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Antonenko S.I., Shyian N.M. Typification of the names of taxa of Polygonum (Polygonaceae) described from Ukraine.
Ukr. Bot. J., 2018, 75(2): 109—122.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. More than 40 taxa of Polygonum s. 1. (Polygonaceae) were described from the territory of Ukraine at species and
infraspecific ranks. In the article, results of typification of 21 taxa are reported; in particular, taxa described by A.L. Andrzejowski,
W.S.J.G. von Besser, EA. Marschall von Bieberstein, L.F. Gruner, M.V. Klokov, V.L. Komarov and O.I. Sokolovsky. Search
for original material of the studied taxa of Polygonum was performed directly in the collections of the National Herbarium of
Ukraine (KW) and other herbarium collections, including CWU, K, LE, LW, MW, etc. Typification was carried out following
the rules of the International Code of Nomenclature for algae, fungi, and plants (ICN: McNeill et al., 2012). Lectotypes of
Polygonum daphnophyllum Andrz., P. hypanicum Klokov, P. janatae Klokov, P. kotovii Klokov, P. neglectum Besser, P. paniculatum
Andrz., P. paniculatum var. incanum Andrz., P. patulum M. Bieb., P. X pseudoincanum Klokov, P. scythicum Klokov and neotypes
for P. novoascanicum Klokov, P. paniculatum Andrz. var. rubens Andrz. are designated here. In general, information is provided
on 80 type specimens (or original material) of various categories: holotypes (3), isotypes (8), lectotypes (10), isolectotypes (8),
neotypes (2), isoneotypes (1), para- and isoparatypes (20), syn- and isosyntypes (12), and other original specimens. For each
taxon of Polygonum, the following data are provided: basionym, main synonyms, information about type localities according
to the protologue, data of type specimen and other original material (holo-, lecto-, neo-, syn-, paratypes, ect., if applicable)
and their herbarium barcodes, and nomenclatural notes. In addition, scanned images of all newly designated lectotypes and
neotypes are presented.

Keywords: Polygonum, Polygonaceae, typification, holotype, lectotype, neotype, syntype, paratype, herbarium KW

Supplementary Material. Electronic Supplement (Figures E1—E11: images of selected specimens) is available in the online
version of this article at: https://ukrbotj.co.ua/archive/75/2/1009.

Beryn CTaJl MiATPYHTSIM JJIs1 HOBOiI cucteMu poauHu (Kim,
Donoghue, 2008; Sanchez at al., 2011; Schuster
et al., 2011). I1pore norenep HaOINBIIUM BUKIMKOM
JUTSL CTHELaliCTiB 3aJIMIIAETbCS Tpyla TaKCOHIB, IO
paHillle BKIIOYAIMCS 0 TUIOBOro pony Polygonum s. 1.
IlpencrtaBHUKM 1€l Tpynu, 3TriAHO A0 HUHILIHBOI
CHCTEMU, TeTlep YBIMIIUIM TTPUHAWMHI 0 IBOX 3 I ITH
Tpub ponuHH, a came: Polygoneae Rchb. ta Persicarieae
Dumort. (Sanchez et al., 2011; Schuster et al., 2011).
3JaTHICTH TIPUCTOCOBYBATHUCS OO0 Hailpi3HOMAaHIT-
HIIIMX eKOJIOTO-KJIIMAaTUIHUX YMOB 3aBISIKU BHUCO-
Kiii MOpQOJIOTiuHiii IMJIACTUYHOCTI Ta IOYaCTH
MiXBUAOBIN TiOpuau3alii mpusBenaa A0 LIMPOKOTO
pO3MnoBCIOMKeHHsT BuUAiB Polygonum s. 1. i mosiBu
iXHIX YMCeNbHUX pac Ta TiOpuAiB, SKi yac Bif 4yacy i
JIOCi OINUCYIOTH SIK HOBi TaKCOHM. IcHYIOUi pi3HULI Y
© C.I. AHTOHEHKO, H.M. LIINfIH, 2018 MOmIsAAaX Ha OOCATH POy i BUAY B Liid TPYITi pOCIMH
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3a migpaxynkamu M.J.M. Christenhusz ta J.W. Byng
(2016), ponuna Polygonaceae L. BKiItoua€ mpuHaiMHi
48 pomiB i 1200 BumiB. binmbiricTh MpeacTaBHUKIB Li€l
KOCMOIIOJIITHOI POAMHU € TpaB'SIHUMM POCIMHAMHU,
10 MalTh HeaOWsike TpakTUYHE 3HAYCHHSI.
JlocTaTHbO ~3rajaT TaKy BaXJIMBY BiTYM3HSIHY
CUIBCBKOTOCIIOAAPCHKY  KYJBTYpY, $K  Fagopyrum
esculentum Moench., abo0 mouIMpeHU iHBa3iIMHUN
Bun Reynoutria japonica Houtt. OcHOBHe BHUIOBE
pisHOMaHITTS1 Polygonaceae Tipumnaga€e Ha MiBHIYHY
MiBKYyJIIO, 3HAYHO MeHIlIe 11 MpeAcTaBHUKIB Y
IliBnenHiit AMepuili, Adpuui tTa Acrpanii. CyvyacHi
MOJIEKYJISIpHI AOCTIIXKEeHHST TaJiu BiAMOBiAi Ha HU3KY
BaXJIMBUX TUTaHb o0 (inorenii Polygonaceae Ta




TIPU3BEIIN 0 ITOSIBU HU3KW HOMEHKJIATYPHUX IIPOOJIEM.
Tomy Ha mnpakTuui ¢QJIOpPUCTA Ta Te0OOTaAHIKU,
371€0UIbIIOr0 HE BAAIOYMCSI OO0 TAaKCOHOMIYHUX
TOHKOIIIIB, TOCUTb YacTO KOPUCTYIOThCSI Ha3BaMM
BUMAiB-arperatiB, Ha kwTtaiar Polygonum aviculare
aggr. uu Persicaria lapathifolia aggr. BupimeHHs
HOMEHKJIaTYpHMX NMUTaHb y poauHi Polygonaceae, six
HaroJioinyBaB H. LIBeboB, 3HaUHOIO Mipolo 3aj1eXaThb
Bim Tumidikallii yMMaaoi KiJIbKOCTi Ha3B TaKCOHiB
(Tzvelev, 1979). Tak, HampuKiIam, OgHA 3 TOJOBHUX
nucKycii mono Polygonum s. 1., Majia BUPILIUTH
MMUTAHHS: SIKWMI BUA CIiI BBaXXaTd THUIIOM pPOAY —
P. aviculare L. un P. lapathifolium 1.7 He ocTaHHIO
poJib B ii BUHUKHEHHI 3irpanu repbapii K. JliHHes,
Jle MaTepiaiu Mif Ha3Bot P. aviculare MicTUIN CyMilll
3pa3KiB pi3HUX BUJIB LILOTO arperary. ToMy MUTaHHS
JiekToTumidikalii poay MiIHIMaNIOCs HEOJHOPA30BO
nourHatoun 3 1904 poky. KputuuHuit ornsnm 1iei
npobiemu mpencraBieHo B poboti Jx. MakHina
(McNeill, 1981), me, kpiM iHIIOro, BiH MPOMOHYE
KOHcepBallito Ha3Bu Polygonum L. 3 Tutiom P. aviculare
("Polygonum L., Sp. Pl. 359 (1753); Gen. Pl ed. 5,
170 (1754). Typ. cons. prop.: P. aviculare L., Sp.
Pl. 362 (1753)"), axuii BiH Ha TOM Yac PO3MISAaB K
30ipHUIA BUM, 110 TTOEAHYBaB P. monspeliense aggr. Ta
P arenastrum aggr. Tox 'y TpaBHi 1984 p.
HomeHknaTtypHuii KOMITET, BpaxoByIOUM 3MiHY B
MnorJjsaax Ha e nutaHHs camoro JIxk. MakHina, Tunom
pony obpaB P. aviculare, 3aMAIIVBIIN 1110 Ha3BY IS
arperaty P. monspeliense aggr., moipeHoro B 3axiaHii
€pponi Ta IliBHiuHiiK Amepuui (Brummit, 1984),
3 sektoruniom LINNS510.23, oopanum B.T. Styles
(Pauwels, 1959). H. LlBenboB migmaBaB CYMHiBY lie
pillleHHS, OCKIJIBKM BaxKaB, 1110 OPUTIHAILHUI AiarHO3
K. Jlinnesa OGinblue BignoBimae P. arenastrum aggr.,
nomupeHomy B Cxinniit €sporti (Tzvelev, 1996), i sikuii
CBOTro yacy BiH Jektumidikysas 3pazkom LINNS510.24
(Tzvelev, 1979).

3rifHO 3 JiTepaTypHUMM mIxepenamu, Polygonum
s. 1. y dnopi Ykpainu npencrasineHuii 34—53 Bugamu
JK a0OpUTeHHMX, TaK 1 INMMPOKO KYJETUBOBAHMX
pocaun (Zapatowicz, 1908; Komarov, 1936; Wulff,
1947; Klokov, 1952; Tzvelev, 1979, 1996; Barbarych,
1987; Mosyakin, Fedoronchuk, 1999). Hamui
MoIepenHi MiapaXyHKU IIOKa3ajiu, IO 3a BeCh 4Yac
MOCTiIXeHb 3 TepuTopii YkpaiHM OyJ0 OIKCaHO
moHanx 40 TtakcoHiB Polygonum s. 1. BUIOBOro Ta
Pi3HMX BHYTPILIHLOBUAOBUX paHTiB. [lepimimmu 3 HUX,
oueBUIHO, cTanu P. patulum M. Bieb. (1808) 3 Kpumy
Tta P. neglectum Besser (1820) 3 Bonuni. HaiiGinbia
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KiJIbKiCTb ~ HOBOOITMCIB ~ HAJIE€XWUTh  BITYU3HSIHUM
gocimigHukaM  A.  AnmxeiioBcbkomy  (1785—1868)
ta M. KiokoBy (1896—1981), ocHOBHi repbapHi
Matepaiyd gKUX 30epiraroTbcsi B HamioHaasHOMY
repoapii  Ykpainu (KW), a TakoxX mOJIbCbKOMY
3HaBII0O Kapmar Ta Tpuierimx A0 HUX TepPUTOPiid
I". 3ananosuuy (H. Zapatowicz; 1852—1917), GinbliricTs
MatepiaiiB sikoro 3Haxoauthcss B KRA, KRAM, LW
(Zapatowicz, 1908; Krytska et al., 2002; Shiyan, 2011,
2014). OckinbKu 00cAT ITy0JIiKallii 0OMekKeHHU, TO J0
1€l cTaTTi yBiMILLIM pe3yabraTd Tumidikauii 21 Ha3B
npeacTaBHUKIB Polygonum s. 1., 3a BUKIIOUCHHSIM
TakcoHiB, onucaHux I. 3amamoBuuyeM, SKUM Oyae
MpUCBIYEeHA OKpeMa IyOJiKarlis. 3BepTaemMo yBary
Ha Te, WO KpiM AificHo onpwitogHeHux (validly
published) TakcoHiB, onMcaHuX 3 YKpaiHu, iCHYIOTb i
TaKi, 1110 OyJIM Ory0JIiKOBaHi 3 TOPYILIEHHSIM MpPaBUI
Mixcnapoonozo kodekcy HomeHKaamypu e6odopocmell,
epubisipocaun (McNeilletal.,2012). Tak, 1o HegilicHUX
Ha3B (nom. inval.) Hanexatb P. bordzilowskii Klokov f.
rosaceum Klokov (Klokov, 1952: 208). ta P. patulum M.
Bieb. f. rupestre Klokov (Klokov, 1952: 206). B 06ox
BUTAAKaX ONMKUCK abo AiarHo3u (opM HaBeIeHi JIMIIe
YKpaiHCbKOI0 MOBOIO, 1110 He Bianosigae Ct. 39.1 ICN,
3TiHO 10 SKOI TaKe ONPWIOJIHEHHS 0yJI0O MOXJIMBUM
guure 10 1 ciung 1935 p. (McNeill et al., 2012).

Marepianu Ta MeTOAM

HocninxeHHs TakcoHiB Polygonum s. 1., omucaHux
3 YKpaiHu, mpoBoawioch Ha 0a3i HaiioHambHOro
repOapito Ykpainu — IepOapito IHcTUTyTy OOTaHiKM
iMm. M.T. Xonognoro HAH Ykpainu (KW) i3 3anyuyeH-
HaIM MarepiamiB iHmumx Kojekiiii (CWU, CWB, K,
KWU, LE, [WTain.). [Tolyk aBTeHTUYHUX MaTepialiB
BiBcg SIK Oe3mocepeHbo y (oHmax repbapiiB, Tak i3
BUKOPUCTAHHSM IaHWUX BIIKPUTHX OHJAWH pecypciB
Guide to main collections of the LE herbarium (http://
www.mobot.org/MOBOT/Research/LEguide/),
Virtual ~ Herbaria  (http://herbarium.univie.ac.at/),
JSTOR Global Plants (https://plants.jstor.org) Tomo. ¥
TEKCTi poOOTH aKpOHiIMU KOJIEKIIiil HaBeneHi 3a [ndex
Herbariorum (Thiers, 2018) Ta "lepbapii Yxpainu..."
(Shiyan, 2011); Ha3BM TaKCOHIiB Ta CKOpPOYEHHS
JiTepaTypHUX Kepesl Y HOMEHKJIATYpHUX IUTaTax
MoAaHi y BIAMOBITHOCTI JO HOMEHKJIATYpHOI 0a3u
nauux The International Plant Names Index (http://
WWW.ipni.org) 3 HeoOXiTHMMM YTOYHEHHSIMU B pasi
noTpeou.

Y Tekcti crarTi I KOXHOI 3  BaJigHO
orryoikoBaHux Ha3B Polygonum s. 1., sIKi po3MillieHi 3a
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a0eTKo, MoJaHO HOMEHKJIATYpHY LIUTaTy, HaBeldeHI
OCHOBHi CUHOHIMM, MPOLIMTOBAHO BiAOMOCTI MpPO
HOMEHKJIATypHUI TUIl 3a mpoTojioroM. BusiBieHi B
XOIi JOCHiIXKEHHSI HETOYHOCTI B HOMEHKJIATYpHUX
XapaKTepHUCTUKaX TaKCOHIB (y IUTyBaHHi aBTopa (-iB),
JlaTax BUXOMy IyOJiikallii, HoMepy TOMY BUIAHHS Ta
iH.) OyJ1M BUTIpaBJIeHi, PO 1110 3a3HAYEHO Y IPUMITKaX.
JIis1 KOXHOro TaKCOHa HaBEASCHO BCi JOCIIiIXKeHi
HaMM  OpUTiHaJlbHI  3pa3kKu B  TOCTiZOBHOCTI
tumiikamiitnnx Kareropiit  (holo-, iso-, lecto-,
isolecto-, neo-, isoneo-, para-, isopara-, Syn-,
isosyntypus, sp. authent.). Yrepiie HaMu HaBeICHO
MoBHY iH¢popmauiro 1ipo 80 3pas3kiB  pi3HUX
TUIiKaLiifHUX KaTeropiii, 30Kpema IIpo AEB'SITh
JIEKTOTUITIB Ta JBa HEOTUIIM, 110 OOpaHi BIeplle y
it crarti (hoc loco; designated here). JIyist KoskHOTO
3pa3Ka IoJaHO MOBHUI TEKCT OCHOBHOI €TUKETKHU Ta
MIPUMITOK, YHIKaTbHUI imeHTHdiIKaTOp (iHBEHTapHUIA
HoMep abo INTPUX-KOH) Tepbapilo, B SIKOMY BiH
30epira€TbCs, Ta aKpPOHIM BiAIIOBiZHOI KOJIEKIIii.
VY pasi, Konu iHdopMalis Tpo 3pa3oK OTpUMaHa 3
OHJIAITHOBOTO pecypcy, KpiM HoMepa (0apKomy, INTPUX-
kony) 3paska gomaetbcsi URL-ampeca enekTpoHHOL
CcTOpiHKU. J1J19 KOXXHOr0O TaKCOHA IOJaHO MPUMITKY 3
MMOSICHEHSIMU 110 3pa3Ka (abo 3pa3KiB), 00TOBOPEHHSIM
ixHboi  TUmidikamii, NUTAaHb CUCTEMAaTUKU Ta
ditoreorpadii, Bimomoctamu TIpo locus classicus
tomo. Jlo pobOTH NIOJal0ThCs CKaHOBaHI LM@POBI
300pakeHHs JIEKTOTUITIB Ta HEOTUiB.*

PesynsraTi Ta 00roBOpeHHs

1. Polygonum acetosellum Klokov ex Kom. 1936, Fl.
URSS, 5: 622 [Klokov, 1927, Tp. c.-r. 6otaH. 1, 3: 171,
nom. inval., nom. provis.].

3a mporosorom: "Prov. Charkov. (alt.) 1) Cr
Kynsarcek-Y3noBas. 2KeynesHomopoxkHast HachIb. 5/
XI 1916 (fl. fr.)!! [M. Knokos], prov. Voronezh., 2) c.
Vpaszoso y nojorHa x. 1. 5/VII 1916 (fl. fr.) M. Koros!".

Tumn: non designatus.

IIpumitka. HaszBa P. acetosellum ynepiire 6yna omyorikoBaHa
M.B. Knoxosumy 1927 p. B "Tpynax ciTbCbKO-TOCTIONaPCHKOT
ooraHiku" (M. XapkiB), ¢ HaBeIE€HO OIKMC Ta JiarHO3
JIATMHOIO, BKa3aHO ABa CUHTUIIM i MiAKPECIeHO, 1110 "BiJ yCiX
iHmux Avicularia |Bin| sickpaso pizautbes” (Klokov, 1927).
HesBaxaroun Ha 1e, 3rinHo 1o Cr. 36.1.b. ICN (McNeill
et al., 2012) nHa3Ba He Oyna edEKTUBHO OIPUITIOTHEHA
(nom. inval.), OCKiIbKM aBTOp IIOJAB JIMIIE TOTEPeIHi
BiZIOMOCTi TpO TaKCOH, HAaroJIoLIylo4Yu, IO BiH € "spec.
nov. provisora”: "MM NpOBi30PHO OMUCYEMO 1II0 3arajKoBYy

* JlBa pucyHku ogaHo B rexcTi, inmri (E1—E11) auB. y elekTpoHHiit
Bepcii crarti Ha https://ukrbotj.co.ua/archive/75/2/109
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dopmy [Bua], 11106 3BepHyTH Ha Hei yBary” (Klokov, 1927). ¥V
nopanbiioMy P. acetosellum BaninuzoBaHo B.JI. Komaposum
y BumanHi "®mpopa CCCP" (1936: 622), ane ueir ¢akr
371e€0LIbIIOT0 HE BimOOpaXKaeTbCsl MPU LMTYBaHHI TaKCOHA
y CydaCHMX CHUCTEMaTUYHbIX Ta (JOPUCTUUYHUX POOOTAX.
Towmy, kepytounch Crt. 46.2. ICN (McNeill & al., 2012), Hamu
BHECEHI BIAMOBIIHI 3MiHM B LIMTYBAaHHI (IMB. BUILE).

3a BiICYTHOCTI XXOJHOTO 3 CHUHTHUIIIB TaKCOHOMIYHMIA
craryc P. acetosellum 3anuiuaerbcsi aucKyciiHum. Tak,
B.JI. KowmapoB, skuii, iMOBipHO, He OyB 3HaliOMuii 3
OpUTIHAJIBHUM TepOapHUM MaTepiajoM LbOro "3aeadkosoeo”
TaKCOHA, Xouya i BU3HAE WOTO BUIOBY CAaMOCTIlHICTh, aje
BBaXae, 110 BiH "mano omauuum om P. aviculare" (Komarov,
1936). 3 1€l AYMKOIO KaTerOpUYHO HE ITOTOMKYETHCS
aBrop Bunmy, skuit y "®nopi YPCP" (1952) naromomye,
mo P. acetosellum "Odyxce eupaszno" Bimpi3HSIETbCS Bim
P. aviculare L. i sBisge co0010 aIBEHTUBHY POCIUHY
He3'SICOBAaHOTO  TOXOIKEHHSI, 10 TpUypoueHa IO
3a1i3HUYHMX HacuIiB. JJo OCTaHHLOTO Yacy CUCTEMATUKU
posrasnanu P acetosellum y mexax P. calcatum Lindm.
(Tzvelev, 1996; Mosyakin, Fedoronchuk, 1999). Busnaiouu
IIUPOKe TpakTyBaHHsA P. aviculare, §K, Hampukiau, y
po3yminHi M. Costea, EJ. Tardif ta H.R. Hinds (2005), Mmu
posrnsimaemo P. acetosellum sk cunoHim Polygonum aviculare
subsp. depressum (Meisn.) Arcang.

2. Polygonum aviculare L. f. euryphyllum Sokolovskij,
1926, Ykp. 6otaH. xXypH. 3: 43. — P. aviculare L. var.
euryphyllum Sokolovskij, 1927, 3am. KuiB. BerT.-
300TeXH. iH-TY. 1926, 4: 178.

3a mporosorom: "Ha riaBHSIX, Ha TICKOBOMY I'PYHTI,
pinko (TapaciBcbKa rraBHs)".

Tum: non designatus.

IIpumitka. Micuem 36epiranns Tuny 1iei ¢popmu O.1. Coxo-
goBcbkuit  BkazaB  IepOapiit KW. Cepen doHaoBux
MarepiaiiB KOJeKIil OpuUriHajbHi 3pa3Ky I1[bOTO TaKCOHA
He BusiBJIeHi. VIMOBIPHO, BOHU Pa3oM 3 IESKUMU iHIIUMU
Marepiasamu IepOapito daopu YKpaiHum Oyiau BTpadyeHi B
poku [pyroi csiToBoi BiitHu (Shiyan, 2017). BrpaueHum
Ha Ttenep € i locus classicus P. aviculare f. euryphyllum,
ockinbky TapaciBcbKa IUIaBHSI pa30M 3 iHIIMMU TIJIABHSIMU,
IO BXOAWJIU HO icTOpUuHOI MicueBocTi Benuxwuit Jlyr,
Ooynu 3atoruieHi y 1955—1957 pp. Bomamu KaxoBchKoro
BOIZOCXOBHUIIA. VIMOBIpHO, 1110 MOpPGOJIOriuHi 03HAKH L€l
dopmu Oyau HacTiIbKU cyTTeBUMM, 1110 O.1. COKOIOBCHKMIA
MpY MOBTOPHOMY OITUCI TAKCOHA POOUTH CITPOOY MiABUILIUTHA
Kareropito 1o pizHoBumy: "var.?" (Sokolovsky, 1927: 178).
[Mpuyomy aBTOp 3BepTae yBary Ha Te, 10 “euryphyllum"
3pigKa 3pocTaB MOpYyY 3 TUIOBOIO ¢opmoro "aviculare", He
YTBOPIOIOUH TepeXinHUX hopM.

3. Polygonum aviculare L. f. salsuginosum Sokolovskij,
1926, Ykp. 60TaH. XypH. 3: 44. — Polygonum aviculare L.
f. salsuginosum Sokolovskij, 1927, 3am. KwuiB. Ber.-
300TexH. iH-TY. 1926, 4: 178.

3a mporojorom: "CoJioHEIb y IUIaBHSIX Ml CT.
KankpuhiBka".
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Tum: non designatus.

Ilpumitka. Micuem 30epiraHHsI TUIIOBOTO 3paska, SK i
B momnepenHbomMy Bumanky, O.l. CokonoBchbKMiI BKa3aB
Tepoapiit KW. Cepen hoHaiB KoseKlilii aBTeHTUYHI MaTepiaiu
i€l hbopMu He BUSIBJIECHI, IMOBIpHO, 11O 1X CIiTKaJa J0JIS
OpUTiHAJIBHUX 3pa3KiB TIOMEpPEeIHbOro TakcoHa. Locus
classicus P. aviculare L. f. salsuginosum 3HaxoAUTbCS MOOIUZY
3a1i3HUYHOI cTaHLii KaHKpuHiBKa, sKa po3TalioBaHa
Ha MiNSHIN 3ali3HMIN, 10 IAe mnapajiejlbHO MiBHIYHO-
cximHoro Oepera KaXoBChKOrO BOOOCXOBHILIA y MeXax
cMT MaJstokateprHiBKY 3amopi3bKoro p-Hy 3aropi3bKoi o0I.
Y nosropHomy omuci (Sokolovsky, 1927: 178) aBTop BinMmiuae,
1110 LIei TAKCOH € COJIOHIIEBOIO (hopMoto P. aviculare.

4. Polygonum aviculare L. var. ovalifolium Gruner,
1869, Bull. Soc. Imp. Naturalistes Moscou, 42, 1: 112.

3a nmporosorom: "In viis pro[p]e Wesselaja; d. 23 Sept.
m. fl. et fr. immat.".

Tum: non designatus.

IlpumiTKa. ABTEHTMYHI MarepiaJli TaKCOHA 3HAUTHU He
BIQJIOCh; HIMOBIPHO, BOHM 30epiraioThCst B Konekwuii LE.
Horo locus classicus Ha Ternep — 1ie okonulli cMT Becena
3amopizpkoi 061, Came 3 P. aviculare L. var. ovalifolium
Gruner nopiBHioe O.I. CokonoBcekuii P. aviculare f. |var.]
euryphyllum B piarHo3i, aje TeX 3a3Hayae, 110 3pa3Ku
M.JI. IproHepa BiH ocobucTo He 6aumB: "Specimina Gruneri
non vidi" (Sokolovsky, 1926).

5. Polygonum andrzejowskianum Klokov, 1952, ®.
VPCP, 4: 653 (descr. lat.), 221 (descr. ucr.). — Persicaria
lapathifolia (L.) Delabre subsp. andrzejowskiana
(Klokov) Sojak, 1974, Preslia, 46, 2: 153.

3a mporoaorom: "RSS Ucr, ditio Dnjepro-
petrovskiensis, prope opp. Czapli, in pratis borystenicis,
11.VIII 1911. Legit G. Spangenberg; in Herbario Instituti
Botanicae Ac. Sci. RSS Ucr. Kioviae conservatur. — ...
JIHinpomneTpoBcbka 00J1.: JIHiMpomeTpoBCbKUIA p-H,
Yarmi (Cnanren6epr!)...".

Holotypus: "Polygonum laxum Reichenb. c. Yarm,
Exat[epuHocnaBckasi] rydo. HoBomock|uii] ye3n, mo
oepery Huenpa. 19 (11).VIII 1911. . Cnanren6epr”,
"Typus species! Polygonum andrzejowskianum Klok.
11948. M. Knfokog]", KW000033497 (puc. E1).

Paratypi: 1) "G. Schirjaeff. Pl. Carcovienses exs.
Ne 1997. Polygonum lapath|ifolium] L. tomentosum.
Charcow, Chutora, [3anecbe]. 26.VI 1907. G. Schi-
rjaeff", " Polygonum andrzejowskianum Klok. 07.11 1948.
M. Klokov", KWO000123548; 2) "928. Polygonum
lapathifolium L. Okp. Kymsaucka, 3—4 B, BIOB, 60110-
tuctoiit ayr. 18.VIII 1914. M. K[nokoB]", "Polygonum
tomentosum Schrank. 03.VI 1927. M. Klokov",
"Polygonum andrzejowskianum Klok. 07.11 1948. M.
Klokov", KW000123546; 3) " Polygonum scabrum M|oe]
nch. Opecvka 007., LopronuHcekuit p-H, Kozado-
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Jlarena apeHa, MixkKy4yyrypHi 3HmkeHHs. 03.VII 1932.
H. Koceus", "Polygonum andrzejowskianum Klok.
11948. M. Klokov", KW000123546.

6. Polygonum cretaceurn Kom. 1936, ®n. CCCP, 5:
721, 631. — P. novoascanicum Klokov subsp. cretaceum
(Kom.) Tzvelev, 1979, Hos. cuct. BeIciI. pact. 15: 140.

3a nmporosorom: "Legit 9 IX 1895 clar. Stepanov
in valle fl. Derkul; in Herb. Inst. Bot. Ac. RSc. USS
conservatur. — Cremnanos, 9 IX 1895 r. MenoBoii ckiion
B [opomue".

Holotypus: "Crenanos, 9 IX 1895 . MenoBoii ckiioH
B Toponuie, Ha mpaBoM Oepery p. depkyn", LE s.n.
(Tzvelev, 1979: 148; Klokov, 1952: 201).

IIpumitka. Bun onucaHuii 3a 3paskamMud 3 OKOJMIb
c. Topomume bBinoBoackkoro p-Hy JlyraHcbkoi 00JI.
M.B. KiiokoB BBaxas lieil TaKCOH ridopuaom Mix P. gracilius
Klokov ta P. aviculare, sskuit IpuypodYeHMiIl 10 KPEMITHUX
BincimoHeHb Cxomy YkpaiHu Ta OaceitHy JloHy B Mexax
Pocroscbkoi 061. PD (Klokov, 1952).

7. Polygonum daphnophyllum Andrz. 1862, YHuB.
u3B. (Kues), 1862(7): 137.

3a mpotosiorom: "Ad rivum Sob, Kuna, ad Borysth.
Mezyhory".

Lectotypus (S. Antonenko & N. Shiyan, hic
designatus; id. 09.08.2017 in herb.): "Polygonum
daphnophyllum mihi. P. minus Fl. altaic[a]. Kief.
[18]34-]3]5. Herb. Andrz.", KW000126903 (puc. E2);
isolectotypi: KW000126904, KW000126905.

Syntypi (?): 1) "Polygonum daphnophyllum Andrz.
P. minus Fl. altaic[a]. Kiovia. [18]36", "Herbarium
Besseri”", KW000126906; 2) "Ins[ulae]: Borystheni
Kiovia. Herb. Besseri", KW000126908, KW000126909.
Hpunmitka. Cunturu P. daphnophyllum, 3i6pani A. AHmxe-
MOBCbKMM 3 JIHIMPOBCBKUX OCTPOBiB 10013y Kuena,
30epiraloThbest B kosekuisx B. beccepa ta M.C. TypuaHiHoBa
(KW). fIk cBimuaTh €TUKETKM O HaBeIEHUX 3pa3KiB, aBTOP
TaKCOHa BBaXkaB Moro 0JIM3bKUM 110 P. minus Ait., HaBeIeHOTO
y po6oti K.®. don Jlenedbypa "Flora Altaica" (1830: 83), 3
MpUMiTKOIO "An species diversa?". Briepie HasBa " Polygonum
daphnophyllum Andrz. (fide Besser! in herb. Meisn.)" [nom.
inval.] Oyyna 3ragaHa B JiTepaTypi B OIpallOBaHHI pOAWHU
Polygonaceae y "Prodromus..." (Meisner, 1856: 111) sx
cuHOHIM Polygonum minus Huds. var. subcontinuum Meisn.

Ha Temep 11eit TaKCOH pO3ITISIAAETHCS SIK CUHOHIM Persicaria
minor (Huds.) Opiz (Mosyakin, Fedoronchuk, 1999).

8. Polygonum hypanicum Klokov, 1952, ®n. YPCP,
4: 652, 219. — Persicaria hypanica (Klokov) Tzvelev,
1988, Hog. cucr. Boicul. pact. 25: 186. — P. lapathifolia
subsp. hypanica (Klokov) Sojak, 1974, Preslia, 46, 2:
153.
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3a mpotosorom: "RSS Ukr., prope urb. Nikolajev,
loco Falejevka dicto, solo humido, 21.VIII 1928. Legit
P. Opperman, in Herbario Instituti Botanicae Ac. Sci.
RSS Ucr. Kioviae conservatur”.

Lectotypus (S. Antonenko & N. Shiyan, hic
designatus; id. 18.07.2017 in herb.): "Polygonum
nodosum Pers. (subsp.) incanum M.B. (provisora!) n.s.
OxkplectHocTtu]| . Hukonaesa (Ykpanna). "@aneenka”
no okpauHe (ctaporo) OoJIOTLIA 3a BOK3aJloM, Ha
BIJIAXKHOM TT0UBe, 00bruHO. 21/8 [19]28. I1. Onmepman”,
"Polygonum hypanicum Klok. 07.11 1948. M. Klokov",
"Polygonum hypanicum Klok. f. glabris 03.11 1948. M.
Klokov", KW000126843 (puc. E3).

Specimina authentica: 1) "Polygonum (lapathifolium)
tomentosum Sch. incanum MB ?? Ha Gepery Jlumana
B bBaiimos[...] Crap. y. 08.VII 1905. UB. Ilupses.
CrepwibHas dopwma!”, "Polygonum hypanicum Klok.
07.11 1948. M. Klokov", KW000126852; 2) " Polygonum
nodosum Pers. Okp. . HukomaeBa. JIHO BIaskHOBaTOM
banku ¢ 6oky TepHoBku. 16.V 1906. O. fnara, H.
Iocrenko", "Polygonum hypanicum Klok. 03.11 1948.
M. Klokov", KW000126844; 3) " Polygonum tomentosum
Schrank. MenuTomninbinHa, AraliMaHChbKU ITifI,
mo Gamumi. 12.IX 1922. A. Omnexciis, I1. JaBumnda”,
"Polygonum hypanicum Klok. 02.11 1948. M. Klokov",
KWO000126853; 4) "Polygonum tomentosum Schrank.
Menurorn|onbcKkasi] okp., Ackanusi-Hosa, Yamenb-
CKUII oA, 0J1M3 OpocuTebHOM KaHasbl. 12.VI [19]26.
@. JleBuna", "Polygonum hypanicum Klok. 07.11 1948.
M. Klokov", KW000126854; 5) " Polygonum tomentosum
Schrank. 3i6paHo B BepmuHi Oanku KyOumHCBKOro
MukounaiBcbkoi okpyru, Ha NWBig BononumupiBebkoi
gicoBoi madi. Ne 3-100. 17.VI 1926. C. IToctpurans",
"Ne 3-100. P. tomentosum Schrank. P. lapathifolium L. 7",
"Teste! VIII 1928. M. Klokov", "Polygonum hypanicum
Klok. 03.I1 1948. M. Klokov", KW000126845; 6)
"Polygonum lapathifolium L. incanum 1. Huxomnaes,
[1920-T1i poxu] KpsrkeBckuit”, " Polygonum hypanicum
Klok.111948. M. Klokov", KW000126849;7)" Polygonum
scabrum Moench. Cranunck|[ast] 0071., CIoBSIHCK|[1ii]
p., ropa Aprtema (6anka Cagroropck|as]), mpaBblit
oeper p. Ces. JloH1ia, B kaHase. 22.VI 1938. 3. Cosa",
"Polygonum hypanicum Klok. 11 1948. M. Klokov",
KW000126850; 8) "beccapabus. [1920—1930-Ti
poku| Co6p. JI.JI. UBanos", "Polygonum hypanicum
Klok. 03.1T 1948. M. Klokov", KW000126848; 9) [6e3
etuketku|, "Polygonum hypanicum Klok. 07.11 1948.
M. Klokov", KW000126847.

IIpumiTka. 3rigfHO M0 CydyacHMX MOIJISINIB Ha CUCTEMATUKY
Polygonaceae, P. hypanicum BinHeceHO no pony Persicaria
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Mill., nge ioro po3misigaloTh SIK CaMOCTIMHMI BUJ abo
minBun y Mexax P. lapathifolia aggr. (Sojak, 1974; Tzveley,
1996; Mosyakin, Fedoronchuk, 1999). ABTop TakcoHa,
CMUPAIOYNCh Ha PO3POOJIEHY HUM Xe TeOpilo pac, BBaXKae
Oro TOHTIACHKUM €HIEMIKOM, SIKMI Ha 3axolli Bikapye
3 TMaHOHCBKUM Polygonum brittingeri Opiz (= Persicaria
brittingeri (Opiz) Opiz), a Ha cXoAi — iHIIWM IUPOKOJUCTUM
3 TeMHUMM IUISIMAMM Ha JINCTKaX TakcoHaM Polygonum
lapathifolium aggr. (= Persicaria lapathifolia aggr.) (Klokov,
1952). 3a inmoro rinotesoto, Polygonum hypanicum BUHUK
IIJISIXOM  IHTPOTPECUMBHOI TiOpuam3allii Mixk CXiZTHUMUA
nonynsiuismu P. brittingeri Ta P. lapathifolium i mommpeHuni
He JIMIle Ha MiBAHI YKpaiHu, a i y HWXHii Teuii JloHy Ta
Bousru (Tzvelev, 1988). nst P. hypanicum BinMideHO TiOpuau
3 IHIIMMHW BUAAMU, 10 HUHI PO3IISINAIOTBCS B MeXax
P. lapathifolium aggr.. P. hypanicum x P. paniculatum Tta
P. hypanicum x P. saporoviense Klokov (Klokov, 1952). O6unsa
riopuay miaTBepIKeHi repdapHUMHU 3pa3KaMu 3 KOJEKIii
KW. Tak, 3pasok P. hypanicum x P. paniculatum moxonutb
3 TemnepimHboi Teputopii Yepkammuu ("Kwui[cbka] o6ur.,
KopcyH|[cbkuii] p., c¢. KowmapiBka, pocte Ha "Oepesi”
MmicisiMu, 6araTo. Ne 782. 27.VII 1937, 3pazok 3a6010THOI",
KWO000126851), a 3pa3zok P. hypanicum % P. saporoviense —
3 KueBa ("OkpectHoctu . Kuepa. BrnaxHble (UIucCTbIC)

BrnaauHel Ha TpyxanoBoMm octpoBe. 01.XI1.1903. [...],
A. fHata", KW000126846).
Cepen BiIHaMIEHUX aBTEHTUYHUX maTtepianiB

P. hypanicum HamMu BMSIBJICHO JIMIIE ONWH €K3eMIUISIP, 11O
IIOBHICTIO BIAIIOBIAAE JAHUM THUILY, BKA3aHOMY B IIPOTOJIO31.
Ta ockinbku aerepminanta M.B. KiokoBa MicTUTbh Juiie
HasBy Buny ("Polygonum hypanicum Klok. 07.11 1948
M. Klokov") 6e3 Oymab-sIKOTO CBiTUEHHS TIPO HaMipy aBTopa
BUIUJINTU HAOTO SIK T'OJIOTUIL, TO, KEPYIOUUCH p€KOMeHI[aHi€IO
9A BigmosigHoi ctarrti ICN (McNeill et al., 2012), mu
obupaemo 3pazok KW000126843 3a nekToTui.

9. Polygonum janatae Klokov, 1928, Martep. oXopoH.
npupoau Ykp. 1: 73. — P. pseudoarenarium Klokov
subsp. janatae (Klokov) E. Wulff, 1947, ®x. Kpbima,
2, 1: 80. — P. arenarium Waldst. & Kit. subsp. janatae
(Klokov) So6o0, 1969, Acta Bot. Acad. Sci. Hung. 15,
3—4: 342.

3amnportoiaorom: "Ucrainia meridionalis: region Sivash
(ins. Birjutshij), penins. Jahorlytzkij, Dzharylhatsh —
Levina!, ins. Dolgij — Lavrenko!, Berdjansk ("kosa") —
Kukush!".

Lectotypus (M. Klokov ex S. Antonenko &
N. Shiyan, hic designatus; M. Klokov 12.07.1979 in
herb.): "XepcoHckuit okp. (paHble JIHEMpOBCK. ye3,
Taspuu. r). Okp. c. ITokpoBku. OctpoB Jlonrwmii.
[MoBbieHHbIl pakyrHIk. 09.1X 1926. E. JlaBpeHko",
"Polygonum janatae f. erectum Kllokov], 1927,
M. Klokov", " Polygonum janatae Klok. 1928, in Marep.
10 OXOPOHM pUupoaur Ha YKpaiHi, 1, XapkiB. Lectotypus
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speciei! 12.VII 1979. M. Klokov", KW000033500 (puc.
E4); isolectotypus: KW000033501.

Paratypi: 1) "Polygonum janatae Klokov f. erectum
Klokov. Cesepnbliii 6eper HepHoro Mmopsi, XepCOHCKUIA
okpyr, Koca JIxxapbuirad, ceBepHbIii Oeper HIMPOKOii
BOCTOYHOW YacTU KOCHI, PAKYIIHSKOBBIN XpEeOTHK.
06.VI 1926. H. locrenko, ®@. Jiesuna", "Polygonum
janatae Klokov. f. procumbens Klokov, 1927, M.
Klokov", KWO000033499; nyb6iaeT mnomepeaHboro 3
npuMitkoio "Polygonum janatae Klokov, 1932, P.
Opperman”, KWO000033498; 2) "Polygonum janatae
Klokov. Memurononsckuit  okpyr. CeB. ©Oeper
A30BCKOro Mops, YTIIOKCKMI 3a1uB, 0-B bupiounii,
I0ro-3amnagH. OKOHEYHOCTb, Ha paKyIlIHSIKaX OJu3
oyxtel. 28.VIII 1926. @. Jlesuna", KW000126863;
3) "Polygonum arenarium W.K. ? Menutononbck|as]
okp[yra]. Ces[epHbiii] Oeper A30BCKOro MoOps,
Vraokckuit 3anuB 0-B  bupiouwmii, 1oro-3amagHasi
OKOHEUYHOCTD, PaKyLIHSIKOBBIIA XpeOoTuK. 29.VIII 1926.
®. JleBuna", "Polygonum janatae f. erectum KloKov,
192[7], M. Klokov", KW000033504; 4) "Polygonum
janatae Klokov. Menutononabckuii okpyr. CeB. Geper
A30BCKOro Mopsi, 0-B buplouuii, 1oro-zamagHas
okpamHa, B Oyxrte. 30.VIII 1926. ®. JleBuHa",
"Polygonum janatae f. procumbens Klokov, 1927, M.
Klokov", KW000033502, KW000033503; 5) "Dxcne-
JULIMSL [0 00CAemIOBaHMIO  MeIUTONOJIbIIMHEIL.
Menurononbckuit okpyr. Polygonum janatae Klokov.
O-B bupiounH B A30BCKOM MOpe, I0XHasi OKpaunHa,
ceBepHBI Oeper, [0m...] 1, No 19. 11.VII 1927. ®.
JleBuna", "Polygonum janatae fructus deideratus!
XII 1927. M. Klokov", KW000126856.

IIpumitka. Jlekrotun P. janatae o6paHO aBTOPOM TaKCOHA
B 1979 p. y repOapii, npo 110 CBiIYUTh HOTaTKa Ha 3pa3Ky
KW000033500, ane BimomocTi mpo 1e Hime He Oyau
norenep onyo6JikoBaHi. M.B. KiIoKOB Ta iHILIi AOCTiAHUKHY,
BBaXawTh P. janatae eHpemoM [lpuyopHOMOp'ss (BKIIIO-
vyatoun [liBHiunmit Kpum), skuii pocre Ha TIickax Ta
yeperamHukax (Komarov, 1936; Waulff, 1947; Klokov
1952; Barbarych, 1987). 3 MomeHTy omucy BUIY HOTO
TAaKCOHOMIUHUI CTATyC HEOAHOPA30BO MiMJISATAB MEPETIIsIY.
Tak €. Byabd BBaxas itoro niasuaom P. pseudoarenarium,
a R. Soo migsunom P. arenarium (Wulff, 1947; Séo, 1969).
3 iHImoro 00Ky, Ooro OTOTOXHIOBaNIU 3 P. arenarium subsp.
arenarium, apeajl SIKOTO, SIK BBaXKA€TbCsI, BKIIIOYAE CXiTHY
yactuHy LUentpanbHoi Ta [liBneHHO-CxinHy €Bpomy
(Akeroyd, 1993). M.M. LlsenvoB posmisinas P. janatae
B MeXax JIpeBHbOCepen3eMHOMOpChbKoro P. pulchellum
Loisel. (Tzvelev, 1996). Moro qyMKy TiaTprMaii YKpaiHChKi
crietiamictu  (Mosyakin, Fedoronchuk, 1999). Ockinbku
P. pulchellum eBponeiicbkuMu OOTaHiKaMU PO3IJISIIAETHCS
aK P. arenarium subsp. pulchellum (Loisel.) Tell., unit apean
oxorutioe CepenzemHomop'st (Akeroyd, 1993), To, 3Baxaioun
Ha MOpPGOJIOTiUHi Ta XOPOJIOTiuHi 0co0aUBOCTi P. janatae, M
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CXWJIbHI BU3HABaTU MOro Ha JAHOMY eTalli JOCJiIKEeHb SIK
P. arenarium subsp. janatae.

