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Wolffia globosa (Araceae s. 1. | Lemnaceae s. str.) —
HOBUIT BOTHMII aABeHTUBHMII Buf, ¢pnopu YKpaiHu

Hartanis M. IIVAH * (2, Onekcangp O. OPIOB 22, Imutpo M. IKYIIIEHKO 34
! Tncruryt 60ranixu im. M.L. Xonoguoro HAH Vkpainn,
By Tepemenkiscbka 2, Kuis 01601, Ykpaina
2 IV "lucturyT reoximii HaBkonuiHboro cepegosuia HAH Ykpainn',
npoci. Axkagemika [lanmagina 34a, Knis 03142, Ykpaina
3 YepHiBelpKuit HallioHaMbHMIT yHiBepcuTeT iMeHi H0pis PexnproBuya,
By Komro6uncpkoro 2, YepHisui 58012, Ykpaina
4 3enenorypcpKuii yHiBepcurer,
By 3. llladpana 1, 3enena I'ypa 65-516, [Tonbia

* ABTOp UL IMCTYBAHHA: herbarium kw@ukr.net

Pedepat. Wolffia globosa y €spomi 6yno Brepure 3Haiineno y 2002 p. Ha Teputopii PO, a He Borrapii, Sk BBa)kanocs paHile.
ITporsarom ocranHix 20 pokiB BUJ| pO3LINPIOE BTOPMHHMIT apeasn i cranoM Ha 2023 p. BXKe BifloMmii i3 ceMM €BpOIeNChbKIX
kpain. B Ykpaini W. globosa Buepuie suaiineno y 2023 p. y gBox nokaniterax JKuromupcepkoi obmacti (Knromupcobke
Iomices). YrpynosanHs, B sikux tparmserscsa W. globosa B YkpaiHi, Hanexxarb o acouianii Lemno-Spirodeletum polyrhizae
coro3y Lemnion minoris nopanky Lemnetalia minoris ximacy Lemnetea. Y BusBIeHuUX nokaniterax W. globosa Tpariserscs B
eBTpOHMX HENPOTOYHMX BOFOIMaxX 3 rmubuHomwo 0,2-0,5 M Ta cmabo MpoTOYHNX 3 IubMHOW0 1,2-1,5 M; ZHO BOgoiM OyI0
MY/IUCTUM, i3 apoM My/Ty 5-20 cM, OCBIT/IEHHS — IIOBHUM. Y 3B’A3Ky 3 HUHILIHIMM TeHIEHIIAMY {0 HOTEIUTiHHA KIiMaTy
3p06JIeHO IIPOTHO3 PO MOXK/IMBE MOJajIblile NPOHNKHeHHA W. globosa mo iHmNX perioHiB Ykpainm.

Kirouosi cnoBa: Wolffia globosa, anBenTrBHMII Bz, 6iopisHOMaHITTs, YkpaiHa, ropa

Bceryn

PsackoBi — BUCOKO crielriari3oBaHa 0 BOJTHOTO ce-
peroBuILa IPyNa KBITKOBUX POC/MH, SIKY 3TifIHO 3
APG III (2009) / APG 1V (2016) po3risamTh sIK
nigpopuny Lemnoideae Bab. ponyuuu Araceae Juss.,
B TOM 4Yac, AK CIELiaMicTu 3 L€l rpynu i gorenep

HiATPUMYIOTh BU3HAHHA OKpeMoi popuuu Lem-
naceae Gray (Landolt, 1986, 2000; Les et al., 2002;
Rothwell et al., 2004; Cabrera et al., 2008; Hen-
riquez et al., 2014; Bog et al.,, 2019; Tippery et al.,
2021; Ziegler et al., 2023; https://www.mobot.org/
mobot/research/apweb/). PackoBi € HaliMeHIIMMU
3a po3Mipamu TpeICTABHNKAMY TOKPUTOHACIHHUX
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Wolffia globosa — HOBMIT BOZHUIT aiBEHTUBHUIT BUE, Giopyu YKpaiHu

(Angiospermae), BOHY BiiCyTHi B AHTapKTHUfji, a Ha
pellTi KOHTVHEHTIB MoMmMpeHi B 6iIbIIOCTI KTiMa-
TUYHUX TIOSCIB, 3a BUK/IOUYEHHAM XOJIOZHUX IIO-
JISIPHYX i BUCOKMX IipChbKUX 00/1acTell Ta CyXux IIy-
crenbHux paitonis (Landolt, 2000; Bog et al., 2020).
151 mopiBHSIHO HedMCeNbHA TPyNa POCANH CKIaja-
€Tbcst 3 36(38) BufiB, pO3MOAiEHNX MK ITSITbMa
HUHI Bu3HaHUMM pomamu — Spirodela Schleid. (2
Bumn), Landoltia Les & D.]. Crawford (1), Lemna
L. (12(14)), Wolffiella Hegelm. (10) Ta Wolffia Ho-
rkel ex Schleid. (11) (Landolt, 2000; Les et al., 2002;
Kimball et al., 2003; Bog et al., 2020; Ziegler et al.,
2023). B YkpaiHi 10 HeaBHbOTO 4acy psACKOBi Oyu
IpeficTaByeHi 8 BUiaMu 3 TpboX pofiB — Spirode-
la (1 Bup), Lemna (6), Wolffia (1), npudomy Tpu
Bupu (Lemna minuta Kunth, L. turionifera Landolt
ta L. aequinoctialis Welw.) € 4y>kopigHUMM, BUAB-
JIEH/MY Ha TepUTOPil KpaiHu 3a ocTanHi 40 pokis
(Visiulina, 1950; Dubyna, Protopopova, 1983; Mo-
syakin, Fedoronchuk, 1999; Orlov, Yakushenko,
2013; Fedoniuk et al., 2022).

