaTyCOM PEIKOTO
OXpaHsieMoro pacteHusi BeictynaeT Nelumbo komarovii Grossh. OH HaTypanu3zoBaiics B
BojoeMax BopoHekckol 007acTH. DTO PEIUKTOBBIM BHA TPETUYHOTO IEPHOIA,
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BHeceHHBIH B KpacHyro kumry P® [6], craryc 3 (R). Ero ecrectBeHHBIN apean
oxBaThIBaeT AMypCKyto o0nacTh, XabapoBckuii u IIpumopckuit kpas [7, 8]. Ha
teppuropun EBpazum B mpepenax Poccum mpoxoauT ero ceBepo-3amajHas TpaHUIa
apeana. N. komarovii pelNOYUTAET MPOrpeBacMble WIKCTHIE 03epa ¢ Oojee WM MeHee
CTaOUIIFHBIM YPOBHEM BOJIBL.

Bo Bropuunom apeane N. komarovii akTHBHO pacceiseTcsl B IPOTOUYHBIX BOAOEMAax
crenHoit 30HBI KpacHomapckoro kpas. Bemer k moTepe OmopazHo0oOpasws BOJHBIX
9KOCHCTEM, BBITECHSS paHee IPOU3PACTABIINE BUABl PACTEHHH; W3MEHSET CKOPOCTh
TE€YCHHUA BOABl W TOBBIIIAET YPOBEHb JHA; YCKOPAET HIBTPOPHUKAIUIO0 BOAOTOKOB [9].
KoHTponp mnomymsiumii Takux OXpaHSEMBIX BHIOB 3HAYUTEIBHO YCIOXKHSICTCA H3-32
HECOBEPIIICHCTBA TNPHUPOIOOXPAHHOTO 3aKOHOJATeNbCTBA. He MPHBOAMTCA TOYHBIX
JAHHBIX 110 CTATYCy BHJIA M €T'0 HKOJIOTUYECKON CTPATETHH BO BTOPUIHOM apealie.

Lenp uccnemoBaHus — OLEHUTH KOJIOT0-OMOJIOTHUECKHE OCOOCHHOCTH JIOKAJIbHOM
nomysauuu jgotoca Komaposa (Nelumbo komarovii Grossh.) Bo BTOpUYHOM JECOCTETHOM
apearne. 3ama4d WCCIIEOBAHUS: TPOCIEANTD AAaThl HACTYIUICHUS U TPOJOJKUTEIHHOCTh
¢deHodas; ompeAenuTh OCHOBHBIE TI'€OOOTAHMYECKHE XaPaKTEPHCTHUKH COOOLIeCTBA C
N. komarovii; ycTaHoBUTh MOp(HOMETpUYECKHE MOKAa3aTeNd HAABOAHBIX W TUIABAIOIINX
JUCThEB HA PA3IUYHBIX y4dacTKaxX KOJIOHHMH; OXapaKTepH30BaTh COCTOSHHE JOKaJTbHOU
MIOTTYJIALIMN BU/IA.

MATEPHAJIbBI 1 METO/bI

Tepputopus HCCIEOBaHUS OXBaThIBACT JIECOCTENIHOE YepHO3eMbe B Ipeleliax
Boponexxckoit ob6mactu. J[OCTOBEpHO yCTaHOBIEHO Tmpowm3pacTanue N. komarovii B
uckycctBeHHOM Bojoeme Ha tepputopun CHT «Ocenp» CeMuUIyKCKOro paiioHa
Boponexckoit obactu, koopauHaTel: 51,7784482 ° N, 38,9715274 ° E.

B nepuon 2016-2021 rr. mpoBOAMIIN MTOJIEBBIC HCCIIEAOBAHMS KOJIOHUU N. komarovii.
OukcupoBany oOMMNA KOHTYp MOMYJISLUH, B Mpenenax KOTOPOW 3aKiaIblBaju MPOOHBIC
nnomanky 2 M2, 4 M%, 8 M°. YuHTBIBAIM NpEreHEPATUBHEIC M I€HEPAaTHBHBIC MOOETH,
HOPOBOAMIM H3MEpEHUs OHMOMETPHUYECKMX IIOKa3aTelieil: BBICOTY CTOSUUX JIUCTHEB,
JMAMETp IUIABAIOIIMX M CTOSYHX JIMCTHEB, KOJTMUYECTBO IUIOJOB C CEMEHAMH Ha 2 M,
YHUCIIO CEMSIH B OJTHOW KOpOOOUKe.

O1neHuBaJIN IUIOTHOCTH TOMYJIALUY HA €AUHUILY IJIOLIa 11, OCOOEHHOCTH €€ pa3BUTHS
B IpocTpaHcTBe U BpeMeHH. Ompenensid CpoKH IPOXOXKAEHHS OCHOBHBIX
¢enonornueckux ¢(az mo meroauke H. U. Berineman [10]. IlpoBenmeHsl u3mepeHus
TeMIlepaTypsl BOABI, 3a(UKCHPOBAHBI METEOpOJIOTHYECKHE ycioBuA. [l n3ydeHus
roKaszaTesieil BoJIbl ncnop30Baiii Konaykromerp COM-80 HM Digital.

CraTucTHuecKuil aHalnW3 NMPOBOAWICA C HCHONb30BaHMEM mporpamMMbel MS Excel
2016. Bpluucnanuch cpeaHHE 3HAYEHHWs W TMPOLEHTH. lIpuMeHsuMch COpTHpOBKAa U
aHaJIN3 JaHHBIX, a TAK)KE IIOCTPOEHUE AUArPaMM.

Jis  xapakTepucThkH cooOmiecTBa ¢ ydactueM N.  komarovii  WCTIONB30BAIA
oOmenpuHATEIe MeToapl B reodotanuke [11, 12]. B mepuon 2019-2021 1r., cuenansl 4
OIIMCaHus. YCTaHOBWIM OCHOBHBIE F€000TaHMYECKHE XapaKTEPUCTUKU MPUOPEKHO-BOJHOIO
COo00ITIeCTBA: TPOSKTHBHOE MTOKPBITHE, BUIOBOE OOMIIHE, (PIIOPHCTHIECKOE OKPYKEHHE.
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OrmeHKa YKOJOTHYECKOTO MPOCTpaHCTBA momyysinuu N. komarovii TipoBelieHa Ha
OCHOBE O00pabOTKM Te000TAaHWYCCKUX OIHMCAHWA 10 DKOJOTHYSCKAM  IITKajaM
. H. Llpiranosa [13] B nporpamme Cyganov_scale_new alg [14]. Vicnonb3oBanu cpeanue
apuMeTHYeCKUe 3HAUYCHUs CICAYIONIMX I1apaMeTpoB: TepMmopexuMm kimuMarta (Tm),
KOHTHHEHTanbHOCTh KiauMmata (Kn), apumHocts / rtymumaHocTh kiaumMmara (Om),
kpuoxmMatuaeckuii (Cr), Bnaxknocts nous (Hd), tpopHocTs mous (Tr), 6GoratcTBo mo4yB
azorom (Nt), kucmotHocTh nouB (Rc), ocBemeHHocTs / 3aTeHenue (Lc), mepeMeHHOCTh
yBnaxaeHus (Fh).