10. Polygonum kotovii Klokov, 1927, Tp. c.-r. 6oTaH.
1, 3: 167, puc. 1. — P. arenarium Waldst. & Kit. subsp.
kotovii (Klokov) S60, 1969, Acta Bot. Acad. Sci. Hung.
15, 3-4: 342, "kotowii". — Polygonum patulum subsp.
kotovii (Klokov) K. Sutory 1994 [1993 publ. 1994] Cas.
Morav. Muz., Védy Prir. 78, 1-2: 97.

3amnpotosorom: "Voronezh prov. 1) ¥Ypazoso!! Charkov
prov. 2) CrymeHok (M3rom. okoin.), 3) Kucnoska
Poltava prov. 4) KpeMiHuyk.
Jekaterinoslav prov. alt. 5) lOszoBka (Cranino) !!,
6) Mymkeroso ct.!!, 7) Pyruenkoso !!, 8) IrHaT'iBKa
Mapiymon. okp.!!. Tanaitica prov. 9) Novotsherkask.
Caucasus, Kubanj. 10) fcenckasa koca Bo3ie AxTap.
Ne 1, 3, 5 — 8 hb. M. Klokov. Ne 2, 9. hb. Tschernjaev.
Ne 4 hb. E. Lavrenko. Ne 10 hb. Shirjaev".

Lectotypus (S. Antonenko & N. Shiyan, hic
designatus; id. 20.07.2017 in herb.): "Polygonum
kotovii Klokov. BopoHexckas ry0., Banyiickuii y., ci.
VYpazoBo (0kp.), 6anka mo mpaBomy oepery p. Ockona,
nopocwasi Jjiecom (cpyd c¢ kycramu). CepeaurHa
Asrycra [15.VIII] 1916. M. Kiokos", KW000033508
(puc. ES); isolectotypi: KW000033507, KW000033509,
KW000126870.

Paratypi: 1) "Polygonum beillardili], CryneHoxk
[n.d., B. UYepnsesn|", "Polygonum kotovii Klokov,
M. Klokov", "Polygonum patulum M.Bieb. 08.02.2001.
0O.B. Opues", KW000126868; 2) "Polygonum kotovii
Klokov. Oxommii M. Kpemenuyka. [n.d.] E. JIJaBpenko",
KW000126866; 3) "lO30B0, loH6ac. OKoJIu1Ii, COCHOBI
cxiwim, B Kymax. 29-31.VIII 1924. M. Kiokos",
"Polygonum kotovii Klokov. Momomoit sk3[eMruisp],
M. KiokoB", "Polygonum kotovii m. sp. n. M. Klokov",
KW000126867; 4) "Polygonum  kotovii  Klokov.
Oxonuui M. Cranino (FO3iBka), cepen KyIliB, CTENOBI
yarapuuku. 31.VII 1924. M. Kiokos", "Syntypus,
09.03.2017, N. Shiyan, Yu. Gamulya", CWU0054203;
5) "Polygonum kotovii Klokov. Mapiymonbcbka OKp.
p. Kanemiye, IrnariBka, Jlic. 26.VII 1925. M. Kiiokos",
KWO000126864; 6) " Polygonum kotovii Klok. Hanosis's1,
Mapiynonbcbka oKp. c¢. IrHatiBka, OaiipauHuit
agic. 26.VII 1925. J. Kleopow, det. M. Klokov",
KW000126869.

Specimina authentica: "Caucasus, Piatigorsk, 190[?],
Shmakina", "[Ha repbapHomy smcti:] Polygonum
(arenarium ?) patulum MB.", "Polygonum kotovii m.
M. Klokov", KW000126873.

IIpumitka. Cepen 3a3Haue€HUX Y MPOTOJIO3i CUHTHIIB, 3a
snekrorun P. kotovii namu odopano KW000033508, sxuii €
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OIHMM 3 YOTUPBLOX Bimomux ayoseriB 300py M.B. KinokoBa
3 OKOJIMIIb C. Ypa3oBo (tenep benropoackkoi 06i., Pocist).
[Tpuuomy M.M. LIBesbOB CBOTro 4acy HamiTUB came Lei
CHHTWUII IJIs1 00paHHS B SIKOCTI JiektoTutia P. kotovii (Tzvelev,
1996). Xoua B omnuci M.B. KiokoB Harojolye, 1110 BuUn
Ha3BaHO Ha yecTh M.l. KoroBa, KOTpuii nepiinM 3BEpHYB
yBary Ha Lii POCJIMHU, Ta CEPEeJl CUHTHUITIB HE 3raJaHO KOIHOTO
eK3eMIUIsIpa IIbOTO KOJeKTopa. Y TIpolleci TOCTiIKEeHHS
HaMM BimHalieHo aBa 3pa3ku (myonetun) P. kotovii 6e3 nar
(fimoBipHO, 1920-Ti pokn), 3i6pani M.I. KotoBum 3 okonmuis
c. Ypaszosa (KW000126871, KW000126872). [1epBrHHO BOHI
Bu3HaueHi M.B. KitokoBuM sik P. patulum M. Bieb., a sronom
nerepmiHoBaHi sk P. kotovii 1. Onnepmanom (1930-ti) Ta
0. OcetpoBoto (1979). 1li marepianu He € aBTEHTUKaMU, a
Jmiie 3pa3kamu 3 locus classicus.

BrpaueHuM € mapaTurn, 3a3Hauye€HW y MPOTOJO3i Iif
HomepoM gneB'saTh ("Tanaitica prov. 9) Novotsherkask") 3
rep6apito B. YepHnsiena ("hb. Tschernjaev"). SIk BcTaHOBIEHO
3a KaTaJIoroM 1€l KoJeKilii, 3rafaHuii 3pa3oK 30epiraBcs
mig HasBow "P. bellardi Allion." y mammi No 231 (KW),
KOTpa OyJsa 3arydjieHa pu MepeMillleHHSIX KOJIEKIlil B pOKU
Hpyroi cBiToBoi BiliHu. Cepen BimHalAeHUX TApaTHUIliB €
IIBa 3pa3Ku, sIKi pisHATHCS aBTopoM 300py: KW000126864 —
Leg. M.B. KiiokoB; KW000126869 — Leg. 0. Kieomnos.
VIMOBipHO, 06MIBA KOJEKTOPH ONHOYACHO 3i6panu Leil
maTepian i3 3ragjaHoro JIOKajiTeTy, Ta uepe3 Te, IO B
pansgHCbKi yacu mipizBuie 0. Kieomosa Oyno dakTuaHO
nia 3a00poHolo, 60 BiH B poKM HiMellbKol okynaiiii Kuesa
TUMYACOBO 00iliMaB rocany Aupekropa IHCTUTYTY OOTaHiKKU
(Shiyan, 2017), iforo He 3ragaHo B IpoTosiodi. Tomy
MU BBakaemo 3pasku KW000126864 ta KWO000126869
nyoaeTaMu.

BBaxaerbcst, mo P. kotovii € TIOHTUIHUM CTETIOBUM
E€HIEMOM, TIOIIMPEHUM Ha y3Jiccsax OalipayHuUX JIiCiB Ta
y CTEINOBMX 4YarapHukKax Ha MiBOHI Ta MiBIEHHOMY-CXOJi
MarepukoBoi YkpaiHu, Ha miBHoui Kpumy, y Bonaro-
JloncbkoMy Oaceiini Ta y IlepenkaBkassi. Ha ternep nmaHuii
TAKCOH TIePEeBAXXHO DO3IIISNAIOTh K CUHOHIM Polygonum
patulum M. Bieb. (= P. patulum subsp. patulum) (Akeroyd,
1993; Tzvelev, 1996; Mosyakin, Fedoronchuk, 1999).

11. Polygonum neglectum Besser, 1820, Enum. Pl
Volhyn.: 45. — P. aviculare L. var. neglectum (Besser)
Rchb. 1832, Flora Germanica Excursoria 2: 573. —
P. aviculare L. subsp. neglectum (Besser) Arcangeli,
1882, Comp. Fl. Ital., 583. — P. aviculare var. neglectum
(Besser) S.L. Welsh, 2008, Utah Fl. (ed. 4): 593, nom.
superfl.

3a nporogaorom: Onucanuit 3 BonuHi, 6e3 TouHOrO
3a3HA4YCHHST Micle3pocTaHHs: "Polygonum neglectum
mihi".

Lectotypus (S. Antonenko & N. Shiyan, hic

designatus; id. 18.07.2017 in herb.): "Polygonum
neglectum  mihi",  "Holotypus",  KW000091556
(puc. EO6).
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Syntypi: 1) "Polygonum neglectum”, KW000126907,;
2) " Polygonum neglectum mihi. In arvis cultis Volh[ynia].
Herb. W. Besser", K000830444 (https://plants.jstor.
org/stable/10.5555/al.ap.specimen.k000830444).

Ilpumitka. Lleit BinomMuil €éBponelicbKuii TAKCOH, ONTUCAaHUI
B. Beccepom 3 BomHi, 0yB 0qHUX 3 EPIIMX BU/IiB, BUTIJICHUX
yMexax P. aviculare s. 1. Y TIpoT0J103i aBTOp HE HaBiB XKOIHUX
NMAHUX TIOAO0 TWITY, a Juile 3a3HayuB: "Promiscue cum
P. aviculari in cultis crescens. Caule ad pedem usque elevato,
foliis angustis, floribus purpurascentibus, et seminum forma
distinctum a P. aviculari. P. avicularis var. MB. FIl. Taur-
Cauc. T. L. p. 303." (Besser, 1820: 45). Jlo ocTaHHBOTO yacy
3pazok P. neglectum KW000091556 3 konexkiiii B. beccepa
(KW) OyB €1MHUM BiIOMUM €K3EMIUISIPOM 3 €TUKETKOIO,
Ha $IKili aBTOp BJIaCHOpYY BKazaB: "Polygonum neglectum
mihi". Pe3yabTaTi HAILIOTO BUBYCHHS MIEPBMHHUX MaTepialiB
JnoclimKyBaHoro Buay B Kojekiisix KW, a Takox moiryk
aBTEHTUKIB B IHIIMX TepOapisix, 3acCBIAUWIM iCHYBaHHS
cuHTuiB. Tomy kepywouuch CT. 9.9 ICN (McNeill & al.,
2012), BukopucranHs TepMmiHy “holotypus" in herb. mo
BifiHOIIEHH!O 10 3pazka KW000091556 € moMuIKoBuM i Mae
OyTH 3aMiHeHO Ha "lectotypus”.

12. Polygonum novoascanicum Klokov, 1927, Tp. c.-T.
6oraH. 1, 3: 168, puc. 2.

3ampotogorom: "Poltavska prov. 1) Koctantunorpan.
Donetz. prov. — Jekaterinoslav. orient. 2) . JIyraHck —
c. Ycnenckoe 3) Okp. lLlepkoBHoro JIyr. okp. 4)
Jlyranck., okpecHoct#, 5) Mapuymnons. Oxp. Kam'sHi
Morumu !!, 6) 3a Crapony6iBkoio Map. okp.!, 7)
Caprana — KpacHiBka Map. okp.!!, 8) Crapa Kapakyo6a
Map. okp.!. Tauria prov. 9) Menitonijab. OKp.
MopapuniBka. Cononui!! 10) Ascania-Nova. NeNo 1,
10 — locis steppaceis coll., 2—4, 10 hb. E. Lavrenko,
5—9 hb. M. Klokov".

Neotypus (S. Antonenko & N. Shiyan, hic designatus;
id. 18.07.2017 in herb.): "XepcoHCbKUIi OKp. (paHbIIIe
JnenpoBckuii  ye3n TaBpuu. 1y0.) SropablLkKuii
MOJIyOCTPOB, €ro 3ai. yactb. Okp. moc. CBOOOIHBI
Ilopt, TMOJBIHHO-3/1aKOBasl  COJIOHIIOBasi  CTeIlb.
05.1X 1926. E. JlaBpenko", " Polygonum novoascanicum
m. V 1927, M. Klokov", KW000126884 (puc. 1);
isoneotypus: KW000126883.

Specimina authentica: "Polygonum novoascanicum
Klok. Menutorn. okp. a. Yyprok [HYokpak], ypouniie
Yokpak, nosnbiHHas ctenb. 03.VIII 1926, . Jlesuna",
"Polygonum novoascanicum in litt. 192]...], M. Klokov",
KW000126882.

IIpumitka. [lepma crnpo6a Tumidikanii (HeoTumidikartii)
TakcoHa Oyna 3pooseHa B.JI. KomapoBum, skuii
po3misimaB 1eil BUA SIK CYONMOHTWMYHUU eHAeMik. 3a
tan P. novoascanicum BiH BU3HAB XapKiBCbKUI 3pa3oK
M.B. Kiokosa 3a 27.VIII 1931 3 Ackanii-HoBa — T00TO
eK3eMIUIsIp, 3i0paHuii 3 locus classicus Bxke IMmicias aaTu
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Puc. 1. Heotun Polygonum novoascanicum Klokov (KW000126884)
Fig. 1. Neotype of Polygonum novoascanicum Klokov (KW000126884)
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nificHoro onpuitoaHeHHs TakcoHa (1927): "Tun B XapbkoBe
(3a TUn Haao npusHath coopbl KiokoBa n3 Ackanus-Hoga,
27.VIII 1931" (Komarov, 1936: 632). M.M. llBenboB, sikuit
ILIMPOKO TPAKTyBaB L€ BUM, MOTO TUIIOM BBaXaB 3pa3Ku
€. JlaBpeHka 3 TepuTopii 3amoBimHuKa "AckaHisi-Hosa",
ajie B XKOAHIM poOOTi He BKa3ye Hi JaTy IXHbOTO 300py, Hi
Miciie 36epirannst Matepiany (Tzvelev, 1979, 1996). INomyk
repbapHux MatepianiB P. novoascanicum, HaBeIEHUX Y
MpPOTOJI03i, a TaKOX 3ragaHux y podorax B.JI. Komaposa Tta
M.M. LiBenvoBa sIK TUIOBI, He naB pe3ynabratiB. [1o3a Tum,
BIAJIOCS BUSIBUTU OpMTiHAJbHI Martepiajii, ompalboBaHi
aBTOPOM BUIY, ajie He LIUTOBaHi y MpoToJio3i. BoHu 3i0paHi
IO JTaTh ONPWIIOJHEHHS TaKCOHa i MaloTh JeTepMiHAHTH
M.B. Knokosa 1920-x pokis. Tomy, kepytouuch CT. 9.7 Ta
9.11, ICN (McNeill & al., 2012), came 3 uboro Marepiany
Hamu oOpaHo Heoturr (KW000126884), mpudomy 3pa3ok
CYMPOBOKYE €TUKETKa 3 MpUMITKO0 aBTopa: "Polygonum
novoascanicum m. V 1927, M. Klokov". ¥ pasi BUSIBIIEHHS
LIUTOBAHUX Y TIPOTOJIO3i OPUTIHATBLHMX 3pa3KiB, 3 HUX Ma€
OyTM OOpaHMil JIGKTOTUII, a Hallla HeoTuIridikallis craHe
TOJli HEIIICHOIO.

Y BiTUM3HAHIN JdiTepaTypi P. novoascanicum poO3LJisi-
NAETbCS SIK CaMOCTIHUK BMI, IO POCTE IE€PEBaKHO B
cTeTax Ta Ha KaM STHUCTHMX CXWIaxX y MiBIeHHIl Ta MmiBIeHHO-
cximuiii wactuni Yxpainu (Barbarych, 1987; Mosyakin,
Fedoronchuk, 1999). V Toii ke yac Take TpaKTyBaHHSI BUILY
HEOJIHOPA30BO ITiIIaBaIOCh CYMHIiBY, TOMY P. novoascanicum
4acoM po3IIsiIaoTh y Mexax P. bellardii (= P. patulum auct.,
non M. Bieb.), a6o gk P. patulum M. Bieb.(= P. patulum
subsp. patulum), 110 MPOAEMOHCTPYBAB i caM aBTOP TaKCOHA
y "®nopi YPCP" (Klokov, 1952; Akeroyd, 1993).

13. Polygonum paniculatum Andrz. 1862, YHUB. u3B.
(Kuen), 1862(7): 136, nom. illeg., non Blume 1826. —
Persicaria lapathifolia (L.) Delarbre subsp. klokovii
Sojak 1974, Preslia, 46, 2: 154.

3a nporosaorom: Ormicanuii 3 [Tomisst, 63 TOYHOTO
3a3HAYEHHS MiCLIE3pOCTaHHSI.

Lectotypus (S. Antonenko & N. Shiyan, hic
designatus; id. 18.08.2017 in herb.): "P. paniculatum o. a.
Herb. Andrz.", KW001002854 (puc. E7); isolectotypi:
KW001002855, KW001002856.

Syntypi: 1) " Polygonum laxum Reichb. P. paniculatum
Andrz. o a. pedum, glabris", KWO001002857; 2)
"Polygonum paniculatum Andrz. o [...] P. incanum W.
Kiovia [18]36 [3i 360py Herb. Andrz.]", KW001002858;
3) "Polygonum incanum W. P. paniculatum o b. Herb.
Andrz.", KW001002859; isosyntypi: KWO001002860;
KW001002861.

IIpumiTka. ABTeHTWuYHiI Marepiamu  P.  paniculatum,
BKJTIOYAIOUM Pi3HOBUIU @, P, Y, PO SIKi HAETbCS HUXKYE,
30epiratoThes B Kojekiii B. beccepa (KW). Tyt i B rep6apii
M. TypuaHiHoBa MicTaThcsl BiacHi 30opu B. beccepa,
BU3Ha4eHi 5K "Polygonum paniculatum Andrz." (Hammpuknan,
pizHoBun o: "Insul[ae]: Borystheni Kiovia. Herb. W. Besseri",
KWO000126910, KW000126911). 3 MOMEHTY ONPUITIOMHEHHS
1LIi€i Ha3BU iCHYBAJIO JIeKiJIbKa TOYOK 30py Ha TaHUI TaKCOH.
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Tak, M.B. KnokoB posrnsanas sk P. paniculatum nuiie
BUOKpeMJIeHI A. AHIKEHOBCbKMM pi3HOBUAU o, P, & 3
TEpUTOPIi YKpaiHU, a pi3HOBUJ Yy BiH BBaXaB OJU3bKUM 110
P. andrzejowskianum Klokov (Klokov, 1952). Ane nepeBaxkHa
OiNbLIICTb AOCTIAHUKIB BBaXa€ 11eil BUA MTOBHUM CUHOHIHOM
Persicaria lapathifolia (= P. lapathifolium) (Akeroyd, 1993;
Tzvelev, 1996; Mosyakin & Fedoronchuk, 1999).

K. Maiicuep (Meisner, 1856: 118) onpumonaus Ha3sy "P.
[ Polygonum| paniculatum Andr. (fide h. DC!)" y cuHoHiMi1Ii
Polygonum nodosum Pers.; y 6a3i nanux [PNI us HeBaninHa
Ha3Ba HaBeleHa 3 MOMWIKOBUM aBTOPCTBOM "Andrews ex
Meisn." (3amicTtb "Andrz. ex Meisn., nom. inval.").

14. Polygonum paniculatum Andrz. B [var.] rubens
Andrz. 1862, Yuus. u3s. (Kues), 1862(7): 136.

3a mporoaorom: "Mojowka. D. Jampol 1851".

Lectotypus (S. Antonenko & N. Shiyan, hic
designatus; id. 18.08.2017 in herb.): "P. paniculatum 3
a. spicis brevioribus [virente] rubillis. P. laxum Reichb.
Kief et insula. Fl. [Gens. dAn].", KW001002862 (puc.
ES).

Specimina authentica: 1) "P. paniculatum [ b.

Herb. Andrz.", KWO001002863; 2) "Polygonum
lapathifolium L. B incanum K[orls] specis abreviatis
(Polygonum paniculatum Andrz.3 b. Andrz.) Herbar.
Univers. Ne 6456. legit Andrzeiowsky Kioviae in insulis
Borysthenis", "Herbarium Universitatis SY Vladimiri
Ne 6456", KW001002864.
IIpumitka. Cepen 360piB A.Jl. AHIKEHOBCHKOTO, sKi
rnepeBaxXHo 30epiratotbes B Kosekilii B. beccepa (KW), Hamu
BinHaligeHo repOapHi 3pa3ky LIbOTO Pi3HOBUIY, BU3HAUYEHI
aBTOpoM SIK "P. paniculatum B". Ane marepianu 3 OKOJIUIb
c. MaiBku Tta cMT fAmnons (tenep BiHHULBKOI 001.), Ha
ski nocunaetbest AJl. AHIKEHOBCBKUI Yy TIPOTOJIO3I,
cepel loro 300piB BijicyTHi. ToMy 3 BiToMMX 3pa3KiB 1IbOTO
TaKCOHa, O3HAY€HMX aBTOPOM BJIACHOPYY, HaMun 06paH0
3a sekrorunn KW001002862, skuii Haiikpaiie 36epircs. 3
CUCTEMAaTUYHOI TOYKM 30pY MM BBaXaemo P. paniculatum
var. rubens cuHoHimoM Persicaria lapathifolia (= Polygonum
lapathifolium).

15. Polygonum paniculatum Andrz. 7y [var.] incanum
Andrz. 1862, Yuus. usB. (Kues), 1862(7): 136.

3a mporogorom: Onucanuii 3 [1oxins, 6e3 TOYHOTO
3a3HAYEHHSI MiCLIe3pOCTaHHSI.

Lectotypus (S. Antonenko & N. Shiyan, hic
designatus; id. 18.08.2017 in herb.): "Polygonum
paniculatum [Not] v flor. viridibus Niez[yn] [18]39
Alndrzejowski]", KW001002865 (E9).

Syntypi:  "Polygonum  paniculatum vy floribus
viridibus et y b. incanum”, KW001002866; isosyntypus:
KW001002867.

Ipumitka. Jlektotunt P.  paniculatum  var.  incanum
(KW001002865) o06paHO 3 CHHTHUIIIB LLOTO TaKCOHA,

mo 30epiralotbest B Kojekuii B. beccepa (KW). fx i
P. paniculatum Andrz. B [var.] rubens Andrz., Mu BBaxkaeMo
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Puc. 37. lipuax g4 — F Klok.

Puc. 2. Jlextotun Polygonum x pseudoincanum Klokov [icon:
Klokov, 1952: 216, fig. 37]

Fig. 2. Lectotype of Polygonum x pseudoincanum Klokov
[image: Klokov, 1952: 216, fig. 37]

var. incanum TIOBHUM CUHOHIMOM Persicaria lapathifolia (=
P. lapathifolium).

16. Polygonum paniculatum Andrz. o [var.] salignum
Andrz. 1862, YnuB. uss. (Kues), 1862(7): 136

3a nporoJorom: Onucanuii 3 [loxins, 6e3 TOYHOTO
3a3HAYEeHHSI MiCLIE3pOCTaHHS.

Tun: non designatus.

Ilpumirka. [epGapui Matepianu P. paniculatum var. salignum
He BUsIBJIeHi. VIMOBipHO, 110 11e#l pi3HOBU/, SIK i TOTIEPE/IHI,
noxioHuii no Persicaria lapathifolia (= P. lapathifolium).

17. Polygonum patulum M. Bieb. 1808, Fl. Taur.-
Cauc. 1: 304. — P. bellardii All. var. patulum (M. Bieb.)
Meisn. 1856, in DC, Prodr. 14, 1: 99. — P. bellardii All.
subsp. patulum (M. Bieb.) Arcang. 1882, Comp. Fl
Ital.: 582.

3a mportogorom: Onucanuii 3 Kpumy abo Kaskasy:
"Occurrit locis incultis cum P. auiculari rarius”.
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Lectotypus (N. Tzvelev ex S. Antonenko & N. Shiyan
hic designatus): "Polygonum patulum M. ex Tauria", LE
S.n.

IIpumiTka. Bua BBaxka€eTbcs MiBASHHOIIOHTUYHUM CTEITIOBUM
elIeMOM, SIKWiI1 B Mexax YKpaiHU 3BUYAWHO MOIIUPEHUN y
NiBIEHHUX i cxiTHUX o6nactsix Ta B Kpumy. Moro 3aranpHuit
apean M.B. KiiokoB BuM3HauaB y Mexax Bim MosiaoBu 110
IMepenkaskas3ss (Klokov, 1952). M.M. LIBeaboB, TpakTyiouun
P. patulum y mipriioMy po3yMiHHi i BU3HAIOUN TUTIOM BUIY
3pa3ok M. bibepureiiHa 3 konekuii LE, BBaxas, 1110 cxigHa
Mexa apeaity BUdy nocsirae Antaio BkiaodHo (Tzvelev, 1979,
1996).

Cnig 3a3Hauutu, 1o y mnporonosi (Marschall von
Bieberstein, 1808: 304), kpiM ommcy Ta iHIIMX JaHUX,
TaKOX MICTUTBCSI TTOCUJIAHHS Ha MOJiHHEIBChKY Ha3BY (sIKa
no cyti € He OiHOMialloM, a ONMMCOBOIO Ha3BOw, "phrase
name") "P. [Polygonum) rectum Barrel. ic. 560. f. 2". Takum
YMHOM, IIMTOBaHE 300paxeHHs y poboti XK. bapenbe
(Barrelier, 1714: Tab. 141, P1. 560, Fig. I1) TakoX € 4acTUHOIO
opuriHajibHoro matepiany. Ilpore, 1ie 300paxkeHHsI
crocyeTbesl pociuH [liBaeHHO-3axinHoi €Bponu, ToMy 3a
JIEKTOTHIT OOpaHO OPUTiHAJIBHUI TepOapHUii 3pa30K, CBOTO
yacy onpwmiogHenuit M.M. Lisenvosum (Tzvelev, 1979: 140;
1996: 148).

18. Polygonum x pseudoincanum Klokov, 1952, @i.
YPCP, 4: 651, 215. puc. 37. — Persicaria X pseudoincana
(Klokov) Doweld, 2017, Phytotaxa, 308, 1: 71.

3a mporoaorom: "RSS Ucr., ditio Charcoviensis,
prope opp. Walki, in humidis, 2.VII 1870. Legit
Gornitzky; in Herbario Instituti Botanicae RSS Ucr.
Kioviae conservatur".

Lectotypus (S. Antonenko & N. Shiyan, hic

designatus): [image| "Tipuak HecHpaBXHbOCUBUNA —
Polygonum pseudoincanum Klok." B Klokov, 1952: 216,
puc. 37 (puc. 2).
IIpumitka. He3Baxatouu Ha Te, 110 B JIiTepaTypi A0 CbOTOMIHI
MiciieM 30epiraHHs Ttany P. X pseudoincanum BKa3ylOTh
Iep6apiit KW (Doweld, 2017), 3pa3zok C. Gornitzky BusBuTH
TYT He BAAJIOC, SIK i B XKOIHIH iHIIi# Kosekilii. KpiM 1iporo,
HE BiIOMO 3XOTHOTO BW3HAYEHOTO aBTOPOM TepOapHOTO
3pa3Ka IIbOTO TAaKCOHA, KWl He YBIMIIOB IO YKpaiHCHKOL
YaCTUHU MPOTOJOry. 3a  BiACYTHOCTI aBTEHTUYHOIO
repObapHOro marepiajay, €IMHUM BiIOMUM Ha CbOTOJHI
OpUTiHAJIBHUM €JIEMEHTOM TipoToJiory P. X pseudoincanum
e mamoHok (Klokov, 1952: 216, puc. 37). Ockinbku Ha3Ba
TakcoHa ornpwioaHeHa 1o 1 ciuns 2007 p., To Kepytouuch CT.
8.1.,9.2,9.31a40.4 ICN (McNeill & al., 2012), 3a 1eKTOTUIT
HaM¥ 00paHoO 3ralaHnii MATIOHOK, BUKOHAHWIA TSI BUTaHHST
"®naopa YPCP".

3a M.B. Knokosum (1952), P. X pseudoincanum BUHUK
y pesyabrari riopummsanii Mixx P. incanum Schmidt. Ta
P. paniculatum y 30Hi KOHTaKTy ABOX 0aTbKiBCHKMX BUJIB i
€ IOCTaTHBO CTAOITbHUM TiOpUIOM 3 TepeBaxkaHHSIM O3HAK
MepIIoro 3 BKazaHUX 0aTbKiB. CyyacHUMHU AOCTiTHUKAMM
el iMOBipHMI TiOpUI pPO3IIAJAETHCA TIEPEBaKHO B
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MexXax BKpail mojiMopdHoro BUugoBoro arperaty Persicaria
lapathifolia (= P. lapathifolium) (Tzvelev, 1996; Mosyakin,
Fedoronchuk, 1999).

19. Polygonum saporoviense Klokov, 1952, ®n. YPCP,
4: 652 (descr. lat.), 220 (descr. ucr., "zaporoviense");
id., 1950, BusH. pocin. YPCP: 699, 702, nom. inval.,
descr. ucr. — Persicaria lapathifolia (L.) Delarbre subsp.
saporoviensis (Klokov) Sojak, 1974, Preslia, 46, 2:
154. — P. saporoviensis (Klokov) Tzvelev, 1988, Hos.
CHCT. BBICIIL. pacT. 25: 186.

3a mporosorom: "RSS Ucr., infra urb. Zaporozhje,
prope pag. Bjelenkoje, in pratis borysthenicis,
01.VI11930.D.Kuxin[Kukush]legit,in Herbario Instituti
Botanicae Ac. Sci. RSS Ucr. Kioviae conservatur. —
I1.3.C. 3anopi3bka 00:1.: BepXxHbo-XpUCTUHCHKUI PH,
c. binenske Ha Iuinpi (Kykym!)...".

Holotypus: " Polygonum nodosum var. incanum. Distr.
Zaporizhzha. Ceno binenbke, nyku Hazg JHimpom
npotu JIucoi Topu. N 170. 01.VII 1930. A. Kykym",
"Typus specieil M. Klokov. Polygonum zaporoviense
12.1 1948. M. Klokov", KW000033514 (puc. E10);
isotypi: KW000126887, KW000126889, KW000126890,
KW000126892 — KW000126896.

Paratypi: 1) "Polygonum nodosum Pers. Ha W Bin
c. Kam'auku, bakaeBa 3atoka B N yacTHHi 3arjIaBHOL
Tepacu. Yuact. 952. 19.IX 1930. II. Koaznos",
"Polygonum zaporoviense 12.1 1948. M. Klokov",
KW000126888; 2) "Polygonum lopathifolium L. Distr.
Zaporizhzhja. Ha gHi BUCOXJIO1 piuKU; IJTaBHS OJIM3bKO
cena KankpuniBka [3apa3 Mana KaTepuHiBku].
20.IX 1930. €. Csictynosa", "Polygonum zaporoviense
x P. scabrum 12.1 1948. M. Klokov", KW000126897 —
KW000126899.

Specimina authentica: "Polygonum incanum Schm.

Distr. Zaporizhzhja. Arena Kamenkensis. Ha NE
Bin c. BoasiHoro, 3aruiaBHuit jic Ha N Kpato apeHu,
oepera [dninposoi 3aToku. 23.VIII 1930. I1. Koznos",
"Polygonum zaporoviense 12.1 1948. M. Klokov",
KW000126886, KW000126891.
Ilpumitka. Polygonum saporoviensis M.B. KiokoB BBaxaB
eHmeMoM miBmHST Ykpainu (Vyznachnyk..., 1950; Klokov,
1952). [nmri aBTOpu po3risiialoTh HOTO K ONUH 3 MiKPOBUIIIB
P. lapathifolium aggr. (= Persicaria lapathifolia aggr.) (Akeroyd,
1993; Mosyakin & Fedoronchuk, 1999).

[iyraHMHAa 3 Ha3BOIO IIbOTO TAKCOHA BUHMKIIA
BHAC/JI1IOK TOro, IO B JIATUHCHBKIM YaCTHH1 IIPOTOJIOTY
BXWUTO eIlTeT "saporoviense", B yKpalHCBKili  iioro
yacTUHI — "zaporoviense", a B TIOKaX4YUKY JaTUHCHKUX
Ha3B 10 4-ro Tomy "®nopu YPCP" (ctp. 682), e omucaHo
BUI, — "zaparoviense". Briepiie M.B. KnokoB onucas ueit
BUI HeBaJimHO Tiim Ha3Bowo "Polygonum saporoviense" B
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1950 p. y "Busnaunuky pociun YPCP", HamaBim juime
YKpaiHCbKUii  giarHo3 TakcoHa (Vyznachnyk..., 1950).
[MpuyoMy aBTOp I Yac KaMepaJbHOIO OITpalfOBAHHS
rep0apHOro Marepiajy 3aJMIINB HOTATKU, J€ BUI HA3BaHO
gk "Polygonum zaporoviense" (Hanpukiamx, KW000033514,
KWO000126888, KW000126889, KW000126891). ¥ noaainb-
LIOMY JAOCJiIHUKH, 11100 MiAKPECIUTH, IO TAKCOH OMUCAHO
i3 3amopixKs, BXUBAJIM CITTET "zaporoviense", K OiTbII
BiAmoBinHMIt 3a 3By4aHHsIM (Zerov et al., 1965; Barbarych,
1987; Akeroyd, 1993). Ane 3Baxkarouu Ha TIpaBuia GOTAHIYHO
nomeHkiatypu (Cr. 60. ICN) (McNeill et al., 2012) y
CyyacHiil jitepatypi Ta BiIKPUTHUX TaKCOHOMiUHHMX 0a3ax
NAHWUX BXWBAETBHCS CITITeT "saporoviense”, TOOTO TOM, SIKHUi
BXXUTO TIPU TIEPIIOONUCI TAKCOHY B JIATMHCHKINI YaCcTUHI
npotosory (Tzvelev, 1988, 1996; Mosyakin, Fedoronchuk,
1999).

20. Polygonum schychowscii Andrz. 1862, YHuUB. u3B.
(Kues), 1862 (7): 136.

3a nporosorom: OnucaHuii 3 TEPUTOPii KOJUIITHBOT
IMoninbchbKoi rydoepHii abo MpuIeTIuX TepuTopiii, 6e3
3a3HAYCHHS MiCIIC3pOCTaHHS.

Tumn: non designatus.

IlpumiTka. ABTEHTUYHI MaTepialuM UbOTO TaKCOHA He
BUSIBIIEHI. 3 TOYKM 30py cucTemMaTuku P. schychowscii
Ternep pO3MISINAEThCS SIK CUHOHIM Persicaria dubia (Stein ex
A. Braun) Fourr. (Mosyakin, Fedoronchuk, 1999).

21. Polygonum scythicum Klokov, 1952, ®n. YPCP, 4:
650 (descr. lat.), 202 (descr. ucr.).

3a mporomorom: "Typus: RSS Ucr, ditio
Chersonensis, Ascania-Nova, loco demisso
"Czapeljskij pod" dicto. Legit M. Klokov. Neotypus:
RSS Uecr., ditio Chersonensis, distr. Ivanivskiensis,
loco demisso "Ajgamanskij pod" dicto. in Herbario
Instituti Botanicae Ac. Sci. RSS Ucr. Kioviae
conservatur. — JI.3.C. XepcoHcbka o00i.. HoBo-
Tpoiubkuit p-H, Ackanisg-Hosa, Yanenscbkuii mig (!1);
IBaHiBCchbKMIM p-H, AralimaHiB i (1)".

Lectotypus (S. Antonenko & N. Shiyan hic
designatus; id. 18.07.2017 in herb.): "Polygonum
patulum M. Bieb. AliramaniB min MeniT|onoabchbKoi|
okpyru. IliBmenHa yactuHa kpas moga. 18.VIII 1928.
[H.T.] Ocanua", "Neotypus! M. KinokoB. Polygonum
scythicum Klok. 06.11 1948, M. Klokov", KW000033513
(puc. E11).

Specimina authentica: "Polygonum
Distr. Zaporizhzhja, conoHuakoBuit mig Ha W
Bimx c. IlamoBku, comoHueBi cxuau. 01.IX 1930.
I1. Kosznos", "Polygonum scythicum Klok. 06.11 1948.
M. Klokov", KW000126885.

IIpumiTka. 3 OBOX CHUHTWIIIB, 3a3HAUYEHMX Yy TPOTOJIO3i,
Ha CbOTOAHI BiIOMWUI OOWH, SKUK i OOpaHO HaMu 3a
JIEKTOTUT. ABTOp BUIY BBaXaB 1iefl BUI €HAEMOM MiBIHS
VYKkpaiHu, TpuUYOMy HarojoulyBaB, 1o P. scythicum —
pOC/IMHA LITMHHUX CTEIMiB, a He Oyp'siH, SIK OJM3bKUI 10
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Hooro P. neglectum (Klokov, 1952). 3rinHo m0 cydacHoi
HOMEHKJIaTypu, P. scythicum € cuHoHiMOM P. achersonianum
H. Gross (Mosyakin, Fedoronchuk, 1999).

BucHoBkn

BcraHoBneHo, 110 3a 4Yac JOCHIIXKeHHS (ropu
Ykpaiuu, 3 ii Tepuropii onucano moHan 40 BUIOBUX
Ta BHYTPIIITHBOBUJOBUX TaKCOHIB pony Polygonum s. 1.
V xoni Tumidikauii 21 3 HUX, HAMU BilHaAWAEHO TPU
rojio- Ta BiciM i3oTomiB, obOpaHo 10 nekTOTUIIB 3
BicbMOMa i30JIEKTOTUIIAMH, a TaKOX JBa HEOTUIIN
3 OOHMM i30HEOTHUIIOM, KaTeropm3oBaHo 20 Tapa-
Ta i3omapatuiiB, 12 cuH- Ta i3ocMHTUMIB. Bcbhoro
OMPUWJIIOJHEHO OaHi Mpo Ogu3bko 80 aBTEHTUYHMX
3pa3KiB pi3HUX KaTeropiii.

TTonsika

ABTOpPU BUCJIOBIOIOTH IMPY BAAYHicTh C.JI. Mocskiny 3a
LIiHHI MMOpaaM 10A0 HioaHCiB HoMeHKatypu; FO.I. Tamymi
3a JI0OMIOMOTY B ITOLIYKY JIiTepaTypu Ta repbapHUX MaTepiaiiB
y kosekuii CWU, a TakoxX criBpo6iTHULISIM HattioHanbHOTO
rep6apito Ykpainu (KW) A.B. Wywminogiii ta 1.1. IssyeHko
3a TEXHIYHY JOITOMOTY B pOOOTi 3 (DOHIOBOMU MaTepiajlaMu.
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AntoHeHko C.I., [luan H.M. Tunicdikanis Ha3B TakcoHiB
Polygonum (Polygonaceae), onucanux 3 Teputopii YKpainu.
Vkp. 60T. XypH., 2018, 75(2): 109—122.

Iuctutyt 60otaniku iM. M.I. XononHoro HAH Ykpainu
ByJ1. TepemeHkiBebka, 2, Kuis 01004, Ykpaina

3 teputopii YkpaiHu onucaHo noHan 40 takcoHiB Polygo-
num S. 1. BUIOBOTO Ta BHYTPIITHOBUIOBOTO PaHTIB. Y CTaTTi
npeacTaBieHi pe3yabTaTu TuIidikanii 21 3 HUX, 110 onuUcaHi
AJL. AumxeitoseskuM, B.C.W1.T. don Beccepom, d.A. Map-
majuioM (on bibepmreitnom, @.JI1. Ipydepom, M.B. Kio-
koBuM, B.JI. KomapoBum Ta O.I. CokonoBcbkuM. [Tomyk
aBTEHTUYHUX MaTepiaiiB JOCHTIIKYBaHUX TAaKCOHIB 3 POIY
Polygonum 6e3mnocepeqHbO MPOBOANBCS B GOHIOBUX KOJIEK-
uisx HanionansHororepo6apito Ykpainu (KW), aTakox iHImx
repOapisix, cepen sikux: CWU, K, LE, LW Ta iniui. ABTopamu
o6paHo Jnekrotur mist Polygonum daphnophyllum Andrz.,
P. hypanicum Klokov, P. janatae Klokov, P. kotovii Klokov,
P. neglectum Besser, P. paniculatum Andrz., P. paniculatum
var. incanum Andrz., P. patulum M. Bieb., P. X pseudoincanum
Klokov, P. scythicum Klokov Ta Heotunu mist P. novoas-
canicum Klokov, P. paniculatum Andrz. var. rubens Andrz.
3arajom B myOJiikallii HaBeAeHO iHMOpPMAILIiI0 PO OJU3BKO
80 opuriHaJbHUX 3pa3KiB pPi3HUX KaTEropiii, 30KpeMa: royo-
tumniB (3), i3otumnis (8), nekrorunis (10), i3onexkrotumis (8),
HeotumniB (2), i3oHeoTutiB (1), map- Ta izomaparturrmis (20),
CHH- Ta i3ocuHTUMIB (12) Ta iHIIi aBTeHTUYHi 3pa3ku. s
KOXHOTO TaKCOHY, Mpo SKUI iaeThcsl B myOJsikallii, HaBe-
JIEHO HACTYIHI BimoMocTi: 0a3i0HiM, OCHOBHI CHHOHIMH,
iH(opMmallist Tpo TUIT 3a TIPOTOJIOTOM, TUII Ta iHILI BUSIBJIE-
Hi OpUTiHaJIbHI MaTepialii pi3HUX KaTeropiii (rojo-, Jjero-,
HEO, CMH-, TTapaTUIIU, TOIIO, 3a HEOOXiTHOCTI), iXHi repoap-
Hi IITPUX-KOAM Ta HOMEHKaTypHa Hortatka. KpiMm 1Liboro,
my0Jikalliss MiCTUTh CKaHOBaHi 300paKeHHs yciX OoOpaHUX
JIEKTOTUIIIB Ta HEOTHUTIIB.

KimouoBi cioBa: Polygonum, Polygonaceae, Tunidikaliis,
TOJIOTHIL, JIEKTOTHII, HEOTHUII, CUHTUII, TIapaTHUIl, repbapiit
KW
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AntoHeHko C.U., usx H.H. Tunudukanus na3sanui
TakcoHoB Polygonum (Polygonaceae), onucaHHbIX ¢
TeppuTOpuM YKpauHbl. YKp. OOT. XXypH., 2018, 75(2): 109—
122.

HMuctutyt 6otanuku um. H.I. Xonognoro HAH YkpauHbl
yi1. TepemenkoBckas, 2, Kues 01004, Ykpanna

C TepputopuM YKpawHbl omnucaHo Oonee 40 Takco-
HOB Polygonum s. 1. BUAOBOro M BHYTPUBHUAOBOTO DaH-
roB. B crartbe mpencraBieHBl pe3yabTaThl TUMTH(GUKAITIN
21 u3 Hux, omucaHHbix AJl. Anmxuesckum, B.C.HM.T.
don beccepom, ®.A. Mapmaniom GoH bubepireitHom,
®.J1. Tpybepom, M.B. KiokoseiM, B.JI. KomapoBeiM Ta
A.N. Coxonosckum. [lonck ayTeHTUYHBIX MaTepUaIoB
HCCJIEIOBAaHHBIX TaKCOHOB pona Polygonum Hernocpen-
CTBEHHO TIpoBOAWJICS B (DOHIOBBIX KoyuleKimsx Haru-
oHajbHOTO repbapusa Ykpaunbel (KW), a takke B apyrux
repoapusix, cpeau kotopbix: CWU, K, LE, LW u np. U3-
Opanbl jektotunsl mis Polygonum daphnophyllum Andrz.,
P. hypanicum Klokov, P. janatae Klokov, P. kotovii Klokov,
P. neglectum Besser, P. paniculatum Andrz., P. paniculatum
var. incanum Andrz., P. patulum M. Bieb., P. X pseudoincanum
Klokov, P. scythicum Klokov v HeoTutsl mist P. novoascanicum
Klokov, P. paniculatum Andrz. var. rubens Andrz. B uiesom, B
ITyGJIMKALIMY IPUBEACHBI CBEICHUS 00 0K0J10 80 OpUTHHAIb-
HBIX 00pa3liax pa3INyHbIX KATETOPUil, B YaCTHOCTH: TOJIOTH-
noB (3), nzorunon (8), aexkroturnon (10), U30JEKTOTUIIOB
(8), Heotunos (2), uzoHeorunos (1), map- U U30NMapaTUIIOB
(20), cuH- 1 3ocuHTUIIOB (12), a TaKXKe IPyThe aBTCHTUY-
Hble MaTepuasbl. [I1s1 KaXaoro TakCoHa, O KOTOPOM MIET
peub B paboTe, MpuBeIeHa cieaytonas nHdopmarms: 6a3u-
OHUM, OCHOBHAsl CHHOHUMWKA, TAHHBIE O TUTIE TI0 TIPOTOJIO-
Ty, TUI ¥ APYroii OOHapyKeHHbIII OpUTMHAJIBHBIA MaTepuan
pa3HbBIX KaTteropuii (rojio-, JeTo-, HeO, CUH-, MMapaTUITbl U
Ip., TI0 HEOOXOMMOCTH ), UX TepOapHbIe IITPUX-KOIBI U HO-
MEHKJIaTypHOe npumedanue. Kpome sToro, B padborte mnpu-
BEICHBI CKaHMPOBAHHBIC M300pa’keHUsT BCeX W30PaHHBIX
JIEKTOTUTIOB Ta HEOTUTIOB.