[no6anpHi KTiMaTH4HI TeHeHIIil B 6iK mepeBax-
Ho noTervtings (Jacob et al., 2018), iimoBipHoO, mpu-
3Be/IM IO PO3IIMpPEHHs apealy HU3KU aMepMKaH-
cpkux (Am), asiiicbkux (As) Ta aBCTpasilicbKux
(Au) psicok 3a paXyHOK IXHBOT'O IIPOHMKHEHHs Ha
TEPUTOPIi, MajeKi Bij IXHIX IPUPOJHUX apeasnis.
Tak, HampuUKIaf, TOPIBHSHO HEFABHO [0 €Bpomnn
norpamunu Lemna minuta Kunth (Am), L. obscu-
ra (Austin) Daubs (Am), L. perpusilla Torr. (Am),
L. valdiviana Philipi (Am), Wolffia columbiana H.
Karst. (Am), W. australiana (Benth.) Hartog & Plas
(Au), W. globosa (Roxb.) Hartog & Plas (As) (Sell,
Murrell, 1996; Mesterha et al., 2007; Banaszek, Mu-
sial, 2009; Misud, 2010; Iberite et al., 2011; Schmi-
tz et al., 2014; Kirjakov, Velichkova, 2016; Ferako-
va, Onderikova, 1998; Hendrickx, Verloove, 2019;
Lecron et al., 2021; Niebler et al., 2021; Lansdown
et al., 2022); na brmsbkomy Cxopi 6ynmm BusBIIe-
Hi Landoltia punctata (G. Mey.) Les & Crawford
(Am), Lemna minuta (Am) ta Wolffia globosa (As)
(Al-Mayah, Al-Saadi, 2013; Friedjung et al., 2022);
y IliBuiunit Appuui — Lemna minuta (Am) (El
Mokni, Domina, 2020).

Cepep Bupis, o npouuknu go €spomn, Wolffia
columbiana ta W. globosa BBaXaloTbcsi HaOimIbII
ycmimmHuMy  KomoHictamu (Schmitz et al., 2014;
Hendrickx, Verloove, 2019; https://www.verspre-
idingsatlas.nl/6975). 3pakarous Ha 0COOMIMBOCTI
ixHboi Gionorii Ta cyyacHy AMHaMIiKy IomMpeH-
Hf, N0sABA IVIX BMUAIB Ha TepuTopii YKpainm 6yma

HOTeHLiIHO MOox/mBa. OcoOMMBO Lie CTOCYETHCS
W. globosa, sika 3TifHO [0 HAsIBHUX JIiTepaTypHUX
IPKepen Ta aHUX MPUPOAONOCTIIHUI[BKIX IHTEP-
HeT-pecypciB, BUsIBIeHA He jMile B KpaiHax 3a-
xiguoi ta IliBgennoi, ane 1 CxigHoi €Bpomnn (Be-
igel, 2020; Lecron et al., 2021; Niebler et al., 2021;
Lansdown et al., 2022; Shcherbakov et al., 2022;
Vavra et al., 2023; https://www.inaturalist.org/ob-
servations/154904516; https://www.gbif.org/occur-
rence/1697431091; https://www.gbif.org/occurren-
ce/2417030762). Tomy meToro Hamoi po6oru Gyma
cripo6a 3’ACyBaTy IPUCYTHICTD 1[bOTO BUAY Y ¢I0-
pi Ykpainm.

Marepianu Ta MeTORM

ITif yac BUKOHAHHS FOCTIIKeHHs OyIM KPUTUY-
HO IIpoaHami3oBaHi mocTymHi repbapHi MaTepi-
amm mopo pony Wolffia xonexuiin KW, LW, LWS,
LWKS, KWHA, KWHU. IIpotsromM mnonboBOro
ce30Hy 2023 p. MpOBefeHO OOCTEXKEHHs HUSKU
BogoiiMm JKuromupceokoi, KuiBcbkoi, JIbBiBCbKOI,
ITonraBcpkoi, XmenpHULbKOI, YepHiBelbKoI Ta
YepHiriBcbkoi o6macTeil 3 METOI0 BUBYEHHS Bifo-
MUX Ta BMABJIE€HHSA HOBMX JIOKa/iTeTiB BOTHMX Ta
IpubepeXHO-BOXHUX YIPYIIOBaHb 3 yyacTio Wolf-
fia sp. Bigibpaumit B mpupopi uBmit Marepian
Wolffia sp. 6yB nepeHecennii B MiHiakBapiymu mis
MOJA/IbIIOTO BMBYEHHA 3a CTalliOHAPHMX YMOB.
BuBuenHst mopdornorii rep6apusoBaHuX i XUBUX
POC/IMH NPOBOAMIM 3a JOIIOMOTOI0 iHBEpTOBAHOTO
mikpockona XD-30 Ulab ta mikpockona Carl Ze-
iss Primo Star 3 moganpmum ¢otorpadyBaHHIM.
Y 1po6i 3 KOXXKHOTO FOCTIIPKEHOTrO JIOKaJIiTeTy BI-
BYa/IM MOp(OIOriyHi Ta MOpPOMeTpUYHi mapame-
Tpu 25 ocobun Wolffia sp. MoppomerpuuHi rmokas-
HUKU ocobun Wolffia sp. oTpuMaHO 3a JOIIOMOT 00
nporpamu AxioVs40 V 4.8.2.0. Craructuyna o6-
pobka pesymbrariB nposefeHa 3a [L.O. JlakiHum
(Lakin, 1980), mms [mocmifKyBaHUX IapaMeTpiB
BCTAQHOBJICHO CepefHE apudMeTIYHe 3HAYeHHA Ta
yioro noxmbky. Bci mocmimkeni marepiamm Wolf-
fia sp. BU3HaYa/mM 3a KIIOYeM, 3alPOINOHOBAHUM
M. Bog, K.J. Appenroth i K.S. Sree (2020), Ta no-
PiBHSIBHOIO Tabnuijero 300pakeHb IPeICTABHU-
KiB 1jpOr0 popy 3a J. Yang 3 xoneramu (Yang et al.,
2021). ABropchki repbapui 36opu 2023 p. Bupis
pony Wolffia nepenano no xonekuii HanionanpHo-
ro repbapiro Yxpaian (KW).

Kapry cyvacHoro nmommpenua W. globosa na
TepuTOpii €BponM CTBOPEHO 3 YpaxyBaHHAM
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Puc. 1. Kapra nomnpenus Wolffia globosa 8 €spori cranom Ha 2023 p.