Jlns aHanmm3a ponyM HAABOMHBIX M IUIABAIONINX JMCTHEB JIOTOCA HMCIIOIB30BATN WX
YUCJICHHOE COOTHOIICHHE Ha Pa3IUYHBIX YYacTKaX KOJOHHUM U CTaTHUCTUYECKYIO
00paboTKy N3MEPECHUI JTUCTOBBIX IUIACTHHOK.

PE3YJIBTATBI U OBCYXKIEHUE

JocToBepHO HM3BECTHO TpU MECTONpOHM3pacTaHusi BUIOB poaa Nelumbo Adans. B
Boponexxckoit  obmactu: Ilomropenckwit  paiion, CeMIIyKCKHH  palioH  cejo
BorossnenoBka, ropoackoil okpyr r. Boponex, c. PenHoe (3aToH peku YcMmaHKa, paiioH
yi. Peibankas). B [Togropenckom paiioHe yctaHoBieHo npouspactanue Nelumbo caspica
(Fisch. ex DC.) Fisch. B okpecTHOCTAX paiioHHOTO IIeHTpa [loaropeHcKkuii Ha METKOBOILE
npyna «Kamam»: 50°2426.1"N, 39°3924.5"E [15]. Ilo cocrosamio Ha 2014 ronm
nomymsinus 3aHuMana okono 0,6 ra. N. caspica penuKTOBBIM BuI, 3aHeceH B KpacHble
kauru PO [6], Actpaxanckoii obnactu (2014), Kammeikun (2010). Ero pacnpocTtpanenue
B Bonrorpanckoil o0macTé BBI3BIBA€T OINACEHUs, 3[€Ch OH BBICTYMAaeT B KadecTBE
WHBA3WOHHOTO BUJIA.

MecToHaxoxaeHue nomyainun Nelumbo spp. B 3aTOHE pekn YcmaHka y ¢. PenHoe
YCTaHOBJIIGHO OJylarofiaps MECTHBIM JIIOOMTENsM mpHupoabl. HaydHple uccienoBaHus
3aranupoBanbsl Ha 2022 1. HeoOXoaMMO YCTaHOBJIICHWE BHJIOBOW MPHUHAJIICIKHOCTH,
OCOOCHHOCTEH POCTa U Pa3BUTHS KOJIOHUU.

Ilonymsamust N. komarovii B CeMHITyKCKOM paiiOHE SBJISETCS CaMOW KPYIMHOW B
Boponexckoit obmactu (puc. 1, 2). B ycmoBusx necoctemHoil 30HBI N. komarovii
COXpaHSCT CBOIO JKM3HEHHYIO ()OpMY MHOTOJIETHETO JIETHE3EJICHOTO TPaBSHHUCTOTO
TOJICTO-NTHHHOKOPHEBHUIITHO-KUCTEKOPHEBOTO CUMIIOUAATEHO HapacTaromiero
MOJIMKAPIIFKAa C PO3ETOYHBIM MPAMOCTOSYUM IoOeroM. Hamm He ObLIM 0OHApYKEHBI
MOJIOJIBIC CESHIIBI, TUITUYHBIC JIJISl TATBHEBOCTOYHBIX MOMYJISIUN B TMPUPOIHOM apeae.
OHU OTIMYAIOTCS TOJBOMHBIMH IITUPOKOJIAHIICTHHIMH, YCITyCBUIHBIMUA JIHCThSMU,
KOTOpBIE OOBIYHO OXBATHIBAIOT MOJIO/BIE TIOYKH W TOYKH POCTa MOJIOJIBIX KOpHEBHII. J{7s
MIOMYJIAIIMA BO BTOPUYHOM apeaje XapaKTEepPHbI MOJIOJBIC PACTEHUS BETETATUBHOTO
MIPOUCXOXKJICHUSI C TIOTPY)KCHHBIMH JIUCTBSIMH OKpYIJIol ¢opMmbl. ['eHepaTHBHBIC
pacreHus (GOpPMUPYIOT IUTABAIONIME W HAJBOJTHBIC BO3IYIIHBIC (CTOSYHE) IJUCThS
IIUTOBUIHO-OKPYTIION (HOpMBI, TIOJHUMAIOIIMECS HAJ BOJIOW Ha ITUHHOM 4YeperiKe
(6omee 2 m).

IlokazaTenu BOABI B BEreTallMOHHBIA Tmepuon: Temneparypa 16.9-27.5 °C,
KOJIMYECTBO PACTBOPEHHBIX cojeil 172-174 gyactn Ha MWIIHMOH (ppm), BoJa cCpemHei
3KECTKOCTH, npo3payHocTs 1.00-1.20 m.
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®a3a axTHUBHOW Bereramw N. komarovii TPHUXOOUTCS Ha Mal-UIOHB. YXKe
12. 05. 2020 oTmeuanuch HaABOIHBIE JHCThA. MaccoBoe LBETEHHE — CepeauHa, KOHeEI
utoist, 28. 07. 2020 Habiroganoch UBETEHUE U 3aBsi3bIBaHKE TUI00B. C cepeaArHBI aBrycTa
14. 08. 2020 HaumHAIOT CO3peBaTh ceMeHa. [{BeTeHne MOTHOCTRIO 3aBEPIIAETCS K Havaly
cenTsiops — 07.09.2020, B »ToT mepuon HAOMIOJAIOCh MHOTO 3€JEHBIX IUIOJOB C
HEBBI3PEBIIUMH CEMEHAMH.

Puc. 1. O6umwmii Bux xomonmu noroca Komapora, mpyn B cene boroseieHoBKa,
centsops 2021 . (poTo aBTOPOB).

B 2021 r. nHagBoansle nucThst oTMedeHsbl 20 masi, 1 aBrycra — eAMHUYHOE CO3PEBAaHUC
ceMsiH, a 14 aBrycra — maccoBoe. [locie HOYHBIX 3aMOPO3KOB 29 CEHTAOpS pa3BHTHE
pacTeHu U cO3peBaHUE CEMSH 3aBEPILUIOCH.