Kiiouessie cioBa: Polygonum, Polygonaceae, Tunudukanus,
TOJIOTHII, JIEKTOTHUII, HEOTHUII, CUHTHUII, ITAPATUII, TepOapuit
KW
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Palynomorphological peculiarities of representatives of tribes
Lindenbergieae and Cymbarieae and pollen evolution in early-branching
lineages of Orobanchaceae

Zoya M. TSYMBALYUK, Sergei L. MOSYAKIN

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereshchenkivska Str., Kyiv 01004, Ukraine
palynology @ukr.net

Tsymbalyuk Z.M., Mosyakin S.L. Palynomorphological peculiarities of representatives of tribes Lindenbergieae and Cymbarieae
and pollen evolution in early-branching lineages of Orobanchaceae. Ukr. Bot. J., 2018, 75(2): 123—136.

Abstract. Pollen morphology of four species belonging to four genera of the tribe Cymbarieae and two species of Lindenbergia of the
tribe Lindenbergieae (Orobanchaceae) was studied using light and scanning electron microscopy. Pollen grains in Lindenbergieae
are 3-colporate (rarely 2-colporate), prolate, spheroidal and oblate-spheroidal, small-sized, with reticulate exine sculpture.
Pollen grains in Cymbarieae are 3-colpate, rarely 4-colpate, prolate, spheroidal and oblate-spheroidal, medium-sized. Exine
sculpture in Cymbarieae is retipilate and rugulate-retipilate. Pollen characters of Cymbarieae and Lindenbergieae are compared
with pollen patterns in Paulowniaceae and crown clades of Orobanchaceae. The earliest-branching clade of Orobanchaceae
(Lindenbergieae) is palynomorphologically similar to Paulowniaceae (the clade sister to all Orobanchaceae) and to Wightia.
These palynomorphological findings confirm the phylogenetic patterns recently revealed in basal Orobanchaceae and their
closest relatives. It is concluded that the colporate (most probably 3-colporate) type of pollen grains could be ancestral in
Orobanchaceae. Pollen diversity in crown clades of Orobanchaceae evolved on the base of a few pollen types and subtypes, which
were peculiar to hypothetical ancestors of Orobanchaceae and are probably preserved in the extant taxa of Paulowniaceae and
Lindenbergieae.

Keywords: Cymbarieae, Lindenbergieae, Orobanchaceae, pollen evolution, pollen morphology, phylogeny, taxonomy

Introduction The genus Lindenbergia Lehm. is represented by
non-parasitic taxa and includes 12— 15 species occurring
its current circumscription includes six or seven genera mhostlyhm tr(;lplcal r;:glons},l from n:r.the?Stiné _Afrlﬁa
and ca. 14 species of root hemiparasites (Fischer, 2004; t roug southern an §out eastern Asia (including the
Bennett, Mathews, 2006; Reveal, 2012; McNeal et al., | Himalayas) to Philippines (Mabberley, 1997; Stevens,

2013; Olmstead, 2016). The genera currently included in 2001—0nv.vards; Flscher, 2004; Olmstead, 2016). .

the tribe are Bungea C.A. Mey. (2 species, southwestern In earlier variants of th? system of A.L. Takhtajan
and Central Asia and China), Cymbaria L. sensu lato (1987, 19_97) the .mentloned. genera  Schwalbea,
(4 species, southeastern Europe, Central and eastern Bungea, Siphonostegia, Cymbaria, and Monochasma

Asia; many authors also include here Cymbochasma were included (with many other genera) in the tribe

(Endl.) Klokov & Zoz), Lesquereuxia Boiss. (1 species, Rh{nanth e‘fe Lam. & DC. of Scrop ffular laceae subfam.
. . C o . . . Rhinanthoideae. In the latest version of his system,

L. syriaca Boiss. & Reut. = Siphonostegia syriaca (Boiss. Takhtai 200 laced th Sehwalb

& Reut.) Boiss., Eastern Mediterranean; most probably a taja}n ( 9). placed the genera ks wa e.a,

nested in Siphonostegia: see McNeal et al., 2013), Cymbaria (including  Cymbochasma), Siphonostegia,

Monochasma Maxim. ex Franch. & Sav. (4 species, East éesqzer.euxla, | B””?flf ’ Monotclfz asma in  the J :}rllb.e
Asia), Schwalbea L. (1 species, S. americana L., eastern ymbarieae (also with some other genera), an eir

North America), and Siphonostegia Benth. (2 species: ?ml}lll al ar;((i)gzbfgmlllle(lil alafzerrgntbrerr.lamed. the same:
S. chinensis Benth. and S. laeta S. Moore, East Asia; SIZC el;) ( C)’ H})C u' ed m | )(;m arzege le hgenera.
or 3 species, if S. syriaca is included) (Fischer, 2004; chwalbea, Cymbaria (including  Cymbochasma),

Bennett, Mathews, 2006; Takhtajan, 2009; McNeal Sip honostfzgia, Lesquereuxiq, .B.ungea, and M(?nochasmc'z.
etal., 2013: Olmstead, 2016). Takhtajan (1987, 1997) initially placed Lindenbergia

in Scrophulariaceae subfam. Scrophularioideae trib.
© Z.M. TSYMBALYUK, S.L. MOSYAKIN, 2018 Gratioleae Benth. In 2009 he moved that genus to the

The tribe Cymbarieae D. Don (Orobanchaceae Vent.) in
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tribe Stemodieae Reveal, which was positioned in his
system close to Gratioleae, in the same subfamily. Fischer
(2004) placed Lindenbergia in Scrophulariaceae trib.
Stemodieae. Now the genus is placed in Orobanchaceae
trib. Lindenbergieae T. Yamaz. (= Lindenbergiaceae
Doweld, 2001).

Many authors studied and discussed pollen
morphology of representatives of Scrophulariaceae and
Orobanchaceae in general (Minkin, Eshbaugh, 1989),
or specifically Rhinantheae (Inceoglu, 1982; Lu et al.,
2007; Tsymbalyuk, Mosyakin, 2017), and its taxonomic
and evolutionary significance (see also Tsymbalyuk,
Mosyakin, 2013a, b; Mosyakin, Tsymbalyuk, 2015a, b,
2017 and references therein). However, there are only
a few publications reporting data on pollen of taxa now
placed in Cymbarieae; these publications provide some
data based on light and scanning electron microscopy
(Inceoglu, 1982; Minkin, Eshbaugh, 1989; Lu et al.,
2007). Pollen grains of two species (Bungea trifida and
Lesquereuxia syriaca) currently placed in Cymbarieae
were also studied using transmission electron microscopy
(Inceoglu, 1982). However, no comprehensive analysis
of palynomorphological peculiarities of Cymbarieae in
its updated phylogeny-based circumscription has been
done until now.

Prijanto (1969) provided the following information
about pollen grains of Lindenbergia: "Pollen grains
small, 3-colporate, rarely 2-colporate, oblate spheroidal
to prolate spheroidal (polar axis 12—19 pm long,
equatorial diameter 13—18 pm; apocolpium diameter
3—5 pum; exine about 0.8—1.5 um thick, sexine as thick
as nexine, reticulate”. However, no images of pollen
grains were published by Prijanto (1969). Hjertson
(1995) updated the information of Prijanto (1969) and
provided SEM images of pollen grains of L. muraria
(Roxb. ex D. Don) Briihl and L. grandiflora (Buch.-
Ham. ex D. Don) Benth. He concluded that "pollen
grains in Lindenbergia are tricolporate, oblate to prolate
in shape, with a 12—19 pm long polar axis and an
equatorial diameter of 13—18 pm. The exine as well
as the sexine is about 1 pum thick, and the surface is
reticulate”.

Molecular phylogenetic evidence indicate that
Cymbarieae is one of the early-branching (basal)
lineages of Orobanchaceae, most probably its second-
branching clade, following the basalmost clade of
Lindenbergia (Orobanchaceae trib. Lindenbergieae =
Lindenbergiaceae) (McNeal et al., 2013; Cusimano,
Wicke, 2016; Schneider et al., 2016; Schneider, Moore,
2017, etc.). According to molecular phylogenetic
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studies (Bennett, Mathews, 2006; McNeal et al.,
2013), the clade of Cymbarieae is subdivided into
two subclades: one of these clades includes Bungea,
Cymbaria (including Cymbochasma), and Monochasma;
the other houses Siphonostegia (including Lesquereuxia)
and Schwalbea.

Our earlier studies and analysis of pollen morphology
in basal clades of Scrophulariaceae sensu stricto allowed
us to outline the main trends of morphological pollen
evolution in the family in its new circumscription and
to hypothesize on possible ancestral pollen types in the
group (Mosyakin, Tsymbalyuk, 2015, 2017). Because
of that, we may expect that a comprehensive analysis
of pollen morphology in early-branching clades of
Orobanchaceae could bring comparable results and shed
light on main trends of pollen evolution in that group
as well.

The purpose of the present research was to study and
analyze the morphological features of pollen grains of
representatives of Cymbarieae and Lindenbergieae in
the updated taxonomic circumscriptions of these tribes,
and to compare the pollen patterns with existing systems
and molecular phylogenetic data.

Materials and methods

Pollen of four species belonging to four genera of
Cymbarieae (Bungea, Cymbaria, Cymbochasma, and
Siphonostegia) was sampled in the National Herbarium
of Ukraine (KW — herbarium of the M.G. Kholodny
Institute of Botany, National Academy of Sciences of
Ukraine, Kyiv, Ukraine). Pollen grains of two species
of Lindenbergia were sampled in the herbarium of the
Missouri Botanical Garden (MO; St. Louis, Missouri,
USA). Data of the studied specimens are cited
exactly according to the label information, in English
translation and in original languages.

In general, the methods used in the present study
are essentially the same as those we used earlier (see
Mosyakin, Tsymbalyuk, 2015a, b, 2017). Pollen
morphology was studied using light microscopy and
scanning electron microscopy. For light microscopy
studies (LM, Biolar, x 700), the pollen was acetolyzed
following Erdtman (1952). For size determinations,
20 measurements were taken along the polar (P) and
equatorial (E) axes for each species. For scanning
electron microscopy (SEM, JSM-6060LA), pollen
grains were treated with 96%-ethanol, then these
samples were sputter-coated with gold and investigated
at the Center of Electron Microscopy of the
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M.G. Kholodny Institute of Botany. The micrographs
were minimally edited with Adobe Photoshop 6.0 to
enhance the images.

Terminology used in descriptions of pollen grains
mainly follows the glossaries by Tokarev (2002) and Punt
et al. (2007) with some necessary minor adjustments.

General description of pollen grains

Lindenbergieae

Pollen grains in monads, radially symmetrical,
isopolar, 3-colporate (rarely 2-colporate, according
to Prijanto, 1969), prolate, spheroidal or oblate-
spheroidal; mainly small-sized: P = 13.3—18.6 um
(12—19 pm, according to Prijanto, 1969), E = 13.3—
18.6 um. Outline in polar view 3-lobate, in equatorial
view elliptical or circular. Colpi long, narrow, 1.3—
2.7 pm wide, with mainly indistinct (sometimes
distinct) more or less strict margins, with acute ends.
Endoapertures mainly indistinct, circular, 2.4—
2.7 um long and wide. Exine 0.7—1.6 pm. Tectum
nearly equal to infratectum. Columellae indistinct or
distinct, thin, or exine layers invisible. Exine sculpture
reticulate. Colpus membrane smooth.

Cymbarieae

Pollen grains in monads, radially symmetrical,
isopolar, mainly 3-colpate, rarely 4-colpate, prolate,
spheroidal, or oblate-spheroidal. The outlines in
equatorial view elliptical or circular, in polar view
sub-circular, circular, and sub-triangular; medium- or
large-sized: P =22.6—47.9 um (up to 50 um, according
to Lu et al., 2007), E = 25.3—43.9 um. Colpi long or
medium-length, narrow, medium-width to wide, 1.3—
6.6 um wide, with indistinct, uneven margins, and
blunt, acute, or indistinct ends. Exine 0.7—3.3 pm.
Tectum nearly equal to infratectum, columellaec mainly
indistinct or thin and arranged more or less regularly.
Exine sculpture retipilate, rarely rugulate-retipilate.
Capita (pila heads) arranged in circle in most or all
regions of pollen surface. Caput of pila 0.16—0.67 um
(up to 0.90 pm, according to Lu et al., 2007). Colpus
membrane granulate.

Pollen types and subtypes

Based on their aperture types, pollen grains of the
studied species belong to the same basic pollen types.
The second type (3-colpate) contains four subtypes
segregated according to their exine sculpture, pollen
size, details of colpi, and thickness of the exine.

Ykp. 60T. kypH., 2018, 75(2)

Type I — 3-colporate

Sculpture reticulate.

P=13.3-18.6 um, E=13.3—18.6 um.

Colpi long, narrow, 1.3—2.7 um wide, with acute
ends.

Endoapertures mainly indistinct, circular, 2.4—2.7
pum long and wide.

Exine 0.7—1.6 um. Lindenbergia philippensis,
L. sinaica.

Type II — 3-colpate

Subtype 1. Sculpture retipilate. Caput of pila 0.17—
0.33 um.

P =38.6—47.9 um, E = 34.6—43.9 um.

Colpi long, medium-width, 2.4—3.3 um wide, ends
acute.

Exine 1.3—3.3 um. Bungea trifida.

Subtype 2. Sculpture retipilate and rugulate-
retipilate. Caput of pila 0.41—0.67 pum.

P =37.2—-47.9 uym, E = 33.2—42.6 um.

Colpi medium-length, wide, 4.0—6.6 um wide, ends
blunt, sometimes acute.

Exine 1.6—2.7 um. Cymbaria dahurica.

Subtype 3. Sculpture retipilate. Caput of pila 0.17—
0.25 pm.

P=129.3-33.2 um, E = 30.6—35.9 um.

Colpi medium-length, medium-width, 2.7—5.3 pm
wide, ends blunt, indistinct.

Exine 0.7—1.3 um. Cymbochasma borysthenica.

Subtype 4. Sculpture retipilate. Caput of pila 0.16—
0.25 pm.

P=22.6-29.3 um, E =25.3-29.3 um.

Colpi long, narrow, 1.3—2.4 um wide, ends blunt.

Exine 1.3—2.4 um. Siphonostegia chinensis.

Descriptions of pollen grains

Genus Lindenbergia Lehm.

Lindenbergia philippensis (Cham.) Benth. (Fig. 1,
a—c; Fig. 4, a—d)

LM. Pollen grains 3-colporate, oblate-spheroidal
and spheroidal, occasionally prolate, in polar view
3-lobate, in equatorial view elliptical and circular. P =
13.3—17.3 um, E = 14.6—18.6 um. Colpi long, narrow,
1.3—2.7 um wide, with indistinct (some distinct) more
or less strict margins, tapering to acute ends; colpus
membrane smooth. Endoapertures indistinct, circular,
2.4-2.7 ym wide, 2.4—2.7 um long. Mesocolpium =
9.3—10.6 um, apocolpium = 2.7—4.0 (5.3) um. Exine
1.1—1.6 um thick. Tectum nearly equal to infratectum.
Columellae indistinct or distinct, thin. Exine sculpture
indistinct or distinct, microreticulate.
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SEM. Sculpture reticulate. Colpus membrane

smooth.
Specimen investigated: Philippines; Mountain
Province; Bontoc Municipality; Bontoc territory;

Caluttit; 17°05' N, 120°58" E; 1000 m elev. 17 November
1982. C.C. Bodner. No 131 (MO).

Lindenbergia sinaica Benth. (Fig. 1, d—f; Fig. 4, e—h)

LM. Pollen grains 3-colporate, prolate and
spheroidal, occasionally oblate-spheroidal, in polar
view 3-lobate, in equatorial view elliptical and circular.
P = 14.6—18.6 um, E = 13.3—17.3 um. Colpi long,
narrow, 2.0—2.4 um wide, with indistinct (occasionally
some distinct) more or less strict margins, tapering to
acute ends; colpus membrane smooth. Endoapertures
indistinct, more or less circular, 2.7 um wide, 2.4—
2.7 um long. Mesocolpium = 7.9—10.6 pum, apocol-
pium = 4.0 um. Exine 0.7—1.1 um thick, exine layers
invisible. Exine sculpture indistinct, foveolate.

SEM. Sculpture reticulate. Colpus membrane
smooth.

Specimen investigated: [Ethiopia]. About 150 km.
SW of Assab [Eritrea], along road to Kombolcha
[Ethiopia]. Alt.: 400 m. Dry, rocky slope. 18.1 1966.
W. de Wilde. No 9771 (MO).

Genus Bungea C.A. Mey.

Bungea trifida (Vahl) C.A. Mey. (Fig. 2, a—c; Fig. 5,
a—d)

LM. Pollen grains 3-colpate, prolate and occasionally
spheroidal, in polar view sub-triangular and/or circular,
in equatorial view elliptical and circular. P = 38.6—
47.9 um, E=34.6—43.9 um. Colpilong, medium-width,
2.4-3.3 pym wide, with indistinct, uneven margins,
tapering to more or less acute or indistinct ends; colpus
membrane granulate. Mesocolpium = 26.6—34.6 um,
apocolpium = 6.6—13.3 um. Exine 1.3—3.3 um thick.
Tectum nearly equal to infratectum. Columellae
invisible. Exine sculpture indistinct, microreticulate.

SEM. Sculpture retipilate. Caput of pila 0.17—
0.33 um. Colpus membrane granulate.

Specimens investigated: 1. Armenian SSR [now
Armenia], Vedi District [now in Ararat Province],
right slope of the Vedi River, between Azizkend and
Daynaz villages, phrygana. 27.V 1960. A. Takhtajan, E.
Gabrielian, L.I. Mulkijanian (KW) [Label in Russian:
ApMm. CCP, BenuHckuil p-H, npasblii 60pT p. Beau,
c.c. Asmskenn X [laitHa3, ¢pwurana. 27.V 1960.
A. Taxramxsan, 9. Tabpuanan, JI.U. MynkumkaHsaH].
2. Turkey. B 10 Kars: Pamuk Dag, 20 km from Igdir to
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Dogubayazit. 1600 m. Pastures. Perennial. Flower flava
[sic!]. 30 May 1966. Davis, No 43867 (KW).

Genus Cymbaria L.

Cymbaria dahurica L. (Fig. 2, d—f; Fig. 5, e—h)

LM. Pollen grains 3-colpate, prolate and occasionally
oblate-spheroidal, in polar view sub-triangular, in
equatorial view elliptical. P =37.2—47.9 um, E = 33.2—
42.6 pym. Colpi medium-length, 4.0—6.6 pm wide, with
indistinct, uneven margins, tapering to blunt, sometimes
acute ends, colpus membrane smooth and granulate.
Mesocolpium = 26.6—33.2 um, apocolpium = 10.6—
19.9 pm. Exine 1.6—2.7 um thick. Tectum nearly equal
to infratectum. Columellae indistinct. Exine sculpture
indistinct, sometimes distinct, microreticulate.

SEM. Sculpture retipilate and rugulate-retipilate.
Caput of pila 0.41-0.67 um. Colpus membrane
granulate.

Specimens investigated: 1. Khakassian Autonomous
Region [now Republic of Khakassia, Russian
Federation], Altai District, near Ochury village.
Southern rocky slope, fine-turfgrass steppe. 30 June
1969. A. Koroleva (KW) [Label in Russian: Xakacckast
aBT. 00J1., AnTaiickuii p-H, okp. ¢. Ouypsl. FOKHBII
KaMEHUCTBIII CKJIOH, MEJIKO-IePHOBUHHASI CTellb.
30.VI 1969. A. Koponesa]. 2. Transbaikalia [now
Zabaykalsky Krai, Russian Federation]. On dry
mountain slopes and in steppes near Nerchinsk,
abundant. June 1898. Coll. Gubelman and Migunov
(KW) [Label in Russian: 3a6aiikanbe. Ha cyxmx
CKJIOHAXTOP M B CTETISIX 0K0JI0 HepunHcka B M1300MIHH.
Wionb 1898; Cobp. Iydenbman 1 MuryHos|.

Genus Cymbochasma (Endl.) Klokov & Zoz

Cymbochasma borysthenica (Pall. ex Schlecht.)
Klokov & Zoz (Cymbaria borysthenica Pall. ex Schlecht.)
(Fig. 3, a—c; Fig. 5, i—I)

LM. Pollen grains 3-colpate, occasionally 4-colpate,
oblate-spheroidal, in polar view sub-circular, in
equatorial view elliptical. P=29.3—33.2 um, E = 30.6—
35.9 um. Colpi medium-Ilength, medium-width, 2.7—
5.3 um wide, with indistinct, uneven margins, tapering
to blunt, indistinct ends, colpus membrane smooth
and granulate. Mesocolpium = 22.6—26.6 um,
apocolpium = 6.6—9.3 um. Exine 0.7—1.3 pm thick.
Tectum nearly equal to infratectum. Columellae
indistinct. Exine sculpture indistinct, sometimes
distinct, microreticulate.

SEM. Sculpture retipilate. Caput of pila 0.17—
0.25 um. Colpus membrane granulate.
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Fig. 1. Pollen grains of Lindenbergia (scanning electron microscopy): a—c — L. philippensis; d—f — L. sinaica; a — polar and
equatorial view; e — equatorial view; b—d, f — reticulate exine sculpture
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Fig. 2. Pollen grains of Bungea and Cymbaria (scanning electron microscopy): a—c — B. trifida; d—f — C. dahurica; a, e —
equatorial view; b, ¢ — retipilate exine sculpture; d, f — rugulate-retipilate exine sculpture
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Fig. 4. Pollen grains of Lindenbergia (light microscopy): a—d — L. philippensis; e—h — L. sinaica; a, b, e, f — equatorial view;

¢, d, g, h — polar view. Scale bars: 10 um

Specimens investigated: 1. Ukrainian SSR [now
Ukraine], Kherson Region, Kakhovka District,
between Lvovo [Lvove] and Kozatskoye [Kozats'ke]
villages, slopes of a large ravine of western exposition,
petrophilic steppe area, on limestone. 24 April 1972.
B.V. Zaverukha, No. 058169 (KW) [Label in Russian:
YCCP, Xepconckasi o61., KaxoBckuii p-H, MexXmy
cenamu JIbBoBo — Ko3zalkoe, CKJIOHBI OOJIBIION
OaJIKi 3amamgHOM HSKCIO3ULMUM, CTEIIHON YdacTOK
neTpoduabHOro X-pa, Ha usBecTHsKkax. 24.1V 1972.
b.B. 3aBepyxa. Ne 058169]. 2. [Ukraine] Mykolayiv
Region, Snigurivka town, limestone slopes at the
Ingulets River. 20 April 1972. L. Krytzka, No. 040211
(KW) [Label in Ukrainian: MukonaiBcbka o007I.,
M. CHirypiBKa, BaIlHSIKOBi cXuiaud Ha p. IHTryIenp.
20.1V 1972. JI. Kpuiiska. Ne 040211].

Genus Siphonostegia Benth.

Siphonostegia chinensis Benth. (Fig. 3, d—f, Fig. 5,
m—p)

LM. Pollen grains 3-colpate, oblate-spheroidal,
spheroidal, occasionally prolate, in polar view circular,
in equatorial view circular. P = 22.6—29.3 uym, E =
25.3—29.3 um. Colpi long, narrow, 1.3—2.4 um wide,
with indistinct, uneven margins, tapering to blunt ends,
colpus membrane granulate. Mesocolpium = 18.6—
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22.6 um, apocolpium = 5.3—9.3 uym. Exine 1.3—2.4 um
thick. Tectum nearly equal to infratectum. Columellae
distinct, thin, arranged more or less regularly. Exine
sculpture distinct, microreticulate.

SEM. Sculpture retipilate. Caput of pila 0.16—
0.25 pm. Colpus membrane granulate.

Specimen investigated: [Russia, Russian Far
East] Primorye Province, near Khabarovsk city, in
sands. 11 July 1910. N. Desoulavi (KW) [Label in
Latin and Russian: Herbarium Florae Rossicae.
Prov. Primorskaja, pr. urb. Chabarowsk, in arenosis.
11.VII 1910. H. decynasu].

Original and published data on quantitative and
qualitative pollen characters of representative of
Cymbarieae and Lindenbergieae are summarized in
Tables 1 and 2.

Comparative pollen morphology of genera of
Cymbarieae and Lindenbergieae

In general, our data are in good agreement with the
results of previous studies (Inceoglu, 1982; Minkin,
Eshbaugh, 1989; Luetal., 2007). Analysis of our original
palynomorphological data and literature records
demonstrated that pollen grains of representatives of all
genera of Cymbarieae are characterized by the 3-colpate
type of apertures, mainly with retipilate sculpture
(Table 2).
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Fig. 5. Pollen grains of Bungea, Cymbaria, Cymbochasma, and Siphonostegia (light microscopy): a—d — B. trifida; e—h —
C. dahurica; i—I — C. borysthenica; m—p — S. chinensis. a, b, e, f, i, j, m, n — equatorial view; c, d, g, h, k, [, 0o, p — polar view.
Scale bars: 10 pm.
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Table 1. Summary of pollen morphometric features

Taxon Polar axis | Equatorial axis | Colpi width | Mesocolpium | Apocolpium Exine (um) Reference
(um) (um) (um) (um) (um)
Lindenbergia philippensis 13.3-17.3 14.6—18.6 1.3-2.7 9.3-10.6 2.7-4.0 (5.3) 1.1-1.6 original data
Lindenbergia sinaica 14.6—18.6 13.3—-17.3 2.0-2.4 7.9—10.6 3.3-4.0 0.7-1.1 original data
Bungea trifida 38.6—47.9 34.6—43.9 2.4-33 26.6—34.6 6.6—13.3 1.3-3.3 original data
Bungea trifida 35 39 = 7 1.1 Inceoglu, 1982
Cymbaria dahurica 37.2—-47.9 33.2-42.6 4.0-6.6 26.6—33.2 10.6—19.9 1.6-2.7 original data
Cymbaria dahurica 32.5-42.5 27.5-35.0 — - — — Lu et al., 2007
Cymbaria mongolica 37.5-50.0 30.0—40.0 — — — Luetal., 2007
Cymbochasma borysthenica 29.3-33.2 30.6—-35.9 2.7-5.3 22.6-26.6 6.6—9.3 0.7-1.3 original data
Monochasma savatieri 32.5-43.8 27.5—-41.3 — — — — Luetal., 2007
Siphonostegia chinensis 22.6-29.3 25.3-29.3 1.3-24 18.6—22.6 5.3-9.3 1.3-24 original data
Siphonostegia chinensis 22.1 22.4 - - - Minkin, Eshbaugh, 1989
Siphonostegia chinensis 22.5-30.0 23.8-32.5 — - — — Lu et al., 2007
Siphonostegia syriaca 24 2% - - 11 0.8 Inceoglu, 1982
(Lesquereuxia syriaca)
Schwalbea americana 27.2 27.2 — - — — Minkin, Eshbaugh, 1989
Original data are those reported here and in 7able 2; "—" means no data reported.
Table 2. Summary of pollen morphological characteristics
Taxon Apertures Shape Polar view Colpi Colpus Exine sculpt.u re/ Reference
membrane caput of pila
Llr.u.ienber{gza 3-colporate obltate—sphermdal, trilobate long, narrow, smooth reticulate original
philippensis spheroidal (some prolate) acute ends data
Iimd.enbelgta 3-colporate prolate, spher01da.1 (some trilobate long, narrow, smooth reticulate original
sinaica oblate-spheroidal) acute ends data
, . sub-triangular, | long, medium-width, retipilate, original
Bungea trifida 3-colpate | prolate (some spheroidal) circular acute ends granulate 0.17-0.33 data
. . . coarsely . Inceoglu,
Bungea trifida 3-colpate oblate-spheroidal semi-angular long, acute ends granulate retipilate 1982
. . prolate (some oblate- X .medlum—length, retlpllat.e,v original
Cymbaria dahurica | 3-colpate . sub-triangular | wide, blunt or acute | granulate | rugulate-retipilate,
spheroidal) data
ends 0.41-0.67
. R . wide at equator and with retipilate, Luetal.,
-col 1 - 1
Cymbaria dahurica 3-colpate subprolate sub-triangular narrow near poles granules 0.45-0.90 2007
. . . narrow, long and with retipilate, Luetal.,
Cymbaria mongolica | 3-colpate subprolate sub-triangular sunken granules 0.16—0.40 2007
3-colpate medium-length, . .
Cymboch tipilat 1
ymooc “_S”’“ (some oblate-spheroidal sub-circular medium-width, granulate retpriate, origina
borysthenica . 0.17-0.25 data
4-colpate) blunt, indistinct ends
Monochasma prolate, spheroidal (some . wide at equator and with fine retipilate, Luetal.,
. 3-colpate K circular
savatieri oblate-spheroidal) narrow near poles granules 0.19—0.39 2007
Siphonostegia spheroidal, oblate- . long, narrow, blunt retipilate, original
3-colpat 1 lat:
chinensis co'pate spheroidal (some prolate) cireutar ends granuiate 0.16—0.25 data
Siphonostegia Minkin,
p. . 8! 3-colpate spheroidal — — — retipilate Eshbaugh,
chinensis
1989
Siphonostegia . . wide at equator, but | with coarse retipilate, Luetal.,
chinensis 3-colpate spheroidal cireular not narrow near poles | granules 0.18—0.31 2007
flﬁﬁﬁ:ﬁ;ﬁi;synaca 3-colpate rolate, spheroidal circular long, acute ends coarsely retipilate Inceoglu,
; d P P »5P e granulate P 1982
syriaca)
Minkin,
Schw?lbea 3-colpate spheroidal — — — retipilate Eshbaugh,
americana
1989
132 Ukr. Bot. J., 2018, 75(2)



Pollen grains in Cymbochasma borysthenica are
3-colpate and occasionally 4-colpate (Tsymbalyuk,
2011). They have the thinnest exine (0.7—1.3 um)
among pollen grains of the studied species of the tribe.
Pollen grains of Cymbochasma borysthenica are smaller
as compared to pollen of Cymbaria dahurica and
C. mongolica, and also differ from species of Cymbaria
sensu stricto in the pollen shape and outline (see
Table 2). Thus, pollen characters may provide additional
evidence in favor of recognition of Cymbochasma as a
separate genus.

The two studied species of Cymbaria sensu stricto are
similar in their pollen size, shape, and outline; however,
they differ in their colpi structure and exine sculpture.
In pollen grains of Cymbaria dahurica, colpi are
medium-length, wider than in C. mongolica, and exine
sculpture is retipilate (caput of pila 0.41—0.90 pm) or
rugulate-retipilate, while C. mongolica has narrower and
longer colpi (as compared to those in C. dahurica) and
retipilate exine sculpture (caput of pila 0.16—0.40 um)
(Luetal., 2007, and original data).

In general, pollen grains of Bungea trifida and
Cymbaria mongolica (Lu et al., 2007) are similar in
their shape, outline, size, and exine sculpture; however,
Bungea trifida has colpi wider than those in C. mongolica,
and the thickest exine (1.3—3.3 um) among all studied
species.

The smallest sizes are characteristic of pollen grains
of Siphonostegia chinensis (Table 1). This species also
has the narrowest colpi among all studied species.
Columellae in all species studied here are mainly
indistinct, while in Siphonostegia chinensis those are
distinct, thin, and arranged more or less regularly.

Pollen grains of Siphonostegia syriaca (Lesquereuxia
syriaca) (Inceoglu, 1982) and S. chinensis are similar in
their shape, outline, size, exine sculpture, and length of
colpi; however, in S. syriaca the colpi ends are acute,
while in S. chinensis they are obtuse (with blunt ends).

Pollen grains of Schwalbea (Minkin, Eshbaugh,
1989) are similar to those of Siphonostegia in their
outline, size, and exine sculpture. Unfortunately, the
characters reported by Minkin and Eshbaugh (1989) are
insufficient for a more detailed comparative analysis.

The two studied species of Lindenbergia are similar
to each other in having the 3-colporate aperture
type, reticulate exine sculpture, and long and narrow
colpi. They, however, differ by the exine thickness:
in L. philippensis the exine is 1.1—1.6 pm thick,
the tectum is nearly equal to the infratectum, and
columellae are indistinct or distinct, while in L. sinaica

Ykp. 60T. kypH., 2018, 75(2)

the exine is thinner (0.7—1.1 um thick), and exine layers
are invisible (indistinct).

Comparison of palynomorphological and molecular
phylogenetic evidence

According to molecular phylogenetic studies
(Bennett, Mathews, 2006; McNeal et al., 2013), the
clade of Cymbarieae is subdivided into two subclades.
The subclade that includes Bungea, Cymbaria,
Cymbochasma, and Monochasma is characterized by
larger pollen grains and wider colpi, as compared to the
subclade of Siphonostegia (including Lesquereuxia) and
Schwalbea.

The earliest-branching clade of Lindenbergia is
sister to the clade containing all other members of
Orobanchaceae. Small-sized 3-colporate pollen grains
with reticulate exine revealed in all studied taxa of
Lindenbergia are similarto pollen of some representatives
of Plantaginaceae, in particular, those of Gratioleae
(Tsymbalyuk, Mosyakin, 2013a, 2014; Tsymbalyuk,
2016). In our opinion, that superficial similarity does
not reflect direct phylogenetic relationships of these
taxa, but rather some recurrent patterns (plesiomorphic
characters) appearing is several clades of Lamiales.

The genus Paulownia Siebold & Zucc. is
currently placed phylogenetically as a group sister to
Orobanchaceae (Olmstead et al., 2001; Oxelman et al.,
2005; Bennet, Mathews, 2006; Schéferhoff et al., 2010;
McNeal et al., 2013). Pollen grains of Paulownia are
3-colporate, with reticulate exine (Erdtman, 1952;
Chen, 1983; Tsymbalyuk, 2014). In these characters,
Paulownia is rather similar to Lindenbergia. However,
Paulownia differ from Lindenbergia in having
small- and medium-sized pollen grains (small in
Lindenbergia), trilobate and sub-triangular in outline
(only trilobate in Lindenbergia), with distinct orae
(indistinct in Lindenbergia) and the colpus membrane
smooth and granulate (only smooth in Lindenbergia).
Some similarity with pollen of Paulownia and
Lindenbergia is also observed in pollen grains of the
phylogenetically still problematic genus Wightia Wall.
(Zhou et al. 2014), which also has 3-colporate pollen
with reticulate exine sculpture (Wei, 1989; Tsymbalyuk,
2014, 2016). However, in Paulownia and Lindenbergia
orae are circular and colpi are tapered to acute ends,
while Wightia has eliptical orae and colpi expanded to
rounded ends.

Thus, the earliest-branching clade of Orobanchaceae
(Lindenbergieae) is palynomorphologically similar to
the clade sister to all Orobanchaceae (Paulowniaceae)
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and to the currently phylogenetically unplaced (?)
genus Wightia. These palynomorphological findings
confirm the phylogenetic patterns currently revealed in
basal Orobanchaceae and their closest relatives.

Main trends of pollen evolution in early-branching
Orobanchaceae

We may conclude that the colporate (most probably
3-colporate) type of pollen grains could be ancestral
in Orobanchaceae. This type is peculiar to members
of Clade I (sensu McNeal et al., 2013) that includes
Lindenbergia (3-colporate pollen with reticulate exine
sculpture and indistinct orae). Then, the colpate
type probably evolved by reduction of orae; this type,
with retipilate exine sculpture, is characteristic of
representatives of Clade II, including Siphonostegia,
Schwalbea, Monochasma, Cymbaria, Cymbochasma, and
Bungea. A sculpture type transitional between reticulate
and retipilate exine could be the rugulate-retipilate type
observed in Cymbaria dahurica. In the large and diverse
Clade III, which includes holoparasitic members
of Boschniakia C.A. Mey. ex Bong., Xylanche Beck,
Kopsiopsis (Beck) Beck, Epifagus Nutt., Conopholis
Wallr., Mannagettaea Harry Sm., Cistanche Hoffmanns.
& Link, Diphelypaea Nicolson, Orobanche L.,
Phelipanche Pomel, and the recently resurrected genus
Aphyllon Mitch. (Schneider, 2016; Schneider, Moore,
2017), a greater diversity of aperture and exine sculpture
types and patterns is observed (Tsymbalyuk, Mosyakin,
2013b, c; Zare et al., 2014; Piwowarczyk et al., 2015;
Tsymbalyuk, 2016).

Thus, available palynomorphological data are
well consistent with the phylogenetic patterns in
early-branching Orobanchaceae (Lindenbergieae and
Cymbarieae) and their relatives, which are currently
revealed by molecular phylogenetic evidence (Bennett,
Mathews, 2006; McNeal et al., 2013). The considerable
pollen diversity in crown clades and subclades of
Orobanchaceae evolved on the base of a few pollen
types and subtypes, which were peculiar to hypothetical
ancestors of Orobanchaceae and are probably preserved
until now in the extant taxa of Paulowniaceae and
Orobanchaceae trib. Lindenbergieae.

Data on pollen morphology also confirm the updated
phylogeny-based taxonomic circumscription of
Cymbarieae as outlined by Fischer (2004) and Olmstead
(2016).
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Inctutyt 60Taniku iMm. M.I. Xonoanoro HAH Ykpainu
ByJ1. TepeleHkiBebKa, 2, Kui 01004, Ykpaina

3 BUKOPHMCTaHHSIM CBIiTJIOBOI Ta CKaHYBaJbHOI €JICKTPOH-
HOI MIKpOCKOMIii JOCHiIKEeHO MOpPdOJIOrilo TMUIKOBUX
3epeH YOTHUPHOX BHIIB 3 YOTHPHOX pomiB Tpuow Cymba-
rieae Ta NBOX BUAIB pony Lindenbergia Tpubu Lindenbergieae
(Orobanchaceae). BctaHOB/IEHO, 110 MUJIKOBI 3epHa TpUOU
Lindenbergieae 3-60po3H0-0poOBi (3pinka 2-60po3HO-0pPOBi),
eJtincoinanbHi, chepoinanbHi a00 CIuToleHO-cdepoinaabHi
3a (hOpMOIO, APIOHMX PO3MIpiB, 3 CITYACTOIO CKYJIbIITYPOIO
ex3uHu. [Tunkosi 3epHa Tpubu Cymbarieae 3-60po3Hi, 3pim-
Ka 4-60po3Hi, efincoinaabHi, chepoinaabHi a00 CILTIOIEHO-
cepoinanbHi 3a (OpMOIO, cepeHiX a00 BEIUKUX PO3MIpiB,
3 CiTYaCTO-IMATMYKOBOI0 ab0 3MOPIIKYBATO-CiTYaCTO-TIa-
JIMYKOBOIO CKYJIBOTYpPO10 eK3UHU. OCOOIMBOCTI MUIKOBUX
3epeH mnpeactaBHUKIB Tpub Cymbarieae i Lindenbergieae
TOPiBHIOIOThCS 3 TaKUMU B Paulowniaceae i BepXiBKOBUX
knamax Orobanchaceae. bazanbHa kinaga Orobanchaceae
(Lindenbergieae) 3a naniHoMopdoJOriYyHUMU OCOOJIUBOCTSI-
Mu tionioHa no Paulowniaceae (cecTpUHCHKA KJiama M0 BCiX
Orobanchaceae) i Wightia. TlaniHoMmopdosioriyHi BUCHOBKH
MiATBEPIKYIOTh (hiJIOreHETUYHI 3aKOHOMIpHOCTi, $IKi BU-
saBieHi y 6asanbHux Orobanchaceae Ta iXHiIX HaWOMIKINX
poanyiB. 3po0JIeHO BUCHOBOK, 1110 OOPO3HO-OPOBUIA (IiMO-
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BipHO, 3-00pPO3HO-OPOBUIA) TUI TMWJIKOBUX 3€pPEH MOXe
OyTU MpenKoBUM y poauHi Orobanchaceae. Pi3HOMaHITHICTb
IMJIKOBMX 3¢PeH y BepXiBKOBMX Kiagax Orobanchaceae eBo-
JIIOLIIOHYBaJIa Ha OCHOBI JEKIiIbKOX TUITIB i MiATUITIB MUJIKY,
BJIACTUBMX TilMoTeTMYHUM mpeakam Orobanchaceae; Taki
TUIMK, KMOBIPHO, 30€pEerjucsl B CyJ4aCHMX IIPEICTaBHMKIB
Paulowniaceae Ta Lindenbergieae.

KmouoBi cioBa: Cymbarieae, Lindenbergieae, Orobanchaceae,
€BOJTIOLLIS TTUJIKY, MOP(MOJIOTist TUIIKY, CUCTEMAaTHUKa,
dinoreHis

Hembamok 3.H., Mocaxkun C.J1. Ilamuaomopdoaornyeckne
oco0eHHOCTH npeacTaBuTeeii Tpud Lindenbergieae n
Cymbarieae v 3BOTIONNSA NHUTBIBI B 0232IbHbIX KJIAAAaX
Orobanchaceae. Ykp. 60T. XypH., 2018, 75(2): 123—136.

HMucrutyt 6otanuku uM. H.Im Xononnoro HAH Ykpannbt
yi. TepemenkoBckas, 2, Kues 01004, YkpanHa

C MOMOIIIbIO CBETOBOW U CKAaHUPYIOUIEH 3J1eKTPOHHOM
MMKPOCKOTIMM WM3YYEHBI TBLUIBLICBBIC 3¢pHA UYETHIPEX BU-
OB M3 YeThIpex poaoB Tpubbl Cymbarieae W NBYX BUIOB
pona Lindenbergia Tpubnl Lindenbergieae (Orobanchaceae).
YcTaHOBIIEHO, UTO TIBUIBIIEBEIC 3¢pHA TPUOKI Lindenbergieae
3-060p0o31HO-0pOBbIe (M3peaKka 2-00pO3IHO-OPOBbIE), 3J-
JIATICOMIAIbHBIE, cheporTaibHble MWW CIUTIONIeHO-Che-
poupanbHble TIO0 (opMe, MEIKMX pa3MepoB, C CeTda-
TOM CKYJBINTYpOi 3K3uHBI. [IblUIblieBble 3epHa TPUOBI
Cymbarieae 3-00po3nHble, uspeaka 4-00po3aHbIC, BJUTUII-
coupaibHble, chepoumaabHble WU CIUTIOLIEHO-Chepou-
najbHble 1O (opMe, CPeAHUX WU OOJBLIUX Pa3sMepoB, C
CETYATO-TIAJIOYKOBOU WJIM MOPITMHUCTO-CETIACTO-TTaI0U -
KOBOI CKyJbNTYpOii 3K3WHBI. OCOOEHHOCTHM TBLIBLIEBBIX
3epeH npenactaBureneil Tpud Cymbarieae n Lindenbergieae
CPaBHUBAIOTCSI C TAKOBBIMU Y Paulowniaceae n TepMUHAIb-
HbIX Knan Orobanchaceae. bazanbHasl Kinama B CeMeEMCTBe
Orobanchaceae (Lindenbergieae) 1o namrHomopdoioruye-
CKHUM O0COOEHHOCTSIM cxofHa ¢ Paulowniaceae (cecTpuHcKas
KJ1ajma 1o oTHoleHuto K Orobanchaceae) n Wightia. T1anu-
HoMopdoJIornyeckre AaHHbIE TOATBEPXKAAIOT (PUIIOTeHETH -
YecKre 3aKOHOMEPHOCTHU, BBISIBJICHHBIE B HACTOSIIIIEE BPEMST
y 6azanbHbIx Orobanchaceae v X OIVKAUIIIMX POICTBEHHU-
KoB. CieJiaH BbIBOJI O TOM, UTO OOPO3IHO-OPOBBII (BO3MOX-
HO, 3-00pO3MHO-OPOBBII) TUIT TMBUIBLIEBBIX 3€PeH MOXKET
OBITh MPEAKOBBIM B cemeiicTtBe Orobanchaceae. Pa3Ho-
oOpasue nblblbl Orobanchaceae pa3BUIIOCh Ha OCHOBE He-
CKOJILKUX TUTIOB W TIOATUTIOB, KOTOPbIE ObITU CBOMCTBEHHBI
TUIIOTETUYECKUM Tipenkam Orobanchaceae v, BEpOSITHO, CO-
XPaHWINCh Y COBPEMEHHBIX NMpeAcTaBuTeneit Paulowniaceae
u Lindenbergieae.