YMOBHI 103HaueHH:A: @ — IifTBep/pKeHi AaHi; @ — [aHi, 0 HOTPeOYIOTh yTOYHEHHS
Fig. 1. Map of distribution of Wolffia globosa in Europe as of 2023.
Notations: @ — confirmed data; ® — data requiring clarification

JTEPAaTYPHUX, BIJKPUTUX OHJIAMH Ta BJIACHUX Jja-
HIIX, 32 JJOIIOMOT'OI0 OHJIAJIH IHCTPYMEHTY I Kap-
tyBaHHA SimpleMappr (https://www.simplemappr.
net/).

3aKIafKy AUISHOK I re00OOTaHIYHMX OINCIB
BOJHOI POCTMHHOCTI BUKOHAHO 32 3arajbHOIIPUIL-
HaTor Meronukor (Yunnatov, 1964). Teo6oTaHiu-
Hi ommcu BukoHaHi 3a €. JlaBpenkom (Lavrenko,
1959). OnoprucTUdHMIT CKIa]] BOJHUX q)iTOHeHOSiB
BuBuamy 3a A. Kopuarinnm (Korchagin, 1964).

Ha3Bu CMHTaKCOHIB i [iarTHOCTUMYHI BUOM Ha-
BefieHo 3a "[Ipoppomycom pocnumHHOCTI Ykpainu'
(Dubyna et al., 2019). PospaxyHok iHAMKaIiiiHUX
3HaueHp mposemeno 3a [. Emmenbeprom (EIV) i
BukoHaHo B cepeposumii nporpamu JUICE (Tichy,
2002).

PCSYJIbTaTI/I Ta 06TOBOP C€HHA

Wolffia globosa (Roxb.) Hartog & Plas — Bup,
npuponHo nomupenuit B IliBpenHiit, Cxigniit Ta
yacTuHi IliBgenHo-CxigHoi A3ii, fe TpamifeTh-
Csl B HEIIPOTOYHMX Ta IOBIIbHO TEKY4YMX Me30- Ta
eBTpodHux Bopoitmax (Li, Landolt, 2010; Bog et al.,
2020). Bognouac, mns €spomy, biusbkoro Cxopy,
Ac¢pukn, ITiBHivnoi Ta IliBeHHOI AMepuK, HUSKI
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kpain IliBgenno-Cxignol Asii (Hanpuxmazm, mis
Anownii) nein Bup € agsenTusHuM (Kadono, 2004;
Jones, 2005; Mani, 2011; Mayorov et al., 2012; Ki-
rjakov, Velichkova, 2016; Beigel, 2020; Frank et al.,
2020; Niebler et al., 2021; Lecron et al., 2021; Fried-
jung et al., 2022; Lansdown et al., 2022; Vavra et al,,
2023; https://africanplantdatabase.ch/en).

Jlo HemaBHBOrO Yacy BBaXKAJOCs, IO BIepIie
Ha Tepuropii €Esporn W. globosa 6yrno 3HaiineHo y
2010 p. B Bonrapii B oxomusax m. Xucap (Kirjakov,
Velichkova 2013; Vavra et al.,, 2023). HaromicTs,
BUSIBJIEHO, 10 B ceprHi 2002 p. BuA 6Y/10 3HAlAEHO
A. IMlep6akoBuM B 3aBofi p. ITexopka mo6mmsy M.
Tominino (MockoBcbka 06i1., P®). Ha Toit yac 3i-
6panmit 3pasox (MHA0030878) BusHaueHo sx W.
arrhiza (L.) Horkel ex Wimm. Asne y 2009-2010 pp.
€. MapTupocsH Ha OCHOBi I'€HeTMYHOTrO aHasi3y
BCTAaHOBMJIA, 1O 3rafiaHuil 3pasok 2002 p. Ta mo-
BropHMIT 36ip A. Illep6akoBa 2009 p. 3 TOro X Mic-
151 (MWO0282002) nanexxars o W. globosa (Mayo-
rov et al., 2012). Ili3Hine 3HaXifKy BUAY B L[bOMY
JIOKaTiTeTi MiATBepKEHO IIOBTOPHMUMM 300pamMu
Ta JOIOBHEHO HOBMMI 3 {HIINX TOYOK B3JIOBX 3ra-
maHol piuky y Mexxax MockoBcbkoi 0671 PO (May-
orov et al, 2012; https://www.inaturalist.org/ob-
servations/19728049;  https://www.inaturalist.org/
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A

. 500 pm

Puc. 2. Ipexcrasunku pony Wolffia bnopu Yipaiun. A: Wolffia arrhiza; B: Wolffia globosa
Fig. 2. Representatives of the genus Wolffia in the flora of Ukraine. A: Wolffia arrhiza; B: Wolffia globosa

observations/147604722;  https://www.inaturalist.
org/observations/136915161; https://www.inatura-
list.org/observations/154904516).

[lincyMyBaBIIM HasABHI BiJOMOCTI IIPO 3HAXigKN
W. globosa Ha Tepurtopii €Bpomu, My MOXKeMO KOH-
CTaTyBaTH, IO TeIlep BUJ, IPUCYTHIN y ¢ropi Bxe
cemn KkpaiH (puc. 1). Tak, y Bonrapii B oKomuisax
M. Xucap Bup ¢ikcyBamu y 2010-2013 pp. y He-
BENMKOMY 3a6071049€HOMY CTaBi riome 150 M2, 3
rm6uHo 80-120 cm (Kirjakov, Velichkova, 2013,
2016). Y Himewunni nepury snHaxigky W. globosa
3pobreno B cepmi 2018 p. B basapii, ge 7toro Bu-
ABWIN B OGHOMY 3 Mi/TKOBOJHMX OYMCHUX CTaBKiB
no6mm3y cemuuia Jropu6byx (Cepenns OpankoHis)
(Beigel, 2020), a B mumHi 2020 p. BUA 3HAIIEHO Ta-
KO B IHIIIJ YaCTMHI KpaiHM — y CTapOMY pyKaBi