B ycnosusix Boponexckoii oonactu ¢asa Beretanuu N. komarovii IpoaomKaeTcs 10
HACTYIUICHHUSI HU3KUX ITOJIOKUTENBHBIX Temreparyp. [IpoJomKuTeIbHOCTh Oy TOHU3AMN
COCTaBIsieT B cpemHeM 25 aneid, nsereHus — 30 mHel, co3peBanusi cemsH — 30 mHEN.
Bererauust N. komarovii HauMHaeTcs npy Temnepatype Boasl 14—15 'C, GyTonHmsamus —
npu Temneparype +20 C. JIns LBETEHHS M CO3PEBAHMS CEMSH HEOOXOMMMBI 0ojee
BBICOKHME 3HauyeHHs TemmepaTypsl Bombl +25 C. C 2016 mo 2021 rox N. komarovii
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3aBepIian CcBoe (DEHOJIOTHMYECKOEe pa3BUTHE ceMeHoIIeHHeM. [IpoJomkuTenbHOCTh
¢denonornmyeckux Gaz N. komarovii 3aBUCHT OT KOJMYECTBA JHEH C BBICOKUMU
TI0JIOKUTENBHBIMH TEMIIEpaTypaMH.

OCHOBHBIE XapaKTEPUCTUKH KOJOHMM B cele borossieHOBKa IpeACTaBICHBI B
tabmure 1.

Puc. 2. Iisetku N. komarovii, npyn B c. borossinenoska, 28.07.2020 r. (dpoto
aBTOPOB).

B ycnosusix Bojmoema N. komarovii pacrer Ha riyoune 0,2-4,7 M. Bricokue
MOKa3aTeIu MPOSKTHBHOTO TMOKPBHITUS U MOP(HOMETPUUECKHX XapaKTEPUCTHK pPacTEHHN
ycTaHoBieHbl Ha miryomHax 1,5-1,9 M. OtmedeH OBICTpHIH pPOCT TOMyJISANMH B
2019-2020 rr., KOJIOHUS YBEIHUYMWIACh IPAKTUUECKHU B JBa pa3a, 3HAUMUTEIBHO BEIpOCIIa €€
MIPOAYKTHUBHOCTB. B cpenHem B ofHO# KopoOouke 13—20 BBIMOIHEHHBIX CEMSH.

TakcoHOMUYECKUI aHanmu3 (UIophl coollnecTBa ¢ ydactueM N. komarovii mokazan
HU3KOE BUJIOBOE pa3HooOpasue (12 BuioB). B coctaBe 1ieHOQIIOPHI 10 CEBEPHOM rpaHuIle
KonoHuW OoObuHBL: Typha angustifolia, Phragmites australis, Scirpus sylvaticus,
Equisetum fluviatile, Glyceria fluitans. Y13 cBOO0AHO TIIaBAIONINX HAa MOBEPXHOCTH BOJBI
— Hydrocharis morsus-ranae. Cpenu norpyxeHHbIX TuapoduroB Ha rnyoune 1,5-1,8 m
o0brunbl:  Myriophyllum verticillatum, Myriophyllum spicatum, Elodea canadensis,
Potamogeton lucens, Ceratophyllum demersum, Najas minor. C 10)KHOU 4acTU KOJOHHUU
enMuHUIHO oTMeueHHI Elodea canadensis, Potamogeton lucens, Ceratophyllum demersum.

B nenTpanpHBIX ydacTKax KOJOHHHM C 0Oojee BBICOKMM MOKpeITHeM N. komarovii
HaOIOaeTcsT HHU3KOE YYacTHE MECTHBIX NPUOPEKHO-BOAHBIX M BOJHBIX DACTEHU,
KOTOpbIe Ooliee aKTHBHBI B (uTOIeHO3ax 0e3 N. komarovii. DnuMuHAIMS a0OpPUTCHHON

42



3KONnoro-sMoONOrM4YECKME OCOGEHHOCTU NNOKAJILHOM ...

(dbaopel B pe3yibTaTe SKCIAaHCHH N. komarovii B BOAHBIX 3KOCHCTEMaX OTMEYACTCs
MHOTMMH HCCaeaoBaTensaMu [2, 16].

Taoauna 1
JIliHAMH KA OCHOBHBIX XapaKTepUCTUK KoJionuu N. komarovii B 2016-2021 rr., cejio
BorosiBiaeHoBKa
OCHOBHbBIC XapaKTePUCTHKH
Yucno
Tonsl I1aBaro-
Yucno Bricora
Ha0JII0- ) Juamazon HIAX
o S, m KOpPOOOYeK HaJ IIpumeuanue
JEeHUN TTyOUHBI JINCTHEB / 2 o
Ha4 M BOJIOM
CTOSYMX Ha
4
EZI[;I)I:qu okouo 15
2016 AK3EMII ~1,5m - - ~20 cMm UBETOB\LION
SApbL Y OB Ha BCIO
K KOJIOHHIO
2019 | 250m | 1-25M 30-40 15 <40 oy | 4> mmonos
Ha 1 M KB
2020 | 500M° | 14w ~40 18 ~40 oy | V77 muomos
Ha 1 M KB
2021 | 600M> | 1-47wm 30-56 13-16 ~40 cm 7'2H9;‘1H;§‘°B

Tak xak N. komarovii He mnpenctaBmern B mmkamax JI. H. lpranosa [13], TO
JKOJIOTHYECKYIO XapPaKTEPUCTUKY €T0 KOJOHHU OMPEICIWIH 10 COITyTCTBYIONIMM BHIaM
NpPUOPEKHO-BOJHOTO  COOOIIECTBA.  AMIUIMTYa  OKOJIOTMYECKOTO  MPOCTPAHCTBA
u3ydeHHoW momyisimuu N. komarovii cootBetctByeT: Tm (7,2-8,3) — cybOopeanbHOMN-
OopeoHemopanpHOUW  dKojormdeckoit rpymme, Kn (7,9-8,4) - wmarepukoBoit
aKosioruueckoit rpymme, Om (8,3-8,4) — cemuapunnoii, Cr (7,9-9,6) — cyOKpHOTEpMHOIA-
remukpuotepmuoir, Hd (18,6-23,6) - OonorHol-BogHOU, Tr (6,9-7,8) -
JIMKOCEMUIBTPOHOK-TIHKOCYyO3BTpOodHOM, Nt (7,0-11,1) — CcyOHHUTPOPHUIBLHOM-
HutpopmwieHoii, Rc (7,5-8,2) - cybamumodunenoit, Lc (0,8-3,2) — BHemecHoO-
kycrapuukoBod, Fh  (1,1-3,5) -  KoHTpacTopuIbHOH-CyOKOHTPAacTO(UIbHON
9KOJIOTHYECKO# rpyte (Tabi. 2).