Kmouessie cioBa: Cymbarieae, Lindenbergieae,
Orobanchaceae, 2BOTIONNS TTBUTBIIBI, MOP(OJIOTHST TTBUTBIIHI,
cucTeMaTnka, GUaIoTeHUs
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Ilommupenns B YKpaini Clathrus archeri (Phallales, Basidiomycota) —
rpuoda, mo Ma€ OyTH BUKJIIOYeHNM 3 UepBOHOI KHUTH YKpaiHu
Bacuns I1. TEJIKOTA, Mapis O. 3SMKOBA

IacTutyT 6otaniku im. M.I. Xonognoro HAH Ykpainu
ByJ. TepenieHkiBcbka, 2, Kui 01004, Ykpaina
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Heluta V.P., Zykova M.O. Distribution of Clathrus archeri (Phallales, Basidiomycota), a fungus to be excluded from the Red Data
Book of Ukraine, within the country. Ukr. Bot. J., 2018, 75(2): 137—142.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. Clathrus archeri (Phallales, Basidiomycota) was considered a rare fungus in Ukraine. Therefore, it was included in
the Red Data Book of Ukraine (3" edition, 2009) as an endangered species with a disjunctive range. However, the authors
collected new information on its distribution to demonstrate that the species is a common fungus in four regions of Ukraine,
namely Chernivtsi, Ivano-Frankivsk, Lviv, and Transcarpathian regions. Clathrus archeri occurs in disturbed plant communities
which remain under the influence of human activities (cutting down trees, roads, grazing, etc.) and contain large amounts of
organic matter, such as wood shavings, sawdust, branches, leaves, dry grass, and dead wood. In the above regions, every year a
number of the fungus localities increases and penetration of this fungus into anthropogenic plant communities such as gardens,
kitchen gardens, young plantations of common oak and red oak is observed. Undoubtedly, C. archeri is an invasive alien species.
Moreover, the fungus aggressively invades natural and anthropogenically altered plant communities of the Carpathians and
nearby territories. Consequently, it is concluded that the species is erroneously listed in the Red Data Book of Ukraine. Further
distribution of the fungus can pose a threat to native plant communities of the Carpathians and adjacent regions. It is emphasized
that any reproduction of this species in vitro following by its introduction into the ecosystems of Ukraine is unacceptable. Such
intrusion into the mycobiota of Ukraine can become dangerous and lead to unexpectedely harmful and uncontrollable effects.
Clathrus archeri should be excluded from the Red Data Book of Ukraine as an alien and invasive species.

Keywords: Anthurus archeri, gasteromycetes, invasion, western of Ukraine, Transcarpathians, Carpathians, Precarpathians

Clathrus archeri (Berk.) Dring (Phallales, Basidio-
mycota) — canpoTpodHUI racTepoOMilIleT 3 MEPBUHHUM
TPOMIYHUM  Ta  CYOTPOIIIYHMM  TIOLIMPEHHSIM.
BiH TpamisieTbcsl mepeBaXkHO B Pi3HUX perioHax
miBaeHHOi miBKym — ABcTpanii, HoBiit 3enanmii,
Ha o. Tacmanis, B IliBoenniin ta CxigHiit Adpwui,
IliBmenniii Amepuii, Ha o-Bax MaBpukiii Tta Cs.
E€nenn (Pilat et al., 1958; Dring, 1980). Ilepuii itoro
3Haxinku B €Bpori natyotbes 1914 p. (Breitenbach,
Kranzlin, 1986). BBaxaerbes, 1110 criopu rpubda ado
MilleJiii BUTIaJKOBO MOTPaIWIN CIoAu 3 ABCTpatii abo
HoBoi 3enaHnii pa3oM 3 BOBHOIO, Ky iMITOPTYBalIu
ISl MONPUEMCTB TEKCTUJIBHOI mpoMuciaoBocTi. He
BUKJIIOUEHO TaKOX, 1[0 BiH OyB 3aBe3eHUI pa3oM i3
¢dypaxeM aBcTpalilicbKuMU, HOBO3eJaHACHKUMU a00
K aMepHKaHChKMMHU BiliCBKOBUMHM, SIKi BOIOBAJIM Ha
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teputopii ®panuii nix yac Ilepiroi cBiToBOi BiliHU
(Stijve, 1977; Dring, 1980; Parent, 1991).

Y cepemuni XX ctr. C. archeri akTWUBHO pO3-
MOBCIOKYETHCSI TEPUTOPiel0 €Bponu (Sebek, 1975;
Stengl-Rejthar, Wojewoda, 1985; Parent, Thoen, 1986;
Parent, 1991; Krieglsteiner, 1992; Parent et al., 2000).
YV uneHrtpanbHiii €Bpormi I1ieil rpub OyB ymepiie
3HalIeHW Ha TepUTOPii KOJUIITHBOT YexocaoBaYuMHU
B 1963 p. (Kluzak 1971, 1973), ne 3rogom BiH OyB
BinMmiyeHuii y moHaza 30-Tu JoKaniTeTax (gebek, 1975).
Ha teputopii IMonbmi mepmi 3Haxinku C. archeri
naryiotbest 1973 p. (Stengl-Rejthar, Wojewoda, 1985;
Parent, Thoen, 1986; Parent et al., 2000; Pietras et al.,
2016). HdetanbHU OIISIN JiTEpaTypH, MPUCBIYCHOI
MOIIMPEHHIO IIbOIO BUAY B €BpOIli, MpeacTaBlIeHUt
paHiIle ogHNM i3 aBTOPiB JaHoi cTaTTi (Zykova, 2007).
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Vnepme C. archeri OyB 3apeecTpoBaHUil B
Vkpaini 12 cepnust 1977 p. Henopanik ¢. OHOKiBLi
VYkroponachKoro p-Hy 3akaprnarcbkoi 00, (Komendar,
Kurtyn, 1980). Ipu6 Oya0 BUSBIEHO Yy IBOX MOPSII
po3TallloBaHUX JIOKaliTeTax, Juile 14 rmiogoBuX Till.
HactymmHOTO pOKY TIJIOMOHOIIEHHS HA THX CaMUX
Micisax moropuiiocs (10 6asumiokapris), a B 1979 p.
3HalIeHO BXe 22 IUIOAOBUX Tijla, IIPU IIbOMY IIIOINA
3pOCTaHHS Tpuba po3lupuiacsd. 3a3HauyrMMo, 10 3a
OCTaHHi AECATUIITTI IpuO 3HAYHO PO3IMOBCIONAUBCS
B cycigHix 3 YKpaiHotw aepxaBax — bosrapii, JIuTBi,
Monbimi, Pymynii Ta VYropuwmni (Takacs, 1994;
Gyosheva et al., 2000; Wojewoda, Karasinski, 2010;
Birsan et al., 2014; Stebel, 2015; Pietras et al., 2016;
Motiejiinaité et al., 2017).

JoBruii 4ac TMOBiZOMJIEHHSI TIpO HOBi 3HaXigKu
C. archeri B YKpaiHi O0ynu BincyTHi. OgHaK y JIMIHI
2007 p., omuparyuch Ha iH(OpMAalil0 MEIIKaHIIiB
M. CBaynsBa 3akapnarchbkKoi OO0JI. MPO HE3BUYHUIA
BOCBMUWHOTOMOAIOHUI TIpud YEPBOHOIO KOJIbOPY,
IO TPAIUISIBCS 3a IXHIMM CIIOCTEPEKCHHSIMU TYT 3
1982 p., omlHUM 3 aBTOPIB 1Ii€i CTATTi OyJIO BUSIBICHO
JIBa JIOKAJIITETH JAHOTO BUIY Ha OKOJIMIII 3a3HAYEHOTO
micta (Zykova, 2007). Tyr, y JaumnHi, BepecHi i
JKOBTHI LIBOTO X POKY, CIIOCTEpirajoch MacoBe
YTBOPEHHS TIJIOAOBMX TiJ Tpuba Ha Pi3HUX CTaIisX
po3BUTKY. TakoxX Bim pi3HMX 0ci6 OyJI0 OTpUMaHO
BimomocTi mpo peectpauito C. archeri i B iHIIMX
micugx Kaprar — Ha okomuusgx c¢. Huxni Bopora
BonoBeubkoro p-Hy 3akaprarcbkoi o0i., c. fceHb
PoxusitiBcbkoro p-Hy IBaHo-®paHKiBCbKOI 00T,
no6nusy . [oBepna. Kpim Toro, moBigoMsieTbest Ipo
ONIMH JIoKaliTeT mo3a mexamu Kapmnar — c. Pakoselib
ITyctomuTtiBcbkoro p-Hy JIbBiBCbKOi 00JI. (3Haxigka
2005 p.) (Zykova, 2007). Takum unHoM, Ha 2007 p. B
YKkpaiHi O0ys10 BiIoMO BXe CiM MiClie3pOCTaHb JaHOTO
BUYy rpuda.

OueBMIHO, 3 ONMSIAY Ha HE3HAYHYy YacTOTy
tparissHast  C.  archeri (mim  Ha3Bowo  Anthurus
archeri (Berk.) E. Fisch.) Oyno BHeceHO 1O TPeTHOTO
BunaHHs "UepBoHOI KHUTU YKpaiHM" SIK 3HMKAIOUUit
BuA 3 aus'toHKTUBHUM apeaiom (Dudka, 2009).
3BUYaliHO, 1Ie TPUBEPHYJIO JO HBOTO YBary OOTaHiKiB
i MikosioriB, 10 mnpauoBaiu B Kapmnatcbkomy
perioHi, i Tpub 3HAKILIM B PsIli HOBUX JIOKAJIITETIB B
IBano-®pankKiBebKii, JIpBiBCBKilM Ta YepHiBelUbKii
obmactsax (Bazyuk-Dubei, 2010; Derzhypilskyi et al.,
2012; Fokszey, Glodova, 2013; Natsionalnyi..., 2013;
Prorochuk, Fokshei, 2013; Volutsa, 2014; Petrichuk,
Pasaylyuk, 2015; Fokshei, 2016; Hrebenschykov et al.,
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2016, 2017; Liubynets, Plesak, 2016; Pakhar et al.,
2016; Hleb, 2017). ¥ HauioHanbHOMY MPUPOAHOMY
mapky (mami HITIT) "Iyuynemunaa” (M. KociB IBaHO-
®DpaHKiBChbKOi 00J1.) BiH OyB YBeIEHUH B YNUCTY
KYJBTYpY 1 HaBiTh YCHILIHO PEiHTPOAYKOBAHUI Y
npuponHi ditorenos3u (Petrichuk et al., 2016; Bisko
et al., 2017; Pasaylyuk et al., 2018).

3armoyaTKyBaHHS OBOX MIKOJIOTIYHUX TPyl Y
Mepexi Facebook — "IpubHe micue” (https://www.
facebook.com/groups/119266158163241/) i "Ipubnu
Ykpainu” (https://www.facebook.com/groups/Hryby.
Ukrayiny/) — mO3BOMWIO 3HAYHO 30LTBIINTH OOCST
BimomocTteit po nowmupeHHs C. archeri. Tak, TiUTbKU
BrponoBx 2016—2017 pp. Bim gomucyBadiB LKX IPYII
Ta BiJ JESKMX KOJIeT HaMU OTpUMMaHi MOBiTOMJIEHHS
Npo 3HaxiKM LbOro BMUAY B 0aratbox MiCLISIX
3akapnarcbkoi, IBaHo-®paHkiBcbkoi Ta JIbBiBChKOI
obmacTeii (pUCYHOK). 3a3Ha4MMO, 1110 HAMM BpaxoBaHi
TIIBKM Ti TIOBiJOMJIEHHSI, $IKi CYNPOBOXKYBaIUCS
¢otorpadisimu  momoBux  Tim  rpuba.  Hukue
HaBOAMMO MEpPEiK 1IMX HOBUX MiCIIE3HAXOIXEHb (3
TOYHICTIO MO0 PiBHSI palilOHY YW BEJIMKUX HaCEJICHUX
MYHKTIB, OCKIJIbKM IMOIIMPEHHS IeTaJIbHOI iH(popMalrii
Mpo Micle3pocTaHHS BUIIB, 3aHeCeHUX 10 YepBoHOL
KHUTU YKpaiHu, 3a00poHeHO 3aKOHOM YKpaiHu
npo YepBoHy kHuUry Ykpainu, ctatts 12). [IpizBuina
JIOIKMCYBayiB Ta KOJICT, 110 Hamaau iHdopMalliio Mmpo
micue3HaxoakeHHs C. archeri, 3a3Ha4€Hi y CITUCKY.

3akapnarcbka 00.1.. BennkoOepe3HSHCbKUI p-H,
13.07.2017, B. UYenypa; 11.09.2017, . TaHwuuy;
Bunorpaniscbkuii p-H, 29.06.2015 Ta 18.06.2016,
B. Ieba (oxonuili aBox cin); BonoBeubkuit p-H, cMT
BonoBeup, cepnenn 2017 p., M. Kyp6an; Ipias-
cekmit p-H, 27.07.2017, A. Ko3ypak (Ha HEBEJIUKIii
ot moHaa 20 maomoBuXx Tin); MiXripchbKuil p-H,
28.07.2008, K. 3amopoxuwnit; HIIIT "Cunesup",
cepnedb 2010 p., O. AxynoB; M. Mykaueso,
13.07.2017, A. bapui; MykauiBcbkuii p-H, 15.07.2017,
M. binannu; PaxiBcekuii p-H, Kapmarcekuii 06io-
chepHuit 3anoBigHUK, ceprieHb 2011 p., O. AKynos;
CaansgBcbkuil p-H, Jgito—ocinb 2015 p., A. Hinyx (7—
10 muropoBux it Ha 100 M?; 0cOOMCTE TTOBIIOMIICHHS);
BepeceHb—XOBTeHb 2015 i 2016 pp., I1. LlapeHko
(ocobucTe TOBIZOMJEHHS); TaM camo, €. YepHuiu
(myxxe Oararo IUIOHOBMX TiI; HaTa HE BKa3aHa);
21.07.2016, M. TlopoxusiBuii; TA4iBCBKUIA p-H,
cmt ComotBuHo, 08.10.2017 (mpi3Buime mommcyBada
He BKazaHe); cMT ‘TepecBa, TOYaTOK CEpITHS
2014 p., T. boiiko; okon. M. Yxropox, 09.07.2017,
. IToHoMapeHko (CKyIYEeHHSIMU, MacoBo);
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Yxxroponcekuit p-H, 10.07.2017, O. bino3epcbKuii;
Xyctebkuil p-H, mopiuHo, C. bapHa (TpamisieTbes
nocTiitHo); iito 2016 p., . OneitHiuyK.

IBano-®pankiBcbka 00J4.. BepXOBMHCHKUIT p-H,
16.07.2017, M. bapabanmukos; Ha Biucoti 1 100 M Haz
p.M., C. CoBa (mara He BKazaHa); J{OJUHCHKUI p-H,
28.07.2017, O. Vxanp; Kanycbkuii p-H, 30.07.2016,
A.3amopoka; 17.09.2017, B. CepikoB; KociBcbkuii p-H,
nouatok ceprHs 2002 p., H. Ceprienko; 25.07.2017,
E. Pubak; 10.06.2017, B. 2Kusan; 01.11.2017, M. Byn3;
HanBipHSHCBKMIZ p-H, pPOCTYTh IIOCTiifHO (maTa i
npi3Bullle JgonucyBadya He BKaszaHe); [lpupomHuit
3anoBinHuK "Topranmu”, cepeamHa xoBTHsT 2015 p.,
ML.II. TIlpumiok; PoxusariBcekuit p-H, 10.07.2017,
B. bpanpanbcekmii; fpeMuaHchbKka MichbKa paja,
c¢. A6nynuug, 02.10.2016, M.O. 3uxosa.

JIbBiBcbKa 00.1.: 2KoBKiBchbkuMii p-H, 18.10.2017,
A. beBsiok; 3onouiBcekuii p-H, 09.07.2017, S. XKyk;
JIbBiB, JInvyakiBchbKuii p-H, M. Bunnuku, jito 2016 p.,
A. Cubumno; M. Mopiuus, 08.09.2014, I. CniBiHCbKa,;
TaM camo, ceprenb 2016 p., H. Kamry6a; Moctucbkuit
p-H, 16.07.2017, A. Masypok; ITycToMUTIiBCbKUIA p-H,
17.09.2017, M. Tapna; 13.07.2017, O. Pyuko; Cambip-
cbkuil p-H, ¢. Huxnosuui, 25.08.2014, A. Maszy-
pok; CxomiBcbkuii p-H, auneHb 2013 p., mW'9Th
IJIOAOBUX TiJ Ha HeBeJUWKii minsHui, A. Texosa;
b. Kosanb, yacro (nata He BKazaHa); T. [l1aronena (nata
He BKazaHa); CrapocaMOipChKuil p-H, OEKiabKa Cil,
mito 2017 p., I1. Ko3umkypt; 05.08.2017, 5. Kucins;
MOKUHYTE T0JIe, sIKe 3apocTae Kyiamu, 3. [leTpoBuy
(mata He BKazaHa); Crpuiicekuii p-H, b. Kosanb (1aTta
He BKazaHa); TypkiBcbkuii p-H, 08.09.2006, P. bapHa;
SBopicbkuit p-H, 16.10.2017, O. Yepkec; HIIII
"sIBopiBcekmit”, 27.07.2017, B. PizyH.

3a3HayMMoO, IO Oarato JOIMMCYBadyiB, XapakTe-
pusyoun  0ocobauBOCTI  rpuba, BKa3ylOTb Ha
MOCTiI{HICTh WOrO PO3BUTKY Ha OMHUX i TUX CaMMX
MiCLISIX, TIPUYPOUYEHICTh A0 (iTOLIEHO3iB, 3MiHEHUX
JIIONMHOI0, Ta 3HA4YHy 4YacTOTy TpaIuiTHHS. Ha
LIbOMY HEpPiJIKO HAroJIOLIYEThCS i B OMYyOJiKOBaHUX
npausx. Tak, Hanmpukian, PIO. Ine6 (Hleb, 2017)
3a3Havae, mo 3Haxigku C. archeri Ha TepUTOPil CMT
Benukuit buukiB (PaxiBchbkuii p-H 3akapnaTChbKOl
00JI.) TIOB'SI3aHi 3 TIOPYIICHUMH EKOCHCTeMaMH 3
MOMITHUM aHTPOIIOTeHHUM HaBaHTaXXEHHSIM (pyOoKu
JIlepeB, TOPOTH, BUMACAHHS XYyIOOW TOIIO), B SIKUX
HasiBHA BHUCOKA KIiJIbKiCTb OpraHiku — JepeBHa
CTpyXKa, TUpca, TiJIKW, JUCTS, cyXa TpaBa, MepTBa
nepeBUHA. 3 KOXHHUM POKOM KIiJIBKICTh OCepelKiB
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[Mommpenns Clathrus archerina tepuTopii Ykpainu (moka3aHi
JIMIIE YOTUPU 00JIaCTi, OCKIJIbKM I03a IXHIMU MeXaMU
rpu6 B YKpaiHi He 3apeecToBaHO): a — 3a JiTepaTypHUMU
BimoMmocTsaMu, b — HOBI TaHi

Distribution of Clathrus archeri in Ukraine (only four regions
are shown, because the fungus has not been recorded outside
this area): a — known localities, b — recent data

rpuba TYT 30iTbLIYETHCS, CIIOCTEPIraeTbcsl Moro
MMPOHMKHEHHS B AHTPOIIOTCHHI IIEHO3W — Caju,
ropoJx, MOJOMI KyJAbBTYpUu AyOa 3BMUYaiiHOro Ta myoda
yepBoHoro. Y.B. Ilaxapwr 3i cmiBaBTOopamu (Pakhar
et al., 2016) moBimomusitoTh, 10 B [lyTHMIBCEKOMY
p-Hi YepHiBeupbKoi 06:1. 3 2012 p. JaHU1 BUI LIOPIYHO
PO3BUBAETHCS i TJIOAOHOCUTD Ha CIHOKOCI Ta ITACOBMIILI,
MpU LILOMY CiHOKOCIHHSI Ha HBOTO HEraTMBHO He
BriMBae. Pokom mi3Hilie TyT rpu® 3HaliieHWil Ha
IJIAHTAlisIX KapTOIUli Y BeJMKiil KiTbKOCTI — MOHand
90 mmomoBux Tin (Hrebenschykov et al., 2017).
I.I1. Jlioouneun Ta 1.0. Ilnecak (Liubynets, Plesak,
2016) BugBmIM 1ieii rpr0 Ha macilli, Je BiH yTBOPIOBaB
0a3umioKapIy sIK Ha BKPUTHX TPAaBOIO MiCIISIX, TaK i Ha
putonTtanux. C.I. ®oxuueit ta JI.M. Ilmonosa (Fokszey,
Glodova, 2013) 3a3HayvaloTh, 1110 JaHUI BUJ € TOCUTD
posnosciomkeHnM Ha Teputopii HITIT "IyuyneimmHa”.
Macose mionoHomeHHss C. archeri Ha TepuUTOpil
3akaprnarchbkKoi 00JI. CIOCTepirajocss B MOPYLIEHUX
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IIeHO3aX, HITPU(MIKOBAaHMX MiCIIIX, Ha CMITHHKaxX
toiio (Didukh, 2016).

I'pyHTyr04MCh Ha BHMKJIAAEHMX BUIIE MaTepiajiax,
BBaxaemo, 1o C. archeri € BUIOM Yy>XKO3eMHOL
MiKOOiOTH, $SIKMII arpecMBHO OCBOIOE TPUPOMIHI

Ta

AHTPOINOreHHO 3MiHeHi diToneHo3n Kapnat i

MpUIErIuX TepuTopiit. LIboMy BUIY HiYOT'O HE 3aTPOXKYE
B €BpoITi, a 10T0 IykKe aKTUBHE MOIITMPEHHS, HABIIaKH,
CTAaHOBUTb  3arpo3y IPUPOAHUM  (DiTOLIEHO3aM.
Tomy Oymp-sIKe pO3MHOXEHHS HAaHOTO BULY in
vitro Wi Tiofasibllla MOro iHTPOAYKIliS B €KOCHUCTeMU
VYkpaiHu € TOMWJIKOBUMHU U Hernpunyctumumu. Ha
Halll MOIJisiA, TOTPiOHO BiAMOBUTMCS TaKOX i Bif
MNpoIo3ullii 30araueHHs1 6i0pi3HOMAHITTS OOTaHIUHUX
cajiB, IEHAPOITAPKIB Ta iHIIMX O0'€KTIB MPUPOIHO-
3aroBigHOr0 (POHAY MaKpOMilleTaMU, B TOMY YUCI i
inBasuBHuMM (Hrebenschykov et al., 2016), ocKiabKu
Take 3a0pydHEHHs MiKOOiOoTM YKpaiHM MoOXe
cTaTu HeOEe3NMeYHUWM i MPU3BECTU 10 HEOUiKyBaHO
LIKiIJTUBUX 1 HEKOHTPOJIbOBAHUX HACiAKiB. be3 Oynb-
IKUX cyMmHiBiB, C. archeri Mae OyTHM BUKIIOUCHUM
3 "YepBoHOI KHUTM YKpaiHM' $K YyKOPiTHWI Ta
1HBa31iHUI BU/I.

IMonsaxu

Astopu 1upo BasuHi S.I1. dimyxy, [1.M. LlapeHKky, a Takox
BCiM rpuOHUKaM-amMaropaM, siKi Hajgaiau iHdopMallilo Mmpo
MOIIMPEHHs Ta 0co0MBOCTI po3BUTKY Clathrus archeri.
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B.II. Tl'aiiosa

Iemora B.I1., 3ukoBa M.O. Ilommpenns B Ykpaini Clathrus
archeri (Phallales, Basidiomycota) — rpu6a, mo Ma€e 0yTu
BUKJII0YeHNM 3 UepBoHOT KHUTH YKpaiHu. YKp. OOT. XKypH.,
2018, 75(2): 137—142.

Inctutyt 60Taniku iM. M.I. Xonoagnoro HAH Ykpainu
ByJ1. TepeleHkiBebKa, 2, Kui 01004, Ykpaina

Clathrus archeri (Phallales, Basidiomycota) BBaxaBcs B
VYkpaiHi pigKicHuUM rpuboM, ToMy O6yB BHeceHMii 10 "YepBo-
Hoi kHutH YKpainu" (3-e Buganus, 2009) sk 3HUKAIOUMi BUL
3 IU3'TOHKTUBHUM apeajioM. OnHak 3i0paHa aBTopaMu HOBa
iHdopMallist Tpo MOro MOUIUPEHHS CBITYUTh, IO BiH € 3BU-
YaliHUM TPUOOM Y YOTUPHOX 00JIaCTAX YKpaiHu — 3akapraT-
chbKiit, IBaHo-®paHKiBChbKiit, JIbBIBChKiN Ta YepHiBelLIbKiii.
Micuespocranns C. archeri TIOB'si3aHi 3 TTOPYIIEHUMH €KO-
crUcTeMaMM 3i 3HAYHUM aHTPOIMOTEHHUM HaBaHTaXXEHHSIM
(pyOKHM nepeB, TOPOTr, BUITACaHHS XyAOOW TOLIO), B SIKUX
HasiBHA BMCOKa KiJIbKICTb OpraHiku — TUpca, TiIKU, JUCTS,
cyxa TpaBa, MepTBa JepeBUHA. 3 KOXXHUM POKOM KilTbKiCThb
ocepeKiB Tpuba TyT 30i/IbIIYETHCS, CIIOCTEPIra€Thcsl MOro
MMPOHUKHEHHSI B aHTPOIIOTeHHI IIEHO3W — Caju, TOPOIH,
MOJIONi KYIBTypu Oy0a 3BUYAHOTO Ta ayba 4epBOHOTO.
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Ockinbku C. archeri, 6e3 cyMHiBiB, B €BpoIli € 3aHOCHUM
Yy>KO3€MHUM BUJIOM i IO TOTO X arpeCUBHUM, SIKUi1 OCBOIOE
MPUPONIHiI Ta aHTPOTIOTEHHO 3MiHeHi ditoreHo3n Kapmat i
MPWIETJIUX TEPUTOPiil, pOOUTHLCS BUCHOBOK, 1110 AaHUIi TpUO
HE HAJIEXKUTh 10 MPUPOJHUX €JIEMEHTIB MiKOOioTU YKpaiHu,
1I0ro aKTUBHE TMOIIMPEHHST MOXe CTAHOBUTHU 3arpo3y (ito-
neHo3aM Kaprmar ta npuierinx periodiB. Tomy BKa3zyeTbes,
1110 OyIib-sIKe pO3MHOXEHHSI LIbOTO BUAY i1 Vitro ¥ Mojajblia
Oro iIHTPOAYKIIiSI B €KOCUCTEMU YKpPaiHU € TOMUJIKOBOIO I
HEIPUINYCTUMOIO AiSIBHICTIO, OCKIJIbKW TaKe 3a0pyaHEeHHSI
MiK006ioTH YKpaiHM MOXe CcTaTu HeOe3MeYHUM i MPU3BECTU
J10 HEOYiKYBaHO LIKIJUTMBUX i HEKOHTPOJbOBAHUX HACTIIKIB.
Clathrus archeri Mmae OyTU BUKJIIOYEeHUM 3 YepBOHOI KHUTHU
YKpaiHu sIK 4y>KOpiTHU Ta iHBa3iiHU I BUJ.

KumouoBi cioBa: Anthurus archeri, ractepomiueTu, iHBa3is,
3axinHa Ykpaina, 3akapnarrts, Kapnatu, [1pukapnarts

Temora B.I1., 3pikoBa M.A. PacnpocTpanenue B YKpauHe
Clathrus archeri (Phallales, Basidiomycota) — rpuoa,
KOTOPBIii MOIIEKUT UCKTI0Uennio u3 KpacHoii kKauru
Ykpaunbl. YKp. 60T. XypH., 2018, 75(2): 137—142.

HNucrutyr 6otranuku uM. H.I. Xonognoro HAH YxkpauHbt
yi. TepemenkoBckas, 2, Kues 01004, Ykpanna

Clathrus archeri (Phallales, Basidiomycota) cuutajicsi B
YKkpanHe peauyaiim rpubOM, MO3TOMY ObLI BHECEH B
"KpacHyto kHury Ykpaunsl" (3-e usnanue, 2009) kak ucue-
3aI0LIUI BUI C MTU3BIOHKTUBHBIM apeasioM. CobpaHHas aB-
TOpaMU HOBast TH(MOPMAIIHST O €TO PACTIPOCTPAHEHUU CBUIE-
TEJIbCTBYET O TOM, YTO OH SIBJISIETCS] OOBIYHBIM IPUOOM B ye-
THIpeX 00JIacTSIX YKpauHbl — 3akaprnaTckoit, MiBano-®paH-
KoBckoi, JIbBoBckoii u YepHoBulkoit. MecTtompouspac-
tanust C. archeri cBsi3aHbl C HapyHUIEHHbIMM BCJIEACTBUE
AHTPOITOT€HHOI HAarpy3Ku 3KocucTeMamu (pyOKH 1epeBbEB,
JIOPOTH, BBITIAC CKOTA U T.II.), B KOTOPBIX UMEETCS OOIBILIOE
KOJINYECTBO OPTaHMKU — IPEeBECHasl CTPYXKKa, OMUJIKU, BET-
KU, JIUCThS, Cyxas Tpasa, MepTBas ApeBecuHa. C KaxXabiM
TOIOM KOJIMYECTBO JIOKAJIWTETOB rpuda 3[eCh YBEIUYMBa-
eTcsi, HabJIIo1aeTCs ero MPOHUKHOBEHUE B AaHTPOIIOT€HHBIE
LIEHO3bl — CaJibl, OTOPObl, MOJIOZbIE KYJIBTYpPhI Ay0a 00bIU-
Horo u my6a kpacHoro. [Tockonsky C. archeri, 6e3 comHe-
Huil, B EBpore sBisieTcsl 3aHOCHBIM Yy>K€3€MHBIM BUIOM,
KOTOPBII K TOMY K€ arpeCCMBHO OCBauBaET €CTECTBEHHbIE 1
aHTPOTIOTeHHO M3MEHeHHbIe duToneHo3bl Kapmnar u 61m3-
JieXalmx TePPUTOPHUIA, IeTaeTCsl BBIBOJ O TOM, YTO JAHHBIN
rpud He MPUHAUIEXUT K €CTECTBEHHBIM 3JIEMEHTaM MUKO-
OMOTHI YKpauHBI, a €r0 aKTUBHOE PAaCIPOCTPAHEHUE MOXKET
MpenCcTaBIATh yrpo3y duroueHozam KaprnaT m npuierato-
1ux peruoHoB. [1oaTomy yKasbiBaeTcs, 4To Jitoboe pa3MHO-
JKEHUE 3TOTO BUAA N Vitro N AaJbHEWIIAs €T0 UHTPOLYKIIUS B
SKOCUCTEMBbI YKPaWHBI SIBISIETCS OIIMOOYHOI U HEOMYCTH -
MO IeIT€IbHOCTBIO, MOCKOJIbKY TaKOE 3arpsi3HEHNE MUKO-
OMOTHI YKpPanuHbI MOXET CTaTh ONTACHBIM U MIPUBECTH K BPeI-
HBIM HEOXUAAHHBIM U HEKOHTPOJIUPYEMBIM MTOCIEICTBUSIM.
Clathrus archeri moeH ObITh UCKITIOUeH 13 KpacHoll KHUTH
YKpauHbl KaK MTHOPOJIHBIN Y MHBA3MOHHBII B,

KimoueBsie ciioBa: Anthurus archeri, racTepOMULICTHI,
WHBa3usl, 3anajaHas YKkpanHa, 3akaprnarbe, Kapmarel,
ITpukapnatbe
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Shershova N.V. Lichen indication of air quality in Vasylkiv town (Kyiv Region). Ukr. Bot. J., 2018, 75(2): 143—148.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. As a result of the conducted survey, 39 species of epiphytic lichens were identified in the town of Vasylkiv (Kyiv Region)
including 18 indicator species. Five of these lichen species are indicators of particulate (dust) and acid pollution, three species
have high sensitivity and 10 species — medium sensitivity to air pollution. Indicators of dust and acid pollution were found on
trees along highways, near industrial enterprises, in private housing. Distribution of indicators with high and medium sensitivity
is confined to the remnants of oak forests and old abandoned apple orchards in the eastern part of the town. Medium-sensitive
species were also found in a birch grove in the southern part of the town and on the trees in a cantonment in its northern part.
In the central part of the town, lichen indicators with high and medium sensitivity have not been found. Based on the analysis
of the obtained data, maps of lichen distribution were made. On the basis of calculation of the air purity index of LeBlanc and
De Sloover, the town area has been subdivided into three isotoxic zones corresponding to different levels of pollution. The zone
with an average level of pollution occupies about 25% of the entire territory of the town. The slightly polluted zone occupies
about 60% of the town area. Uncontaminated sites occupy the least area (almost 20%) and are located on the outskirts. Our
study shows that low values of the indices and, accordingly, the unsatisfactory state of atmospheric air in the first zone is due to
the cumulative influence of several factors, among which the most important are rugged terrain, road and rail transport, as well
as the lack of green areas in this part of the Vasylkiv urban settlement.

Keywords: air purity index, indicator species, fruticose lichens, foliose lichens, polluted zone, relatively clean zone, clean zone

Beryn Shershova, 2017a, b). byiu nokazaHi OCHOBHi
3aKOHOMIPHOCTI PO3MOAiNy emiiTHUX iHINKATOPHUX
BUIIB JIMIIAWHUKIB, CKJaAeHi CIIMCKM  BUJIB
emi(piTHUX JIMIIAMHUKIB MJISI KOXHOTO HaceJIeHOro
IyHKTY Ta KapTH IXHHOTO ITOIIMPEHHS Ta MPOBEICHO
JIIXeHOIHAMKALiiTHEe 30HYBaHHS i30TOKCUYHUX 30H.

3 wui€i NpuyMHU Bce Oiblll MOLUMPEHUMU CTalOTh YFPOHOB)K 20.16,_2017 pp- 6¥HH TIPOBE/ICHI
MeTOH GIOTHIMKAIL, Cepel SKUX HARIOMyIAPHIIM nopnmxeﬂﬂﬂ B MicTi Bafll/lﬂbKl.B Kl/llBCbKO.I O6J1a01j1.
¢ wMeron mixemoimmukamii (Hromakova, 2005 MicTto p(33Ta].L[0BaH€ Ha BiIcTaHi 25 KM Ha ITiBICHbB BilI
Kondratyuk, Martynenko, ~2006;  Kondratyuk, Kuega, iforo mioia CTaHOB.I/ITI) 2936 KB. KM. CTaHOM
2008; Shershova, 2016, 2017a, b). Bin mepenbauae Ha 01.01.2015 p Bac?nLKm" nocmag CLOM,C M,lcue
BUKOPUCTAHHS B SIKOCTi iHAMKATOPIB CTaHy IOBITps cepell Malinx MICT KV.HBCBKOf obxacri 3.a KIHBFICTIO
Pi3HUX IPyM JUILNAWHUKIB, 1110 MalOTh HEOAHAKOBUI Hacenel,{HH' Tepuropicio  micTa  nporikae Km“,(:q
CTYIiHb YYTJIMBOCTI 0 3a0pyaHEHHSI aTMOC(HEpPHOro CprMK_lB’ 1o BrnagawTth B p. CTyrHa, y LeHTpalbHii
nositpss (Kondratyuk, 1999a). Ile#t MeTon memeswmit JaCTUHI BaCI/IJI.I:KO.Ba 3HAXOLATbCS uBau CTaBKM.
v BUKODHCTAHHI Ta | Hagae MOX/IMBICTh OLIHHTH Penped TEPUTOPII MiCTa 10CUTD NepeciueHuH, BeuKa
CTaH HaBKOJMIIHBOTO CEPEAOBHILA B PETPOCIIEKTUBI 4acTUHa MiCTa 3HAXOMTLCS B JomMHi  CTYTHM.

(Kondratyuk, Virchenko, 1991; Kondratyuk, 2006; | KMAT Bacuibkosa NOMIpHO KOHTMHEHTANbHMI,
]_HepLLlOBa 2017) M AKNU, 3 JOCTAaTHIM 3BOJIOKEHHAM, M KOO 3UMOIO

i terium Jitom. CepemHsi piyHa KiJIbKICTh OMAaiB
CTaHOBUTH 01M3bKO 550 MM, MakcUMajibHa — BJIITKY,
repeBaxaroTh 3axigHi Bitpu (Likarchuk, 2001).
Teputopielo MmicTa MpoxoAsaTh 3ai3HUL (Ha Hil
© H.B. IEPIIIOBA, 2018 pO3TallOBaHa 3aJli3HUYHA CTaHLisg BacuibkiB-2), 1Ba
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[MocriiiHe 30inbllIeHHST 3a0pyIHEHHSI aTMOC(HEPHOTO
MOBITpsSI — OJAHA 3 HAWBaXJIMBILLIUX €KOJOTiUYHUX
npo0JiIeM ChbOTOAEHHS, OCKIIbKA TOKCUYHI PEYOBUHU,
MOTPAIUIIIOYN B JIIOACBKUI OpraHi3M, BHKJINKAIOTh
pi3Hi 3axBoproBaHHs (Pystun, Kochubey, 2012).

[Moynnaoun 3 2014 p. Hamu Oyau posmnouari
JIOCJTI/IDKEHHST B MQJIMX MicTax Ta CEJMIIAaX MiChbKOTO
tuny (cmr) KwuiBcbkoi o6iacti (Shershova, 2016,




TepUTOPiaIbHUX aBTOMOOIbHUX HUIIXU (BacuinbkiB—
Inesaxa (T-10-23) i BacunbkiB—KHsxuui—JIyka—
Topennui (T-10-38).

B wmicti BacuibkiB chOrogHi mpaioe OJIM3b-
Ko 15 mignmpuemcTB. BinblIicTh 3 HUX HalleXaThb IO
XapyoBOi Ta JIETKOI ramy3eil mpomuciioBocti (https://
vasilkov.flagma.ua/kompanii-k.html/).

Marepianu Ta MeTOIH

Marepianamu i poOOTH CIIYTyBajy OMWCH UL~
HUKOBHX YIpyNoOBaHb HA MPOOHMX MiJITHKAX i BJIACHI
JIIXEHOJIOTIYHI 300pH, 3miiicHeHi BrpomoBx 2016—
2017 pp. Bcboro Ha TepuTopii MicTa Oysi0 3aKjaneHo
28 TmpOOHUX [iASTHOK, Ha SKUX 3a MapIIPyTHUM
METOJIOM JIOCITiIzKeHO 0113bK0 250 nepeB pi3HUX BUIIB
Ta 3pobJeHo 28 onuci. Iyis 1iboro Oyau oOpaHi Taki
Bunu nepes: Tilia cordata Mill., Quercus robur L., Pinus
sylvestris L., Malus domestica Borkh., Populus alba L.,
Acer platanoides L., Acer campestre L., Betula sp.,
Prunus domestica L.

BuBueHHST TMIIAITHUKOBOTO MOKPUBY BigOyBaIocCs
Ha MPSIMOCTOSTYMX, HE 3aTiIHEHUX JIepeBax, MePeBaXKHO
3 MiBAEHHOTO OOKY CTOBOYpa, Bil HOr0 OCHOBM A0 IBOX
MeTpiB Han piBHeM rpyHTy (Hromakova, 2005).

Y  nocnimkeHHi BUKOPUCTOBYBAJIM CTaHIAPTHY
Kjacu@ikaiilo iHIMKAaTOPHUX BUIIB, sIKa 3aIlpoIio-
HoBaHa 1 Beaukux Mmict Ykpainu (Kondratyuk,
2008). YacToTy TpaIuIsTHHSI KOKHOTO BUIY BU3HAYAIN
SIK BiTHOLLIEHHSI KiJIbKOCTi AepeB, Ae OyJIO BUSIBJIEHO
JIAaHUM BUJ, 10 3arajibHOI KiJIbKOCTi BCiX JOCIIIXKEHUX
nepeB Ha autsgHLi. [Ticas 06poOKy oTpUMaHUX JaHUX
OyJIO BUAICGHO TpU KJIacu 4YaCTOTU TpAIUISIHHS: 10
10%; 10—30%; nonan 30% (Shershova, 2016, 2017a, b).

OtpuMaHi pe3ynbTaTu CTAaTUCTUYHO OOpOOJISIIN
3a jgoroMoroio mporpamu  Microsoft Excel 2010.
Jna ckimagaHHS KapT i Bi3yamizalii IpOCTOpPOBOTO
pO3MIlIEHHS OTPUMAHUX PE3YJbTaTiB OYyB BUKOpHU-
CTaHuli TOBHOMYHKIIOHAIbHUI mMmaker 3D Bizyari-
3alil KapT i IMOBEPXHEBOTO MOeNoBaHHs Surfer
10. ®@ikcyBanHsa GPS-koopaunar BimdOyBamocs 3
BukopuctanHsaM nporpamu My GPS Coordinates 1.74.

JIng  KinbKiCHOI OLIHKM 3a0pyIHEHHS IOBITPs
BUKOPMCTOBYBAJIM  KJACUYHUM  iHAEKC  YMCTOTHU
nositps Jlebnana i /e Cnoosepa (IAP) (Kondratyuk,
2008; Shershova, 2016, 2017a, b).

Pe3ynsraTi Ta 00roBOpeHHs

VY pesynbraTi TNpoBeAeHUX TOJbOBUX JOCTiIXEHb
y Micti BacunbkiB BusiBieHo 39 BumiB emidiTHUX
ymmaitHukiB. Cepen HUX 18 BUIIB € iHIUKATOPHUMU
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(5 BUOIB JUIIANHWKIB — iHIMKATOPU ITMJIOBOTO
i KUCIIOTHOTO 3a0pymHEHHs, 3 BUOU 3 BHCOKOIO
YYTJIUBICTIO 1O 3a0pyaHeHHs1 ToBiTps, 10 — i3
CEPEIHBOIO).

Jlo iHaAMKaTOpiB MUJOBOTO i KMCIOTHOTO 3a0pyi-
HEHHS HaJlexkaTb HACTYITHI BUIU: Lecanora conizaeoides
Nyl. ex Crombie, L. hagenii (Ach.) Ach., Lepraria
incana (L.) Ach., Phaeophyscia orbicularis (Necker)
Moberg i Xanthoria parietina (L.) Beltr. (puc. 1).

Lecanora conizaeoides HaneXXuTb 10 alMIOMiITBHUX
BUMIB, LEW JUIIAUHUK XapaKTepHUN IS CUJIbHO
3MiHEHUX BHACTIIOK HiSUIbHOCTI JTIOAWMHU TTPUPOTHUX
nangmadTiB (Kondratyuk, Beznis, 1990). Lecanora
hagenii — [0 Tpynu iHAUKATOPIiB 3a0pydHEHHS
atMocdepu nuioM, K i Phaeophyscia orbicularis, i
Xanthoria parietina. Lepraria incana — auuaogiabHUI
BUI JUIIAMHWKA, SKUU € 3BUYAHUM IJISI JOCHUTH
kucaux cyocrparis (Kondratyuk, 2008).