p- Enpba mobmusy cenuina Bapenbepr na miBHOUi
Caxconii-Anranst (Frank et al, 2020). ¥ ®pasn-
uii W. globosa Bnepure 3i6panmu Ha miBgHI KpaiHu
y koBTHi 2020 p. ofgpasy B TPbOX JIOKAJIITETAaX B
OYJICHUX CTaBKax Ho6nusy o3. Camary (memapra-
meHT Epo B Oxcuranii) (Niebler et al., 2021; Le-
cron et al., 2021). Y Benuxiit bpuranii W. globosa
3HalifleHo B Yenbci B )koBTHi 2021 p. Ha 3aMIOBifHUX
BOJHO-0OTIOTHMUX TepUTOpiAX IBeHTCHKOI piBHMU-
uu (Lansdown et al., 2022). Yopogosx 2017-2022
Pp. BUJ, BUABIEHO B CEMU JIOKAJITeTaX Ha TEPUTO-
pii Yexii, ze W. globosa pocna K y HEMPOTOYHMX
(ouncHUX Ta pUOHUX CTaBKaX, y CTAPULAX), TaK i B
IIPOTOYHMUX BoAax pivok (Vavra et al., 2023).
IIporopiune minoTHe 06CTEXKEHHsI BOLOIM B pis-
HYX 00/acTsAX YKpaiHy MifTBepHKye IIPOHNKHEHH
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Tabmuis 1. Mopdomerpuuni moxasHuku ocobun Wolffia globosa susasnennx Ha repuropii Ykpainu
Table 1. Morphometric values of characters of individuals of Wolffia globosa found in Ukraine

Ne JlokamiteT 1 JlokamiteT 2
0COBIHI HoBxmnHa, MIupuna, BigHomenns popxunanu | JloBxnHa, MIupuna, BigHommeHHs moBXMHI
MKM MKM 10 IIVPUHY, Pasu MKM MKM 10 IIVPUHY, Pasyu

1 711,4 506,8 1,40 700,5 506,2 1,38

2 680,4 553,2 1,23 789,8 653,7 1,21

3 774,1 717,5 1,08 850,7 716,2 1,19

4 874,1 797,5 1,10 805,1 681,7 1,18

5 892,0 765,5 1,17 885,8 685,7 1,29

6 856,8 7722 1,11 814,7 687,3 1,19

7 666,2 558,4 1,19 718,6 617,7 1,16

8 738,9 547,3 1,35 836,5 664,7 1,26

9 714,1 539,0 1,32 637,4 490,9 1,30
10 893,3 680,1 1,31 723,6 581,5 1,24
11 795,1 693,1 1,15 611,2 466,1 1,31
12 735,0 567,0 1,30 709,5 494,6 1,43
13 655,4 489,5 1,34 755,4 635,5 1,19
14 701,9 616,0 1,14 766,2 658,4 1,16
15 754,4 634,5 1,19 955,1 812,0 1,18
16 765,0 657,3 1,16 826,7 688,8 1,20
17 667,1 598,1 1,12 845,5 644,3 1,31
18 763,7 577,3 1,32 667,7 598,2 1,12
19 868,1 689,1 1,26 728,7 676,6 1,08
20 756,3 667,0 1,13 881,4 717,8 1,23
21 650,4 584,5 1,11 710,7 585,8 1,21
22 863,6 777,3 1,11 794,8 645,9 1,23
23 655,4 535,5 1,22 776,1 665,7 1,17
24 694,8 545,8 1,27 661,5 504,4 1,31
25 857,0 738,0 1,16 655,4 489, 6 1,34
M 759,4 632,3 1,21 764,3 622,8 1,23
m 16,42 18,56 0,02 17,34 17,65 0,017
Std 82,09 92,82 0,09 86,68 88,23 0,08
V% 10,81 14,68 7,83 11,34 14,17 6,78
p% 2,16 2,94 1,57 2,27 2,83 1,36
min 650,4 506,8 1,08 611,2 466,1 1,08
max 893,3 797,5 1,40 955,1 812,0 1,43

M — cepenne apudMeTidHe 3HAYEHHs; M — IIOXMOKA CepefHbOro apudpMeTNIHOro 3HadeHHs; Std — craHpapTHe Bigxu-
neHHs; V% — koedilieHT Bapianii; p% — BifHOCHa moxubKa cepefHbOro apu(MeTYHOro 3HaUYeHH; min — MiHiMabHe

3HAUYCHHA; MmaX — MaKCUMa/IbHE 3HAYCHHA.

W. globosa mo dnopu KpaiHu. YIpOmOBX IIONTbOBO-
ro cesony 2023 p. JOCHIPKEHO HM3KY JNOCTYIIHUX
I BUBYeHHs BojoiiM sKuroMmupcebkoi, KuiBcbkoi,
JIbBiBCbKOI, IlonTaBchbkoi, XMenbHMIBbKOI, YepHi-
BelbKoi Ta UepHiriBcobkoi obmacreit Ykpainn, ne B 14
NokayiteTax Oy/Io BUSBIEHO IpefcTaBHMKIB Wolf-
fia sp. leranbHe MopdororiuHe Ta MopdoMeTpuy-
He BUBYeHHA 3paskiB Wolffia sp. 3 pmocmimpkeHux

44

HOIY/ISALIN [TOKa3aso, o 360pu 3 12 3 HUX MiCTHIN
Biomwit B Ykpaini Bug W. arrhiza (puc. 2A). Pasom
i3 MM, exseMIULApY, 3i0paHi y [BOX /OKajTiTeTax
JKurommpcepkoi obmacti — B okommigsx ¢. Papmui
XopouriBcpkoi cenniHoi rpomagy JKutoMmpcbko-
ro p-Hy (Jlokamiter 1) Ta B OKOMMLAX C. Y>KaunMH
BpoHNKIBCBKOI CibCbKOI TpOMamy 3BATeNTbCbKOTO
p-Hy (Jlokaniter 2), mictwm 3pasku Wolffia, mo
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BUPI3HAMNCH KY/IACTO-OBaJIbHUMM TOHaMU, Ha IIO-
BepXHi fAKUX HajlivyBanoch 11-21 mpopux, i 6ymm
MeHILi 3a posmipamu y nopiBusHHiI 3 Wolffia arrhi-
za. CepepHi 3HaueHHs HalBaXIMBiIMX Mopdome-
TPUYHUX NOKAa3HUKIB OCOOMH Y IMX JABOX IOIYILA-
uiax Wolffia 6ynm Takumn: y mokamiteri 1 foBxuHa
TOHY 0cobuH cra”HoBmma 759,4 + 16,42 MKM, IIuU-
pyHa 632,3 + 18,56 MKM, BifHOILIEHHA JOBXWHU [O
mmpuHu cknano 1,21 + 0,02 pasa; y ymokamiTeti 2
BIiJIIOBiTHI 3HAYEHHSI 6y}11/1 764,3 + 17,34 MM, 622,8
+ 17,65 MM, 1,23 + 0,017. 3Bakaroum Ha 0cobmu-
BocTi Mop¢ororii ocobun Wolffia 3 okonuup cern Pa-
OM4i Ta YKauMH, a TAKOXK HaBe[eHi BUIle iXHi MOp-
dbomMeTpuUHI TOKA3HYKY, 3i0paHi 3pasKi 3 IUX JBOX
MicrespocTanb Oynu Hamu BusHaueHi sk W. globosa
(puc. 2B; gus. Tabm. 1).