Ponp accHMuIIAIIMOHHOTO ammapaTra B JKOJIOTHYECKOW cTpareruul N. komarovii
BEICOKAa. Ee oOlleHMBaiM Yepe3 CTaTHCTUYECKYI0 O0paOOTKy W3MEpPEHUI JHCTOBBIX
mIacTHHOK. Ha Bcelt rmomaam KOJOHWH OBITM H3MEPEHBI 48 CTOSUMX M 54 nexadmx
nucTheB. OHU M3MEPSUTHCh CILIOIIHBIM TIPOXOOM C BBIOOPOM CITydaiHbIX Tpymn Ha 1 M° B
Pa3HBIX YacTSAX KOJOHUHU.
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Tadauna 2
Iloxa3aTenn 3K010rHYECKUX WIKAJ 0MOTONA NPUOPEKHO-BOJIHOI0 CO001IECTBA C
yuactuem N. komarovii, Bonoem B cese borosiBieHoBka

Crioco6 DKOJIOTHYECKHE TTapaMeTPhI

pacueta Tm Kn Om Cr Hd Tr Nt Rc Lc Fh
Perpeccust | 7,2 | 7.9 8,3 9,6 | 23,6 | 69 | 11,1 | 82 | 0,8 1,1
Cpennuii 8,3 8,4 8,4 79 | 18,6 | 7.8 7,0 7,5 | 3,2 | 3,5

JlaHHBIE 110 TUAMETPY JIeXKAIEro Ha BOJE JINCTA OBLIIM OTCOPTHPOBAHBI U MTO/IEICHBI
Ha 4 xBapTwis (LEpPBbI, BTOPOM, TPETHIl, YETBEPTHIM). AHAIN3 CpEeAHErO IUaMeTpa
MoKa3aa, 4To Ui TEPBOTO KBAapTHIS XapaKTepHBI AWaMeTpbl oT 13 cMm mo 26 cM u
cpexanM 3HadeHueM 20,89 cMm; mis Broporo — 26-32 cM (29,50 cm); Tpethero — 33-42 cm
(37,86 cm); wetBeptoro — 4370 cm, (45,57 cm). Cpeanue mnomanu aucta N. komarovii,
XapakTepHbIC IS KaXKIOro KBapTWis, coctaBuiud 281 oM’ 5352 oM®, 7993 oM’
1271,6 cM” cootBeTcTBeHHO. Ha OCHOBAHHH TTOyYEHHBIX JAHHBIX OCTPOCHA AHArpaMMa
(puc. 3), oTpaxkaromias BKJIAM KaKIOTO KBapTWISA B IUIOMIAAL IOKPBITHS BOJHOMN
MTOBEPXHOCTH.
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Puc. 3. BKJ'Ia,Z[ KaKA0T0 KBAPpTWIA B IUIOINAAb ITOKPLITUA BO,Z[HOﬁ IMOBCPXHOCTH.

Takum 00pa3oM, HaIJISAHO NIPOAEMOHCTPUPOBAHO, YTO BKJIAJ TPETHEr0 U YETBEPTOrO
KBapTWIsI B MOKPBHITHE MOBEPXHOCTH BOABI cOCTaBIiAeT 72 % oT of0wmeil momanu
MOKPBITHSL, TPH 3TOM 63 % HX BKJIala IPUXOAUTCA HA YETBEPTHIM KBApTUIIb.

Cxoxue JaHHbIE MOJIYYEHBl NIPU UCCIIEIOBAaHUM HAJABOAHBIX JIUCTbEB N. komarovii.
UzmepeHo 48 sK3eMIUIAPOB, KOTOPHIE TakK ke ObUTH moaeseHsl Ha 4 kBapTwis. [lepBeiit
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ciararoT JMcThsa nuamerpoM 19,5-30 cm (cpemnuee 3nauenue 24,3 cm), Bropoit — 30-38 cm
(34,20 cm), tperuit — 39-44,5cm (41,75 cm), dwerBepthiii — 47-54cm (50,0 cm).
CoOOTBETCTBYIOIIME CPEIHUE TUIOIIAAN JIUCTA IS KaXKAOTO KBApTWIS COCTABIIIU
4744 cM?, 924,5 ev?, 1371 ev?, 1968,8cm’.

Ha ocHOBanmmM TMOMYy4YeHHBIX MJAaHHBIX COCTaBleHa jgmarpamMma (puc. 4),
MOKA3bIBAIOIIAsT OTJENBHBIA BKJIAJ KAXKIIOTO KBapTWIS B ILIONIANb MOKPHITHS BOJIHOMN
MTOBEPXHOCTH.
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Puc.4. OtnenbHbli BKIaA KaxJOro KBApTWIS B IUIOMIAJb HOKPHITHUS BOIHOU
TTOBEPXHOCTH.

Jlonst mepBOro KBapTWIS B MPOSKTUBHOM MOKPHITHU TPAKTUYSCKH COOTBETCTBYET
TaKOBOMY Y JISKAUHX JIUCTHEB, OIS TPETHETO W YETBEPTOTO KBApTHIIs cocTaBisieT 71 %
OT o0mIel TuTomany MOKpeITH. [Ipy 3TOM BKJIAJ YE€TBEPTOTO KBAPTHIISA cocTaBisteT 69 %
OT ATOM BEJTMYMHBI.

Ha ocHOBaHMM TmONYYEHHBIX JaHHBIX YCTAHOBIEHO, 4TO mana N. komarovii
xXapakTepHa cxoxas crparerus ¢Qukcanud QoroaktuBHoN paawanuud (PAP) kak y
JIeKAIUX Ha BOJC JUCTHEB, TaK M y cTosiuMX. CpemHss IUIOIIAIh CTOSYMX M JICKAYMX
JTUCTHEB paBHa 721,8 oM H 1184,2 cM’> COOTBETCTBEHHO. Cpenusia mwiowaas JIMCTOBOM
IJIACTUHBI JIS)KaunWX JIUCTheB B 1,64 pasza Oosble, 4eM CPEemHSs IUTOIIAIb JTHUCTOBOM
TUTACTUHBI CTOAYHX.