Micue3naxomkeHHsT Lecanora conizaeoides 3adik-
COBAaHO Ha TIiBHIYHOMY CXOAi MicTa, Ha JepeBax
nooym3y mnraxodabpuku Ta Tpacu BacuibKiB—
Inesaxa. 3Haxinku Phaeophycia orbicularis 3 BUCOKOIO
1 CepeaHBbOIO YaCTOTOIO TPAIUISTHHS JIOKaJi3yIOThCs
MepeBaXkKHO B HACAIXKEHHSIX MOOJM3Y aBTOMOOITbHUX
LIJISIXiB Ta Y3J0BXK BiIpi3Ka TpacH, sika IPOXOAUTb
MICTOM i XapaKTepU3YETbCI BUCOKOIO iHTEHCUBHICTIO
DPyXy TpaHcnopty. Lecanora hagenii Oyna 3HaiineHa Ha
nepeBax-gopoditax, 110 poCTyTb Y3AOBX Tpacu, Ha
BuizgiBHanpsaMky Kuesa. Ille oqHe miclie3HaXOIKEHHS
IILOTO JIMIIIAMHMKA TaKOX IPUYPOIECHO 10 HacaIKeHb
nob6Jn3y aBTOMOOiIbHOrO LLIsIXy (puc. 1). Lepraria
incana Ma€ BUCOKY YacTOTY TPAIUISTHHSI B COCHOBOMY
Jlici Hemopalik Bim aBTOMOOiTbHOI Tpacu Ha Kwuis,
a TakKoX B IIiBAGHHO-CXiIHiIlA 4YacTWUHI MicTa, B
COCHOBHX HacaIxKeHHSX Ha MeXi ITPUBATHOTO CeKTOopa
i micy. Kpim Toro, 1eit auimaiiHUK OyB 3HaieHUI B
3MillIaHOMY JIUCTSIHOMY Jiici Ha 3axoai Bacwibkosa.
Xanthoria parietina Ma€ BUCOKY Ta CEPEIHIO YacTOTY
TparuIsiHHSI Ha HaCaIXXEHHSIX B IMiBHIYHO-CXiIHil
YacTUHi, B pailoHi Xx/1i003aBomdy, B 3aXigHiil 4acTUHI,
e pO3TaIlloOBaHWII MacHB IIPMBATHOTO CEKTOpa, Y
BiiCbKOBOTO MicTeuka Ta Y3[I0BX aBTOMOOiJbHOL
TpacH Ha cxofi MmicTa (puc. 1).

JIMImaitHUKM-iHOUKATOpU 3 BUCOKOIO UYTJIMBICTIO
o 3a0pymHEHHST TIOBiTpsA (KymucTi) y Bacuimbkosi
MpeJCTaBiACHI BChOTO TpboMa Buaamu: Evernia
prunastri (L.) Ach., Ramalina pollinaria (Westr.) Ach. i
Usnea hirta (L.) Weber ex EH. Wigg. (puc. 2).

JIBa 3 TpbOX BUIIB KYyIIUCTUX JIUIIAWHUKIB
(Ramalina pollinaria ta Usnea hirta) Tpamisiiuch

Ukr. Bot. J., 2018, 75(2)
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Puc. 1. llowupeHHd BUIiB-iHAMKATOPIB KUCJIOTHOTO K
MUJI0BOIO 3a0pyIHEHHs B MicTi BacuibkiB

Fig. 1. Distribution of indicator species which indicate acidic
and dust pollution in Vasylkiv town

TITBKA Ha [OIITHKAX, pO3TalllOBaHMX Y 3allMIIKax
ni0poBM MoOcCepea MacuBY IPUBATHOTO CEKTOpa B
cXimHii 4yacTuHi Micta. TaM camMo crnocTepiraroThbcs
IOCUTh BHUCOKE IIPOCKTUBHE IIOKPUTTS 1 YacToTa
TparuisiHHSI TpeTboro Buny — FEvernia prunastri. lleii
BUJ JUILIAifHUKA TOCUTHh YacTO TPAIUISIBCS B CTapuX
3aHeA0aHNX KOJTOCITHUX SOJyHEeBMX cagaX Ha
MiBHIYHOYI MicTa, MeHIlle — B Oepe30BOMY ralo Ha
HeBeJIMKili BACOYMHI B 3aXilHiil ioro yacTuHi.
JlucTyBaTi IUIIAMHUKY i3 CEPEAHBOIO YYTIMBICTIO
OpeAcTaBieHI 3HAYHO OLIbIIOI KiJIBKICTIO BUIIB
(puc. 3). lo HUX BxonsTh HacTynHi BUnu: Flavoparmelia
caperata (L.) Ach., Hypogymnia physodes (L.) Nyl.,
Hypogymnia tubulosa (Schaer.) Hav., Melanelixia
subaurifera (Nyl.) O. Blanco, A. Crespo, Divakar, Essl.,
D. Hawksw. & Lumbsch, M. glabra (Schaer.) O. Blanco,
A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch.,
Melanohalea exasperatula (Nyl.) O. Blanco, A. Crespo,
Divakar, Essl., D. Hawksw. & Lumbsch, M. glabratula
(Lamy) Essl., Parmelia sulcata Taylor, Parmelina tiliacea
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Puc. 2. TlommpeHHsT KyIIMCTUX JIMIIAWHUKIB-iHIIKATOPOB
3  BHCOKOIO YYTJIMBICTIO [0 3a0pyIHEHHsS TIOBITpSI B
micTti BacubkiB

Fig. 2. Distribution of highly sensitive fruticose lichen
indicator species in Vasylkiv town

(Hoffm.) Hale, Pleurosticta acetabulum (Neck.) Elix &
Lumbsch.

HaiiGinpm mnomupeHUMU 1i BUAM JIMIIAWHUKIB
BUSIBUJIMCS HAa TPbOX OCHOBHUX AUIsIHKaX BacuibkoBa.
Lle Bxxe 3ragaHi BUIlle 3JIUIIKU AiOPOBU B CXiAHIN
YacTUHI MicTa, crapi si0JyHeBi caay Ta HacaIKeHHS
Oepesu (Befula sp.). Takox JMCTyBaTi JUIIAMHUKU
Oynu 3HalifieHi B MiBHIYHO-3axigHili yacTUHI MicTa,
30KpeMa, y BIilICBKOBOMY MICTEUKY, y HacaIKeHHSX
Ha BUi3ai 3 micTa B HanpsiMKy Kuea. B nieHTpaibHiii
YacTUHI MicTa, 10 3HAXOAUThCS B qoiuHi p. CTyrHa,
i TUIIAaHUKY He OyJIM 3HaNIeHi.

Y pesynabrati 00pOOKM OTpHUMaHMX pe3yJIbTaTiB
Ta PO3paxyHKiB iHAEKCY 4YUCTOTH MoBiTps Jlebnana
i le CrmooBepa B MmicTi BacmibkiB Oyno BUSIBIEHO
TPU JIIXCHOIHAWKALIMHI 30HU, SKi 3HAYHOIO Mipolo
KOpPENIIOTh 3 JaHUMM TIOIIMPEHHS JUITaiHUKIB-
iHauKaTopiB (puc. 4).

CepenHb03a0pyIHEHa JIiXeHOIHAWKaIlilHa 30Ha
3aiiMae TuToNly NpuOIU3HO 7,4 KB. KM, TOOTO 25%
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Puc. 3. [NommpeHHs TUCTYBaTUX JUIIAWHUKIB i3 CepeaTHbOIO
YYTJIMBICTIO 10 3a0pyaHEHHSI aTMOC(EpHOro IIOBITpS B
MicTti BacumbkiB

Fig. 3. Distribution of moderately sensitive foliose lichen
indicator species in Vasylkiv town

yciei Teputopii BacuabkoBa. 3HayHa 11 yacTuHaA
3HaxoAuTbcsl B goauHi p. CrTyrHa, a came B
LIEHTpaJIbHIM 1 YaCTKOBO MiBAEHHil YyacTMHaAX MicTa,
yepe3 sKi MPOXOAUTh KiibKa aBTOMOOIIbHUX LILJISIXiB 3
Pi3HOIO iIHTEHCUBHICTIO pyxy TpaHcnopTty. Kpim Toro,
B MeXax L€l 30HU MICTSTbCSI OCHOBHI MPOMMUCIIOBI
MianmpueEMcTBa MicTa.

YV Mexax 1i€i 30Hu He OyJIM 3HalIeH] TUIIaiHUKY -
IHIMKATOPH i3 CepeIHbOIO i BUCOKOIO UYTJIUBICTIO, ajie
TyT 3adiKCOBaHi JUIIANHUKU-IHAUKATOPU MUIOBOTO
3a0pyaHeHHS aTMocdepu. Tak, Ha MPOOHMX DiISTHKAX
HacaJkeHb y3m10BX Tpacu T-10-23 HeomHOpPa3oBO
O0yB BusiBIeHUU Phaeophyscia orbicularis 3 4acTOTOIO
TpamisiHHsL 61u3bko 30%. MoxHa NpUITYCTUTH,
10 OAHMUM 3 OCHOBHHUX JXepea 3abpyqHeHHS Ha
LUX JiSHKaX € aBTOMOOIIBHUI TpaHCIOPT, 110
HETaTUBHO BIUIMBA€E Ha CTaH aTMOC(HEpPHOTO ITOBITps
(Lozhkin, 2003). 3a0bpynHeHe MOBITPsl 3aCTOIOETHCS
B YaCTMHIi MicCTa, 110 3HAXOOUTLCS B JOJMHI PiuKH,
TOMY YacToTa TPAIUISIHHSI iHAMKaTopa 3a0pyIHEHHS
MOBITPsSI MUJIOM TYT AOCUTh BMcoKa. Toil camuii
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Puc. 4. 30HU pi3HUX piBHIB 3a0pydHEHHS TIOBITPS B
micTi BacuiabkiB Ha OCHOBI iHAEKCY YMCTOTM MOBITpSI
Jlebnana i le Cnoosepa (I411)

Fig. 4. Zones of different levels of air pollution in Vasylkiv
town based on index of atmospheric purity by LeBlanc & De
Sloover (IAP)

iHoukatop OyB 3HalgeHWil 1 TIopyd, B YaCTUHI
MicTa, ¢ PO3TallOBYIOThCS HAMOLIbIII MPOMMCIOBI
nianpueMcTsa Bacuibkosa.

Ha npoOHux ninssHKax mOOJU3y MPOMUCIOBUX
OiANpUEMCTB  OyB  3HAWAEHUN  BUI-IHAUKATOP
3a0pynHEeHHS oM Xanthoria parietina 3 4acTOTOIO
TparuisiHHs Buile 30%. Y HacaaKeHHSIX Ha MPOOHUX
TIASTHKaX Y300BX aBTOMOOLTBHOIO IUISIXY YacToTa
1iOTO0 TparuIsTHHSI CTaHOBUTH 10 10%.

Cnabko3abpynHeHa 30Ha 3aiimae TUTOIILY
npubnuzHo 60% teputopii Micta. B i Mmexax
pO3TAlllOBAaHUI BEJIUKUIA MAaCUB IPUBATHOTO CEKTOPA,
0araTokBapTUpHi OYIMHKM Ta KiJIbKa HEBEJIUKMX
MPOMMCIOBUX TiAnpueMcTB. Lo 30HY mnepeTuHae
3aJi3HMYHA TijKa, 100 Bede Ha CT. 3A0opiBKa i
BacunbkiB-1, a TakoX KiJibKa aBTOMOOUILHUX IIUISIXIB.

TyT nmpucyTHI He TiIbKU JUIHAWHUKU-IHAUKATOPU
MJIOBOTO 1 KUCJIOTHOTO 3a0pyAHEHHs, a i BUAM 3
BUCOKOIO i CEepelHbOI0 YYTJMBICTIO 1O 3a0pyqHEHHS
atmocepu. Tak, y crapux s0JyHEBUX cajax
nipencrasieHa Evernia prunastri 3 4acTOTOIO TPATUISTHHS
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noHan 30%. Cepea JaUCTYBaTUX JIMINAWMHUKIB TYT
Tparstioteest  Hypogymnia — physodes, Melanelixia
glabra, Melanohalea glabratula i Parmelia sulcata.

He3abpynHeHa JlixeHOIHAMKAalLliiHA 30Ha HalMEH-
ma — om3bko 20% teputopii Bchoro Micra. JdiassHKM
1Ii€1 30HU PO3TAIIOBYIOTHCSI Ha OKpaiHax BacuiabkoBa B
oro MiBHIYHO-3aXigHi# i MiBOEHHO-CXiAHII YacTUHAX.

Haii6inbimi 3a 1ioIiero OISTHKU 3HAXOMSAThCS Ha
MiBHIYHOMY 3aXxoAi i B MiBAEGHHO-CXigHill 4YacTUHI
MicTa Ha HeBEJIMKMX Iaropbax, Je LIMPKYJIsLis
aTMoc(hepHOro MoBITPs Kpallle, HiX Y LEHTPi MicTa.
VIMOBipHO, 1i¢ € OCHOBHOIO NTPHYMHOIO TOTO, LIO TYT
TIOBITPSI BiTHOCHO YMCTE.

VY 1uiit 30Hi criocTepira€Tbcsi HaliMeHIla KiabKiCTb
JIMIIAMHUKIB-IHAMKATOPIB IIMJIOBOIO 3a0pydHEHHSI.
Ha mexi micta Oynu 3po0JieHi MOOAUHOKI 3HAXiIKU
Lecanora hagenii 1 3Haxinku Xanthoria parietina B
HeBeJIUKii KiabKocTi. Pa3om i3 TuM, NOpPiBHSIHO
3 IHIIMMU 30HAMM, TYT HaJliUyeThCS HaOiIbIIA
KUIBKICTh IHAWKATOPIB, UYTIMBUX OO 3a0pymTHEHHS
atMocepHoro TmoBiTpsg. OCHOBHA KiJIbKICTh BCiX
IHAUKATOpPiB 3 BHUCOKOK UYTJIMBICTIO 30cepemlXeHa
Ha JOUIIHII B  MIBAEHHO-CXiAHIM YacTUHI MicTa.
binbuiicTe NMCTYBaTUX JIMILIAWHUMKIB-iHAUMKATOPIB 3
CepeaHbOI0 YYTJIMBICTIO 30Cepe/KEeHi Ha ITiBAEHHOMY
cxodi  MiBAEHHOMY 3axoji, 3a BUHSITKOM JIOKaLlil
¢J1abK03a0pyIHEHOI 30HU, 1110 PO3TalllOBaHA B CTapUX
s0yHeBUX cagax. Tam Oyau 3poOsieHi 3Haxiaku
OJHOI0 BUAY KYLIUCTUX JIMILIAWHUKIB i YOTUPHOX BUIiB
JINCTYBaTHX.

BucuoBku

PesynbraTi nmpoBeneHOro AOCHTIAXKEHHS MoKa3alu,
1110 HaKOibII 3a0pyIHEHI OUISTHKKY B MicTi BacuiabkiB
po3tamoBaHi B gonuHi p. CTyrHa B LIEHTpi MicTa.
OcHoBHa 4vacTMHa BacmipkoBa BigHeceHa 1O
C1a0K03a0pyIHEHOI 30HM, a He3a0pyIHEHa 30Ha
BUSIBJICHA JIMIIIE HA OKOJIHUIISIX.

Ha namy nymKky, HU3bKi 3HA4YeHHS iHAEKCIiB i
BIMIOBITHO HE3adOBUIbHUI CTaH aTMOC(hEepHOro
MOBITpsT B Iilf YAaCTMHI MiCTa TOSICHIOIOTHCS
KYMYJSATUBHUM  BIUIMBOM  Bilpa3zy  JeKiJIbKOX
(akropi. Cepen HUX Ha TIEPIIOMY MiCIli — CKJIQTHUN
penbed micta, Ha APYroMy — BIUIMB aBTOMOOIJTBHOTO
Ta 3aJ1i3HUYHOTrO TPAHCIIOPTY, i, HAPEITi, HEAOCTATHS
KiJIbKIiCTh 3€JIeHUX MacHBiB, SIKi MOIJIM O YaCTKOBO
KOMIICHCYBATH 3a0pYyIHEHHS aTMOC(EpH.
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[epioBa H.B. Jlixenoingukanis crany armocgepHoro

noBiTps B MicTi BacuabkiB KuiBcbkoi o6aacTi. Ykp. 60T.
XYpH., 2018, 75(2): 143—148.

IactutyT 60Taniku im. M.I. Xononnoro HAH Ykpainu
ByJ1. TepemeHkiBebka, 2, Kui 01004, Ykpaina

Y xoni mpoBeneHUX AocimkeHb B MicTi BacunbkiB (Kuis-
cbka 00J1.) OyJ10 BUsiBJIeHO 39 BUIB emi)iTHUX TUIIAHUKIB,
cepen SKux 18 iHIMKATOPHUX BUMIB. 3 HUX 5 BUAIB JULIAN-
HUKIB € iHAMKATOpaMu IWJIOBOTO ¥ KHUCJIOTHOTO 3a0pyi-
HEHHI, 3 BUAM MAIOTh BUCOKY UYTJIUBICTH 10 3a0pyTHEHHS
arMmocdepHoro nositps, 10 — cepennio. [TommpeHHs iHaKu-
KaTopiB MUJIOBOTO i KUCJOTHOIO 3a0pyaHeHHSI 3a(hiKCOBAaHO
Yy HACaJI)KeHHSIX Y3I0BX aBTOMOOUIbHUX IUISIXiB, MOOJU3Y
TPOMUCIIOBUX MIATIPUEMCTB, MACUBIB TTPUBATHOTO CEKTOPA.
[MommpeHHs iIHIMKATOPiB 3 BUCOKOIO UYTIUBICTIO MTPUYPO-
YEHO JI0 3JIULIKIB AiOPOBU MOcepel MPUBATHOTO CEKTOpa Ta
JIO0 cTapux 3aHeA0aHMX SIOJYHEBUX CaliB y CXiTHIN 4acTUHI
MicTa; i3 cepeIHbOIO UYTJIMBICTIO — 1O Ti€l X 1i0pOBH i caiB,
IO Haca/IKeHHs 3 0epe3u B MiBACHHII YaCTUHI MicTa i 10 Ha-
caJlKeHb Y BiiCbKOBOMY MIiCTEUKY B MiBHIYHiil YaCTHUHI Mic-
Ta. B LIeHTpasbHill YyacTUHI MicTa JIUIIAHHUKU-IHIUKATOPU
3 BUCOKOIO Ta CEpeHbOIO UYTJIMBOCTI 3HalneHi He Oyiu. Ha
IMICTaBi aHAi3y OTPMMaHMX HAHWX OyJaW CKJIaAeHi KapTh
MOIIMPEHHS JIMINAHUKIB-iHAMKaTopiB. Ha ocHOBi po3pa-
XYHKY iHaekcy uuctotu nosirps Jlebnana i le Cioosepa Ha
TepUTOPii MicTa OyJM BUIIJIEHI TPU i30TOKCUYHI 30HM, 11O
BiZITOBiZAIOTh Pi3HUM piBHSIM 3a0pyIHEHHs. 30Ha i3 cepel-
HiM piBHEM 3a0pyIHEHHS 3aiiMae 6113bKO0 25% Beiei TepuTo-
pii micTa, crabko3abpyaHeHa — 60%, He3abpynHeHa — 20%,
OCTaHHST PO3TAIlIOBYETHLCS IO OKONUIISIX MicTa. Ha ocHOBI
HAIIUX JOCTIKEHb BBAXKAEMO, 10 HA HU3bKi 3HAYEHHSI iH-
JIEKCIB i, BIAINOBIIHO, HE3aJ0BIILHUII CTAaH aTMOC(EpPHOro
MOBITPsI B TEpIlLiil 30HI BIUIMBAIOTh Bilpa3y AeKinbka dak-
TopiB. Cepell HUX OCHOBHE MicClie 3aiiMa€e CKIaIHUi peabed,
BIUTUB aBTOMOOITHHOTO Ta 3ai3HUIHOTO TPAHCIIOPTY, a Ta-
KOX HEJOCTaTHSI KiIbKiCTh 3€JIeHUX MAacUBiB i HacalxKeHb y
il yacTUHI MicTa.

Kuouoi ciioBa: iHIeKC YMCTOTH MOBITPS, iHAWKATOPHI BUIIU,
KYUIUCTI JUINAWHUKU, JUCTYBaTU JUILNAWHUKYU, 30HU 3a-
OpyAHEHHS, BiTHOCHO YMCTa 30Ha, YMCTa 30HA
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IepmoBa H.B. JIuxenonHaukanusi cCOCTOSHUSA
aTtMocgepHoro Bo3yxa B ropone BacuibkoB KueBckoii
ooaactu. Ukr. Bot. J., 2018, 75(2): 143—148.

Hucrutyt 6otanuku uM. H.Im Xonoagnoro HAH Ykpannbt
yi. Tepemenkosckas, 2, Kues 01004, YkpanHa

B xozme mpoBeleHHBIX MCCIeIOBaHUIA B ropoae Bacuibkos
(Kueckas 061.) 661710 BbIsIBIIEHO 39 BUIOB 3MTUGMUTHBIX JIU-
AHUKOB, U3 KOTOPBIX 18 SIBISIOTCS MHAMKATOPHBIMU. M3
HUX 5 BUIOB JUIIAWHUKOB SIBJISIOTCS MHAWKATOPAMU TIbLIE-
BOT'O U KUCJOTHOTO 3arpsi3HeHUs1, 3 BUJa UMEIOT BbICOKYIO
YYBCTBUTEIBLHOCTD K 3arpsI3HEHUIO aTMOC(hEepHOTo BO3/IyXa,
10 BumoB — cpenHioo. PacipocTpaHeHre MHAMKATOPOB IThI-
JIEBOTO M KUCJIOTHOTO 3arpsiI3HEHUSI PUYPOUYECHO K HacaxKae-
HUSIM BIOJIb aBTOMOOUJIBHBIX TOPOT, TPOMBILIJICHHBIX TTPE/I-
MPUSTUIA, MACCUBAM YacTHOTO cekTopa. PacrnpoctpaHeHne
WHIMKATOPOB C BHICOKOI UyBCTBUTEIBHOCTBIO IPUYPOUYCHO
K oCTaTKaM JyOpaBbl MOCPEAN YACTHOTO CEKTOpA W CTapbiM
3a0pOIIEHHBIM SIOJIOHEBBIM CajaM B BOCTOUHOM 4YacTU To-
pofa, co cpemHell — K TOi e ayOpaBe U camgam, a Takxke K
HacaXIeHMSIM 13 Oepe3bl B I0KHOIM 4acTH ropoja M Haca-
KICHUSIM B BOGHHOM TOPOIKE B CEBEPHOIl YacTU ropoja.
B 1nieHTpanbHO yacTu ropoja JUIIaiHUKU-UHIUKATOPHI C
BBICOKOI M CpefHel YYBCTBUTEIBHOCTBIO HEe OBIIW Haiime-
HbI. Ha ocHOBaHMYM aHaIM3a MOJTYyYeHHBIX JaHHBIX OBIITN CO-
CTaBJICHBI KapThl UX pacrpocTpaHeHus. C TOMOIIIBIO pacue-
TOB MHAeKca yucToThl Bo3ayxa Jlebnana u [le CiooBepa Ha
TEPPUTOPHH TOPOJA ObIJIN BbIIEIEHBI TPU U30TOKCUYECKHE
30HBI, COOTBETCTBYIOIIME PAa3HBIM YPOBHSIM 3arpsi3HEHUS.
30Ha CO CpPEeOTHMM YPOBHEM 3arpsi3HEHMSI 3aHMMAaeT OKOJIO
25% Bceit TeppuUTOpUM ropoja, ciadbo3arpsasHeHHas — 00JIb-
IIyI0 ee 9acTh — 0Kojo 60%, He3arpsi3HEeHHbIE YIaCTKU —
noutu 20%, mocieqHue pacriojiaraloTcsl Ha okpanHax. Ha
OCHOBE HaIllMX UCCICIOBAHUI CUNTAEM, UYTO HA HU3KHE 3Ha-
YEeHMSI UHIEKCOB U, COOTBETCTBEHHO, HEYIOBJIETBOPUTEIb-
HOE COCTOsSIHME aTMOC(epHOro Bo3ayxa B MepBOii 30HE BIU-
SIIOT Cpa3y HeCKOJIbKUX (hakTopoB. M3 HUX OCHOBHOE MECTO
3aHMMAIOT CJIOXKHBIN pefibed, BIUSHUE aBTOMOOMIIBHOTO 1
JKEJIE3HOJOPOXKHOIO TPAaHCIIOPTa, a TaKXkKe HEeIOCTaTOYHOE
KOJIMYECTBO 3€JIEHbIX MACCUBOB M HACAXKAEHUIA B 9TOU YaCTU
ropona.

KiroueBbie cjioBa: MHIEKC YUCTOTHI BO3ayXa, MHIUKATOPHLIC
BU/bI, KYCTUCTbIE JUIIANHUKHU, JUCTOBATHIC JIMIIANHUKU,
30Ha 3arpsA3HCHUA, OTHOCUTEIbHO YMCTasd 30Ha, YMCTasd 30Ha
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Rare tufa forming habitat in the Dnister River basin. Ukr. Bot. J., 2018, 75(2): 149—159.

'M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereschenkivska Str., Kyiv 01004, Ukraine

2Yuriy Fedkovych Chernivtsi National University, Ministry of Education and Science of Ukraine
2 Kotsyubynskogo Str., Chernivtsi 58001, Ukraine

SKhmelnytskyi Institute, Interregional Academy of Personnel Management
101A Prospect Myru, Khmelnytskyi 29015, Ukraine

4Khotynskyi National Nature Park
69 Olimpiyska Str., Khotyn 60000, Ukraine

Abstract. The conditions of tufa formation and their distribution throughout the Dniester River canyon and adjacent territories
are studied in the current work. The sites with waterfalls, in which the carbonate Silurian rocks are characterized by horizontal
faults with the formation of aquicludes, were allocated. A group of different classes is formed in the zone of water entrainment
flowing through the cliff walls. The central place is occupied by Montio-Cardaminetea (Cratoneuretum filicino-commutati),
represented by moss cushions of Cratoneurum filicinum, Palustriella commutata, Didymodon tophaceus, which drain water, where
CaCQ, is absorbed and powerful tufas are formed. On the surface under falling water, algae of emerald color Stigeoclonietea tenuis
(Cladophoretum glomeratae) develop along with the dark spots of cyanobacteria Gloeocapsetea sanguineae (Scytonema myochrous)
on slightly moistened rocks. At the base of the waterfalls, the hygrophilic Agrostis stolonifera (Molinio-Arrhenatheretea, comm.
Palustriella commutata-Agrostis stolonifera) grows. Such a holistic syntaxa complex (microcombination) consisting of different
classes representing different habitats is considered by us as a separate habitat 7220 Petrifying springs with tufa formations
(Cratoneurion), and according to the UcrBiotop classification, refers to the waterlogged grassland-type biotopes (D:3.1222).
This microcombination is treated as a sigma-association of Cratoneuretum filicino-commutatae sigmetum. In the current work
we provide a quantitative threats assessment (class I11), sozological value (class II), estimation of the relative cost of habitat loss
(63.5% — 11 class), therefore these biotopes require certain conservation measures.

Keywords: habitat, Lycopo-Cratoneurion, Dnister, canyon, waterfall, tufa, conservation

Beryn
Exocucrema € Ti€lo KITIOYOBOIO KaTeropi€ro, ska
3a0e3reuye 30epeXeHHsI Pi3HOMAaHITTS Ha  BCiX

© ST AIAYX, 1.1 YOPHEM, B.B. BYIIKAK, I0.A. BALIEHSK,
B.II. KOPXMHUK, 0.B. PO3EHBJIT, Al TOKAPIOK,
T.I. MUXAWITIOK, 2018

Ykp. 60T. kypH., 2018, 75(2)

PiBHSIX iCHYBaHHS XWBOro. ToMy, BUHUKA€E Mpoodiema
BUOOPY TaKoro piBHS (PO3MIpHOCTI) €KOCUCTEM,
KW BigoOpaxaB OW YMOBM IiCHYBAaHHS BWIIIB,
PO3BUTOK 1I€HO3iB, TOOTO pEryjloBaB MpoLEeCU
(byHKIliOHYBaHHSI, BIiATBOPEHHSI IIMX EKOCHUCTEM
Ta iXHE BIIHOILIEHHSI JO OTOYYIOUOTO CEPEeAOBHIIA.
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3a HaIMMU YSIBICHHSIMM, TaKUMU € EKOCHCTEMU
TOIOJIOTIYHOTO piBHA — OioTONMM, IO CIOYIYyIOTh
OCeJIMIIaMM IIJIs1 BiAMOBiMHUX BUIIiB 0ioTH (diopu Ta
dayHu, Miko0iOTH, MIKpOOPraHi3MiB), 3a0€3MeUy0Th
LIJTICHICTh, XapaKTepU3yIOThCS TIEBHOIO PO3MIPHICTIO,
JIOCTATHBOIO IJISI PO3BUTKY Ta BiITBOPEHHS MOMYJISIIIIIA
BUIB, i TAKUMM OJHOPIAHMMHU YMOBaMU iCHYBaHHS,
SIKi  CIPSIMOBYIOTBCSI  Ti€l0 ONHOTO TOJIOBHOTO
30BHIIIHBOTO YMHHMKA Ta OJHOTHUITHOIO PpEaKIli€lo
(BimmoBimmro) Ha i mii. BimmoBimHo, Ha IIiif OCHOBI
BCTaHOBJIIOETbCSl  3HAUUMICTh  OIiOTOMIB, PU3UKU
IXHbOIO 3HUILEHHSI Ta PO3POOJISIIOTHCS BiAMOBiIHI
zaxoau woao 30epexeHHs (Didukh, 2014; Didukh,
Rosenblit, 2017).

IOpunnuHolo OCHOBOIO 30epexeHHsl OioTomiB
e [upextuBa Pamu €Bporm 92/43 EEC "IIpo
30epexkeHHs mnpupoaHux OiotomiB (habitats) Ta
BUIIB TIpUPOIHOI (hayHU i dmopu"”, sIKOI MOBUHHA
noTpuMyBaTucs YkpaiHa. Lg JlupektruBa IpyHTY€ETbCS
Ha kjiacugikawisx OiotomiB (habitats) Palearctic
habitats, CORINE, a B octanHni pokn — EUNIS. Ille
paHilie Oyl10 po3po0JeHO TUIMOJOril0 OIOTOMIB, sIKa
BUKOPUCTOBYEThCS IS TIOOYymOBM  €BpOITECHKOT
exomepexi NATURA 2000.

Ockinbky 1i knacugikaiii Oyau  po3poOiieHi
st kpaiH €C, To ixHsl iMIUIEeMEHTallisi 10 YKpaiHu
BUKJIMKAE OAraTo TPYAHOIILIB i HE Moxe OyTH 3/ilicHeHa
LIJISIXOM TIPOCTOTO "BMMCYBaHHS" HAIIMX OiOTOITIB y
icHytoui cucremu. ToMy, MU TIpUAHSIIM KOHLIEIIIIiIO
110JI0 PO3pOOKM BiAMoBiAHOI Kiacuikalii 6ioTomis
st Ykpainu (UkrBiotop) Ha 3araabHO€EBpONEHChKUX
npuHnumax EUNIS 3 momrykoMm BiIlloOBiZHMX aHAJIOTiB
Palearctic habitats, CORINE, EUNIS, NATURA 2000,
JK 1Ie poOwiIn y 0aratbox KpaiHax 3axigHol €Bpornu,
1100 Ha HACTYITHOMY eTarli Y3roguTu i BHECTH BiIMo-
BiIHI 3MiHM 10 €BporieiichbKoi Kinacudikairii. Came Ha
TakKuX TMpUHLUMNAX OyJ10 po3pobjieHO Kiacuikallito
oioromniB JlicoBoi Ta JlicocTenoBoi 30H YKpaiHU Ta
lipcekoro Kpumy (Didukh et al., 2011; Didukh,
20164, b). [Tpu noganpLiii ii po3poO11i Ta HAKOIMUYEHHI
BimmoBigHO1 iH(opMmallii BMHMKAE HEOOXiaHICTb
TIOTIOHEHHST Ta YIOCKOHAJICHHS MPUIHATOI CUCTEeMU
HEe TIIBKM B pe3yabTaTi OXOIUICHHS HOBHX, a i
MOrauOJeHOr0  BMBYEHHSI  paHillle  JOCTiIKEHUX
perioHiB. 3a pe3ympraTaMd OCTANBHIIIOIO 00CTe-
XKEeHHs AoJuH p. JlHicTep Ta ¥oro AOIJIMBIB OY10
BUSIBJICHO LiKaBui, piaKicHuiA Ty(OreHHU I
0ioToI, IO He BigoOpakeHWii y 3a3HauyeHiil BUILE
knacugikamii  6iotomiB JlicoBoi Ta JlicocTenoBoi
30H, aje IMOoTpedye OXOPOHU Ha €EBPOMEHCHKOMY
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piBHi. lleil OioTom Mae BaxJMBE 3HAYEHHSI SIK
oceulle  BY3bKOCTELiali30BaHUX  KPEHOOIOHTIB.
Bin mos'a3aHuit 3 BinkiazaMu TaBEPTUHIB Ta iCHYe
y BUIJISIAI HEBEJMKMX 32 PO3MipOM JIOKAJITETiB, IO
MOXYTb OyJIM 3pYyiHOBaHi BHACIIJOK TMOPYILIEHHS
MPUPOIAHOI PiBHOBAarW, 30KpeMa IIiJl HapOCTalOUYUM
AHTPOTIOTEHHUM BIUIMBOM.

Marepianu Ta MeTOAM

TpaBepTuH (BamHSIKOBUI Tyd) — 1ie TEPMiH, IO

o3Hauvae crienudivyHi KapOOHATHI TTOPOAM OCAIOBOTO

THTY, SIKi (POPMYIOTECS B KOHTWHEHTAJTBHUX YMOBax

B o3¢pax, piukax Ta mkepenaXx. OCHOBHOIO #Oro

JIaTHOCTUYHOIO O3HAKOIO € BUIAJaHHS HAJIMIIKIB

KapOOHaTy KaJjbllilo 3 IIepeHAaCUYEHUX PO3UYMHIB

rifpokapOoHaTy 3a il pi3HUX 30BHILIHIX YMHHUKIB.

Uepes 1n0BOJI IIMPOKUI CIEKTp pPi3HOBUIIB Y

crneuianictiB  (reosoriB,  reorpadiB)  BiACYTHS

€IMHa AyMKa II0J0 Te€HE3UCy Ta TEPMiHOJOTiYHOIO

TIAyMayeHHs LBOro sBUINA Iipupomu. OgHI aBTOPHU

pO3IISAaoTh Ty(PU Ta TpaBEePTUHMU SIK CMUHOHIMU, iHIII

TpaBepTUHAMM BBaXKAalOTh XEMOI€HHi ocaau OiJIbIIOL

IIITBHOCTI, a BaNHSIKOBUMU TyaMM — METEOreHHi

0i0XeMOTeHHi, TOOTO B Pi3HOIO MipO0 MOPUCTI I pUXJIi

PI3HOBUIM, 1110 YTBOPUJIUCS 3 YYACTIO KPUIITOraMHMX

(cniopoBux) Ta cynuHHux pocanH (Lomaeyv et al., 1975;

Maksymovych, 1975; Friedman, Sanders 1978; Pedley,

1990; Pentecost, 1995, 2005; Nash, McLaren, 2007;

Volik, 2005a, b; Volik, Svynko, 2008, 2010; Korzhyk,

2001, 2015). ¥ paHiii cTaTTi pO3TIsIIaI0THCS OCTAHHI.
Y TlogHicTpoB'T OCHOBHUMU JKepeidamu (Hhopmy-

BaHHSI TiZpoKapOOHATHUX BOJA € KapOOHATOBMIiCHi

BiIKJIamy BEPXHBOI Kpelmm (CEHOMaHCBHKHI spyc),

TOPTOHCHKOTO Ta CapMaTCbKOTO SIPYCiB MiOLICHY.

binbuiicTe mxepen mpuypodyeHa 10 BMXOAY BOJ Ha

MOBEPXHIO Y MiClli KOHTaKTy CHJIyPIChKUX CJIaHIIIB 3

BaITHSIKaMM, TiCKOBMKAMU i KPEeMHUCTUMHM IIapaMH

CeHOMaHy. 3aJIeXKHO Bill TOTO, SIK BiIOYBalOThCS TeNep

MpOILIeCH TPaBEPTUHOYTBOPEHHSI, MiCIIe3HAXOMKEHHS

TpaBepTUHIB OyBalOThb AaKTUBHUMM (active) Ta

HeaKTUBHUMMU (in active) abo K peJliKkTOBUMU.
®opmyBaHHS Ty(hiB 3yMOBJICHO ITi€I0 TaKUX Pi3HUX

B3aEMOTIIOB'SI3aHUX YUHHUKIB:

1. reosioriyHUX — HASBHICTh KapOOHATHUX TOPil,
iXHS TPILIMHYBATiCTh, XapakKTep PO3JOMiB, BOIO-
NPOHUKHICTh, MNO3ULINHICTL 3a BEePTUKAIbHUM
npodinem;

2. rigpoximiuHux — Boau, HacuyeHi CaHCO,, Ta ixHa
rinponrHaMivyHa TpaHchopMallist (MepeTBOPEHHS);
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3. reoMOpOJIOTIYHNX — HASIBHICTb YpPBUIL, KPYTHUX
CXWJIiB, Tepac, pyceJ, Ae BiACIOHIOIOThCS 3a3HavYeHi
TIOPON;

4. XIIMaTUIHUX — TPUBAJIUUA TeMIICpaTypPHUI PEeKUM
3 BIIHOCHO BMCOKMMHM TemmepaTtypamu (> +14 °C),
JOCTaTHS KIJTbKICTh OMafiB i (QopMyBaHHS
NiA3eMHUX BOJ;

5. BIOTMYHUX — HASIBHICTh cieU(biYHUX TyHOTBIpHUX
MOXiB, BOJOPOCTEii, LiiaHOOaKTepiit.

BamHsakoBi Tydhu yTBOPIOIOTBCS 3a YMOBM, KON
rnepeHacuuyeHa TigpokapOoHaTaMU BoJa BUXOAUTH
Ha TIOBEpPXHIO, Ji€ TIOPYIIYETbCS  HETPUBAIUIA
JIUHAMIYHUM CcTaH TapaMeTpiB cepeaoBuila (pizka
3MiHa TeMIlepaTypu, TUCKY, IIBUIAKOCTI pyxy Ta
iH.) 1 BimOyBa€ThCSA 30BHI MpOCTa XiMiuHA peakilis:
Ca(HCO,), — CaCO, + CO, + H,0. Li napamerpu
3MIHIOIOTBCS ITPU KOHTAKTI 3 TTOBITPSIM, MiHEpaJTbHUMU
peIITKaMK Ta POCIMHAMK; NpH 1boMy yactuHa CO,
Ta H,O BUKOPUCTOBYETBCA POCAMHAMU ISl BJIACHOTO
KUBJIeHHS1. OCTaHHI COpUSIOTh PO3CiIOBAaHHIO Ta
MepeMilllyBaHHIO  BOAW,  CIHOBIIBHIOIOTH  TeYilo,
30iIbIIYIOTh BUIIAPOBYBaHHS BOAM B TOBiTps. B
pe3yabTaTi Ha TTOBEPXHi YTBOPIOIOTHCS TY(POBI TTIBKU
("xipku"). Ipyna pociuH, sika cripusie (hopMyBaHHIO
TydiB, mictaja yMmoBHY Ha3By "Cratoneurion”
(Samokhyn, 2013). Taki 6ioTonu AOCUTH TMOLIUPEHI
B [liBaeHHilt Ta ATIaHTUYHIN €BpoIli, Ha TipCHKUX
TEPUTOPISIX ITOMiIpHUX 30H, TOMY iXHSI XapaKTepUCTHKa
onucaHa B 0aratbox mpalgsix. 30Kpema, B CYCigHiX 3
YkpaiHoto fepx)aBax B OCTaHHI POKM 1X TOCTiIKYBaIU
B [Toabmii — J. Kliment Ta ix. (2008), J. Parusel (2010),
CnoBauunHi — M. Valachovic¢ (2002), Yexii — P. H4j-
kova, M. Hajek (2011), Yropwmni — K. Lajer ta iH.
(2011), Pymynii — M. Onete Ta iH. (2014) Tomo.

BusuenHs1 TpaBepTuHiB [lomiuisi po3smoyanocs
Hanpukiaii XIX ct. A. JJomaunskum (Volik, Svynko,
2010). IMiznime A.M. Kpumtodosuy, H.B. [TumeHosa,
M.O. Kynwmus, 3.1. Xwminecekuii, JI.JI. BaxeHoBa
ta FO.B. TecneHKo BUBY&IM iXHE TOLIMPEHHS,
CTPYKTYpY, cKiaa mnaneodnopu Ta mnajeodayHu.
BiTumnzHsiHa JiTepatypa 3 IIbOTO MTUTAHHS HEUMCETbHA,
a JIOCHiI;KEHHST TPaBEePTUHIB SIK T€OJIOTIUHUX 00'€KTIB
0iOTeHHOTO MOXOKEHHSI, 1110 TYT MPOBOIUIINCS , MAJTA
eMi30IMYHMUI XapaKTep i He JaBajli BCeOIUHOI iXHbOL
XapaKTePUCTUKU SIK EKOCUCTEM.

JocnigkeHHI0 YMOB (hOpMYBaHHSI TpaBEepPTHHIB Ta
ixHboro nomupeHHs1 Ha [loxiyt nmpucBsgueHi podoTu
0.B. Bonik ta M.M. Csunko (Volik, 2005a; Volik,
Svynko, 2008, 2010), B.I1. Kopxwuka (Korzhyk, 2015).
3okpema, O.B. Bosik BctaHOBMIA, 1O TiApOJOriuHi
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mpoiecu (MicIsI BUKJIMHIOBAaHHSI BOM) TMPUYPOYCHi
JI0 KOHTaKTy IIiIJTbHUX BOJOCTIHKMX NE€BOHCHKUX Ta
CUTYPIlICBKUX BAITHSKIB, HA SIKMX 3aJISITAlOTh ITOPUCTI
BiIKJIaAX BEPXHbOKPEUASIHUX Ta MiOLIEHOBMX IOPiI.
Boma, mpoHukamum 4Yepe3 OCTaHHi, HACHUYEThCS
kapooHaTamu. OTXe, YUM BUIIIE PO3TAIIOBAHUI BOIO-
yrop (10—15 M) i mOTyXHilli MOKpPiBeJbHI KpenasiHi
Ta TaJIeOreHOBI BilKIaau, TUM MOTYKHIILI JxKepesia Ta
BoJOCHAAM i, BiAMOBiAHO, Mpouecu TY(OYTBOPEHHS.
Lromy cropuse nocTaTHs KiJIbKiCThb omamniB, 520—
590 MM Ha pik, BHCOKi TeMmmepaTypu (CepemHs
temrieparypa JurHs 18—19 °C) Ta TpuBaia KilbKiCTh
IHiB 3 TemnepaTyporo noHaza +14 °C. Bigmitumo, o
TaKi yMOBU MiACUIIOIOTHCS e (BiKOI0 MiKPOKIiMaTy
nonuHM JIHicTpa Ta oro MpUTOK, 11O MalTh Ha3BY
"terute [Mominnsa”. B.I1. Kopxukowm (Korzhyk, 2015) Ha
npaBobepexcki JAHicTpa 3adikcoBaHi Miclsd Binkiamy
TpaBepTUHIB (BaITHSIKOBMX Ty(}iB) Bix c. IBaHe-30mote
3aimuibKoro p-Hy TepHomiabCcbKoi 001. 10 ¢. babun
KenbmeHelbkoro p-Hy, YepHiBelbKoi 001.