Hiokde HaBOZMMO KOPOTKY MOpQO/IOriuHy Xa-
pakrepuctuxy W. globosa Ha ocHOBi niTeparyp-
Hux paHux (Landolt, 2000; Li, Landolt, 2010; Bog
et al.,, 2020), BigzomocTi po ocobnuBocTi ii 6iomo-
rii Ta IOWMpPEHHA B YKpaiHi, K104 /1 BU3HAYEH-
HA npencTaBHUKIB poxry Wolffia namoi ¢opy, a
TAaKOXK €KOJIOTO-IIeHOTMYHi XapaKTepUCTUKU BU-
ABJIEHUX MiCLI€3POCTaHb HOBOTO BUJly Ha TEPUTO-
pii KpaiHm.

Wolffia globosa (Roxb.) Hartog & Plas,
Blumea 18(2): 367. 1970. — Bonbdis Kymsacra

Basionym: Lemna globosa Roxb., Fl. Ind. (Carey &
Wallich ed.) 3: 565. 1832.

Synonyms: Grantia globosa (Roxb.) Griff. in
Hort. Suburb. Calcutt.: 692. 1845.

Wolffia schleidenii Miq. in Ned. Kruidk. Arch. 3:
428. 1855.

Wolffia delilii Schleid. var. schleidenii Kurz, J. Linn.
Soc. Bot. 9: 265 (1866)

Wolffia cylindracea Welw. ex Hegelm. in Lem-
nac.: 123. 1868.

Telmatophace cylindracea Welw. ex Hegelm. in
Lemnac.: 123. 1868; id. Mspt. in Herb. Angol. No
212.1858.

Mopdonoriuna xapakTepuctuka. Marbke
HOBHICTIO 3aHypeHi MijJ IIBKYy BOfu Oe3KopeHe-
Bi roHu (PpoHAM) OFMHOYHI, aje KOMUM MOJIOfA
ocobMHa He BCTUI/A BIIIIMTUCH Bifi MaTepuH-
CBKOI — iX JiBa; CBIT/JIO-3€JI€HI, BiJj KYIACTUX O
ainenoniounx, 0,4-0,8 MM 3aBg., 0,3-0,5(0,6) MM
3aBul. (foxmHa Moxke B (1,0)1,3-1,5 pasa mepe-
BMLIYBATY WMpuHy), 0,4-0,6 MM 3aBBuIL. (BUCO-
Ta MOXe B 1,3-1,5 pasa mepeBMIIyBaTU LIMUPHU-
Hy). IlirmeHToBaHi KmiTuHu BifcytHi. IligHsATa

HaJl BOJIOI0 BEPXHA YacTMHA TOHY TPOXM OIIYKIIa,
3 (1)8-25(35) mpomuxamm; COCOYKM HEBUpPasHi
a0o BincyTHI Ha BepXiBLli TOHY; HM)KHS 4YacTHU-
Ha — OIYyKJa 3 YMCEIbHMMU KIiTMHAMM aepeH-
xiMI; 3 OfHOrO OOKY 3aHYPEHOTO TOHY MiCTUTbCS
KUIIEHbKA, B AKill PO3BUBAETbCA MOJIOAUI TiH,
a 3 NMPOTUIEKHOTO — OKPYI/Na BepxXiBKa 3 Jefib
nomiTHuM rop6oukom. lIBiTe HeperymspHo; pe-
ILyKOBaHI KBiTKM (KiHOYAa CKIIAfIa€TbCA 3 OfHi€l
MaTOYKM 3 OJHUM HAaCiHHEBUM 3a4aTKOM; YOJIOBI-
Ya — 3 ONHI€l TMYMHKM 3 OGHOTHI3OUM HUJIAKOM,
IO PO3KPMBAETLCSA IABOMA CTY/IKaMI) PO3BUBA-
IOThCS B AAMOYIlI Ha MiHATI HaJ BOMOIO YaCTUHI
rony. IInogonocutp BKpai pigKo, TOMY BilOMOCTi
Ipo po3Mipyu Ta MOp¢OJIOrilo HacCiHHs BifCyTHI.
Os. VI-IX. ITn. ?

Oco6nuBocTi 6iororii. baratopiunuk, rigaro-
dit (meiicrodir). PO3MHOXKEHHS ITepeBa’kHO Bere-
TaTuBHe. 2n = 16, 23, 30, 40, 46, 50, 60 (Li, Landolt,
2010).

ITomupennsa B Ykpaiuni. Ha cborogui W. globosa
HaIleBHE BilOMMII B IBOX JIOKA/IiT€TaxX, pO3Tallo-
BaHUX y Mexxax JKurommpceopkoro Iomices (puc. 1).
Jlokamnitet 1: XKutomupcoka o671., JKurommpcbknit
p-H, XopouIiBCbKa CelMMIHA rpoMaja, 1,4 KM miB-
IeHHo-cxifHime c. Paguyi, y tupni p. Paguy npu
il Brapinni B p. Ipma, BigkpuTi Temu MinTKoBop-
[y LEHTPajbHiil YacTuHi PaguipbKkoro 3aromny,
11.07.2023, leg. O.O. Opnos (puc. 3). JIokamireT 2:
JKnrommpcpka 0611., 3BArenbCcbKuit p-H, BpoHUKiB-
CbKa Ci/lIbcbKa rpoMapa, 4,5 KM IiBHiuHilIe . YKa-
uyuH, [opogunnpke JII, HoBorpan-Bomuucbke jic-
HUIITBO, KB. 104, Bupin 9, y MiIKOBOJHOMY 03€pi,
24.06.2023, leg. O.0. Opnos.