B pesynbraTe wuccrnemoBaHUS ONPENEIWIN, YTO CTOSIYUE JIUCThI B CPEIHEM
coctaBisitoT 20-30 % oT o0mero KoJMW4YecTBa JHUCTHEB. ODTO XapaKTEpHO IS BCEX
yaacTkoB KoioHHH N. komarovii kxpome camoro craporo (~100 M?) H caMBIX MOJTOIBIX
MOTPaHUYHBIX ydacTKoB. [lpu paccmorpernu 200 THMUYHBIX CPEIHUX JIUCTHEB OyneT
MOJTYYEHO CIIEIYIOIee COOTHOIICHUE: CyMMa TUIOIIAACH CTOSTYUX JTUCTHEB COCTABUT BCETO
35,35 % ot oOmed TIOMAmd TPOSKTUBHOTO TIOKPHITHSA KoJIOHWH. Ilmomans
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MIPOCKTUBHOTO MOKPHITHS JIS)KAUNX JINCTHEB, COOTBETCTBEHHO COCTaBUT 64,65% oT 0bmmieit
TUTOIIA T TIOKPBITHSI.

JIJis BBIYUCIICHUS TUIOMIAIN TTOKPBITUS 3epKajia BOJBI UCCIICOBAHBI JBa TUITHYHBIX
y4acTKa KOJOHMH 110 4 e KaXXIBIU ¢ KonuecTBOM TucTheB 6\30, 8\26 cTosunx \ nexxauux
COOTBETCTBEHHO. Ha OCHOBaHWM MJaHHBIX IUIONMIAAW JINCTA TIONYYEHBI pPe3yJIbTaThl
nokperts 28759,34 cM® s mepBoro yuactka u 28240,52 cM’ 1S BTOPOTO ydacTka.
Pasauna mexny pesynastatamu — 1,8 %. Ilnomans nokpsITHs 3epkana Boasl — 71,9 % B
niepBoM cirydae 1 70,6 % Bo BropoM. CpemHsis Tiomanb MoKpeITest — 71,25 %.

Ha ocHOBaHMM TOJYYeHHBIX paHEE [TaHHBIX MOXKHO YTBEp)KAATh, HYTO CaMble
KPYITHBIC JIUCThS CO CPEITHUM JIUAMETPOM OT 33 CM I JIeKaYUX U OT 39 CM ISl CTOSTIUX
MOKPBIBAIOT 0KOJIO 50 % BOMHOM MOBEpXHOCTH. IIpH 3TOM HE3HAYUTETHLHOE PACXOXKICHUE
pe3yabTaTOB IUIOMIAAN TMOKPBITHSA HAa JBYX THUIUYHBIX YYacTKaxX MOATBEPIKIAET, YTO
N. komarovii B cpegHeM TMOKPHIBACT OAMHAKOBYIO IUIOMIAAL 3€pKaia, peryiaupys
COOTHOIICHHE HAJIBOJAHBIX U CTOSYHX JINCTHEB.

JlanpHEHIIMMH UCCIIeTOBAaHUAMU OBIITM OXBAYCHBI CaMbIi CTAPBIA yJaCTOK KOJIOHHH,
camblii MOJIOJIOW BOCTOYHBIH Y4acTOK M caMblid TIyOOKwid I0KHBIA. HecmoTps Ha ux
Majayl IUIOMAAh IO CPAaBHEHHUIO CO BCEM KOJOHUEH, OHU OTYETIMBO BHU3yalIbHO
ompezaensiorcs. Ha  HEKOTOPBIX  y4acTKax  IOJNydeHHBIE paHee COOTHOIIEHUS
MIPOEKTUBHOTO TTOKPHITHS HAPYIIATUCH.

N3yuenue camoit MOJIOJ0M BOCTOYHON YACTU KOJOHUHU MOKA3aJ10 HaU4Ke 25 TOJIBKO
JIeXKAUNX JTHCTHEB Ha 4 M”. JlHaMeTpBI JINCThEB TIEPBOr0 KBAPTHIISL COCTABILIHA 13-29 cm,
BTOporo — 30-36,5 cM, Tpethero — 37-48 cm, gerBepToro — 49-61 cm. Cpemusis mIomass
JUCTheB — 412,5 CM2, 823,9 CMZ, 12949 CMZ, 2461,5 cM’ COOTBETCTBEHHO KBapTHUIIIO.
CooTHoIIeHUE TUIOMACH TO KBApTWISAM COXPAHSJIOCH I ATOH YacTH KOJOHUU U
MpeACTaBICHO Ha auarpamme (puc. 5). Kak 1 B THTHYIHBIX cirydasx, 6onee 70 % ruromiamau
3aHUMAJIH JIUCThSI U3 YETBEPTOTO U TPETHETO KBAPTUJICH.

1-if KEapTHIE
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2-1 KBapTIWIb

17%

4-ii KBapTHIE
49%

3-if KBapTHIb
26%

Puc. 5. CooTHOmenue miomaaei no KBapTHIIIM.
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[TokpeITHE NEKAYNMH JTUCTHSIMU COCTaBIsICT 74,9 % TMOBEpXHOCTH BOIEI, 4TO B 1,73
pasa TPEeBBIIIACT TAKOBOW MOKA3aTeNbh MOKPBITHSA JUIS JIGKAUNX JIUCTHEB HA THITMYHBIX
ydacTkax konoHuH. C Ipyrod CTOPOHBI, STOT MOKa3aTelb OJIM30K K OOIIEMY TOKa3aTelto
MOKPBITHS JUIS JISKAYNX U CTOSIYUX JTUCTHEB.

Cremyer OTMETHTH, YTO TIPH BBIpANIUBaHUU N. komarovii U3 CeMSH PENPOTyKITNN
JTAHHOW KOJIOHWH, (DOPMUPOBAHUE CTOSYUX JINCTHEB B TIEPBEII TOJ] MPOUCXOAUT TOJBKO Y
pacTeHwmii ¢ peryIsSpHBIM BBEJCHHEM YIOOPESHUH U BHICOKUMH 3HAYCHUSMHU TEMIIEPATYPhI
BozwI (28-30 °C). UccrnemoBanus TUKOPACTYIIUX MOMYJSAIAid N. komarovii He 0OTMEYar0T
TTOSIBJICHUE HAIBOIHBIX JIICTHEB B TIEPBBIN TOJ sKu3HH [17-19].