VY nunui Ta BepecHi 2017 p. HamMu MpoOBeaEHO
JOCIIIKEHHST Ty(GOreHHUX OiOTOTiB KaHbMOHOIOIi0-
Hoi nonmHu JIHicTpa Bin ¢. JHicTpiBka 1o ¢. Haropssau
KenbMeHelbKOro p-Hy, sIKi YyTBOPIOIOTHCS B MiCIISIX
BUKJIMHIOBAaHHSI BOIM IO KOHTaKTaX CHIYPilCHKMX
Ta CEHOMAaHCBbKMX BiIKJaliB, IO CTiKa€ KPYTUMU
CKEJIbHUMM BiJCJIOHEHHSIMM OeperiB i Tomy moOpe
MOMiTHa 37ajJeKy, abdo B MiCISIX MPOpPi3aHHS
CTpyMKaMu KapOoHaTHMX BigkiamiB. JlocmimkeHHs
MIPOBOIMIINICS i3 3aCTOCYBAHHSIM ITIJIaBalOUMX 3acO0iB,
IO a0 MOXJIMBICTh O€3MOocepenHbO MimiiTu 10
LIMX MaJOIOCTYIHUX 3 O6epera AinsiHoK. [Ipote KpyTi,
BUCOKi OOpPUBUCTI CXWUJIM OYJIM HEAOCTYNHi sl
JIOCIiIKEHb, TOMY OCTaHHi TPOBOIMIMCS B MiCLIIX
06e3mocepeIHLOTO KOHTAKTY Ha BICOTI 10 2 M BilI ypi3y
BOIM (XapaKTepUCTUKa YrpyrnoBaHb, Bigbip 3paskKiB
MOXiB Ta Bomopocteii). TakoxX 3acTOCOBYBAJINCH
JUCTAHLIHI MeTOOM 3 BUKOPUCTAHHSIM OiHOKJIS
Galileo 90 x 80 275 FTAT 1000 YDS Coates optics
3 20-kpaTHUM 30UTBIIEHHSIM Ta 3a [JOIMOMOIOI0
¢orositomkn kKameporo CANON Power Shot S315T
3 BIITTOBIZHUM 30iJbIIEHHSIM 1 TTOJAJIBIINM aHaTi30M
3HIMKIiB y cTaulioHapHuUX yMoBax. OIlliHKa BIUIMBY
3arpo3, CTIMKOCTi, CO30JIOTiYHOI 3HAYMMOCTI Ta
BapTOCTi PU3MKIB BTpaT OIiOTOMIB TMpoBeAeHa Ha
ocHoBi meroguku S.I1. dimyxa (Didukh, 2014, 2016b).
BonopocTti ineHTU(diKyBalXu 3a METOIOM IMPSIMOTO
MiKpPOCKOITiIOBaHHSI 3 BUKOPUCTAHHSIM MiKpPOCKOITiB
Muxkwmen-2 ta MBC-10.
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Pe3synsraTi Ta 00roBOpEeHHS

YV mexax [IHICTPOBCBKOTO KaHbWOHY OyJIO BUIIIEHO
KiJTbKa MacHUBiB (IUITHOK) TaKMX Oi0TOIIIB 3 HASIBHICTIO
Bucokux (mo 150 m) kpytux (> 70°) ypBucTtux 6eperin
3 pi3HUMU reoMop@OJOTiUHUMHU MapaMeTpamMu. Tak,
TPpY BEPTUKATBHOMY KapCTi, po3JioMax, CIPUIMHEHUX
JeriM BuMuBaHHAM fonomitis (CaCO,, Mg,CO,),
(GOpPMYIOTBCSI  CTOBOYACTI CTPYKTYpU 1 BOIOYIIOPY
HeMae. [Ipu cMyrax ropu3oHTaIbHOI TPiLIMHYBATOCTI
OifbII IIUIBHUX CUJYPIMCbKUX BaIHSIKIB — (opMy-
I0OTbCS BOAOYNOPM 1 Ha TEBHUX BUCOTaX BOIU
BUKJIMHIOIOTHCS, 30iraloun 1Mo KpPyTUX YPBUCTHUX
CTiHKax abo (opmyroun Bopocrnaau. bioronu
BimMmiveHi Bim c. IBane-3010Te 3amimUIbKOro p-HY
TepHominbebKiii 0071, m0 c. TopaiBka Kawm'sHerib-
Ilonpinbcbkoro p-Hy XMeEJIbHUIILKOI OOJI. Ha JiBOMY
Oepesi Ta Bia c¢. He3Buchbko TopoaeHKIBCbKOTO p-HY
IBano-®PpaHkiBcbKoi 00i1. g0 ¢. JHicTpiBka Kenbme-
Heubkoro p-Hy YepHiBeupbkoi 00J. Ha TIpaBOMY
Oepesi JIHicTpa i TpaIluISIIOTbCS 3 Pi3HOIO YaCTOTOIO.
Sk BugHO 3 KaptH (puc. 1), 1ie MiBIeHHI, MMiBHIYHI Ta
cximHi cxunu JIHICTpOBCHKUX MeaHOp, TOOTO BOHU
pi3HOI ekcrio3uuii. Bucora BomocmaniB CTaHOBUTH
BiJl KiJIbBKOX METpiB OO0 KiJIbKOX JeCSITKiB METpiB.
KpiMm BomocmamiB Tychu BimMiueHO i Ha ITOTOKax,
IO Tpopi3aloTh BamHSKOBI Binkiaau (babuHcbkMit
MOTiK). Y Mipy TpMBaJIOCTi Ta iHTEeHCUBHOCTI BOTOTOKIB
BimOyBa€eTbCs  epo3is  KapOoHaTiB, (popMyBaHHS
pycel, KoJa00iB CTOKY. 3ajeXHO Bil IepeBaxkaHHS
HAKOMMWUYEHHSI Yy HMX KOJIOBiaJIbHO-/IETIOBIaTbHUX
BiIKJIa[iB, OpraHiky 4 iXHBOTO 3MUBY (POPMYIOTHCS
MeBHi yrpynoBaHHs. BiacHe npouecu TyhoyTBOpeHHS
CIIOCTEPIraloThCs 3a YMOB IMOCTIHHOTO CTiKaHHSI BOAU
i HEPIBHOMIpHOTO MiKpoOpeabedy, KOJIU 3a0KpYIJIeHi
yJIaMKM Ta Opuian o0poCcTaloTh IiIIbHUMU MOAYLIKAMU
MOXiB, XapaKTepHUX IJIsI coto3y Cratoneurion commutati
Koch 1928, i gki peryiioloThb IOTOKM BOAW Ta
ancopOyrorb CO,. ¥V 3axinniit €Bpori BiaMiueHo, 110
TaKi BOZOTOKM Ha PO3IIMPEHUX AITHKAX 3MiHIOIOThCSI
KapooHaTHuMU Oosotamu Caricion davallianae Klika
1934 (Lyons, Kelly, 2017).

bonora Takoro Tumy 3pigKa TparisilOoThbCS B
Kapmnarax, 3okpema y YMBUMHCHKUX TOpax, OJHAK Ha
JIHiCTpi BOHM HE CIIOCTEPIraloThCs uyepe3 BilCYyTHiCThb
3HIDKCHUXIUTOMIAN0K, e, AKITIPABUIIO, HAKOITNIYIOTHCSI
Ta YTPUMYIOTbCSI BOJIOTi KapOOHATHi Bigkjaagu I
PO3BUBAIOTECSI TOPGMOYTBOPEHHS. 3 HApOCTAaHHSIM
MOXOBUX IMOAYIIOK, CEPell HUX MOCEJISTIOThCS KBITKOBI
pociuHu-rirpodiT: Eupatorium cannabinum L., Bidens
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sp., Lycopus europaeus L., Lysimachia vulgaris L., Mentha
aquatica L., Tussilago farfara L., Sonchus palustris L.,
sIKi 30CepekKeHi B OCHOBHOMY I10 Tiepurdepii 3a yMOB
HaKOMMYEHHS JAeJII0BiaIbHO-KOTIOBIAJIbHUX BiIKJIAIiB
y BUTJISIAI yJIaMKiB KapOOHATHUX MOPim, MiX SKUMU
dopMyeTbcsl TpyHT. Po3BUBalOTbCSI BUCOKOTpaBHi
yrpynioBaHHs Filipendulion ulmariae Segal ex Westhoff
et DenHeld 1969 3a yuyacti 3a3HayeHUMX BUIIB Ta
Filipendula ulmaria (L.) Maxim., Lythrum salicaria L.,
Calystegia sepium (L.) R. Br.; 3 xymiB poctyth Salix
cinerea L. ta 3pinka Mpyricaria germanica (L.) Desv.,
npoHUKae Amorpha fruticosa L., sxa ocTaHHIMHI
pOKaMU aKTMBHO MOIIMPIOETHCS NOAMHOW0 IHicTpa.

Ha npunernux cxuiax y MicUSIX TOTYXHIIIOro
HaKOIMYEHHS 0araroro OpraHikolo TIPyHTYy Ta
CE30HHOTO MOro  OCYIIeHHSI, 10 CIPUYUHIOE
MiHepasti3allito, PopMyIOThCS LIEHO3U 3 TOMiHYBaHHSIM
Molinia caerulea (L.) Moench, sKi TpocTsraroTbcs
BY3bKUMHU CMyTaMU IIIMPUHOIO IO KiTbKOX METPIiB Bif
MiCllb BUKJIMHIOBAHHS A0 0oOpuBiB. Ha 3BonoxeHMx
aJIIOBiaJIbHO-AETIOBiaIbHUX IPiIOHO3EPHUCTUX BigKIa-
nax noMiHye Agrostis stolonifera L., SKuii TparuisieTbest
Ha IToJIMYKax Ta 0ist migHixoks cxuiiB. L yrpyrnoBaHHst
AQHAJIOTIYHI 0 OMUCAHUX Ha TpaBepTUHAX 3aximHO1
€Bponiu  1eHO3iB  Palustriella  commutate-Agrostis
stolonifera (Lyons, Kelly, 2017).

HaijtuikaBimn  iHTEHCHMBHI  Tpouiecu  Ty(hOyTBO-
peHHsSI BimOyBalOTbcs HUX4Ye Ha Kpytux (> 70°),
VPBUCTMX UM KaCKagHUX CXWJaX, SKUMU CTiKae
Bojga. Tyt (opmyloTbcs TOAYIIKOMOMIOHI 3apo-
cti  Palustriella  commutata (Hedw.) Ochyra Ta
Cratoneuron filicinum (Hedw.) Spruce, mipyacrti maronu
SIKMX CIPUSIOTH PO3TiKaHHIO BOAM, PO3MOAiLY il
TIOTOKIB axK 10 CITalaHHs Y BUIJISIAI Kparenb (puc. 2, a).
VY X yrpynoBaHHSIX iHKOJIM TPAILISIIOTECS BOTOPOCTI
Cladophora fracta (O.F. Miller ex Vahl) Kiitz.,
Rhizoclonium riparium (Roth) Harvey, Scenedesmus sp.
Ta iH. Y mepiy uyepry 3a3HauyeHi MOXM alcopOyIOTh
CO,, a CaCO, ocinae. Taka MoxoBa MOAyIIKa, HATIYHE
VTBOPEHHS Y (OpMi BHUCTYIMY, HApOCTAE Yy BUIJISIL
ko3upka g0 20—30 cm, gkuit daxiBui (Volik, 2005b;
Korzhyk, 2015) HazuBaioTh "136000M". Y 3aJ1e3KHOCTI
Bil TOTY>XXHOCTI BOJHUX ITOTOKiB MOXOBi IMOIYIIKHU
MOXYTb OyTM Bil KiJIbKOX OECATKIiB CaHTHUMETPiB
0 2 M y mmpuHy Ta 1o 4—5 M y Bucoty. Hanmaui, 3a
aHaJIOTi€l0 3 YTBOPEHHSIM CTAJIAaKTUTIB Ta CTaJarMiTiB,
BiZIOYBa€eTbCSI  TIOCTYIIOBE  3'€AHAHHS  3BHUCAIOUOL
TPaBepTUHOBOI Macu 3 Macolo MiIHaBiCHOTO
MiTHATTS Ta (OPMYBaHHSI KOJOHU (TPaBEePTUHOBOTO
cranarHaty) (Korzhyk, 2015). MeHiuowo Mipoto Leit

Ukr. Bot. J., 2018, 75(2)
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Puc. 1. Kapra nommpeHHs TydboreHHoro 6iotory (BigMiuyeHO ToukaMu) y 6aceiiHi JJHicTpa
Fig. 1. Distribution map of the tufa forming habitat in the Dnister River basin

npoluec MPOAOBXKYEThCS il CAMUM HaBiCOM 3a y4yacTi
TYCTMX TOIYIIOK (BUCOTOIO IO KiTbKOX CAHTUMETPiB)
Yy BUDJISIZI OKPEMUX JIOKYCIB UM CYUIBHOTO KWJINMa
moxiB Didymodon tophaceus (Brid.) Lisa 3 ydacTtio
D. spadiceus (Mitt.) Limpr., Palustriella commutata,
Cratoneuron filicinum, Marchantia polymorpha L.,
mo  (opMylOTh  HEpiBHOMIpHHMII  TOpOKyBaTHii
Mikpopenbed (puc. 2, b). TyT BinOyBarOTbCs aKTUBHI
npouecu Ty(QOYTBOPEHHSI y BUIISAI KapOOHATHUX

Ykp. 60T. xypH., 2018, 75(2)

BiIKJIaliB HABKPYTX CTE0EN, 10 HAJA€ LIUM YyTBOPaM
MopucToi CTpyKTypu ToBIIMHOWO 30 cM. MicusiMu
BOHU MalOTh BUTJISIT TOPUCTUX KOJIOH.

3a gaHUMMM  aHamizy BMICTY  MiHepaJabHUX
coieil y Boai, BUKOHaHUM cmiBpoOiTHukomM HIIIT
"JIHicTpoBCchbKMiT KaHbiioH" T1.M. IlmomaHchbKUM Ha
npuKiIagi Bomocmany "iBodi cIb03u'", BCTAaHOBIICHO,
110 B MiCIIi BUTOKY JiKepeJia 1Ieil TOKa3HUK CTAaHOBUTh
324—-330 mr/a, a Ol ocHOBM Bomocmamy — 295—
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303 Mr/a, To0To 3MeHLIyeETbcs Ha 6,5—10%. Ilicns
sumwkeHHss Bmicty Ca(HCO,), y Bomi B Micrusx
PIBHOMIpHOTO i TTOCTIHHOTO TTPOMOYYBaHHST TIOBEPXHi
cyOCcTpaTy pO3BUBAIOThCS  IUUJIbHI  yrpyNOBaHHS
HUTIACTUX BomopocTeit all. Stigeoclonion tenuis
Arendt 1982 ass. Cladophoretum glomeratae Sauer 1937
(Stigeoclonium tenue (C. Agardh) Kuetzing, Cladophora
fracta, C. glomerata (Linnaeus) Kiitzing), siki MaioTh
BUIJISII HEBEJIMKUX 3€JICHO-CMaparqoBuX abo CBITIO-
3eseHuX TUsIM (puc. 2, d). Tlo mepudepii BomoTokiB
Ta MOXOBHUX IIEHO3iB 3a YMOB HEJIOCTaTHbOTO
TEePIiOANIHOTO YU OIOCEPEAKOBAHOTO 3BOJIOXKEHHS
(GOpPMYIOThCSI YIPYIIOBaHHS LiaHOOAKTepill Yy BUIISII
MJIACTUHOK TEMHOTO KOJIbOPY. YTPYMOBaHHS CKJIaieHe
Scytonema myochrous C. Agardh ex Bornet et Flahault
3 yuactio Gleocapsa punctata Nag., G. cf. decorticans
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Puc. 2. Mogens Bopocmagy Ha
JIHiCTPOBCHKUX CTiHKaX (pO3MOMIiI
YTPYIOBaHb):

a — Palustriella commutata Ta
Cratoneuron filicinum; b — Didymodon
tophaceus; ¢ — Scytonema myochrous;
d — Cladophoretum glomeratae; e —
Agrostis stolonifera

Fig. 2. Waterfall model on the Dnister
Canyon walls (plant communities
distribution):

a — Palustriella commutata and
Cratoneuron filicinum; b — Didymodon
tophaceus; ¢ — Scytonema myochrous,

d — Cladophoretum glomeratae; e —
Agrostis stolonifera

£b

(A. Braun) P. Richter, G. cf. nigrescens Nag., a Takox
Chroococcus varius A. Braun, Leptolyngbya sp.,
Desmococcus olivaceus (Persoon ex Acharius) J.R.
Laundon, ski y BUIJISIAI CMYyr IIMPUHOIO 10 2 M
MPOCTATAIOTLCS BiJl MiAHIKXKS HAa BUCOTY BOAOCIIALY
(puc. 2, ¢). Ha mincymenux tydax BigMideHa pigkicHa
BomopicTh Bangia atropurpurea (Mertens ex Roth)
C. Agardh (Bomocman "[IiBodi ciibo31").

Y  Micugx  JIOCTaTHBOTO  3BOJIOXKEHHS,  J¢
HaKOIMUYYIOTbCS Oarati  adloOBiaJIbHi  TPYHTH,
PO3BUBAETHCS BUCOKOTpAB'st a00 KWJIMMKU Agrostis
stolonifera (yrpynoBanHs cl. Molinio-Arrhenatheretea
R. Tx. 1937 em. R. Tx. 1970) (puc. 2, e). Takum
YMHOM, BUSIBIIEHUI Hamu Tydodopmyouuit dioTon
MpeACcTaBIeHUI 3HAYHUM CUHTaKCOHOMIYHUM
PI3HOMAHITTSIM.

Ukr. Bot. J., 2018, 75(2)



Cl. Montio-Cardaminetea Br.-Bl. et Tx 1943

Ord. Montio-Cardaminetalia Pawlowski 1928

All. Lycopo-Cratoneurion commutati Hadac 1983
(= Pellio endiviifoliae-Cratoneurion commutati Rivola
1992). BinpisHsieTbes Bin ripcbkoro corosy Cratoneurion
commutati HasSIBHICTIO B MIOTO CKJIa/li KBITKOBUX POCIUH
i mpuypoueHuii 10 Bucot 200—600 M (Mucina et al.,
2016).

Ass. Cratoneuretum filicino-commutatae (Oberdorfer
1977) xapakTepu3yeTbCs HAsIBHICTIO B YIPYIOBaHHSIX

Cratoneurion filicinum. Ha moTiukax, Bomocmamax
3aMilllyeTbCsl  HaA  ass.  Brachythecio  rivularis-
Cratoneuretum Dierflen 1973 (Hajkova, Hajek,

2011), nnsa sgxoi xapakTepHa Hu3Ka BuniB (Eucladium
verticillatum (Hedw.) Bruch & Schimp., Pellia
endiviifolia (Dicks.) Dumort., Palustriella commutata
(Hedw.) Ochyra (= Cratoneuron commutatum (Hedw.)
G. Royh.), C. filicinum, Bryum pseudotriquetrum (Hedw.)
P. Gaertn., B. Mey. & Scherb., B. pallescens Schleich.
ex Schwagr., Didymodon tophaceus (= Southbya
tophaceus), Brachythecium rivulare Schimp., Conocepha-
lum conicum (L.) Underw.

Cl. Stigeoclonietea tenuis Arendt 1982 (Cladophoretea
glomeratae Merlaux 1984).

Ord. Stigeoclonietalia tenuis Arendt 1982.

All. Stigeoclonion tenuis Arendt 1982. YrpynmoBaHHs
HUTYacTux Bogopocteit. Ass. Cladophoretum glomera-
tae Roll 1939 (= Vaucherio-Cladophoretum Weber-
Oldecopp 1977).

Cl. Gloeocapsetea sanguineae Bultmann et Golubic.
in Bultmann et al. 2015.

Ord. Gloeocapsetalia sanguineae
Golubic. in Bultmann et al. 2013.

All. Gloeocapsion sanguineae Golubic 1967.

Aepo@iTHi TeMHO-3abapBlieHi LiaHOOaKTepii, Ha
KPYTHUX cXujax Scytonema myochrous 3 y9acTIO iHIIIIX
BUIIB.

Cl. Molinio-Arrhenatheretea R. Tx. 1937 em. R.Tx.
1970.

Ord. Molinietalia caeruleae Koch 1926.

All. Filipendulion ulmariae Segal ex Westhoff et
DenHeld 1969.

Ass. Lysimachio vulgaris-Filipenduletum ulmariae
Balotova-Tulachova 1971.

All. Molinion caeruleae Koch 1926.

Comm. Palusturiella commutata-Agrostis stolonifera.

Bultmann et

3ajiexXHOo Bif XapaKTepy BOJOTOKY, YMOB OCBITJIEH-
HSI, OTOYEHHS, J¢ OIIOCePEAKOBAaHMI BILIMB YXKe
BiICyTHili, ToOTO 3a Mexamu Oiotony Cratoneurion,
BimMideHi pi3Hi TUNU yrpyrnoBaHb. Tak, Ha BiTIKpUTUX

Ykp. 60T. kypH., 2018, 75(2)

COHSYHMX  MiCIIsIX  (POPMYIOTBCSI  YIPYIOBaHHS
HaKUITHUX JTUIIAUHUKIB Verrucarietea nigrescentis Wirth
1980 3 yuyacTio xa3ModiTHOI manopoTi Asplenium ruta-
muraria L., Ipy 3aTiHeHHi Ha MiBHIYHUX 1 3aXiTHUX
CXUJax YTBOPIOIOTBbCSI IIiIbHI MOXOBi IMOIYIIKHU
FEucladium verticillatum (Hedw.) Bruch & Schimp. 3
y4acTIiO CYIMHHUX pociuH Geranium robertianum L.,
Lapsana communis L., Chrysosplenium alternifolium L.,
Poa nemoralis L., Hylotelephium maximum (L.) Holub,
a B TpimmHax Asplenium trichomanes L. (Bomocmam
Iynano 6ing c. babun KenbMeHeubKoro p-Hy), a npu
3aTiHEHHI CKeJib KpoHaMHu JepeB abo uarapHUKiB
pospocTatoTbest  Brachythecium rutabulum (Hedw.)
Schimp., Pleurozium schreberi (Willd. ex Brid.) Mitt.
bing migHiXOKsT BomocmafiB, e HaKOMUUYYIOThCS
MOKPI JIe/TI0BiaJIbHO-KOJIIOBIaJIbHI BigKiaau, MicLsIMU
(opMy10ThCSl KMITMMKU MOXiB Marchantia polymorpha,
Philonotis calcarea (Bruch & Schimp.) Schimp.,
Cratoneuron filicinum abo pocTyThb Agrostis stolonifera,
Juncus articulatus L., Eupatorium cannabinum,
Bidens tripartita L., Myosotis caespitosa K.F. Schultz,
Lysimachia vulgaris L., Lycopus europaeus, a TaKox
HastBHI BogopocTi Desmococcus olivaceus, Nostoc sp.

Bce pi3HOMaHITTS HaBeAeHUX YrPyMoBaHb, SKi
MIpsIMO YW OIOCEPEIKOBAHO IIOB'SI3aHi 3 HASBHICTIO
JKepeJsi, BOMOCIAJiB Ta CTPYMKiB, PO3IJISAAOTHCS
HaMU SIK enuHuil G6iotom. Ciim 3ayBaxkWTH, IO BiH
bopMmyeTbcs 32 HAsIBHOCTI BHXOLY MiHEpaJIbHUX
BOJ KapOOHATHOTO TMITY, ITOCTIifHOTO 3BOJIOXKEHHS
KapOOHATHOTO  CcyOCTpaTy  BHCOYMHHO-TiPCHKOIO
MOSICY 32 YMOB M'SIKOTO KJTiMarTy.

Lleit OGioTonm iHAMKYETHCS YrpyNnoOBaHHSIMM, IO
pPO3BUBAIOTHCS Ha TpaBepTHMHax (Tydax) y Micusax
BUKJIMHIOBAaHHSI BOA Ha KpyTux Oeperax JlHicTpa Ta
ioro moruuBiB. 3a kiacudikaiiero NATURA 2000
BiH BimmoBimae 7220 — Petrifying springs with tufa
formations (Cratoneurion); 3a CORINE — 54.12 Hard
water springs; EUNIS — C2.12 Hard water springs.
VYV knacugikarii 6ioronis JlicoBoi Ta JlicoctenoBoi
30H BiH He 3ramyeThcs (Didukh et. al., 2011), a y
knacudikaiii 6ioromniB Ipcekoro Kpumy Binmosimae
D:3.12 — biorony mnepe3BOJOXKEHUX KapOOHATHUX
BiJICJIOHEHb (IXKEpeJ1, BOLOCTAliB Ta CTPIMKUX TEKYUUX
pivok) 3 momiHyBaHHsIM OpiogitiB (Didukh, 2016a).
Horo 6ymo orucano sk D:3.1212 — Biotoru 6piodiris
Ha BamHsKoBUX mnopoaax (Crafoneurion commutati),
SIKi TIpeACTaBJIeHI yrpylnoBaHHSIMU BOOAHUX OpioQiTiB-
Ty(OyTBOPIOBAYiB, 1110 BUCTUJIAIOTh TBEP/i BalTHSIKOBI
nopomu (Palustriella commutata, Cratoneuron fillicinum,
Hyfroamblystegium tenax (Hedw.) Jenn., Eucladium
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verticillatum, Didymodon tophaceus, Hydrohypnum
luridum (Hedw.) Jenn (Mala, 2016). BinnosigHo mo
knacugikanii UkrBiotop mo3uiligs maHoro o6ioTtomy
OaceiiHy JIHicTpa MOBMHHA OyTU HACTYITHOIO:

D:3.122 — bioTomnu nepe3BoJiOKeHNX KapOOHATHUX
BincioHeHb HeMopalibHOI 30HU.

D:3.1222 — bioTonu nepe3BoaoXXeHUX KapOOHATHUX
BiICJIOHEHb (IXKepena, BOAOCHAAM) 3 YTBOPEHHSIM
TyhiB Ha [Monimni (Lycopo-Cratoneurion commutati).

TakmM uYmHOM, Ha BiOMiHY Big Kiacudikarii
EUNIS, Mu po3risimaeMo ocTaHHii GioTomn y ckiani
kiacy D (mmepe3BosioxXeHi TpaB'ssHi 0i10TOIM OOJIOTHUX
Ta TpUOEPeXHO-BOAHUX POCIAMH 31 3MiIHHUM
3BOJIOKEHHSIM), B TOI Uac, sk mo 6ioTomiB kinacy C Mu
BiIHOCMMO TaKi, 110 PO3BUBAIOTHCS 0E3MOCEPEIHBO Y
MNpiCHOBOAHOMY CEPEIOBUIILLI.

Take moegHaHHS Pi3HUX TUIIB YIPYyMOBaHb MOXHA
aHaTi3yBaTU 3 TMO3MIINA TOIOJOTIYHOI Kiacudikarii
ekocucteM (CTpykTypu ekomepiB). Lleit Giotonm y
LIJTOMY MOXHa PO3IISIAATH SIK JIJAHKY MEe30KOMOiHaLIi1
KpyTOoCXujiiB  JIHICTPOBCBKOTO  KaHbMOHY, 1110
npencTtaBieHa  curMa-acouiauiero  Cratoneuretum
filicino-commutatae sigmetum. Y MeXax IIi€i JJaHKH
criocTepira€Tbcsl AudepeHiiialiss yrpyrnoBaHb ITif
BIUTMBOM 3MiHU BOTHOTO PEXUMY, SIKi MU TPAKTyEMO
SIK MiKpokoMmbOiHallito. [Tpy 1boMy BUIITISIOTBCS TPU
BapiaHTM MiKpokoMOiHaliii. B ymoBax komobyacTux
JIOJIUH BOJAOTOKIB Bij AHUILA N0 cxuiy Cratoneuretum
filicino-commutatae 3MiHIOETbCS Ha YrpyMOBaHHS:
Palustriella commutata-Agrostis stolonifera- Filipendulion
(comm. Molinia caerulea). Ha ypBuCcTUX BOAOTOKaX
BOHU MPEeJCTaBJICHI: Cratoneuretum  filicino-
commutatae — Stigeoclonion tenuis — Gloeocapsion
sanguineae — Verrucarietea nigrescentis. Ha 3atiHeHux
micusix:  Cratoneuretum  filicino-commutatae — —
Stigeoclonion tenuis — FEucladium verticillatum. 1li
MiKpOKOMOiHallil iMEHYIOTbCSI HaMM $SIK BiJTOBiIHI
CUTMETYMMU: Cratoneuretum  filicino-commutatae
typicum, Cratoneuretum filicino-commutatae var. Molinia
caerulea Tta Cratoneuretum filicino-commutatae var.
Eucladium verticillatum. OcTaHHi MiKpokKoMOiHallil
€ eJleMeHTaMM Me30KoMOiHauii Poetum versicoloris
sigmetum, Seslerietum heuflerianae sigmetum (Didukh,
Rozenblit, 2017).

3a moKa3HMKaMM cTpaterii IpaiimMa ocHOBY 0ioTOITy
CKJIaaloTh CTPEC-TOJAEPAHTH, IO XapaKTepPU3YIOThCs
TpUBAJIUM TIepioIOM BereTalilii, OHTOreHe3y Ta iHIIUMU
O3HaKaMH, iXHsI aganTallis 10 eKCTpeMaJbHUX YMOB
BU3HAYAETHCS CEBOJNIOLIMHUMMU TIpoliecaMu, a He
cykuecisimu uu daykryauigmu (Grime, Pierce, 2012).
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AJle MOXJIMBOCTI €BOJIIOLI 0iOTOIly OOMEXYIOThCS
TUM, 110 MOXOIOAIOHI PO3IIAIalOThCs K TYIMUKOBI
JIiHIT eBomoLil a ixHi MOp(OJIOTiUHI 03HaK! JOCUTh
KOHCEPBATUBHI MO BiIHOLIEHHIO A0 3MiH OTOUYIOUYOTO
cepenoBuia. Lle o3Havae, 1110 eBoMIOLIlHI TpoliecH
JNAHUX EKOCHUCTeM OOMEXEHi W BOHU MOXYTb OyTH
BTpadeHi. ToMy 3 MO3UIIil OLIHKM €KOCUCTEeMHUX
MOCYT TaKuii 6i0TOI BiTHOCUTBCS 10 iH(popMalliiHO-
HayKOBOi KaTeropii, 110 mMoTpedy€e OXOPOHMU.

Xoua BUsSIBJIEHi HamMu OIiOTONMM i 3HAXOASTHCI Y
BaXXKKOIOCTYITHUX MiCLISIX, MPOTe€ BOHM Bpas3juBi IO
3MiHM 3O0BHIIlIHIX YMOB TOMY, IO 3MiHM KJiMaTy
B HamnpsMKy KOHTMHEHTasi3alili Ta apuausanii
MPUCKOPIOIOTh Jerpanallilo TirpoiTHUX €KOCHUCTEM.
BignosinHo 10 po3pobaeHoi Mertoauku (Didukh,
2014), Hamu MpoBeAeHO OAJTbHY OLIIHKY BILJIUBY 3arpo3.
PesynbraTul BIMBY 3arpo3 — 0i0TOMH, 1110 3HAXOASI THCS
Mo 3arpo3ol0 3HUKHEHHs (2 ©0anu), MaciTadu
BIuMBy — (3), cwia [ii BIUIMBY AaHTPOIOTEHHUX
(axkTopiB — 3MiHM CYTTEBI (2), CTYMiHb Ta IIBUAKICTb
BiTHOBJIEHHS (TUTACTUYHA, MWHAMIYHA CTiliKicTh) —
nyxe cnabka (4) Ta ixHs cO30JI0TiYHA 3HAYYIIICTh:
MOJIOKEHHSI B CYyKUECIiHHOMY psily KiHUEBi CTiliKi
KJIiMaKkcoBi Ta cyOKJIiMakcoBi cTafii (4), ekoyoriyHa
pernpe3eHTaTUBHICTh — IMOIIMPEHI Y MeXaX OJHOI0 Yu
KiJTbKOX OKPYTiB YKpaiHu (4), xapakTep MOIIUPEHHS —
BiIOMi OKpeMi JIOKAJTeTH HEBEJIMKOTo po3Mipy (4),
€KOJIOTiYHA aMIUIiTyla — MaloThb BY3bKYy aMILIITYLy
MO0 BiZHOLIEHHIO OO0 IIKaJl KiJbKOX efgadiyHux
daxropiB (4), €KOJOTiYHi YMOBU MOLIUPEHHS —
TPAIUISIOTHCS Y CIIeLM(IiYHUX eKCTpeMalbHUX YMOBaX
(4), HasgBHICTD iHBa3iITHMX BMIIB — HasBHI iHBa3iiiHi
Buau (3), CTyIiHb reMepOOHOCTI — OJIiroreMepOHMIA
(4), criBBiTHOIIICHHST BUIIB MiXX THITAMHU CTpaTeTii —
cTpec-TojiepaHTu/ekcriepeHTy 1,7 (4), co3ojoriuHa
3HAYYIIiCTh — HAasIBHi/BimcyTHi pinkicHi Bumm (1),
CUH(PITOCO30JIOTIUHUI cTaTyC (3aHECeHUN A0 CIUCKY
NATURA-2000 (2). Cyma 6astiB BIUIMBY 3arp03 CKJIa1a€
11 (I xJjac CTyMeHIO CTiKOCTi), a CO30JIOTiYHOI
s3Hauymocti — 34 (II xmac). Otxe, Kopemsini Mix
CTYMEHEM CTIIKOCTi Ta CO30JI0TiYHOIO 3HAUYIIICTIO 1T
LIOTO 0iOTOITY, 110 iICHYE B €KCTpeMalbHUX YMOBaX,
HeMae, i 3arpo3a HOro 3HUKHEHHS il BIJIMBOM
Iii aHTPOMOTeHHUWX YMHHUKIB cepeaHs. [lomamo,
IO psiA BOJOCIIANiB, 3a MOBITOMJICHHSIM MiCLIEBUX
KUTEJiB, CYTTEBO 3HU3WUIU IOTYXHiCTb, TOMY 30HU
Ty(OYTBOPEHHSI CKOPOTUJIMCS, a MAacCIITabu IIbOTO
Mpoliecy 3MEHIITUIUCS.

OLiHMMO BIUIMB iHIITMX MOXJIMBUX 3aTrP0O3, 30KpeMa
KJIiMaTOreHHOro xapakrtepy. BHacaigok minBUILEHHS
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TeMIepaTypu i, BIiAMOBiIHO, 30iIbIIEHHS KiJIbKOCTi
NIHIiB 3 TemnepaTypow moHan +14 °C macmTabHICTh
Ty(DOYyTBOPEHHSI MOXKE 3pOCTaTH, TMPOTE 3HUKECHHS

KUIBKOCTI oOmamiB Ta 30UIbLIEHHS 1HTEHCUBHOCTI
iXHbOTO  BUMApPOBYBaHHSI  MOXe CIIPUYUHUTHU
3HIDKEHHST 3allaciB  IMiA3eMHUX BOA 1 TMOCIA0OUTH

i mpouecu. I[lpu ToMy, 110 3HUXKEHHS OMAaIiB
CIOCTEPITa€ThCA Y APYTiii MOJIOBUHI JIiTA, 2 3MMOBUX
OIajiiB TOCTaTHbO IJIs1 (DOPMYyBaHHs TaKUX 3aracis,
IIe CYTTEBO HE BIUIMBAE Ha IIpOlecH TyPOYTBOPEHHS,
SIKi y BEpECHIi BXe 3racaroTh i MpUMUHs0ThC. CyTTeBe
3HAYCHHS MAa€ XapakTep 3ajsiTaHHS BOJOHOCHUX
1IapiB, JAe HAKOMWYYIOThCS TEBHi 3amacu Mia3eMHUX
Boj. TakMM YMHOM, MOXHa BBaXKaTu, 1110 1i YHiKaJAbHI
0ioTONM HE 3a3HAIOTh CYTTEBUX BTPAT, X0Ua Y KOXKHOMY
KOHKPETHOMY BHUIIaJKy TaKi BTpaTW MOXJIWBI 4epe3
MOPYIIEHHS YMOB TiIPOJIOTIYHUX MPOLIECiB. Y LiOMY,
KiJIbKiCHa OILliHKa BapTOCTi BTpaTM TaKMX OiOTOMiB
JIOCHUTB Brcoka (91,5 6ana = 63,5%) i BOHU HaslexXaThb
no Il knacy 3HaYMMOCTi, TOMY MOTPEOYIOTh OXOPOHU
(Didukh, 2016b).

3BaxkalouM Ha crneuugiky  CTPYKTYpU  LIUX
€KOCHUCTeM, 3yMOBJICHY B3a€EMOZIEIO JIiTO-, TigApo- Ta
OGiOTUYHMX KOMITOHEHTIB, a TAKOX Ha CTaH BUBYCHOCTI
npobjieMu, ixHEe (DYHKIUIOHYBaHHS  HOCHiIXKeHe
HEeIOCTaTHbO i MOTpedye opraHizailii MOHITOPUHTY
Ha oOpaHUX KJIIOYOBUX HilsTHKax i Bomocmanmax. Lle
MOXe€ CTaTU HayKOBUM 3aBIAaHHSIM JUTSI HalliOHATbHUX
MPUPOIHMX TapKiB "XOTUHCHKUIA" i "JIHICTPOBCHKMIA
KaHBIOH".

BucHoBku

biotonmm 3aliMaloTh KITIOYOBE Miclle B TNHUTAHHI
30epekeHHs 010pi3HOMAHITTS Ha BCiX PiBHSIX iCHYBaH-
HS JXWUBOTO, OCKIJIbBKM (DYHKIIOHYIOTh $IK IIUJTiCHI
CUCTEMU; XapaKTepU3YIOThbCS MEBHOIO PO3MIipHICTIO
i TaKMMH YMOBaMM iCHYBaHHS, $SIKi CIIPSIMOBYIOTBHCSI
JIiI€EI0 OAHOrO TOJIOBHOIO 30BHIllIHHOTO YMHHUKA Ta
OIHOTUITHOIO peakili€lo (BiamoBimmo) Ha 11i Aii. Bonu
3a0€3MeUyIOTh PO3BUTOK Ta BiITBOPEHHS ITOMYJISIIi
BUIIB, CJOyryloTb oceaumamu miasg  Hux. Cepen
piaKicHMX OiOTOIIB Ha OCOOJIMBY yBary 3aciIyrOBYE
7220 — Petrifying springs with tuff formations
(Cratoneurion), Mo Ha piBHWUHI TIpEeICTaBICHUU Y
JIHiCTpOBCHKOMY KaHbHOHI Ta MPUIETJIUX TEPUTOPISIX
Y BUIJISIAI KUJIBKOX JECSATKIB BOIOCIIAAiB HE3HAYHOI
MOTY>XHOCTi. ¥ 30Hi HaAMipHOIO 3BOJIOXEHHST TaKUX
BomocIiafiB  (opMyloTbCsl  yrpyrioBaHHST  Montio-
Cardaminetea  (Cratoneuretum  filicino-commutati),
npen-craBieHi  moaymikamu — MoxiB  Cratoneuron
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filicinum, Palustriella commutata, Didymodon tophaceus,
no sKWUX CTikae Boga, anacopoyerbes CaCO, i
(GOpMYIOThCST MOTYKHI Tyhu. Y Micli magiHHS Boau
Ha TIOBEPXHIO PO3BMBAIOTLCSI CMAparaoBOTO KOJbOPY
VIPYIIOBaHHSI  BojopocTeit  Stigeoclonietea  tenuis
(Cladophoretum glomeratae), a Ha AeUIO 3BOJOXEHUX
CKeJISIX — TeMHi IUISIMU LiaHOOaKTepiil yrpyrnoBaHHS
Gloeocapsetea sanguineae (Scytonema myochrous).
bing migHiXCOKST BOAOCTALiB MiCUSMU PO3POCTAETHCS
rirpodinbHUN  BUI  Agrostis  stolonifera (Molinio-
Arrhenatheretea  comm.  Palustriella  commutata-
Agrostis stolonifera). Takuii LiTICHUI KOMIIJIEKC SIBJISIE
00010 MiKpOKOMOiHAIlil0 3aKOHOMiIpHO IMOETHAHUX
JIAHOK, IO KiIacu(iKyloTbCsd (K CUTMa-acolliailis
Cratoneuretum  filicino-commutatae sigmetum. 3a
OLIIHKOIO BIUIMBY 3arpo3, CO30JIOTiYHOIO I[iHHICTIO
(IT xnac) BiAHOCHA LiHHICTb HOro BTpaTU IOCUTh
Bucoka (63,5% — II kmac). 3a xapakTepuCTUKaMU
crpaterii [paiima #oro ocHOBY (OpPMYIOTh CTpec-
TOJIEPAHTH, IXHS ajanTaiisi A0 eKCTPeMajbHUX
YMOB BHM3HAYAETLCA CBOJIOMIMHUMHI IIPOIICCAMM,
MOXKJIUBICTh SIKMX Y MOXOMOMiOHUX oOMexeHa. Tomy
3a TIOKa3HWKAMM €KOCHMCTEMHUX ITOCHYT Il OioTomm
BiIHOCUTBCA 10 iHGOpMaliiiHO-HayKOBOI KaTeropii
i moTpedye opraHizallii MOHITOPMHTIY Ta BiIIOBiIHUX
3aXO0[liB OXOPOHU.
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Hinyx A.I1.', Yopneit 1.1.2, Bymxak B.B.?, Bamensxk 10.A.3,
Kopxuxk B.IT.4, Pozen6air FO.B.!, Tokapiok A.1.%,.
Muxaiimiok T.1.! Pinkicuuii Tydporennnii 6ioron y 6aceiini
Juictpa. YKp. 60T. XXypH., 2018, 75(2): 149—159.

"Tactutyt 6oTaniku im. M.T. Xonoxnoro HAH Ykpainu
By. TepewieHkiBcbka, 2, Kuis 01004, Ykpaina
YepHiBelIbKUI HalLliOHATBHUI YHiBepcuTeT iMeHi FOpist
®enpkoBnua MOH Ykpainn

Bys1. Komoouncebkoro, 2, Yepnisui 58001, Ykpaina
SXMeTbHULIBKUH iHCTUTYT MAVYTI

mnpoct. Mupy, 101A, Xmenpaunbkuii 29015, Ykpaina
4HauioHaabHUI TPUPOIHMIL MapK "XOTUHCHKHAI"
ByJ1. Omimmiiiceka, 69, Xotun 60000, Ykpaina

BucsitiieHO yMOBY YTBOpPEHHSI Ty(]iB Ta iXHE MOLIUPEHHS B
Mekax JIHiCTpOBCHKOTO KaHBWOHY I MPUJICTIIMX TEPUTOPIii.
BunineHo ainsiHKu 3 BojocnaaamMu, Ha SIKUX KapOOHaTHi 1Mo-
PO CUJTYPY XapaKTePU3YIOThCSI TOPU3OHTATIBHUMU PO3JI0-
MaMH 3 YTBOPEHHSIM BOJIOYIIOPiB. Y 30HiI BKIMHIOBAaHHSI BOII,
110 CTiKAIOTh IO CTiHKAX YPBUIIL, (hOPMYIOTHCS YTPYTIOBAHHS
pizHuX KiaciB. LleHTpaibHe Miclie 3aiiMalOTh YrpyIroOBaHHS
Montio-Cardaminetea (Cratoneuretum  filicino-commutati),
TpeNCTaBIeHNX ToaymkamMu MoxiB Cratoneuron filicinum,
Palustriella commutata, Didymodon tophaceus, Mo SIKUX CTi-
Kae Bofa, Jie ancopoyerbes CaCO, i GopMyIOThCs TTOTYXHi
Tyu. ¥ micui magiHHS BOAM Ha TIOBEPXHIO PO3BUBAIOTHCS
CMaparaoBOro KoJbopy BOAOPOCTi yrpynoBaHHs Stigeocloni-
etea tenuis (Cladophoretum glomeratae), a Ha 371eTKa 3BOJIOXeE-
HUX CKeJISIX — TeMHI TJIIMU LiiaHOOaKTepiit, 1110 (POpMYIOTh
yrpynoBaHHs1 Gloeocapsetea sanguineae (Scytonema myo-
chrous). bins migHIXOKS BOAOCTIAAIB MiCLISIMU PO3POCTAETHCS
rirpodinbHuit Agrostis stolonifera (Molinio-Arrhenatheretea,
comm. Palustriella commutata-Agrostis stolonifera). Takuii 11i-
JIICHUI KOMILIEKC (MiKpOKOMOiHallisl) CUHTAKCOHIB Pi3HUX
KJIaciB, 1110 TIPEICTABISIOTH Pi3Hi OCENUINa, PO3TIISIIAIOTHCS
Hamu sk Oioron (habitat) 7220 Petrifying springs with tuff
formations (Cratoneurion), a 3a po3po0JieHO Kiacudika-
uieto UcrBiotop BimHOCUTBCS 10 TIepe3BOJOXKEHUX OiOTOMIB
TpaB'sHoro tuny (D:3.1222). g MikpokoMOiHallisl TpakTy-
€ThCsI SIK curma-acouiatlist Cratoneuretum filicino-commutatae
sigmetum. [TpoBeneHi KijbKicHa oriHKa BrumBy 3arpo3 (111
Kjac), co3osoriyHa 1iHHicTh (II kmac), oliHka BimHOCHOT
uinHocTi BrpaTtH (63,5% — 11 kitac) mokasaiu, 1o 1ii 6ioTonu
MOTPeOYIOTh TIEBHUX 3aXOIiB OXOPOHH.