Kpim toro, Ha caitti iNaturalist y 2021 p.
[.B. boitko onpumopunia ¢oro, 3pobnene B 2016
p- v KpacHomumancekomy p-ui [onenpkoi o6,
Wolffia sp. 3 sikoro 6yna BusHadeHa O. bapancbkum
ak W. globosa (https://www.inaturalist.org/obser-
vations/83119321). Ha >xab, 4yepes BiICYTHICTD
repbapHUX MaTepialiB 3 IIbOTrO JIOKaNiTeTy HMHI
HeMO>X/IMBO IiATBEPANTI laHe BU3HAYEHHH, TOMY
14 indopmariisa norpebye yrouHeHHs.

[TomaHnii K104 11 BUSHAYEHHA IPENCTaBHUKIB
pory Wolffia, BusiBnenux Ha rerep y ¢opi Ykpa-
IHM BpPaxXOBYE OHOBJIEHI JaHi IOJ0 imentndikanii
npencraBHUKIB pony Wolffia, 3anpomnoHoBani M.
Bog, K.J. Appenroth ta K.S. Sree (2020), a Takox
KJIIOY JIIS1 YOTMPHOX BUJIiB PORY, BUABIEHUX B €B-
pori, ony6rmikoBaunmit F. Niebler, P. Delaumone ta
G. Fried (2021).
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Knrou gist BU3HaUeHH NPENCTAaBHUKIB POTY
Wolffia dnopu Ykpainu

1. ToHM Bif KY/IACTUX [IO AVLEIORIOHNX; BEpXHS
JacTMHA TOHY TeMHO-3€/IeHa, Hellpo3opa, O/IIcKy-
4a, IPUIUTIOCHYTA; HA BEPIIVHI 3 BIPA3HOIO 3aro-
CTPEHOI0 MAIY/IOK i BUpaXeHUM KPaeM; JOBXKIHA
rony 0,5-1,5 mm, mupnna 0,4-1,2 MM, BifHOIIEH-
HA HoBXuHM 10 mwnpruu 1,0-1,3 pasa; Haiibinpima
MIMPYHA — TPOXMU HIDKYe TIOBEPXHi BOIW; IPOLN-
xiB (10)30-100 ..................... W. arrhiza

- ToHU Bif KyMACTHMX IO BUIOBXKEHO-KY/LACTIUX;
BepXHs YacTMHA TOHY CBIT/JIO-3€/IeHa, IIPO30pa, He
OmmcKyya, 371erKa OMyKIa; Ha BEpLINHI OKpYyIIa abo
i3 cabo Bupa)keHOI0 PUTYIIEHOIO IIANy/I00; JOB-
>)xyHa rony 0,4-0,8 MM, mupuna 0,3-0,6 MM, Bif-
HOUIEHHA JOBXUHM f0 mupuHn 1,0-1,5 pasa; Haii-
6inplia myprHa — 3HAYHO IIMOLIIe TOBEPXHI BOI;
npopuxis (1)8-25(35) ............... W. globosa

Exonoro-nenornuydi ocob6musocri. Ha JKu-
trommpcbkomy Ilomicci W. globosa Bigmiuenuit y
HeIpoTOYHMX (03epo) Ta crmabompoTouHux (piv-
KOBUII 3aTOH) eBTPO(dHMX BOHOIMAX, 3aBININO-
mky Big 0,2-0,5 mo 1,2-1,5 M, IOBHICTIO OCBIiT-
NeHNUX, 3 MYIUCTUMM BiIKIafaMu 3aBTOBLIKU
0,05-0,2 M. Marbxe cyninbHMit Apyc mteicroditiB
Ha IIOBEePXHi BOfu (3arajibHe IPOEKTUBHE TOKPUT-
T cTaHOBUTH 90-98%) copmosanmit W. globosa
(3 moxpurTam Bif 40-45% pmo 80-85%), Spirodela
polyrhiza (L.) Schleid. i Lemna minor L. IlinogHmit
Apyc mobpe po3BMHEHUI, cHOPMOBAHUIT HEBKO-
pinenumu (Lemna trisulca L., Utricularia vulgaris
L., Ceratophyllum demersum L., C. submersum L.)
Ta BKopiHeHumu 3anypenumu (Elodea canadensis
Michx., Myriophyllum spicatum L., Potamogeton
crispus L.) pocnmunamu. [TOOAMHOKO TPamIAOTHCS
BKOPiHEHI TOBITPAHO-BOJHI BUJIL.

YrpynosaHHs, B Akux Tpamngerbcsa W. globosa,
BiffHOCMMO o acouianii Lemno-Spirodeletum poly-
rhizae Koch 1954 corosy Lemnion minoris O. de Bo-
los et Masclans 1955 nopsinky Lemnetalia minoris
O. de Bolos et Masclans 1955 xnacy Lemnetea O. de
Bolos et Masclans 1955.

HaBopuMo reo6oTadiyHi onmcu, BUKOHAHI B JI0-
Kamitetax W. globosa.

Omuc (moxkamiter 1). 11.07.2023, 50°40'22.51"
N, 28°31'32.87" E, O.0. Opnos. D.s. Cl. Lemnetea:
Wolffia globosa 3, Spirodela polyrhiza 3, Lemna mi-
nor 2, Lemna trisulca 1, Utricularia vulgaris 1, Cera-
tophyllum submersum 3, Hydrocharis morsus-ranae
1, Stratiotes aloides r; D.s. Cl. Potamogetonetea: My-
riophyllum spicatum 2, Potamogeton crispus 2.
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Omuc (moxamirer 2). 24.06.2023, 50°39'47.57" N,
27°46'01.16" E, O.O. Oprnos. D.s. CL. Lemnetea: Wolf-
fia globosa 5, Spirodela polyrhiza 2, Lemna minor 1,
Lemna trisulca 1, Utricularia vulgaris 1, Ceratophyl-
lum demersum 4; D.s. Cl. Potamogetonetea: Myrio-
phyllum spicatum 2, Elodea canadensis 2; D.s. Phrag-
mito-Magnocaricetea: Alisma plantago-aquatica r.