IOxHas camasi riyOokas 4acTh KoJloHMHM N. komarovii 3aHUMaeT OKOJO 2 M,
IJIOMIAh TPOCKTUBHOTO MOKPHITHS — 22,4 %. Y CTAaHOBICHO HAJUYHE JIGKAUNX JINCTHEB C
ryounsl B 4,7 M. B mpemenax ydacTka OTMEYEHO BCETO 5 IIIABAIOIMINX JIMCTHEB C
nuametrpamu 26 cM, 30 cM, 34 cM, 37 cM, 40 cM. 1St TUIIUYHBIX YYAaCTKOB TAKUE Pa3MEpPhl
COOTBETCTBYIOT BTOPOMY U TPETbeMy KBapTHIIO. JINCThEB C AMAMETPOM THUITHYHBIM IS
MEPBOTO WJIM YETBEPTOTO KBapTWIA HE HaiijneHo. BeposTHee Bcero 3TO CBI3aHO C
0ONBIION TIYOMHOW W KOJHMYECTBOM PECYPCOB, KOTOpPBIC 3aTpayMBacT pAcTCHUE Ha
pa3BuTHE TOMOOHBIX JIUCTheB. HeOompmuM U cnabbIM JUCTHSIM HE XBaTaeT CHII
MPOOUTHCA C TAaKOW TIyOWHBI, TPH ATOM KPYIHBIC JHCTHS U3 TPETHETO M YETBEPTOTO
KBapTHWIS TPATAT CIMIIKOM MHOTO CHJI Ha IPOPACTaHWE CKBO3b TOJIIY BOIBI M IO 3TOM
MPUYUHE HE MOTYT JOCTHTHYTh HamOOJBIIUX pa3MepoB. CpenmHss IUiomanb JUCTOBOM
mracTuHe! — 895,5 cM”. JIMCTBS HAa JaHHOM y4acTKe B cpelHeM B 1,24 pasa Goublie deMm
Ha THIIMYHOM.

UccnenoBanbl 4 M> ¢ caMbIM GOJBIIMM KOJIHYECTBOM JIHCTHEB B 3arymieHHON cTapoit
YaCTH KOJIOHUHU: 56 nexaunx U 25 croguux. MIX cOOTHOIIIEHNE OKa3aJIOCh HETUITHYHBIM U
coctaBmio 100:224 (as TUMUYIHBIX yJacTKOB KOJIOHHMH 25 %). Umenno 3aech B 2016 T.
OBLIO OTMeueHO nepBoe nBeTeHue N. komarovii. [nomans TOKPEITHS TOBEPXHOCTH BOJBI
NexaunMu THCThsME coctaBiwia 40421 om® uz 40000 CMZ, mwa 101,05 %, mmomans
MOKPBITHS CTOSMUMH JIUCThSIMH cocTaBuia 29604,95 om®, i 74 %. Takum obpazom
MPOCKTUBHOE TIOKPHITHE HA JAHHOM ydacTke B 1,75 pa3za MpeBbICIIIA IDIOMATL 3€pKaa,
COOTBETCTBEHHO y N. komarovii TpOSBISETCS OIpPENCICHHAS KOHKYPSHIMS MEXITY
HaJIBOIHBIMH U JIEKAYUMU JTUCTHSIMH.

3AK/IIOYEHUE

B ycrioBusiX BTOpUYHOTO JIECOCTEITHOTO apeaia OTMEYEHO HeXapaKTepHOe MOBeIeHIE
N. komarovii. B uccinemyemom BojoémMe cenla borosiBlieHOBKa OH OCBaWBaeT TIIyOHMHEI IO
4,77 M. MmeeTr BBICOKME MMOKAa3aTeN MPOEKTUBHOTO TOKPHITUA U MOP(POMETPUIECKHX
mapamMeTpoB pacteHuii Ha riayomHax 1,5-1,9 M. B ycmoBusx Boponexckoit obiactu
N. komarovii npoxonut Bce (eHoNornyeckue (aspl, 00pa3yeT BCXOKUE CEMEHA, HO HE
(hopMHUpYET CEMEHHOE MTOKOJICHHE.

TakcoHomudeckoe pasHooOpasme cooOmiecTBa ¢ N. komarovii He mpeBbImmaer 12
BuoB. [lapaMeTpbl MeCcTOOOWTaHWS TO 3KOIIKajaM MOJTBEPKIAIOT SKOJIOTHUECKUE
tpeboBanus N. komarovii.

JIIs  THUOMYHBIX YYacTKOB KoyoHMH N. komarovii moutd 3/4 ¢doTocuHTe3a
OCYILECTBISIIOT JIMCTBS CO CpefHed mromanpio 1659 oM (MHHHManmbHas ot 855 cm?),
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cpemHUM auaMeTpoM 44,9 ¢cM, MUHAUMAITEHBIM JUAMETPOM 33 CM IS JISKAINX, a TAKXKE C
MUHHAMAJIEHBIM JuaMeTpoM 39 cM, cpemHuM auameTrpoM 45,9 ¢cM U cpemHeit TUIomnaapio
s ctosunx 1669,9 om? (MpauManeHas ot 11945 CMZ). Kakx MoxkHO BHOCTH U3
MOJYYEHHBIX JTaHHBIX, JUIS CaMbIX J(P(EKTUBHBIX JIUCTHEB CPEIHHE MPOIOPIIUU
pa3nuyaloTcsl HE3HAUMTENbHO. Tak, Hampumep, pasHHIIA CPeAHEH IUIOMIATN CTOSYNX U
JeKaYnX JUCTHEB cocTaBisger Becero 0,65 %, a pa3HUIA CPEIHHUX JUAMETPOB COCTABIISICT
2,18 %. Jluctbsd TpPETbETO M YETBEPTOTO KBAPTHIEH Kak JIekKaunmxX, TaK M CTOSUYHUX
(bopMHUpYIOT MaKCUManbHO J(PQPEKTHBHBIA W ONTUMAIBHBIA B JaHHBIX YCIOBHUSIX
(hOTOCHHTETUYCCKHII arapar.