Kimouosi ciioBa: Lycopo-Cratoneurion, 6ioror, [IHictep,
KaHbIOH, BogOCIa, Ty(hU, 0XOPOHA
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OxapakTepu30BaHbl yCIOBUSI 00pa3oBaHMS TY(hOB, UX pac-
MpocTpaHeHue B Tpeaeax JJHeCTPOBCKOro KaHbOHA U TIPU-
JIETAIOIX TePPUTOPUIA. BhIeIeHbl yUacTKM C BOIOIAIaMU,
Ha KOTOPBIX KapOOHATHBIE TTOPOJIBI CUITypa XapaKTePU3YyIOT-
Cs1 TOPU3OHTAJIBHBIMU Pa3jioMaMyu C 00pa30BaHMEM BOJIOY-
MopoB. B 30He BKIMHMBAHUS BOM, CTEKAIONIMX IO CTEHAM
00pBIBOB, (hOPMUPYIOTCSI COOOIIECTBA Pa3HBIX KJIACCOB.
LleHTpabHOE MECTO 3aHUMAIOT COOOIIIeCcTBa Kitacca Montio-
Cardaminetea (Cratoneuretum filicino-commutati), ipeacTaB-
JIEHHBIE TToayikaMu MxoB Cratoneurum filicinum, Palustriella
commutata, Didymodon tophaceus, 10 KOTOPBbIM CTEKaeT
Boza, rae abcopoupyercs CaCO, n HopMHPYIOTCS MOILHbIE
Tybbl. B MecTe nmageHust Boabl Ha MOBEPXHOCTh PA3BUBAIOTCS
paspactaHusl Boropocieit coodiiectsa Stigeoclonietea tenuis
(Cladophoretum glomeratae) N3yMpyIHOTO 1IBETa, a Ha CJieTKa
YBIQXHEHHBIX CKaJlaX — TeMHBIE TISITHA [IUaHOOAKTepHil co-
obuiectBa Gloeocapsetea sanguineae (Scytonema myochrous).
Y TOmHOXMS BONOTIAMOB MeCTaMU pa3pacTaeTcsi TUTpo-
bunbHbIN BUL Agrostis stolonifera (Molinio-Arrhenatheretea,
comm. Palustriella commutata-Agrostis stolonifera). Takoii
LIEJIOCTHBIN KOMIUIEKC (MUKPOKOMOWHAIINSI) CHHTAaKCOHOB
Pa3HbIX KJIaCCOB, MPEICTABISIOINX PAa3IUYHbIe MECTOOOU -
TaHUs, paccMaTpuBaeTcsl HamMmu Kak ouoton (habitat) Petri-
fying springs with tuff formations (Cratoneurion), KOTOpbIii
cornacHo kinaccudukaimu UcrBiotop oTHocutes K mepe-
YBJI&XXHEHHbIM OMoTOMNaM TpaBsiHoro tuna (D:3.1222). Ota
MUKPOKOMOWHAIIMST TPAKTYeTCs KaK CUTMa-acCOLMAIUs —
Cratoneuretum filicino-commutatae sigmetum. [IpoBeneHHbIe
KOJIMYeCcTBeHHbBIe olieHKM BiustHust yrpo3 (111 kiacc), coso-
siornyeckoit ieHHocTu (11 Kjacc) 1 OTHOCUTETbHOM LIEHHO-
ctu yrpart (63,5% — Il xnacc) mokasaau, 4TO 3T OMOTOIBI
TPeOYIOT OTpeAeICHHBIX MEP OXpPaHBI.

Kurouessie cnoBa: Lycopo-Cratoneurion, 6uoton, JIHectp,
KaHbOH, BoJONa, Ty(hbl, OXpaHa
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Melnyk V., Shynder O., Nesyn Yu. Habitats and the current state of populations of Cypripedium calceolus (Orchidaceae) in Ukraine.
Ukr. Bot. J., 2018, 75(2): 160—168.
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Abstract. Ecological and coenotic conditions of habitats and the current state of populations of Cypripedium calceolus
(Orchidaceae) are presented. The species grows in beech forests in the Carpathian and Crimean Mountains as well as in
Rostochchya. In other regions of Ukraine it occurs in deciduous (oak, hornbeam, oak-hornbeam, alder) and coniferous (pine)
forests as well as ecotones between forest and swamp ecosystems. The habitats of C. calceolus in the Podolian Upland are
represented by pine, beech forests, meadow-steppe, and ecotones between forest and steppe communities. Ukrainian populations
of C. calceolus are very small in numbers. The largest population consists of 1882 individuals. The structure of C. calceolus
populations depends on the antropogenic impact on habitats. Homeostatic populations of this species prevail in undisturbed
habitats. Antropogenic factors (cutting, drainage, fire, digging out plants and picking flowers) may lead to destruction of the
structure and complete elimination of the populations. However, some activities in soil surface can be favorable for formation of
new populations. Proposals to enhance conservation of C. calceolus in Ukraine are given.

Keywords: Cypripedium calceolus, habitats, population, Ukraine

Beryn

Cypripedium calceolus L. (Orchidaceae) — pinkicHuii
€BPA3iiCbKUIA BUI, BHECEHUI JO YEPBOHOIO CITMCKY
MixHapoaHOro cow3y OXOPOHU Ipupoau, bepHchbKo1
konBeHMil, KouBeHIlii CITES ta mo YepBoHUX KHUT
abo0 CMUCKIB BUMiB, IO MOTPEOYIOTh OXOPOHU B YCiX
KpaiHax €Bpomnu, Ae BiH mowwupeHuit (Terschuren,
1999). V 3B'a3Ky 3 UMM akKTyaJlbHMM 3aBIAHHSIM €
BUBYEHHS TTOMYJISILINM LbOro BUAY B YKpaiHi. B Hatii
roriepenHii myomikanii (Melnyk et al., 2018) netanbpHO
oxapakTepuzoBaHo nowupeHHs1 C. calceolus y Haiii
KpaiHi. MeToro naHoi poOOTU OYJIO BUCBITICHHST YMOB
Miclie3poCcTaHb i CTaHy MOIMYJIALi BUAYy B YKpaiHi.

Marepiaim Ta MeTOIH

IMonpoBi mocaiimkeHHs TpoBeaeHo B 2007—2016 pp.
3a 3arajbHOIpuitHATOIO MeToaukoio (Polevaja...,
1959—1976). BikoBy ctpykrypy nonyJsiiiii C. calceolus
BUBYEHO BIAMOBIIHO [0 METOIMKA MOCKOBCBHKOIL
IIKOJM MOMYJSLiAHOT Oi0Joril BUILMX POCAUH 3
ypaxyBaHHsIM crienudiku 1poro Bumy (Ontogenez...,
1967; Denisova, Vakhrameeva, 1978; Zahulskyi, 1994).
Ha3Bu BumiB pociuH ys3romkeHo 3 YekyicToMm
daopu Ykpainu (Mosyakin, Fedoronchuk, 1999).

© B.I. MEJIbHUK, O.1. IIMHAEP, }10.J1. HECHH, 2018
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PesyasraTi Ta 00roBopeHHs

Cypripedium calceolus — xanbuiedin, MiKOpPU3HUIA,
MepeBaXkKHO JIICOBUI BUIT, XapaKTEPU3YETHCS IITMPOKOIO
€KO0JIOr0-1IeHOTUYHOI0 amIutiTyaoio. B Cubipy pocre B
0epe30BO-sICEHOBUX, OEPE30BUX i COCHOBUX JIicax Ta 1o
oKpaiHax HU3MHHUX 6oJiT (Amelchenko et al., 1986).
V miBHiYHIN YyacTUHI AHIJIl el BUA NMPpUYpOUYECHUIA
JI0 1yOOBMX i ICEHOBMX JIiCiB Ta, 3piiKa, 10 BiIKPUTUX
BanHsgkoBuXx ckKenab (Kull, 1999). V lleHTpanbHiit
€spori C. calceolus TIOMUpPEeHNIA y TUCTIHUX, TIepe-
BaxXHO OykoBMX, Ta B cocHoBux Jicax (Ellenberg,
1986). /1o OyKOBUX JIiCiB MpUYpOYEHi MiCIIe3pOCTaHHS
Buay B Ykpaincekux Kapmarax (Tokaryuk, Chorney,
2009) Ta B ropax Kpmmy (Melnik et al., 2018). B
Vkpaincekux Kapmnatax C. calceolus € KOMITOHEHTOM
OJIHi€l acolliallii Ta ABOX JIepUBATHUX YrpyrnoBaHb
knacy Querco-Fagetea Br.-Bl. et Vlieg. 1937 (Tokaryuk,
Chorney, 2009).

Ha piBHUHHII 4YacTUHiI YKpalHU MicClLie3pOCTaHHSI
C. calceolus npuypodeHi 3Ae0iIbIIOIO A0 JMUCTSIHUX
qiciB (Melnik, 2000). Ha Boauncekomy Ilogicci
BUI POCTE Ha JEePHOBO-ITI30JUCTUX CYIIiILAHUX
IPYHTaX y 1y0OBO-COCHOBUX Jiicax Querceto (roboris)-
Pinetum (sylvestris) 3 Frangula alnus Mill. y migpocTi, y
rpaboBo-nyooBux jicax Carpineto (betulis)-Quercetum
(roboris) mercurialidosum Ta y BinbXoBUX jicax Alneto
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(glutinosae) franguloso (alni)-fruticosum) (Konishchuk,
2003; Reshetyuk, 2008; Davydov et al., 2014).

Ha Kuromupcekomy Ilomicci MicLie3HaXoIKeHHSI
C. calceolus npuypoydeHe 10 MOPYIIEHOTO YIPyMOBaHHS
JIMCTSIHUX JIiciB 3 mepeBaxaHHsAM Populus tremula L.,
IO HAJeXWUThb OO CYKIIECiiHOI cTaaii (opMyBaHHS
yrpyrnoBaHHs acoltiauii Potentillo albae-Quercetum Ha
necoBomy cxuiti 6anku (Homjak, Diduh, 2009).

VY Kuiscbkomy Ilomicci monynsiuia C. calceolus
y Jlyo'sracekoMy JicHuUTBI (BopomsHChKUit p-H)
npuypoueHa o rpabdosoro Jjicy Carpinetum (betuli)
asarosum, HEBeJIWKa iITHKA SKOTO pPO3TallloBaHa
B TMOHMXEHI MiCLIeBOCTI MiXX COCHOBMUM JIiCOM Ta
0YEPETAHO-0COKOBUM 0010TOM. [pyHTH — IepHOBO-
nim3ommcTi Topd'staMCT. CepenHiil BiK IepeBOCTaHY
ctaHoBUTh 50 pokKiB; BUCOTa AepeB — OJM3BKO 18 M;
cepenHiii miametp ctoBOypiB — 20 cM; 3iMKHYTICTh
kpoH — 0,8. Kpim Carpinus betulus L. (0,5) no ckinamy
IepeBOCTaHy BXomsIThb Alnus glutinosa (L.) Gaertn.
(0,2) Ta moomuHOKi ocobuHu Acer platanoides L.,
Betula pubescens Ehrh., Fraxinus excelsior L., Quercus
robur L., Ulmus laevis Pall. ITinnicok hopmytots Corylus
avellana L., Frangula alnus, Salix myrtilloides L., Sorbus
aucuparia L., Swida sanguinea (L.) Opiz, Viburnum
opulus L. TpaB'ssHUIT TTOKPUB (IIPOCKTUBHE MOKPUTTS
50%) dopmMye rmepeBaxHo Asarum europaeum L.
(15%) 3 yuactio Actaea spicata L., Ajuga reptans L.,
Aegopodium podagraria L., Anemone nemorosa L.,
A. ranunculoides L., Anthoxanthum odoratum L.,
Brachypodium pinnatum (L.) P. Beauv., Carex acuta L.,
C. digitata L., Deschampsia cespitosa (L.) P. Beauv.,
Filipendula ulmaria (L.) Maxim., Galium odoratum (L.)
Scop., Geum rivale L., Glechoma hederacea L., Impatiens
parviflora DC., Lathraea squamaria L., Lathyrus
vernus (L.) Bernh., Maianthemum bifolium (L.)
EW. Schmidt, Milium effusum L., Paris quadrifolia L.,
Potentilla  erecta  (L.) Raeusch., Ranunculus
cassubicus L., Rubus saxatilis L., Stellaria holostea L.,
Thelypteris palustris Schott, Veratrum lobelianum
Bernh., Viola mirabilis L. Ta pinkicHi Buau, BHECeHi 10
YepoHoi kHuru Ykpainu: Cephalanthera rubra (L.)
Rich., Epipactis palustris (L.) Crantz, C. calceolus —
Ta peTioHaJNbHO-pinKicHi: Ophioglossum vulgatum L.
Tta Polemonium caeruleum L. C. calceolus 3pocrtae y
BUTJIAII OKPeMUX JJOKyCiB. OTIrcaHe MicIie3pOCTaHHSI €
€KOTOHOM ITOMiX JTiICOBOIO Ta O0JIOTHOIO POCIMHHICTIO.
Moro eKOTOHHE TIOJOXEHHS TIPOSIBISIETHCS B
OCOOJIMBOCTSIX TPYHTIB Ta (QJIOPUCTUYHOMY CKJIaMdi
(diTolLIeHO3Y, B SIKOMY IIpeJCTaB/IeHi JIICOBI Ta OOJOTHI
BUIIW POCITUH.

Ykp. 60T. kypH., 2018, 75(2)

Ha UYepniriscbkomy Ilomicci HamMu  mociigkeHO
ymoBu Micue3dpoctanHst C. calceolus B ypouulli
IlymkapiBcbke B okonuigix c. YoioBa Pynnsa
PinkuHcbkoro p-Hy. Tyt BiH mnpuypodyeHuil a0
BY3bKOT'O €EKOTOHY O€pe30B0O-0CUKOBOTO JTicy Betuletum
(pubescentis) — Populetum (tremulae), 110 pO3MIIICHUIA
Mix 6omotom ITapucre i cocHOBUM JlicoM Ha OOpOBiii
tepaci Jluimpa. IpyHT — JepHOBO-IiA30MMCTUIA
Topd'sHuctuii. CepenHiii Bik JepeBOCTaHy CTAHOBUTh
50 pokiB, Bucota — 16 M, cepeHiii giaMmeTp CTOBOYpPiB —
30 cwm; 3iMKHYTicTh KpoH — 0,8. CriBBiZHOIIEHHS
MIOMiHAHTIB IePEBHOTO sIpycy Befula pubescens i Populus
tremula — 1 : 1. 1o ckiany AepeBOCTaHy TaKOX BXOJSITh
Alnus glutinosa i Quercus robur. Tlinmicok GopMy0OTh
Frangula alnus, Swida sanguinea, Viburnum opulus.
Y pospimkeHOMY TpaB'sSTHOMY spyci (IIpOEKTHUBHE
mokputtst  50%) mOMiHYyIOTb Asarum  europaeum
(10%) ta Aegopodium podagraria (10%) 3 yd4acTio
Carex sylvatica Huds., Agrostis capillaris L., Equisetum
hyemale L., E. sylvaticum L., Geranium palustre L.,
Cirsium  heterophyllum (L.) Hill, Melampyrum
nemorosum L., Paris quadrifolia Ta pinkicHi Buau:
Botrychium virginianum (L.) Sw., C. calceolus, Epipactis
helleborine (L.) Crantz, Ophioglossum vulgatum.
C. calceolus, s i iH1IIi pigKicHI BUIM, TIPUYPOUYECHUI 10
HaiibiabIn ocBiTIIeHnX Micib (Melnyk et al., 2006).

Ha Manomy [Ilojicci HamMmu [OOCHiIXEHO JBa
MicuesHaxomkeHHs1 C. calceolus y PiBHeHCHKIl
i TepHominbebkiit obnactax. Micue3pocTaHHsI B
JlioboMupcbkOMy JIiCHMUTBI mooaudy c. Kiineub
JlyoeHcbkoro p-Hy PiBHeHCBKOI 00J. TpuypoyeHe
JI0 SICEHOBO-BIJIBXOBOTO Jicy acouiauii Fraxinetum
(excelsioris)-Alnetum (glutinosae) Ha TOP®'THUCTO-
rmeeBux IpyHTax B OCTPO3BKil TIPOXimHINM ITOJIWHI.
HepeBoctaH Mae 70—80-piuHuii BiK i3 cepeaHiM
niameTpoM ctoBOypiB 30—40 cM i cepeIHBOIO BUCOTOIO
nepeB 25—28 M. Y HboMy JOMiHYI0Tb Alnus glutinosa Ta
Fraxinus excelsior 3 yaactio Betula pubescens, Quercus
robur, Picea abies (L.) H. Karst., Pinus sylvestris L.,
Sorbus  aucuparia. CnaOKOpPO3BMHEHMI  MiIJIiCOK
dopmytote Daphne mezereum L., Frangula alnus,
FEuonymus europaeus L., Padus avium Mill., Ribes
spicatum Robson, Sambucus nigra L., S. racemosa L,
Viburnum opulus. TpaB'ssHUli TOKpUB MpeacTaBIeHUI
Aconitum lasiostomum Rchb., Filipendula ulmaria,
Eupatorium cannabinum L., Geum rivale, Ajuga repens,
Laserpitium latifolium L., Lysimachia nummularia L.,
Lycopus europaeus L., Mercurialis perennis L., Paris
quadrifolia, Sanguisorba officinalis L., Scutellaria
galericulata L., Solanum dulcamara L., Equisetum
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sylvaticum,  Naumburgia thyrsiflora (L.) Rchb.,
Valeriana simplicifolia (Rchb.) Kabath, Veratrum
album L. BinmmideHi TyT i pinkicHi Bumu: Astrantia
major L., Epipactis helleborine, Huperzia selago (L.)
Bernh. ex Schrank & C.Mart., Geranium phaeum L.,
Iris sibirica L. ManouucenbHa nonyJsuist C. calceolus
MpuypodYeHa A0 HaiOiablI ocBiTAeHUX Miclb (Melnyk
etal., 2001).

B ypoummi Onekcioku mo6au3zy c. XoTiBKa
Kpemeneupkoro p-ny C. calceolus 3poctae 3a yMOB
AHTPOMIYHO-TPAHC(HOPMOBAHOTO POCITMHHOTO MTOKPH-
By. TyT TIepeBaXarOTb MOJOMI KYJIBTYPA COCHH
Ta ayba, € HEeBEeJMKi AUISHKW TPUPOAHOI JiCOBOI
Ta JIyUHO-CTENOBOI pOCIMHHOCTI. IpyHTM — cipi
JIiCOBi 3i 3HAYHMUM BMICTOM KapOOHAaTiB, OCKiJIbKHU
miacTuiapdo Tmopoao € Kpeipa. [lomynsinis
C. calceolus npuypoueHa 10 TaJsIBUHU COCHOBOTO JIiCy
50—60-piunoro Biky. CepeqHsi BUcoTa jaepeB — 18 M,
niametp — 20 cM, 3iMKHyTicTh KpoH — 0,6. BnacHe,
116 COCHOBE pifKoJiiccs acouiauii Pinetum (sylvestris)-
Covallariosum (majalis). Oxpim Pinus sylvestris 1o
CKJamy JepeBOCTaHY BXONSTh TOOAMHOKI JepeBa
Quercus robur, Tilia cordata Mill., a Ha NOHWXeHil
OisgHUi penvedy — Fraxinus excelsior i pinkicHUA
BUA AcHAPOGIOpW pPIiBHUHHOI YaCTUHM YKpaiHu
Alnus incana (L.) Moench. B mignicky npeactaBieHi
Cerasus fruticosa (Pall.) Woronow, Crataegus monogyna
Jacq., Corylus avellana, Frangula alnus, Euonymus
verrucosa Scop. TpaB'siHO-yarapHUYKOBUI1 SpyC He
3iIMKHEeHU# (MpOeKTUBHE TOKpUTTS 60%), mo ioro
CKJIay BXOISITh Actaea spicata, Agrimonia eupatoria L.,
Anemone sylvestris L., Asperula cynanchica L., Aquilegia
vulgaris L., Campanula persicifolia L., Chamaecytisus
ruthenicus (Fisch. exWot.) Klask., Convallariamajalis L.,
Dactylis glomerata L., Euphorbia seguieriana Neck.,
Festuca valesiaca Gaudin, Fragaria vesca L., Galium
verum L., Geranium sanguineum L., Helianthemum
nummularium (L.) Mill., Hepatica nobilis Schreb., Iris
hungarica Waldst. & Kit., Melittis melissophyllum L.,
Origanum vulgare L., Polygala comosa Schkuhr, Primula
veris L., Ranunculus cassubicus, Salvia pratensis L.,
Spergula morisonii Boreau, Viola canina L. Ta pinkicHi
BUIM, 3aHeceHi 1o YepBoHOI KHUTH YKpaiHnu: Adonis
vernalis L., Epipactis helleborine, Euphorbia volhynica
Besser ex Racib., Lilium martagon L., Neottia nidus-
avis (L.) Rich. ta C. calceolus.

Ha Posrtouui wmicuespocrannst C. calceolus
TPUYPOYEHIi JIO JIICOBUX yrpyrnoBaHb Ha KapOOHATHUX
IPYHTaX Ha TIPANOBUX MiABUILNEHHAX. Bua BXOAUTH
0 cKiaamy TIpaboBo-IyOOBUX CYyOyuyMH, CBIXKUX
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nyooBUX CyOyuyumH, CBiXXHUX TIpabOBUX CYyIiOpOB,
BoJiorux rpadoBux cyoyuuH (Ferenc, Khomyn, 2008).
B.I1. Tkauuk Ta I.b. beren (Tkachyk, Behen, 2004)
yrpynoBaHHsl 3 y4dactio C. calceolus BigHOCSTH IO
acotriattii Fagetum (sylvaticae) maianthemosum (bifolii).

‘YmoBu MicuespoctanHs C. calceolus Ha BonuHCbKii
BUCOYMHI JETaJlbHO BMCBITJIEHI B Halliii ImyOJikairii
(Melnyk, Logvynenko, 2013). Tyt nuiie 3ayBaxkumo,
1110 F10T0 JIOKAJIITeTU MPUYpOoUYeHi A0 1y0OBUX, 1yOOBO-
rpaboBHUX, rPa0OBUX Ta COCHOBUX JIiCiB.

Ha 3axinHomy Iloginni C. calceolus 3poctae Ha
PEHI3MHAX i BXOIUTH 10 CKIIAAy YTPYIIOBaHb COCHOBHX
Ta OYKOBHUX JIiCiB, a TaKOX MO MeXi MiX JIiCOBOIO i
creroBor pocauHHicTIO (Motyka, 1947). Ha Jluciit
ropi 6isg M. 3onoueBa C. calceolus € xapaKTepHUM
BUIOM OykoBoro Jicy acouiauii Fagetum fruticetosum
(Kulczynski, Motyka, 1936).

Hamu BuBuenHo wicuespoctanust C. calceolus B
JicoBoMy ypouuii Jlaya HapaiB no6ausy cagubu
HapaiBcbkoro nicHuirsa B 33-my kBapTtaini (bepexaH-
cbkmit p-H TepHOITIBbChKOI 0011.). Micie3pocTaHHS
MpuypodyeHe 10 TIuOoKoi Oajku Ha Oepesi JiCoBOro
CTpyMKa T00JM3y cTaBy. I[pyHTM — JepHOBO-
MiA30JUCTi, 10Ope 3BoJIoKeHi. bykoBuii Jtic acouianii
Fagetum asaroso-lamiosum Mae HEBUCOKY 3iMKHYTICThb
0,7. CepenHiit Bik gepeBocTaHy CTaHOBUTbL 50 pOKiB,
cepenHs1 BUcoTa — 18 M; cepeHili JiaMeTp CTOBOYpiB —
22 cMm. Okpim Fagus sylvatica L. no cknany nepeBoCTaHy
BXOIsATh Acer platanoides, A. pseudoplatanus L.,
Carpinus betulus, Cerasus avium (L.) Moench, Fraxinus
excelsior, Quercus robur, Ulmus laevis. Y miniicky pocrte
Tilia cordata. YarapHukoBuii sipyc 100pe BUPAKEHWH,
y Hbomy mnpencrasieHi Corylus avellana, Daphne
mezereum, Fuonymus europaea, Swida sanguinea.
TpaB'sHMiT TOKPUB MO3aidHUIA, B OOHMUX MICIISIX
MOro IpoeKTUBHE IOKPUTTs csrae 60%, B iHIIMX
(Mix yarapHUKaMu) BiH TOBHicTIO BixcyTHiit. Moro
CITiBIOMiHAHTaMU € Asarum europaeum i Lamium
galeobdolon (L.) L. 3 yuactio Aegopodium podagraria,
Ajuga reptans, Anemone nemorosa, Aposeris foetida (L.)
Less., Astrantia major, Athyrium filix-femina (L.) Roth,
Carex pilosa Scop., C. sylvatica, Circaea alpina L.,
Campanula persicifolia, Euphorbia amygdaloides L.,
Galium odoratum, Geranium phaeum, Hepatica nobilis,
Impatiens noli-tangere L., 1. parviflora, Isopyrum
thalictroides L., Lathyrus vernus, Maianthemum
bifolium, Oxalis acetosella L., Paris quadrifolia, Primula
elatior (L.) Hill, P. veris, Polygonatum verticillatum,
Polystichum braunii (Spenner) Fée, P. lonchitis (L.)
Roth, Pulmonaria obscura Dumort., Ranunculus
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cassubicus, R. lanuginosus L., Salvia glutinosa L.,
Sanicula europaea L., Scrophularia nodosa L.,
Stachys sylvatica L., Stellaria holostea, Viola mirabilis
Ta piOKiCHI BUAW, BHECeHi M0 YepBOHOI KHUTHU
VYkpaiuu: Cephalanthera damasonium (Mill.) Druce,
C. longifolia (L.) Fritsch, Galanthus nivalis L., Epipactis
helleborine, Lathyrus laevigatus (Waldst. & Kit.) Gren.,
Lilium martagon, Neottia nidus-avis, Platanthera
bifolia (L.) Rich. ta C. calceolus, xoTpuii y 1bOMY
YIPYIIOBaHHI pOCTE HA HAOIIbII OCBITIIEHUX MiCLISIX.

M.M. 3arynbcbkuit (Zahulskyi, 1994) omnucye
crenoBi yrpynoBaHHs1 3 y4actio C. calceolus Ha
ocTaHleBux ropax 3aximHoro IToginis i BiZHOCUTSH iX
Ilo acotrianiii Brachypodietum purum ta Brachypodietum
caricosum (humilis) ¢dopMauii Brachypodieta pinnati Ta
acouiartii Caricetum inulosum dopmartii Cariceta humilis.
ITpu usomy C. calceolus npuypoyeHUii mepeBaxKHO 10
nepioi ¢opmailii, a s Apyroi 3adikcoBaHMii TuLIe
OJIVH JIOKAJITET BUILY.

Cnin 3ayBaxutu, 10 ¢dopmMmallisa Brachypodieta
pinnati 3aliMa€e HaWOLIbII BUCOKE ITOJOXEHHS Ha
CXWJIaX OCTaHLEBMX Tip i Yy BUIISIAI BY3bKOI CMYIM
3aBpmupmiku 5—10 M mpuigrae 6e3mocepeIHbO 10
JIICOBUX YrpyIliOBaHb Ha BepLIMHAX Tip. 3 MPUIETIUX
JIICOBUX YIPYIOBaHb HA BEPINMHAX OCTAaHIIEBUX Tip
BiIOYBa€ThCsl iHTEHCUBHA iHBa3ist Pinus sylvestris 1o
CTEIIOBOTO YTpyMoOBaHHS i (OpMyBaHHS COCHOBMX
piakomdich, $Ki 3 4YacoM MOXYTb MEpPETBOPUTHUCS
Ha COCHOBIi Jlicu. ¥ 3B'I3Ky i3 1LIUM yrpyrnoBaHHS
C. calceolus 3a naHVX YMOB CKOpIillle € HE CTEMTOBUMH,
a eKOTOHHUMU.

Ha Uentpansnomy Ilomimti C. calceolus pocte
Ha CBITJIO-CipuX IpPyHTaxX Yy TIpaboBUX i TpaboOBO-
nyoosux gicax (Kovalchuk, Klots, 1987). Ha
ITpuaHINPOBCHKilA BUCOYMHI MiCLIE3POCTaHHSI BUIY
B oKoMIIsIX ¢. BepHuropomok Ko3siTMHCHKOTO p-HY
Binnumbkoi 061. y 80-x pp. XX ¢T. OyJi0 BUSIBJIEHE Y
JIIIIMHOBO-TyO00BOMY Jici coto3y Alno-Ulmion moonu3sy
3a00J104€HO1 AUTSTHKY,, BKPUTOI BUTBIITHIKOM (Vorobyov,
2014). Ho rpaboBOro JiCcy IIOOJM3Y HEBEIUKOIO
0os0Ta MpPUYpOYEHE MiClLIe3pOCTaHHSI BUAY Ha
IMpunHinpoBchKiit BucoynHi B Karapauubkomy p-Hi
Ha KuiBmuHi (Lyubchenko, 1980). €nuHe cyuyacHe
micuesHaxomkeHHs C. calceolus y JliBoGepexkHOMY
Jlicocreny B okonuusix c. byraiska I[TonTaBcbkoi 00JI.
MpUypoYeHe 10 y3Jiccs 6alipayHOro JUIMOBO-Ay0OBOTO
nicy (2009, J.A. JaBunos (KW)).

O HEeHOTUYHUX OCOOJIMBOCTEN MicClIe3pOCTaHb
C. calceolus B Mexxax Bci€l YKpaiHu 103BOJISIE BUSIBUTH
ix perioHaqbHY cnenudiky. Tak, B TipCbKUX cUCTeMax
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Kpumy ta Ykpaincbkux Kapnar et Bua npuypodeHui
no dopmauii Fageta sylvaticae. 1o OyKOBUX JiCiB
acorrianiii Fagetum (sylvaticae) maianthemosum (bifolii),
Fagetum (sylvaticae) fruticosum, Fagetum (sylvaticae)
asaroso-lamiosum BiH TIpUYPOUCHUN y JICOBUX
ekocuctemax Posrouus ta 3axinHoro [Mogimts. Okpim
toro, 3axinHe [Moginns — e eauHMit B YKpaiHi perioH,
ne C. calceolus BXomuTh 10 CKJIay acolialliil CTernoBoi
pOCIuHHOCTI:  Brachypodietum (pinnati) purum i
Brachypodietum (pinnati) caricosum (humilis) dopmartii
Brachypodieta pinnatinataacouiauii Caricetum (humilis)
inulosum (ensifoliae) dopmanii Cariceta humilis. SIx
yXe 3a3Havyayiocsi, Ha BEPIIMHU OCTaHLEBMX Tip, IO
SIKMX TIPUYPOYEHi 3a3HauyeHi CTernoBi yrpyIroBaHHS,
BiIOyBa€ThCcsl iHTEHCUBHA iHBa3isg Pinus sylvestris,
pioKoJiiccs SIKOI 3 4aCOM MOXYTh IMEPETBOPUTHUCS Ha
cocHoBi Jicu. 3a takux ymoB C. calceolus € BUIOM
€KOTOHIB MiX JIiCOM i CTeTIOM.

Micue3poctanHsa Buny Ha Ilomicci Bim3HayarTbCs
3HAUYHOIO  €KOJIOrO-LIEHOTUYHOIO  aMIUIITyaol0 i
MPUYPOYEHi OO YTPyNOBaHb COCHOBHUX JICiB acouiarlil
Pinetum (sylvestris)-Covallariosum (majalis), nyooBo-
COCHOBUX JiciB acomiamii  Carpineto-Quercetum
mercurialidosum, rpaboBuUXx JiciB acouiaiii Carpinetum
asarosum,  0epe30BO-OCUMKOBUX JICiB  acouialil
Betuletum (pubescentis)- Populetum (tremulae), Biabxo-
BUX JiciB acomiauii Alnetum (glutinosae) frangulae
(alni)-fruticosum Ta ICEHOBO-BIJIBXOBUX JIiCiB acoIlialii
Fraxinetum (excelsioris)-Alnetum (glutinosae).

Pinkicui nokanitetn C. calceolus 'y Mexax
BonuHcbkoi Bucounnu, [TpuaHinpoBchbKoi BUCOUYMHU
Ta [lpuUAHINPOBCHKOI HU30BMHU TIPUYPOYEHi 10
COCHOBUX, IyOOBUX, rpabOBO-Iy0OBUX, IPpabOBUX Ta
SICEHOBO-IyOOBMX JICiB.

Cnin 3ayBaxutu, mo C. calceolus TparsieTbcs
JIAIIe 10 OKpaiHaxX 3a3HAYCHUX JIICOBUX YIPYIIOBaHb,
0 SIKMX, SK TPaBWJIO, MPWIATAlOTh 00JI0Ta, TOMY
€ BCi MiAcTaBM BBaXKaTW HOro BUIOM €KOTOHIB MiX
JIICOBUMM Ta OOJIOTHUMM YrpymoBaHHIMU. Takum
yuHoM, Micue3dpoctanHs C. calceolus B YkpaiHi
MPUYPOUYEHi MepeBaXHO A0 €KOTOHIB MiX JIiCOBOIO Ta
0OJIOTHOIO POCIMHHICTIO Ta MiX JIiCOBOIO I CTETIOBOIO
POCJIIMHHICTIO, 1110, WMOBIpHO, TIOB'A3aHO 3 HOTO
€KOJIOTiYHMMU MTOTpedaMu B 10CTaTHLOMY I'PYHTOBOMY
3BOJIOKEHHI Ta HaIliB3aTiHEHHI.

HaBonuMo BimomocTi Mpo cTaH MOMyJasLii
C. calceolus y pi3HMX 9acTUHAX MOTO apeay B YKpaiHi.
YucenbHICTh OCOOMH y TOMYJISLISIX BUAY B Hallliid
KpaiHie HeBUCOKO10. Tak, HaTepuTopii byKoBUHCHKOrO
IMpuxapnartss C. calceolus TpariSIETbCS Y BUIISIIL
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Tab6auys. JIunamika yucensnocTi nonysuii Cypripedium calceolus B okommusx c. JIyo'suka (Bopoasncekuii p-u Kuiscbkoi 00.1.)
Table. Dynamics of the population numbers of Cypripedium calceolus near Lubyanka village (Borodyanka District, Kyiv Region)

. Howmep sokycy
Bikosuii ctan Poku Bcroro
1 2 3 4 5 6 7
. 2007 3 - - 2 - 1 - 6
! 2008 1 - 1 1 - - 3 6
X 2007 27 8 26 11 20 - 94
m
! 2008 4 8 25 14 8 26 88
2007 46 22 47 239 59 20 - 433
A\
2008 52 16 58 228 50 41 70 515
g 2007 68 65 26 768 48 23 - 998
(poc/IMH 3aranom) 2008 60 64 28 869 148 24 80 1273
g 2007 11 24 2 205 42 - - 284
(0cOOMH, LIO TJIOAOHOCHIIN) 2008 4 13 2 134 38 - 18 209
2007 144 89 81 1035 118 64 - 1531
3arasiom
2008 117 84 95 1122 212 73 179 1882

HEBEJIMKUX JIOKYCiB a00 TIOOAMHOKMUX OCOOUH.
Haii6inbin yncenbHa TTOMYJISILS cepen JOCTIIKEeHNX Y
LIbOMY perioHi Oyna BigMiueHa B JIiCOBOMY 3aKa3HUKY
"IIxxepeno” B okommisgx c¢. Bamsg Kyssmmaa — 119
0COOMH. BiHIINUX 1OCTIIKEHUX ITOITYJISILISIX BOKOJIMIISIX
cin Imn6ouok, Cnacbke, PeBue BoHa 3HAYHO HMKYA,
BinnoBigHo 53, 17 i 14 ocobuH. LIinbHICTh MOMyAsLii
CTaHOBUTH 2—9 0cobMH Ha 1 M2 Y BIKOBMX CIIEKTpax
MepeBaXkaloTh BipriHiIbHI Ta iMMaTypHi OCOOMHM B
YMOBaX OXOPOHHOTO PEXMMY Ta IMMaTypHi OCOOMHU
mpu  aHTporriyHoMy  HaBaHTaxeHHi  (Tokaryuk,
Chorney, 2009). locrimxeni O.B. Pemretiok momyssirii
C. calceolus wa bykoBuHcbkomy [lpukapmarri
Hamiuytotb 37—111 pi3HOBIKOBUX OCOOMH, $Ki
TPAIUISIOTECS TTOOOWHOKO ab0 Yy BUIVISIAI OKpPEMMX
sokyciB. [Monynauii Bugy B IlpyT-AHiCTpOBCHKOMY
MEXUpiuyi OiIbII YMCeIbHI, HaliOiIbIlIa cepel HUX —
y "HopHOIOTOLILKOMY" 3aKa3HUKY B 3aCTaBHiBCbKOMY

p-Hi YepniBeupkoi 001. — 456 0cOOMH BUIY
(Reshetyuk, 2010).
Husbkoto YHCEJIbHICTIO XapaKTepU3YyIOThCS

sgokanpHi monynsuii C. calceolus 'y ropax Kpumy.
HaiiGinpma xpumchka mnomynasuisg Hatiyye 20—30
ocobuH (Krasnaya..., 2015).

ManouucebHUMU € TaKOX PiBHUHHI TOMYJISii
C. calceolus. Ha Bonuncwkomy IMogmicci B YepemcbKkoMy
nmpupogHoMy 3amnoBigHuKy (I13) momyssiis Bumy
3aiiMae mwiomy Onm3bko 200 Mm% B ii Mexax 3pigka
TparIsitoThest KypTuHU 1o 2—3 ocodbunu (Konishchuk,
2003). Mix cemamu Ilepenmicka Ta Cymubaba B
Typiticbkomy p-Hi BomHCBHKO1 00J1. BUSIBJIEHO JIUIIIE 2
ocobounu (Davydov et al, 2014). JlokanbHa MOIYJISLIis
B okomuix c¢. Crapi BenigHuku OBpYLILKOTO p-HY
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Ha ZKutomupcbkomy Iloiicci cklagaeTbes 3 KiTbKOX
JIOKYCiB, BOTHOMY 3 IKMX OYyJ10 HapaxoBaHO 14 rmaroHis,
BT. 4. 11 — kBiTkKoHOCHUX (Khomyak, Didukh, 2009).

Ax Haiibinbln yrcenbHa Ha YkpaiHcbkomy [lomicci
BinmiueHa nomysisiiist C. calceolus y 3aXimHUX OKOTUIISIX
c. Jlyo'suka BoponsHcbkoro p-Hy KwuiBchkoi o01.
B ii Mexax Oyso 3acikcoBaHO 7 JOKYCiB (HMHI OAUH
JIOKYC yXe 3HHUK), PO3MIilleHWX Ha TUIOII OJM3bKO
60 ra. 3arajbHa YHMCEIbHICTb OCOOMH 3a JaHUMU
pi3HUX pOKiB cTaHOBUTH 1 531—1 882 (Tabmmiid).
OHTOreHEeTUYHUIN CHEKTp — IIPaBOCTOpOHHI. Ha
reHepaTMBHI OCOOMHM TIpUIagac OJn3bKo 55%,
BipriHibHi — 30%, iMmmarypHi — 8%, rOBEHiNbHI —
7%. 1llopiuHo BinOyBaroThcs GIyKTyallil YuCeTbHOCTI
0COOVH Pi3HUX OHTOTeHETUYHUX cTaHiB. binsbko 60%
KBITYIOUMX OCOOMH 3aB'sI3yI0Th TUION.

IMonynauii C. calceolus na JliBooepexHomy Ilomicci
XapaKTepU3yBaJIMCSI 3HAYHO MEHIIOK YHCEJbHICTIO.
B Pinkuncskomy p-Hi UepHIiroBchbKoi 00J1. B ypOUMILIi
Kinceke Oynu 3acdikcoBaHi HEBEJNWKI KypTUHU
no 4, 10 i 25 ocobun (Pryadko, 1982). B ypouwunui
[MymkapiBcbke moosm3sy c. YrmioBa PynHs BigMiueHO
25 ocobuH (Melnyk et al., 2006).

TakoxX  HE3HAUYHOIO  YHMCEJbHICTbIO  OCOOMH
C. calceolus BigMivaloTbcsl TomyJsduii Ha Maomy
IMonicci. B ypounini Onekcioku B KpemeHelnbKoMmy
p-Hi TepHOIiIBCHKOI 00J1. JTOKaJbHA MOMYJISILIiss BULY
3aiiMaza oty 0au3bko 700 m? i ckiaganacs 3 31
pizHoBikKoBO1 ocobuHu (Hlinska, Skoroplyas, 2008).
Jluiie 14 ocobun Bugy 6ys0 BusiBieHo Hamu B 2002 p.
y JIOKQJIbHi/ TIOMyJisilii Ha TepuTopii JlepmMaHChbKO-
Octpo3bkoro HIIIT B 3ponOyHiBcbKOMY — p-Hi
PiBHEeHCBHKOI 00JIaCTi.
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Ha reputopii I13 "Po3rouusa"” goKaabHa MOITYJISIIis
C. calceolus Oyna mpencraBieHa y BUIJISIAL BY3bKOI
cTpiuku 3aBIOBXKM 220 M i 3aBmmmpiiku 1—10 m. VY ii
cKJiani BiaMiueHo 186 0coOMH, B T. U.: BipriHITbHUX —
12%, renepatuBHux — 29%, cyOceHinbHUX — 5%.
MakcumanbHa IIIbHICTh cTaHOBMIA 11 ocoObuH Ha
1 m? (Tkachyk, Behen, 2004).

HocnimkeHi HaMyu Ha BoOJMHCBHKINM BUCOUYMHI TpuU
JokanbHi monyJistuii C. calceolus 3HAYHO Bigpi3HSI-
IOThCSI MizK C00010 3a JemorpadiuHMMU IMTOKa3HUKAMMU.
Y nonynsuii B sicoBomy ypouuiii Ipomoinr nmooausy
c. Ieperokn CoxalbChkoro p-Hy JIBBIBCbKOI 0OJI.
OyJ10 BUsIBAEHO ABa JokycH moumeto 0,3 ta 1,0 ra. B
TepIIoMy 3 HUX Oyo BHsIBIeHO 219 ocobuH, B T. 4.
112 reHepaTuBHUX, cepel IKux 90 — MIOOOHOCUIIN).
JJ1s TIpoCTOpPOBOI  CTPYKTYpU LILOTO JIOKYCY Oyiau
XapakTepHi KypTUHU 1o 6—7, pinme 10—14 oco6uH y
KOXHiil. B apyromy sokyci 3acdikcoBaHo 61u3bko 200
ocobuH C. calceolus, TpeTUHA 3 IKUX — T€HEPATUBHI.
OHTOreHeTUYHMI CMEKTP MOBHOCTaHOBUI. JIBi iHIII
MOMYJISLil, 10 3HAXOAATbCsd Y MIIMHIBCBKOMY p-Hi
PiBHeHCBKOT 00J1., — MayiouncenbHi. B onHiil 3 HUX —
B YpouMlli YXuHelUb Oiis ¢. YssHiBKa OyJ10 BUSIBJIEHO
60 pi3HOBIKOBMX OCOOMH Ha TUTOIIi 25 M?; y ApyTiit —
B OKOJIMIIX C. BiaamucinaBiBka — juiie 16 ocoOMH Ha
o 5 m? (Melnyk, Logvynenko, 2013).