CunoiroinnkaniiiHa OIiHKa Miclie3pocTaHb
W. globosa Taxa: Buj pocTe y BOGTHOMY CepeloBHU-
mi (M 11.1), 3 HeitTpanbHOW0 peakuieio (R 7.3) ta
cepenHiM 3abesnedeHHsaM asoroM (N 6.3), 3a yMOB
nomipHoro (T 5.8, C 3.7) xiimary, Ipu JOCTaTHbO-
My ocBitnenHi (L 6.6).

IIlnsaxu 3aHeCeHHA Ta MONIMPEHHA. 3 IepIInX
3Haxifok W. globosa B €ppormi mocrano IUTaHHS
IUIAXIB 3aHECEHHs L[bOro BUAY. 30KpeMa, HJI psi-
COK TpafIMLIiliHO PO3INIANAETbCA BEPCiA IepeHoCcy
POCIVMH BOOIUIAaBHMMM NTaxamy (eK30- Ta eHJo-
3o0xopis) (Reynolds et al., 2015). Ane BpaxoByto-
4y TOit (paKT, 1[0 >KOfIeH 3 IPUPOFHO HMOLIMPEHUX
nTaxis €sponu He 3umye y IliBgennin, Cxigniit ta
ITliBnenno-Cxinninn Asii, F Niebler, P. Delaumodne
ta G. Fried (2021) BBakatoTh 6inblI iMOBipHUM
saHeceHHss W. globosa pasoM 3 iHTpopyKOBaHMMU
IpefCcTaBHMKaMM popmHu KaumHi (Anatidae). In-
MM LUISIXOM IpoHuKHeHHs W. globosa mo €Bpo-
IV BBO)KAETHCS BUIAJIKOBE 3aBE3€HHS IIbOTO BUIY
PpasoM 3 iHIIMMM IMIOPTOBAHMMM aKBapiyMHUMU
pocnunamu (Mayorov et al., 2012; Niebler et al.,
2021; Shcherbakov et al., 2022), axi yacTo craroTh
IKEepeJIOM IIOTIOBHEHHS (IOp HOBMMY BOLHVUMU
Bupamu. Tak, HanpyKIaf, BUABIEHNUIT CBOTO Yacy B
Ykpaiui Elodea densa (Planch.) Casp. (Egeria densa
Planch.) Temep ycmimHO ocBOI0OE CKMIHMII KaHAT
Bopranibkol ouncuoi cuctemu (Knichka 0671.), a
Pistia stratiotes L. y 2013-2015 pp. npoeMOHCTPY-
BaB CBiil KaracTpodiyHMit BIUIMB Ha Ti[pOE€KOCH-
cremy p. CiBepcbkuii JJonenpb y Mexxax XapKiBCbKoOI
0671. (Dubyna et al., 2017).

Ha namy gymky, W. globosa mae 1mwe ogus 1jin-
KOM BiporigHmit croci6 npoHuKHeHHs Y ¢propy €B-
pomnu, a came — 4epes xap4yosi Bigxopu. Y IliBjen-
Ho-Cxinnint Asii W. globosa Bigoma sk "Khai Nam"
abo "BopsHI AiinA", 1 mif Li€lo HasBOW pOCIMHA
IIMPOKO BUKOPUCTOBYETbCA B DKy B Jlaoci, M’sH-
Mi Ta TajilaHzii Ha piBHI 3 0BOYEBMMM KY/IbTYPaMIU.
OcTanHiMK pokaMu B €BpOIIi 3HAYHO 3pic iHTepec
Io i€l pocmyHM SIK Xap4oBOi JOOABKM, SIKYy BBa-
JKaIOTb MOJHUM CYIepQyHoM, HasuBaIO4YM B pe-
KIaMHUX CTaTTAX "3emeHoo ikpor" (https://www.
flowolffia.com/; https://www.nutraingredients.
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Wolffia globosa — HOBMIT BOFHMIT aBeHTVBHMIT BIJ Qropy YKpaiHu

Puc. 3. Wolffia globosa y Papuiibkomy 3aToHi. A: saranbunit Bur/ss sopoiimu; B: W, globosa ta Spirodela polyrhiza
Fig. 3. Wolffia globosa in Radytskiy backwater. A: general view of the locality; B: W. globosa with Spirodela polyrhiza

com/Article/2019/08/06/Duckweed-potential-Is-
raeli-RCT-backs-protein-packed-strain-as-super-
food-for-GI-control; https://kopalniawiedzy.pl/
wolfia-Wolffia-globosa-kontrola-glikemiczna-glu-
koza-cukier-koktajl-superpokarm-bialko-Hi-
la-Zelicha,30514;  https://www.timesofisrael.com/
agriculture-4-0-israeli-startup-sets-up-smart-ur-
ban-farm-for-fresh-green-superfood/). 3ayBaxm-
Mo, 1o B 2015 p. €BponericbKMM areHTCTBOM 3
Oesnevynocti xap4yoBux mnpopykris (EFSA) 6yno
Ha/IaHO [O3BiJ Ha IOCTayaHHA Ha pMHOK €Bponnu
JKUBYX KY/IBTYP LIbOTO BUAY, SIKMiT OY/IO BiTHECEHO
no xareropii oBouis (EFSA, 2021). Toxx W. globosa
B AKOCTi Xap4OBUX BiJJXOJiB, 4/ pa3oM 3i SMUBHU-
MM BOJaMMU, MOIJIa BUITAJKOBO BTPANUTH [0 OYMC-
HJX CUCTEM €BPOIENChKMX KpaiH, a 3BIATH ILJIA-
XOM BTOPMHHOTO IIEPEHOCY 3aBJAKN BOJOIIABHUM
ITaxaM HOTPalNUTH Ha TEPUTOPIiI0 YKpaiHUL.
Maii6ytne Bugy B Ykpaiwi. [na W. globosa,
KU 32 TOXOJ)KEHHAM € TPOIIYHUM a3ifiCbKUM
BIJIOM, JIMOBIpHO, CydYacHe IIiJIBUIIEHHA Cepefi-
HbOPIYHMX TEMIIEPATYP MNOBITPA Bifirpae BaXkiu-
By pO/b Yy BIDKMBaHHI B yMOBax YKpaiHu. 3rigHo 3
E. Landolt (1994), W. globosa surpumye +1 °C sx
HAITHIDKYY CepefHIO TeMIlepaTypy IHOBITPs TPbOX
HayixonopgHimmx Mmicanis. IIi temmepaTypHi ymo-
BU B OCHOBHOMY JOTPUMYIOTBCS ¥ HPaHIY3bKOMY
Cepen3eMHOMOPChKOMY PErioHi, aze BOJHOYAC BUJ
BIDKIBA€E TAKOX Y CYOKOHTMHeHTaabHOMY (Bei-
gel, 2020; Frank et al., 2020) Ta KOHTMHEHTa/IbHO-
My kimiMari (Mayorov et al., 2012). Bpaxosyioun
JaHi Ipo MOTENIiHHA KIiMaTy YKpaiHu B OCTaHHi
40 pokiB (Balabukh, Krakovska, 2013; Zhyla, Ba-
labukh, 2013) Tta mporHo3 Ha HOCUIEHHS JAHOTO