Ha ocHOBaHMM W3y4YeHWS THUIHWYHBIX YYaCTKOB KOJIOHHHM IIOJIYYCHBI CPEIHUC
TOKa3aTe i KOJIMYeCTBA TUCTheB Ha 1 M. UHCIIO CTOSUMX JTHCThEB cocTaBiser 1,75 mucra
Ha | M°, a mexaunx — 7 mr. Ha 1 M°. Ha OCHOBAaHMM STHMX IaHHBIX M IUIOUIAAH KOJOHUH
ycTaHoBJIeHO Hamuuuu okojo 1050 crosuux nuctbeB U 4200 nexaymx JUCTHEB.
Cuutaercs, 4YTO €CIM 4YHCIO CTOSIYMX JHUCTHEB MPeoOsiaaeT HaJl IUIABAIONUMH Y
N. komarovii, TO 3TO CAATaETCS MHANKATOPOM Oiaromnoiyuns nomyisiuu [20]. B Hamem
Clly4ae Ha BCEX y4YacTKaxX KOJIOHMM OTMEUEHO YHCJICHHOE IMPEBOCXOACTBO HAIBOJHBIX
mucTheB. TeM He MeHee, KU3HEHHOE COCTOSIHAE PACTECHUI U JUHAMHKA Pa3BUTHS KOJIOHUU
MOJITBEPKAAET OJIAarONpPHUATHBIE YCIOBHS MPOU3PACTAHUS B YCIOBUSAX JAHHOTO BOJHOTO
o0bekTa. PerymsapHeii MOHWUTOPWHT mTONMyJIsSmuid N. komarovii BO BTOPHYIHOM
JIECOCTETIHOM apealieé IMO3BOJUT OLICHUTHh €ro JKOJIOTMYECKYI0 CTpaTervi0 U pojib B
TpaHcpopManuyu BOAHBIX OJKOCHUCTEM, TMPOTHO3MPOBATH CKOPOCTh W TUHAMHKY
pacceneHus.
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The results of a long-term study of the local population of Nelumbo komarovii

Grossh. have been obtained. The ecological and biological features of its local population
in the secondary forest-steppe area are considered. The following tasks were solved: the
dates of onset and duration of phenophases were traced; the main geobotanical
characteristics of the community with N. komarovii were determined; morphometric
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indicators of surface and floating leaves in various parts of the colony were established,;
the state of the local population of the species was characterized. The research area
covered the forest-steppe Chernozem region within the Voronezh region. The growth of
N. komarovii has been reliably established in an artificial reservoir on the territory of the
SNT "Autumn" of the Semiluksky district of the Voronezh region, coordinates:
51.784482°N, 38.9715274°E. This local population is the largest in the Voronezh region.

It is established that N. komarovii goes through all phenological phases and forms
seeds in the forest-steppe region. There was no renewal of plants by seeds. The population
has only vegetative renewal. The population in the secondary area is characterized by
young plants of vegetative origin with submerged leaves of rounded shape. The phase of
active vegetation of N. komarovii falls on May-June. Already on 12.05.2020, above-water
leaves were noted. Mass flowering — mid, late July, 28.07.2020, flowering and fruit setting
were observed. From mid-August 14.08.2020, the seeds begin to ripen. Flowering is fully
completed by the beginning of September — 07.9.2020, during this period there were many
green fruits with unripe seeds. In the conditions of the Voronezh Region, the vegetation
phase of N. komarovii continues until the onset of low positive temperatures. The duration
of budding is on average 25 days, flowering — 30 days, seed ripening — 30 days.
Vegetation of N. komarovii begins at a water temperature of 14-15 °C, budding — at a
temperature of +20 °C. From 2016 to 2021, N. komarovii completed its phenological
development by seed-bearing. Duration of phenological phases N. komarovii depends on
the number of days with high positive temperatures. Rapid population growth was noted
in 2019-2020, the colony almost doubled, its productivity increased significantly. On
average, there are 13-20 completed seeds in one box.

A taxonomic analysis of the community flora involving N. komarovii showed low
species diversity (12 species). In the central areas of the colony with a higher coverage of
N. komarovii, there is a low participation of local coastal and aquatic plants, which are
more active in phytocenoses without N. komarovii. In the composition of the cenoflora:
Typha angustifolia, Phragmites australis, Scirpus sylvaticus, Equisetum fluviatile,
Glyceria fluitans. From freely floating on the surface of water — Hydrocharis morsus-
ranae. Among the submerged hydrophytes are Myriophyllum verticillatum, Myriophyllum
spicatum, Elodea canadensis, Potamogeton lucens, Ceratophyllum demersum, Najas
minor. From the southern part of the colony, Elodea canadensis, Potamogeton lucens,
Ceratophyllum demersum are found singly. The ecological characteristics of the local
population were determined by the accompanying species of the coastal-water
community. The amplitude of the ecological space of N. komarovii has the following
parameters: Tm (7,2-8,3), Kn (7,9-8,4), Om (8,3-8,4), Cr (7,9-9,6), (18,6-23,6),
Tr (6,9-7,8), Nt (7,0-11,1), Rc (7,5-8,2), Lc (0,8-3,2), Fh (1,1-3,5).

The role of the assimilation apparatus in the ecological strategy of N. komarovii is
high. It was evaluated through statistical processing of measurements of leaf plates. 48
standing and 54 recumbent leaves were measured over the entire area of the colony. Based
on the data obtained, it was found that N. komarovii is characterized by a similar strategy
for fixing photoactive radiation (FAR) both leaves lying on the water and standing ones.
The average area of standing and recumbent leaves is 721,8 cm’® and 1184,2 cmz,
respectively. The average area of the leaf plate of recumbent leaves is 1.64 times larger
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than the average area of the leaf plate of standing leaves. The coverage of recumbent
leaves is 74,9 % of the water surface, which is 1,73 times higher than that of the coverage
for recumbent leaves in typical areas of the colony. They were measured by a continuous
passage with a choice of random groups per 1 m” in different parts of the colony. The data
on the diameter of the sheet lying on the water were sorted and divided into 4 quartiles
(first, second, third, fourth). The analysis of the average diameter showed that the first
quartile is characterized by diameters from 13 cm to 26 cm and an average value of
20,89 cm; for the second — 26-32 cm (29,50 cm); the third — 33-42 c¢m (37,86 cm); the
fourth is 43—70 cm, (45,57 cm). The average area of the sheet N. komarovii characteristic
of each quartile were 281 cmz, 535,2 cmz, 799,3 cmz, 1271,6 cmz, respectively. The share
of the third and fourth quartiles in the water surface coverage is 72 % of the total coverage
area, while 63 % of their contribution falls on the fourth quartile. Similar data were
obtained in the study of the surface leaves of N. komarovii. 48 specimens were measured,
which were also divided into 4 quartiles. The first consists of leaves with a diameter of
19,5-30 cm (average value 24,3 cm), the second — 30-38 cm (34,20 cm), the third —
39-44.5 cm (41,75 cm), the fourth — 47-54cm (50,0 cm). The corresponding average leaf
areas for each quartile were 474,4 cmz, 924,5 cmz, 1371 cmz, 1968.,8 cm’.

As a result of the study, it was determined that standing leaves on average make up
20-30 % of the total number of leaves. This is typical for all sections of the N. komarovii
colony except for the oldest and youngest border sections. Based on the data obtained
earlier, it can be argued that the largest leaves with an average diameter of 33 cm for
recumbent and 39 cm for standing cover about 50 % of the water surface. At the same
time, a slight discrepancy in the results of the coverage area on two typical sites confirms
that N. komarovii on average covers the same area of the mirror, adjusting the ratio of
surface and standing leaves.

About 4 m* with the largest number of leaves in the thickened old part of the colony
were studied: 56 recumbent and 25 standing. Their ratio turned out to be atypical and
amounted to 100:224 (25 % for typical colony sites). It was here in 2016 that the first
flowering of N. komarovii was noted. The surface area of the water with recumbent leaves
was 40421 ¢cm?® out of 40,000 cmz, or 101,05 %, the surface area of standing leaves was
29604,95 cm’, or 74 %. Thus, the projective coverage on this site was 1,75 times larger
than the area of the water mirror.

In the studied reservoir of the village of Bogoyavlenovka, he masters depths up to
4,7 m. It has high rates of projective coverage and morphometric parameters of plants at
depths of 1,5-1,9 m. For typical sites of a colony of N. komarovii, almost 3\4
photosynthesis is carried out by leaves with an average area of 1659 cm’ (minimum from
855 cmz), an average diameter of 44,9 cm, a minimum diameter of 33 cm for recumbent,
as well as with a minimum diameter of 39 cm, an average diameter of 45,9 cm and an
average area for standing 1669,9 cm” (minimum from 1194,5 cm®). The presence of about
1050 standing leaves and 4200 recumbent leaves in the local population has been
established. The numerical superiority of surface leaves was noted in all areas of the
colony. The vital condition of plants and the dynamics of colony development confirm
favorable growing conditions in the conditions of this water body.

Keywords: Komarov's lotus, population, plant invasions, Voronezh region.

51



TopdueHko U. M., llenewkuHa J1. A., BopoHuH A. A., Knesuyoea M. A.

10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

References

Alimova A. F., Bogutskiy N. G., Biological invasions in aquatic and terrestrial ecosystems
(Tovarishchestvo nauchnykh izdaniy KMK, Moscow- St. Petersburg, 2004).

Vinogradova Yu. K., Mayorov S. R., Khorun. L. V., Black Book of the Flora of Central Russia: alien
plant species in the ecosystems of Central Russia (Publ. GEOS, Moscow, 2010).

Akatov V. V., Akatova T. V., Chefranov S. G., Influence of Solidago canadensis L. on species diversity
of plant communities at different spatial scale, Russian Journal of Biological Invasions, 4, 2 (2020).
Dgebuadze Yu. Yu., Alien Species in the Holarctic: Some Results and Research Perspectives. Russian
Journal of Biological Invasions, 1, 2 (2014).

Starodubtseva E. A., Alien plant species in specially protected areas (on the example of the Voronezh
Biosphere Reserve). Russian Journal of Biological Invasions, 3,36 (2011).

Trutnev Yu. P., Red Book of the Russian Federation (plants and fungi) (Publ. Obshchestvo s
ogranichennoy otvetstvennost'yu Tovarishchestvo nauchnykh izdaniy KMK, Moscow 2008).

Khrolenko Y. A., Yatsunskaya M. S., Gorpenchenko T. Y., Bezdeleva T. A., Development of Nelumbo
komarovii Grossh. (Nelumbonaceae) from seeds under artificial conditions, Inland Water Biology, 12 (1),
18 (2019).

Tyurin A. N., A First record of the Komarov Lotus Nelumbo komarovii Grossh. in the Nakhodka City
District, Biodiversity and Environment of Protected Areas, 4, 109 (2019).

Kravchunenko A. R., Nut-bearing lotus and eutrophication of streams in the steppe zone of the Krasnodar
Territory, Modern Science, 12-2,47 (2019).

Beydeman N. 1., Methods for studying the phenology of plants and plant communities (Publ. Nauka,
Novosibirsk, 1974).

Ipatov V. S., Kirikova L. A., Phytocenology (Publ. S.-Peterburg un-ta, St. Petersburg,1997).

Mirkin B. M., Naumova L. G., Solomeshch A. 1., Modern Vegetation Science (Moscow, Logos, 2002).
Tsyganov D. N., Phytoindication of ecological regimes in the subzone of coniferous-deciduous forests
(Nauka, Moscow, 1983).

Buzuk G. N., Sozinov O. V., Regression analysis in phytoindication (on example of of D.N. Tsyganov's
ecological scales). Botany, 37, 356 (2009).

Agafonov V. A., Kaz'mina E. S., Negrobov V. V., Terekhova N. A., Lotus (Nelumbo caspica (Fisch. ex
DC.) Fisch.) in the Voronezh region, Flora and Vegetation of the Central Chernozem Region. Materials
of the interregional scientific conference dedicated to the 80th anniversary of the Central Black Earth
Reserve (Publ. Kursk State University, Kursk, 2015), p. 33.

Lepeshkina L. A., Voronin A. A., Klevtsova M. A., Code of management of invasive alien plant species
in the introduction centers of the Central Chernozem Region (Publ. Nauchnaya kniga, Voronezh, 2016).
Gordienko I. M., The result of the analysis of the dependence of the number of completed and rudimentary
seeds of the Komarov lotus on the size of the seed pods, Modern problems of the ecology of the animal and
plant world. Materials of the All-Russian Youth Scientific and Practical Conference (Publ. Voronezh State
Forestry Engineering University named after V.I. G.F. Morozov, Voronezh, 2021), p. 108.

Gordienko I. M., Kartashova N. P., Komarov's lotus (Nelumbo komarovii Grossh.) in water bodies of the
Voronezh region, Modern forestry - problems and prospects. Materials of the All-Russian scientific and
practical conference dedicated to the 50th anniversary of VNIILGISbiotech (Publ. Origins, Voronezh,
2020), p. 98.

Ye Li, Feng-Lin Zhu, Xing-Wen Zhang, Man-Li Hu, Chen Dong, Ying Diao, You-Wei Wang, KeQiang
Xie and Zhong-Li Hua, Comparative population genomics reveals genetic divergence and selection in
lotus, Nelumbo nucifera, BMC Genomics, 21, 146 (2020).

Litvinova N. A., Development of a method for indirect accounting of the yield of thickets of the walnut
lotus, Scientific research of rare plant and animal species in reserves and national parks of the Russian
Federation for 2005-2014 (Publ. Ekologiya, Moscow, 2015), p. 31.

52