nporecy B Haitbmokui 40 pokis (Krakovska et al.,
2016), mu niependavaemo Hosi sHaxigku W. globosa
Ha Teputopii Ykpainu. Tomy ninkom BiporifHo, mo
KiJIbKiCTb HOBMX 3HaXiJJoK BU/ly B YKpaiHi 3 poka-
M 6yge 3poctatin. Lle y3romKyeTbcs 3 BUCHOBKaA-
MM iHIMX gocmigHukis (Arianoutsou et al., 2021;
Didukh, 2023) mpo Te, mo cydacHi kmimaruyHi
3MiHIU Y KOMIIIEKCI 3 QHTPOIIOT€HHUMM PaKTOpaMu
CHIPUSIIOTH €KCITaHCil 6araTboX afiBEHTUBHUX BUIB.

BucHosxnu

Orxe, W. globosa, Buiepiie BusiB/IeHWIT B €BpOII y
2002 p., B ocraHHi 20 pOKiB pO3IIMPIOE CBili BTO-
PMHHMIT apeas Ta cTaHOM Ha 2023 p. BXXe BiffoMui
3 TepuTOpil ceMu €eBpomercbkux KpaiH. B Ykpa-
1Hi Bup Bnepue sHaijgeHo y 2023 p. y JBOX JIOKa-
nmiterax JKmurommpcbkoi obmacti (JKuromupcbke
[Momnices). Bigomocti mpo MoXnuBy HasBHicTD W.
globosa B JJoHenpkuit o6macti HOTpe6YIOTH Iif-
TBEpKECHHS.

YrpynoBaHHs, B AKux Tpamnserbcsa W. globosa B
YkpaiHi, Hanexxatb mo acomianii Lemno-Spirodele-
tum polyrhizae Koch 1954 corosy Lemnion minoris
O. de Bolos et Masclans 1955 nopsaxy Lemnetalia
minoris O. de Bolos et Masclans 1955 xmacy Lem-
netea O. de Bolos et Masclans 1955. ¥V BusABneHnx
nokaniterax W. globosa TpamnsaBcs B eBTpodHUX
HEIIPOTOYHMX BOAoiMax 3 rmmbuHow 0,2-0,5 M
a60 c1abKo MpOTOYHMX 3 IMOMHOI0 1,2-1,5 M; JHO
BOJOIM OY/I0 MYIUCTUM 3 IIapoM Myny 5-20 cMm;
OCBIT/IEHHSI — TIOBHUM.

3Ba)kalouM Ha Cy4yacHi TeHJeHIii KIiMaTMYHUX
3MiH Ha TepUTOPil KpaiHy Ta IXHIl JOBrOTPUBA/INIA
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IPOTHO3, LiNKOM BiporigHo, mo W. globosa moxe
HNOTPANUTH 1 1O iHIIMX perioHiB YKkpainu, Wo Bi-
HoOpasuTbCs y BUABIEHHI 11 B HOBMX JIOKa/liTeTax
Ta 36i7bIIeHH] TIJI01 BifOMMX nomnynAnin. Tomy, 3
METOK KOHTPOJIIO 332 UMM CXWJIbHUM [0 €KCITaHCiI
BUJIOM, TTIOTPiOHMII TO/Ia/IBIIVIT MOHITOPUHT IIOITY-
nsauiit W. globosa, BusBnenux y mexax yKnromup-
cpkoro Iomices.

LI. OnbiiaHCbKOMY 3a CHPUAHHSA B IIOJIbOBUX JIO-
CIIIIPKEHHAX, a TaKoX K.0.H. I.B. Boiiko 3a HamaHHsa
IJIs1 BUBYEHHs opuriHaniB ¢oTosHiMKiB 3 [JoHe-
LIbKOI 00/1aCTi.

OJOTPMIMAHHA ETUYHNX HOPM

ABTOpPM IOBiJOM/IAIOTH PO BiICYTHICTb OyHb-SIKOTO

KOH(IKTY iHTepeciB.
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Wolffia globosa (Araceae s. 1. /| Lemnaceae s. str.),
a new aquatic alien species in the flora of Ukraine
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Abstract. In Europe, Wolffia globosa was first recorded in 2002 in the RE, and not in Bulgaria, as it was previously believed.
Over the past 20 years, the species has expanded its secondary range. As of 2023, it is known from seven European countries.
In Ukraine, W. globosa was first found in 2023 in two localities in Zhytomyr Region (Zhytomyr Polissia). The plant commu-
nities with W. globosa in Ukraine belong to the association Lemmno-Spirodeletum polyrhizae of the alliance Lemnion minoris of
the class Lemnetea. In the reported localities W. globosa occurs in eutrophic stagnant waterbodies with depths of 0.2-0.5 m
and weakly flowing waterbodies with depths of 1.2-1.5 m; silty bottom is covered by a silt layer 5-20 cm thick, lighting is full.
It is suggested that due to the observed climate warming, further migrations of W. globosa to other regions of Ukraine are
possible.
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