M.M. 3aryascbknit (Zahulskyi, 1994) wHasiB
y3arajJibHeHi  BiJOMOCTi MpO CTaH  MOMYJSLIii
C. calceolus na ocraHueBuX ropax 3axigHoro [Tominns
(JIbBiBcbKa 0611.). IxHs mioma Hesenuka — g0 1 ra
Ha KOXHill 3 Tip, IIIBHICTh TaKOX HEBUCOKA — Bil
1 go 10 maroHiB Ha 1 M2, OHTOreHEeTUYHi CIEKTPU —
MOBHOCTAHOBI, Ha TeHEPaTUBHI OCOOMHM MPUIIATAE 1O
30%, Ha 1oBeHiIbHI — 00 10%, ane ocTaHHi OyBalOTh
BiICYTHI.

B.M. Pano (Ralo, 2003, 2012) HaBiB aOCOJIOTHI
MOKa3HUKU 4ucenbHocTi mnonynasauii C. calceolus
Ha BepxoOy3bkoMy ropOoripi B MiBHiUHIM 4YacTUHI
3axinHoro Ilomimns. 3rimHO g0 #oOro paHux, Ha
r. [Timnmuceka 6ymno 3agikcoBaHo g0 200 pi3HOBIKOBUX
ocobuH, Ha ropax Cropoxuxa, Bucoka, Kynuiipka —
pa3om 10 220 ocoouH, HaT. CuHboxa — 80, HaT. CBsTa —
50, ypouuii Bocbmaiiri — 26, Ha r. I[liicecbko — 25, B
ypounii Toponuceko — 15, Ha 1. Binoxa — 6, Ha ropax
Hioposa, Pyna, I3BiHens, depes'saku, Kozak — mo 2
0COOMHM Ha KOXHilA.

VYV nokanpHilt nonynsuii C. calceolus y 6ykoBoMy
qgici B HapaiBcbkomy JlicHULITBI  bepexxaHchKoro
nepxuiicrocny B TepHOMUIbCHKi 00J1. OyJ10 BigMiueHO
230 pizHoBikoBux ocobuH (Melnyk, Korinko, 2005).
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Ha Ientpansaomy [omimni y monyssii C. calceolus
B ypouuii KomapHa mno6ausy c. YopHoBomu
Toponenbkoro p-Hy XMeIbHUIIBKOI 0071. y 1981 p. Ha
ol 6au3pko 150 M? Gyno BusiBieHo 80 OCOOMH,
3 sgkux 34 — reHeparuBHi. Ha 1986 p. y Hiil BXe
HapaxoByBajiocs 114 ocobun (Kovalchuk, Klots, 1987).
Ha TlpunHinpoBchbKifi BUCOYMHI B MiBAEHHUX
okomisgx c¢. BepHuropomok Ko3garmHCBKOro p-Hy
BinHunpbkoi 007. Ha moyatky 80-x pp. XX CT.
0.0. OpnoBuMm OyIO BiZMiYeHO OJM3BKO OMHIi€]
TUCSIUI reHepaTUBHUX ocoOuH C. calceolus Ha TUTONII
oinpire 1 ra. B 2014 p. Tyt Oy710 BUSIBIEHO TiITBKU 25
HekBiTyuux ocobuH (Vorobyov, 2014). B oxonuusx
c. banko-lllyunnka B Karapauibkomy p-Hi Ha
KwuiBmmni B 1980 p. Oyno 3adikcoBano 20 ocobuH
C. calceolus, y T. 4. 7 reHepatuBHux (Lyubchenko,
1980). ¥V 2002 p. y wiif momynsiiii BxXe HalidyyBaJloCs
1o 50 pi3HOBIKOBMX OCOOMH, 3 skux Maiike 80%
cTaHOBUIM nipereHepaTuBHi (Synko, Rakov, 2003).
Ornsin HaBeIEHUX BiIOMOCTEH MpPO YMCEIbHICTh
nontysiiit C. calceolus y pi3HUX YacTWHAX apeary
BUIY B YKpaiHi CBiIYMTb, 110 BOHM B Hallliil KpaiHi
rnepeBakHO MajodyucesbHi. Haliuacrime mo iXHbOro
CKJIaJy BXOAMTbH Bill KiJIbKOX HO KiJIbKOX HECSTKiB
ocobuH. TinbkKu OKpeMi MNOIyJslil HapaXoBYIOTb
KilbKa coTeHb ocoOuH. Haiibinema B VYKpaiHi
nonyasuis C. calceolus 3adikcoBaHa B OKOJHUIISX
c. Jlyo'suka BoponsHchKoro p-Hy KwuiBcbkoi 0011,
BoHa Hajiuye maiike 1900 ocoOuH (AuB. TAOIMIIIO).
Husbka yncenpHICTh MOy pOOUTH 1X HECTIKU-
MU 10 iHTEHCUMBHOIO AaHTPOITIYHOIO TIPECIHTY.
3puBaHHSI TEeHEPaTUBHUX IIaTOHIB, BUKOITyBaHHS
pociuH, BUpyOKa JiciB Ta Mejiopallisl TpU3BOASITH
0 Jerpajauii Ta IIOBHOI eJliMiHALil ITOMYJISILIii
Buny. B VYkpaini 3HUKIM mpuHaiiMHI 29 JoKaniTeTiB
BUIY, IlepeBaXKHO Ha TepuTopii KUTOMUPCHKOIO i
Kwuiscbkoro IModticest Ta [TpunHinpoBchbKoOi HU30BUHU.
OnHoyacHO 3 Jerpajali€lo OJHUX TIOIyJISLii
C. calceolus B YKpaiHi BimOyBaeTbcsi (HOPMYyBaHHS
Ta pPO3BUTOK iHIMX. LlpoMmy crpuse BUKIUKaHE
AHTPOITIYHUMM i IPUPOTHUMHU (DAKTOPAMHU ITOPYIICHHS
I'PYHTIB, Y XO/Ii IKMX PYMHYETbHCS JTicOBa IMiICTUIKA i Ha
ITOBEPXHIO BUCTYIIA€ MiHepaJlbHA YacTWHA IPYHTY. 3a
HasBHOCTiI B Hili HEOOXiIHOIO IS PO3BUTKY MiLIETilO
rpuba i3 pomy Rhizoctonia DC. HaciHHS Tomamae
B CIPUSITIMBI YMOBM MJIsl TpopocTaHHs. HaBiTh 3a
OOMEXXEeHOI KiJIbKOCTI OCOOMH Yy TOMYJISILisX BUIY
TreHepaTMBHI OCOOMHU MPOAYKYIOTh BEJUKY KiTbKiCTh
HaciHHs — B omHoMy ruioni C. calceolus MicTUTBCS
Bin 2210 mo 8520 HaciHuH (Zahulskyi, 1994), gke €
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JIy>Ke JIETKUM 1 MOXKe PO3HOCUTHCS BiTPOM Ha 3HAYHY
Binctanb. Lle € mobGporo nepeayMoBoio (GopMyBaHHS
HOBMX TTOMYJISALIM Ha MOPYLIEHWX 3eMJIX (Ha Miclli
pPO3KOMOK, TMpocik, puTBUH). IIpoTe HasBHICTh
CIPUSITIMBUX YMOB IS (bOPMYBaHHSI TIOMYJISILIii
C. calceolus Ha nesIKUX OUISTHKAX HE 3MOXeE YIIEPEIUTH,
a JIMIIe JEeII0 CIOBIIBHIOE TEHICHIII0 10 Aerpanalii
BUIY B YKpaiHi.

SIK CBimUMUTBL OOCBiA OaraThboX €BpONECHKUX KpaiH
(Terschuren, 1999), oxopona C. calceolus ex situ He €
eekTUBHOIO. Y 3B'SI3KY 3 IIUM aKTyaJIbHUM 3aBIaHHSIM
OXOPOHU BUY € CTBOPEHHSI SIKOMOTa 0101 KiJIbKOCTI
MPUPOIHO-3aMOBiAHUX TepuTopiit. B YkpaiHi 1ie B
1919 p. Oyao 3ampOTIOHOBAHO CTBOPUTHU ITaM 'SITKY
npupoau njst oxoponu C. calceolus (Bryzgalin, 1919).
Humni B Ykpaini nonynsuii C. calceolus 0XOpoOHSIOThCS
Ha TepUTOPii TPUPOTHUX 3aMOBiTHUKIB: "KpuMmchkuit”,
"Menoo6opu", "Postouua" i "Uepemchkuit"; Halio-
HaJIbHUX TIpupoaHux mapkis: "Tammmekuit”, "Tyiryis-
mwuHa", "JIepmancbko-OcTpo3bkuii”, "JIHICTpOBCHKMIA
kaabpiioH", "Kpemenembki ropu", “IlomiabChKi
Tosrpu", "Mpun'are-Croxin", "IliBHiune IMTomimrs"
i "IHaupkuii"; Ta 0inbir HixX 40 3aKa3HUKIB Ta iHIINX
MPUPOIOOXOPOHHMX O0'EKTIB  3arajbHOIEPXKaBHOTO
1 MicieBoro piBHS. 3a HAIIMMM pPeKOMEHAALisIMU
Ta HAyKOBUMM OOTPYHTYBaHHSIMU JUISI OXOPOHM
C. calceolus cTBOpeHO naHmA(GTHUN 3aKa3HUK
MmicuieBoro 3HaueHHs "CtopoxiBii" y JIy6'sHCBKOMY
nicauurBi B BopoasiHcbkomy p-Hi KuiBchbkoi 001.
(mmomta 47,9 ra) Tta IyTAHCBKMI  OOTaHiUYHUIA
3aKa3HUK MiCLIEeBOTO 3HaYeHHs Ha oKoJuli c. Hapais
bepexaHcbKoro p-Hy TepHOMiIBCHKO1 00J1. y JTICOBOMY
ypounini "Jlaya HapaiB" HapaiBcbkoro JicHUIITBA
(rutowa 4,6 ra).

BucHoBku

Cypripedium calceolus B YKpaiHi pocTe IepeBaXkHO B
€KOTOHAaX MiX JIICOBUMM i CTEMOBUMMU Ta MixX JTiCOBUMU
i 6osmotHUMHU ekocucteMaMu. [Tomynauii C. calceolus B
YKpaiHi MaJIourCesbHI i HApaXxOBYIOTh 31€01JIbILIOTO Bifl
KIiJIbKOX IO KiJIbKOX JIeCSATKiB OCOOMH, 3HAYHO piJlle
MOMyJIsILil BUIY NpeACTaBJieHi KiJbKOMa COTHSIMU
ocobuH. Haiibinpima 3adikcoBaHa momysiiliHa
YUCENBbHICTh BUIY csara€e 1882 ocoOMHM (B OKOJMIISX
c. Jlyo'suka BoponsiHcbkoro p-Hy KuiBcbkoi o06i1.).
CTpyKTypa TIONMYIALiN 3aJIeXXUTh Bif, aHTPOIIYHOTO
BIJIMBY  HAa  MiCLE3POCTaHHSI. TomeocratuyHi
ITOMYJISIIi] 3 TTOBHOCTAHOBUMHU BiKOBUMU CIIEKTPaMM
MpeICcTaBieHi B aHTPOIIYHO HE MOPYIIEHUX Miclie-
3pOCTaHHSIX. AHTPOITiUHiI ¢akTopu (BUpPYyOKa JIiCiB,
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OCYIIIEHHsI OOJIT, MOXeXi) MPU3BOMSATH IO Jerpamaril
Ta MOBHOI ejdiMiHauii momynasuiii. B Toit xe uyac,
MOB'sI3aHi 3 aHTPOINIYHUM BIUIMBOM TOPYIIEHHS
I'PYHTOBOI ITOBEPXHi BUSBISIOTHCS CIIPUATIUBAMU TSI
(opmyBaHHSI HOBUX MOMYJISIIITA.

Ocxkinbku oxopoHa Cypripedium calceolus ex situ He
€ e(heKTHUBHOIO, aKTyaJIbHUM 3aBIaHHSIM € CTBOPEHHS
SIKOMOTa OiIbIIOT KiJIBKOCTI TMPUPOIHO-3aMOBiTIHUX
TepUTOPIit.
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HauionanbHuii 6otaniunuii cang im. M.M. [pumka HAH
Ykpainu
ByJ1. TimipsizeBcobka, 1, KuiB 01014, Ykpaina

BucBiTieHO BIiZOMOCTI TIPO €KOJIOrO-LIEHOTUYHI YMOBU
Micue3poctanb i craH nonyisuiit Cypripedium calceolus
(Orchidaceae) B Ykpaini. ¥ Kapmarax i KpuMmcbkux ropax
Liell BUJI 3yCTPiYa€ThCsl Y TOsICi OyKOBUX JiciB. [1o OyKOBUX
JIiciB MPUYPOYEHi TAKOX HOro MiclieapoctaHHs B Po3rouui. B
MeXax OUTbIIOT YaCTMHY apeally B piBHUHHIN YacTUHI YKpai-
HU MiCLIE3pOCTaHHS BUIY TPAIUISIIOTHCS Y IUCTSIHUX (JIyOOBI,
rpaboBi, 1y00oBO-rpadoBi i 6epe30Bi) Ta XBOHUX (COCHOBI)
Jlicax Ta €KOTOHAax MiX JIiCOBUMM Ta OOJOTHUMM €KOCHUC-
temaMu. Micuespocranust C. calceolus y 3axigHiii yacTUHi
[ToninbchbKO1 BUCOUMHM 3YCTPiUarOThCS Y CKJIai COCHOBUX i
OYKOBUX JTICOBUX Ta JIyYHO-CTEIIOBUX YIPYIOBaHb, a TAKOX,
B €KOTOHAX MiX JIiCOBUMU Ta CTETIOBUMU YTPYMOBAHHSIMU.
Busueni nonynsuii C. calceolus nepeBakHO MaJOUYUCEIbHI.
Haii6inpira 3adikcoBaHa Imia 9ac MTOCTIIKEHHS TTOITYJISITsT
Haniuye 1882 ocobunu. Crpykrypa nonyisiuiii C. calceolus
3JI€KUTh BiJl BIUIMBY aHTPOIIYHUX YUHHUKIB Ha MicLIe3pocC-
TaHHS BULYy. [OMeocTaTUuHI TOIYJISILil BULY 3YCTPiualoThCs
MepeBakHO B MiCLIE3HAXOMKEHHSIX, BiIbHUX BiJl aHTPOIiy-
HOTO BIUIMBY. AHTPOTIOTE€HHi (hakTOpU — BUPYOKa Jicy, Me-
Jliopallisi, MoXexXi, BUKOITyBaHHSI POCJIUH i 3pMBaHHS KBiT-
KOHOCHMX MaroHiB — MPU3BOASThH A0 JAerpaaallii CTPYKTYpHu
i MOBHOI eJsliMiHallii MoMmyJsiliii. Ajie B OKPeMUX BUIAAKaX
AHTPOITIYHUI BIUIMB, TOB'SI3aHUIA i3 pyitHYBaHHSIM JTiCOBO1
MiACTUIKU, BUSIBISIETbCS CHPUSTIUBUM IS (POPMYBAaHHS
HoBux nonynsuin C. calceolus 3a paxyHOK TpPOPOCTaHHS
MOT0 HACIHHS HA BIAKPUTI MOBEPXHi IPYHTY.

KmiouoBi coBa: Cypripedium calceolus, Mictie3pocTaHHs,
nomnyJisAuii, Ykpaina
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MenbHuxk B.W., llunnep A.U., Hecoin 0.1, YenoBus
MeCTO0OMTAHUIA U cocTostHue nonysuuii Cypripedium
calceolus (Orchidaceae) B Ykpaune. YKp. 00T. xkypH. 2018,
75(2): 160—168.

HauuvonanbHbiit 6orannueckuii cag uM. H.H. [puniko
HAH Yxpaunbt

yi1. TumupsizeBckas, 1, Kues 01014, YkpanHa

OcBelleHbl 3KOJIOr0-LIEHOTUYECKUE YCJIOBUSI MPOM3pac-
TaHUsI W coctostHue mnonynsunii  Cypripedium calceolus
(Orchidaceae) B Ykpanne. B Kapnatax u KpbsIMcK1Mx ropax
3TOT BUJ BCTpevaeTcsl B mosice OyKoBbIX JiecoB. K OYKOBBIM
JlecaM TakXke IMPUypovYeHBI ero MecToobuTaHust B Pactousbe.
B mpenenax Gosblieil yacTh apeaja B PaBHMHHOM 4acTH
YKpanHbl MECTOOOMUTAaHUSI BUAA BCTPEYAIOTCSI B JIMCTBEH-
HBIX (1yOOBbIE, TpabOBbIE, 1yOOBO-TpaboBbIE U OEpPEe30BbIE)
U XBOMHBIX (COCHOBBIE) Jiecax U IKOTOHAX MEXIY JeCHBIMU
1 60710THBIMU 3KocucteMamu. Mectoobutanus C. calceolus
B 3amamHoii yactu [1omonbckoil BO3BBIIIEHHOCTH BCTpE-
YaloTCsSl B COCTaBE COCHOBBIX M OYKOBBIX JIECHBIX W JIYTO-
BO-CTEITHBIX COOOILIECTB, a TAKXKE B 9KOTOHAX MEXIY JIECHbI-
MU U CTETTHBIMU cooOIecTBaMu. M3ydeHHbIE TOMYISIIUN
C. calceolus mpenmyIieCTBEHHO MajouyrciaeHHbIe. Hanbomb-
mast U3 3a(puKCUPOBAHHBIX MOMYJSLIMS HacUUThIBaeT 1882
ocobu. Crpykrypa ronynsitnii C. calceolus 3aBUCUT OT BITHU-
SIHUSI aHTPOTIOTEHHBIX (aKTOPOB HA MECTOOOMTAHUST BUJA.
TomeoctaTnueckue nomyasiiuu BUIa B OOJIbIIMHCTBE BCTPe-
4aroTcsl B MECTOHAXOKIIEHUSIX, HE TIOBEP>KEHHBIX aHTPOITO-
TEHHOMY BIIUSIHUIO. AHTPOIOTEeHHbIE (haKTOPbl — BBIPyOKa
Jleca, MeJIMOpallMsl, TOXaphl, BBIKAIbIBAHWE PACTEHU |
CPBIBaHME IIBETOHOCHBIX TTOOETOB — IMTPUBOIISAT K JIeTpagaliuu
CTPYKTYPbl U TIOJHOU SAUMMUHALMKM Tmonyassuuit. OgHaKo
BO3IEHCTBUS, CBSI3aHHBIE C pa3pyIIeHUEeM JeCHOM TTOICTHII-
KU1, MOTYT OBITH OJIATOTIPUSITHBI TSI (DOPMUPOBAHUST HOBBIX
nonyasuus C. calceolus, MOCKOJIbKY ceMeHa 3TOr0 BUaa MO-
TYT IIpOpacTaTh Ha OTKPBITOM ITOYBEHHO ITOBEPXHOCTH.

Kimouessie cinoBa: Cypripedium calceolus, MectrooOuTaHus,
OIS, YKpanHa
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Kagalo A., Kolodiy V., Lyubinska L. Protection status assessment, prospects and methods of conservation of species of Schivereckia
(Draba s. 1.; Brassicaceae) in Ukraine. Ukr. Bot. J., 2018, 75(2): 169—178.

Abstract. On the basis of generalization of long-term research data on the status of populations and habitats of taxa of
Schivereckia Andrz. ex Besser (Draba L. s. 1.; Brassicaceae), S. podolica and S. mutabilis (= S. podolica s. 1.) in Ukraine, the
assessment of their conservation status and state and the recommended optimal modes for their conservation are provided. It
has been shown that populations of these taxa are negatively affected by both anthropogenic and natural factors. Anthropogenic
factors include pollution by household waste, sewage drains, grazing, trampling, burning, explosive works, mechanical
destruction of ecotopes through the extraction of limestone or gravel. Natural factors are cenotic (reduction of competitiveness),
biological (declining vitality of populations), physical (water erosion and natural degradation of slopes due to weathering of
rocks), and climatic (influence of wind) ones. It is shown that, despite the fact that species of this genus are not directly harvested
or destroyed by humans, their populations are indirectly influenced by negative anthropogenic and natural factors listed above.
This negatively affects the vitality and viability of its local populations and cenopopulations. In this regard, it is expedient
to transfer this species from the category Not Evaluated (currently applied in the Red Data Book of Ukraine) to the category
Vulnerable. For further optimization of preservation of this species complex in various localities and habitats, it is advisable to
develop appropriate nature conservation management plans, for Podilski Tovtry NNP as an example. Within the framework of
such management plans it is advisable to take into account both scientific and administrative actions for species protection, as
well as impact of environmental education and possibility of cultivation.

Keywords: conservation status, population state, anthropogenic factors, natural factors, Schivereckia podolica, Schivereckia
mutabilis, protection

Conservation of relict and endemic species is among
the most important tasks of biodiversity conservation,
since, apart from their individual biotic uniqueness,
such species perform important ecological functions as
centres of unique consortia which are the basis of the
existence of a number of other associated organisms
(insects, fungi, etc.) (Stoiko, 1992; Stoiko et al., 1997,
2004; Holubets, 2003).

Concurrently, the contribution of novel habitats to
supporting overall biodiversity in modern ecosystems
may threat the populations of relict species. This is
often manifested in the so-called phenomenon of
"displacement of relicts”" (Didukh, 1982, 1988). Due to
this ecological effect, cenopopulations of relict species
are mostly restricted to habitat types of cenotically open
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communities, where, in turn, ecotope conditions do not
always adequately meet their ecological requirements.

Under such conditions, even species that are not
directly threatened by human-induced factors or
activities may become subject to various other factors
and impacts resulting in inhibition of basic biological
functions in populations; or species distribution is
hampered by extreme factors to borders of species’
ecological niche.

The genus Schivereckia Andrz. ex Besser
(Alekseenko, 1946; Kolodiy, 2012; Mosyakin, 2016)
could be considered as an example of endangered relict
species in Ukraine. Two species are usually recognized
in Ukraine: S. podolica (Besser) Andrz. ex DC. (Draba
podolica (Besser) Regel) and S. mutabilis (M. Alexeenko)
M. Alexeenko (Alekseenko, 1946); the second one is
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sometimes considered a synonym (Korotchenko et al.,
2009).

It should be noted that systematics and nomenclature
of this genus are controversial due to the latest
molecular phylogenetic studies and nomenclatural
analyses (for example, Mosyakin, 2015; German, 2017;
etc.). But, since this publication is devoted to the issue
of conservation of the undoubtedly rare representative
(or representatives) of the genus, we consider it
inappropriate to dwell on these issues.

However, since the boundaries between species are
often unclear and are difficult to distinguish, in this
article taxa are aggregated under the name Schivereckia
podolica (Besser) Andrz. ex DC. s. 1. (incl. S. mutabilis
(M. Alexeenko) M. Alexeenko; S. monticola M.
Alexeenko subsp. mutabilis M. Alexeenko). It was
included with the status Not Evaluated in the Red
Data Book of Ukraine (Korotchenko et al., 2009) and
in a number of international lists: the IUCN Red
List, the European Red List, Annex II of the Bern
Convention, Annex II of the European Union Council
Directive on the conservation of natural habitats and
of wild fauna and flora, a number of Red Data Books
of administrative units of the Russian Federation, and
other environmental documents (Mosyakin, 1999;
Habitat concept..., 2012).

The reason for this approach is the comment of
the cited author (Mosyakin, 2015, p. 1328) that:
"Schivereckia podolica is listed in the IUCN Red List of
Threatened Species, the European Red List, all editions
of the Red Data Book of Ukraine, and the Red Book of
Moldova. The Red Data Books of Ukraine and Moldova
are legally binding documents under the special laws of
these countries, which prescribe special procedures for
making changes in the lists of protected species; thus,
unnecessary nomenclatural changes are not desirable for
conservational reasons. Schivereckia podolica was also
protected in the former U.S.S.R. and now the species
is included in red lists of ten administrative regions of
Russia (http://oopt.aari.ru/bio/44366; accessed 4 Sep
2015)."

Materials and methods

Schivereckia podolica s. 1. is a chamaephyte, helio-
phyte, xeromesophyte, calciphilous, caudex polycarpic
(Ekoflora..., 2007), southeast-European-northern-
Balkan subendemic with a disjunctive range; according
to some researchers, it is a Tertiary relict (Alekseenko,
1946; Zaverukha, 1985).
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General distribution of the species is in Central
and Eastern Europe (Romania, Ukraine, Russia); and
in the territory of Ukraine — in Western and Eastern
Forest-Steppe (Ternopil, Khmelnytskyi, Chernivtsi
regions), and Steppe (Odessa, Kharkiv, Donetsk,
and Luhansk regions). In the Kharkiv, Donetsk and
Luhansk administrative regions the species is known
as S. mutabilis (Korotchenko et al., 2009; Lyubinska,
2003; Lyubinska, Kolodiy, 2017). The taxonomic status
of the population in Odessa Region is not clear yet.

In Khmelnytskyi Region the species occurs in
Horodok, Chemerivtsi and Kamianets-Podilskyi
districts; in Ternopil Region: in Husiatyn and
Zalishchyky districts; in Chernivtsi Region: in
Kelmentsi and Sokyriany districts; in Donetsk Region:
in Artemivsk District; in Kharkiv and Luhansk regions
there is no up-to-date evidence of the current existence
of its populations.

Materials of previous studies by various authors
(Chopik, 1978; Zaverukha et al., 1983; Tkachenko,
Dubovyk, 1986; Stoiko et al., 1997; Butylo, Bosak,
1998; Stoiko et al., 2004; Kovalchuk, 2008), as well
as the results of our long-term studies of this species
in various parts of its range (Lyubinska, 2000, 2003;
Kovtun, Lyubinska, 2001; Kagalo, Skibitska, 2002,
2003; Kagalo et al., 2004, 2008; Kolodiy, 2005, 2006,
2007, 2008, 2011a, b, 2012, 20164, b, ¢, 2017; Kolodiy
et al., 2011; Kagalo, Kolodiy, 2011a, b, 2013; Kolodiy,
Kagalo, 2008, 2010, 2011, 2014; Lyubinska, Kolodiy,
2017) were used to assess the protection status and the
state of populations of the species.

All known localities of the species in Ukraine have
been covered by special population studies: the local
populations in the territory of Kamianets-Podilskyi,
Chemerivtsi and Horodok districts of Khmelnytskyi
Region (see below); the local population on Hostra
Skelia Mt. near Vikno village, Husiatyn District of
Ternopil Region; the local population on the slopes of
the Dniester River near Hrushivtsi village, Kelmentsi
District of Chernivtsi Region; the local population on
the slopes of the Khadzhibei estuary between Yehorivka
and Khomynka villages, Rozdilna District of Odessa
Region; and the local population on the slopes of
Maryina Hora (craggy bank of the Siverskyi Donets
River) near Serebrianka village, Artemivsk District of
Donetsk Region.

The integral studies of structural and functional
parameters of local populations by standardized
research methodology for endangered species have been
conducted at all localities (Zlobin, 2009; Panchenko,
2011; Kagalo et al., 2012).

Ukr. Bot. J., 2018, 75(2)



The autphytosozological index was calculated and
the phytosozological category (protection status) was
determined (Stoiko et al., 2004).

In addition, the anthropogenic impact and negative
impact of natural factors on the species were identified
for each model site after processing of phytosociological
relevés (Kagalo, Skibitska, 2003).

The main principles of strategies for species
populations management in all known localities were
developed based on research results.

Results and discussion

On the basis of the structural and functional parameters
of local populations and cenopopulations for
species of the genus, the autphytosozological index
(API) was calculated. Accordingly, S. podolica s. 1.
(including S. mutabilis) belongs to the fifth class of
phytosozological indices (API = 12.1). By the rating of
API, S. podolica is on the 41-st place among more than
300 rare species of western regions of Ukraine (Stoiko
et al., 2004). This species can be included in the fourth
phytosozological category (PSC) (Stoiko et al., 2004),
since its populations have limited distribution, its seed
productivity and natural renewal are unsatisfactory,
and its "cenotic stability" is low and the species is in
a critical, threatened condition. At the same time, its
populations (cenopopulations) are influenced only by
indirect negative impact of anthropogenic and natural
factors.

It should be noted that the largest enclave of species
distribution within the territory of Ukraine is located
in the Forest-Steppe zone — within the Ternopil,
Khmelnytskyi and Chernivtsi regions of Ukraine; and
the largest number of local populations is concentrated
in the Transnistrian geographical region within the
Podilski Tovtry National Nature Park (NNP). Therefore,
model studies were carried out on the example of these
objects, the results of which were subsequently verified
on objects in the Odessa and Donetsk regions.

According to the results of our analysis of the
mentioned references, as well as the results of our
original research, the main anthropogenic factors
(Table 1) that have negative influence on the state of
species populations and their structural and functional
parameters (Kolodiy, Kagalo, 2014) were determined,
as well as information on the influence of natural factors
(Table 2).

As to reducing of populations size, the natural factors
that cause it also occur in other regions of Ukraine,
although their influence is less apparent; in particular,
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Table 1. Anthropogenic factors of Schivereckia podolica s. 1.
population decline in the territory of Podilski Tovtry NNP

Territory name
UBR | SC

Factors

BG | KS KGQ | VT

Ecotopes polluted by
household waste

+ ]+ |+ ] =] =

Pollution by sewage drains - — - + — —
Grazing - — - + — —
Trampling + + + + — —
Burning + - — + — +

|
|
|
|
+
|

Explosive works

Mechanical destruction
of ecotopes (extraction of — - — — — +
limestone, rubble)

Here and in 7able 2: BG — Bakotska Gulf, KS — Kytaihorodska
Stinka; UBR — Ustianskyi Botanical Reserve; SC — Smotrych Canyon
(within the city of Kamianets-Podilskyi); KGQ — Kudrinetskyi
gypsum quarry; VT — Vilkhovetski Tovtry).

Table 2. Natural factors of Schivereckia podolica s. 1. population
decline in the territory of Podilski Tovtry NNP

Territory name
UBR | SC | KGQ | VT

Factors
BG | KS

Cenotic (reduction of
competitiveness)

+ |+ + |+ + +

Biological (reducing the vitality
of the population)

+ |+ + |+ + -

Physical (water erosion and

natural degradation of the slopes | — | + + + + —
through the weathering of rocks)
Climatic (wind effect) + | + + + + +

habitats of the Transnistrian region are characterized
by a number of geomorphological features that increase
the effect of these factors. In particular, it is the
presence of very steep slopes of the canyon-like valley
of the Dniester River and its tributaries, which causes
the increase of natural linear and plane water erosion,
as well as the increase of wind influence on plants and
on dispersal of its seeds.

The territory over Bakotska Gulf (slopes above
the Dniester water reservoir) between Kolodiivka,
Kashtanivka and Horaivka villages, Kamianets-
Podilskyi District) almost each year is affected by grass
burning that occurs at the beginning of the vegetation
season. In addition, the local population of this area is
tramped because it is located near the Bakotskyi CIiff
Monastery, which is regularly visited by numerous
tourists.
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The mentioned factors caused the suppressing of
S. podolica population — through reducing the number of
individuals, which led to a decrease in seed productivity
every year. The situation was not substantially affected
by the installation of fences by the employees of the
Podilski Tovtry National Nature Park, which clearly
separated the territory for excursions from the protected
zone.

In the territory of the Ustianskyi Botanical Reserve
on the wall of the bank of the Smotrych River near Ustia
village, Kamianets-Podilskyi District, Khmelnytskyi
Region, S. podolica grows on the steep slopes of the
southern and southwest exposition. Comparing the
results published in previous years (Butylo, Bosak, 1998;
Kolodiy, Kagalo, 2014) and our continued research,
one can conclude that the population size reduced.
Moreover, the reason lies in the influence of both kinds
of factors, anthropogenic and natural ones.

Also, the destruction of ecotopes continues under the
influence of water erosion as a result of the crumbling of
limestone-crushed "shelves”, on which the species grows.
It is unfavorable too that the S. podolica population
grows in the vicinity of the paths leading from the
road to the Smotrych River, so the species undergoes a
significant anthropogenic impact (clogging, trampling).
However, this area is not affected by burning, because
the plant community belongs to typical rock formations
with a minimum participation of grass, so the tussock
is almost not formed. It has also positive effect that the
Smotrych River slopes have in certain areas a declivity
from 45° to 90°, which makes it difficult to graze on or
to use this territory for recreational purposes.

The special microclimate and the presence of original
geomorphological formations (outcrops, depressions,
walls, etc.) on the territory of the Geological Nature
Monument "Smotrytskyi Canyon" also contribute
to the distribution of S. podolica within the limits of
Kamianets-Podilskyi city, including Tsybulivka vilage,
Kamianets-Podilskyi District (Kagalo, Skibitska, 2003).

In the territory of the Smotrych Canyon (within
Kamianets-Podilskyi city) the species grows on the
slopes of the northern, north-western and north-
eastern expositions. Due to the large area of distribution
and heterogeneous settlement compared to other local
populations, S. podolica in this territory is most affected
by anthropogenic and natural factors, comparing to its
other populations.

A special locality of S. podolica is found on the bank
of the Zbruch River near Kudrynetskyi gypsum quarry
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near Kudryntsi village, Kamianets-Podilskyi District.
Here the species is influenced by factors similar to those
in the territory of the Ustianskyi Botanical Reserve. The
only exception is that this area is almost inaccessible
to humans and farm animals due to its location (steep
bank, up to 90° at certain areas). Due to the features
of the substrate, the landslides also occur under the
influence of thawed waters. This territory, like other
areas on the steep slopes (Table 1), is influenced by
wind that promotes the "blowout” of the substrate on
which the individuals of S. podolica grow, which leads to
their drying, as well as causes its very small seeds to be
blown to places unsuitable for their germination.

Of particular interest is a normal prosperous
population of Schivereckia podolica with the full age
spectrum growing with a complex of contiguous rare
species in communities of the abandoned quarry
near the Vilkhivtsi village, Chemerivtsi District,
Khmelnytskyi Region. In this case, the territory
is characterized as the secondary ecotope for the
formation of stable populations with full age spectrum
(Kagalo et al., 2008; Kolodiy, Kagalo, 2014), where it
exists in the anthropogenic type of habitat, which is an
analogue of the natural habitat (Kagalo, Kolodiy, 2013).
This locality, in addition, is situated at a considerable
distance from the settlements, which contributes
to better conditions of the population. During the
observations, there were no cases of anthropogenic
influences for several years. Mainly, here S. podolica is
under the influence of wind and high temperatures, as
it grows on the top of the hills. The certain role in it
also plays the absence of trees on this territory (except
some isolated shrubs) that, due to their morphological
characteristics, are not capable of preventing insolation
and of reducing wind power. As for the herb layer, it
is dominated by mosses that are capable of retaining
moisture but do not protect from wind.

In the territory of Odessa Region, the species grows
on the shell limestone deposits of the south-western
coast of the upper part of the Khadzhibei estuary. The
local population is distributed on the top of the slope
with the vertical or strongly sloping boulders of the
carbonate shell rock, with eastern and north-eastern
exposition, and moderately shaded. The locality is
largely anthropogenically transformed; part of the
outcrop has a secondary origin, since it was formed as a
result of extraction of shell limestone.

Some remoteness from settlements and relatively
difficult accessibility of the population locality
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contributes to maintaining its satisfactory condition.
Only some traces of the territory's clogging and
recreational pollutions (remains of fireplaces) are
observed. The area is almost not affected by grazing,
since the population is concentrated on steep cliffs,
which are inaccessible to livestock; grazing occurs only
in the lower part of the slope. The main factors
influencing the population state are natural;, in
particular, these are wind and temperature.

In Donetsk Region, S. mutabilis grows; its difference
from S. podolica is negligible and consists of some minor
morphological features (Alekseenko, 1946).

At present, only one locality of this species is known
to be found — so called Maryina Hora, near Serebrianka
village, Artemivsk Region, on the slopes of the northern
exposition.

According to the results of previous studies
(Tkachenko, Dubovyk, 1986; Burda et al., 1991), it was
established that the main negative factor influencing
the population is grazing, the result of which is the
destruction of vegetation of the northern slope of
Maryina Hora. This leads to the appearance of chalk
openings, landslides, small ravines, paths, etc.

However, according to research results of 2006 and
2008, it was noted (Kolodiy, 2006; Kolodiy, Kagalo,
2014) that the state of the population has improved
significantly as compared with the second half of the
last century. Obviously, this was facilitated by granting
the territory the protected status. On the other hand,
the direct man-made impact increased somewhat: the
remains of fire, rubbish, footpaths (the Siverskyi Donets
River is located at the foot of the mountain, to which
the tourists descend), but it did not significantly affect
the condition of the local population. Positive effect has
the presence of a fence on the south side of the slope
from Serebrianka village, which prevents the movement
of transport to the mountain; that it reduces the traffic
pressure, could lead to crumbling of the substrate.

According to the results of structural and popula-
tional studies in this locality, it can be established that
the population is affected by the same natural factors as
in other localities of the species, which should be taken
into account when conducting nature conservation
management of the territory. The population of the
species in this territory is yearly monitored by employees
of the Donetsk Botanical Garden of the National
Academy of Sciences of Ukraine, who are also engaged
in its introduction and cultivation.
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However, in the autumn of 2015 the territory of the
reserve tract Maryina Hora was completely burnt down.
Although the plant cover was restored intensively in July
2016, it is now difficult to give unambiguous estimates
of the state of the population of S. mutabilis.

Conclusions

On the basis of the research, it has been found that,
despite the fact that species of the genus Schivereckia are
not directly threatened with destruction, they are under
significant threat, which is due to the peculiarities of
their relict status. In particular, it is an indirect negative
influence of anthropogenic and natural factors that
affects the vitality and viability of its local populations
and coenopopulations.

In this regard, it is advisable to transfer S. podolica s. 1.
from the category Not Evaluated (Lyubinska, 2003) to
the category Vulnerable.

For further optimization of the species preservation
in its various localities and habitats, it is advisable to
develop appropriate nature protection management
plans by the example of Podilski Tovtry NNP
(Lyubinska, 2000, 2003). Within such management
plans it is expedient to take into account the following
activities:

* To continue studying the state and dynamics of
S. podolica and S. mutabilis populations in order
to establish optimal conditions for their normal
viability;

» Restrict the unregulated recreation by establishing
information banners; the territories not covered yet
by the state protection should be included in the
existing protected areas, or it is expedient to create
appropriate nature protection units for it;

* To improve environmental awareness of guides, at
educational establishments and representatives of
institutions responsible for areas of distribution of
these species;

* To involve media to information sharing on the
uniqueness and status of S. podolica and S. mutabilis,

* To strengthen the control over adherence to the
prohibition of activities that lead to reduction in the
number of species (all the above considered localities
of S. podolica are located in Podilski Tovtry NNP,
and these of S. mutabilis, in the protected tract
("urochyshche");

* To involve botanical gardens, ecological and
naturalistic centres and other institutions prior to
the introduction of species for its conservation and
detailed study ex situ.
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Karaio O.!, Konogiit B.2, Jlio6inceka J1.2 Co3osoriuna
OLIHKA Ta NepCHeKTHBH il METO/IM 30epeKeHHs BUIIIB POy
Schivereckia (Draba s. \.; Brassicaceae) B YKpaiHi. YKp. 60T.
KYpH., 2018, 75(2): 169—178.

'TactutyT exosorii Kapmar HAH Ykpainu
ByJ1. KozenbHuiibka, 4, JIbBiB 79026, Ykpaina

?KaMm'ssHeb-TToaiIbChbKMil HAlliOHAJIbHUI YHIBEPCUTET
iMeHi IBaHna OrieHka

ByJ1. Orienka, 61, Kam'sHenb-ITomiascbkuii 32301,
XMeJbHUIIbKa 00J1., YKpaiHa

Ha mincrasi y3araabHeHHsI MaTepiajiB 0araTopiyHUX J0CIi-
IKeHb CTaHy TIOMYJISIIIII Ta OCeNUII BUILIB pony Schivereckia
(Brassicaceae) — Schivereckia podolica ta S. mutabilis
(= S. podolica s. 1.) B YKpaiHi 1aHa olLliHKa IXHbOTO CTaHy i
OXOPOHHOTO CTaTyCy Ta PeKOMEHIIOBaHi ONITUMAJTbHI IIIJISTXA
30epexxeHHs. [TokazaHo, 110 MOMyJISALil BUAY 3a3HAIOTh He-
TaTUBHOTO BIUIMBY $IK aHTPOMOTEHHUX (3aCMiYE€HHST €KOTO-
MiB MOOYTOBUM CMITTSIM, 3aJIMBAHHS KaHaTi3aliifHUMU CTO-
KaMu, BUTIACAHHSI, BUTONTYBAHHSI, BUMAJIOBAHHS, BUOYXOBi
po0OOTH, MEXaHiUHE PYIHYBaHHS €KOTOIiB BHACIIOK BUI0-
OyBaHHS BaITHSIKY, IIEOCHIO), TaK i TPUPOTHUX (LIEHOTUIHUX
(3MEHIIIEHHSI KOHKYPEHTHOI 3[1aTHOCTI ), 6i0JIOTiYHMX (3MEH-
LLIEHHS XKUTTEBOCTI MOMYJIsALii), Gi3sMuHUX (BOAHA €po3is Ta
TIPUPOHE PYIHYBAHHS CXUJTIB Y TTPOIIeCi BUBITPIOBAHHSI ITO-
pin), KIiMaTUYHUX (BIUIMB BiTpy) YMHHMKIB. [TokazaHo, 1110,
He3BaXXalouu Ha Te, 110 BUAU POAY HE 3HUILYIOThCS JIIOI-
HOI0, iXHi MOMyJsLii 3a3HAI0Th OMOCEPEAKOBAHOTO BILJIUBY
HETaTUBHUX JJIs1 BULY aHTPOIIOT€HHUX i MPUPOJHUX YAHHU -
KiB, sIKi HETATMBHO BIUTMBAIOTh Ha XMTTE3NATHICTh JIOKAJb-
HUX LIEHOTIOMYJIALLIH. Y 3B'A3KY i3 IIUM, TOIITEHO MTepeBeCcTH
BUAOBUI KOMIUIEKC 3 KaTeropii "HeouiHeHuit" y YepBoHiii
KHM3i YKpaiHu o Karteropii "BpasmuBuii”. st TogabIiol
ONnTUMi3allil 30epeXXeHHSsI LIbOIO BUIOBOTO KOMILJIEKCY B pi3-
HUX JIOKaJIiTeTax i OCeMILAax A0LiIbHO pO3POOUTH BiIMOBIA-
Hi MPUPOJOOXOPOHHI MEHEIKMEHT-IJIaHU 32 TMPUKIAIOM
HITIT "Moninbcbki ToBTpr". ¥ paMKax TaKMX MEHEIKMEHT-
TUIaHIB CJIiJI ypaxyBaTW HayKOBi, OpraHizaliiiHO-Ip1upoa100-
XOPOHHI, €KOJIOTO-TIPOCBITHULIBKI Ta iHTPOAYKIiIiHI 3aX011.

Kimo4ogi ciioBa: 0XopoHHa OLIiHKa, CTaH MOIYJIsILIiA,
aHTPOIOTeHHI Ta MPUPOJHI YMHHUKMU, Schivereckia podolica,
Schivereckia mutabilis, 36epexeHHsT
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Karano A.', Kononuii B.2, JlioouHckas J1.2 Co3omornyeckas
OIleHKA, ePCIeKTHBBI M METO/IbI COXPAHEHHsI BUIOB PoIa
Schivereckia (Draba s. 1.; Brassicaceae) B Ykpaune. YKp. 60T.
KYpH., 2018, 75(2): 169—178.

'"Mucturyr skonoruu Kapnar HAH Ykpautbt
yi. Kosenbauukas, 4, JIsBos 79026, Ykpauna

?KameHel-TTo01bCKUiT HAIMOHATIBHBINA YHUBEPCUTET
nmeHu MBana OrueHko

yi. Oruenko, 61, Kamenen-IlTomonsckmii 32301,
XMenbHULIKas 00J1., YKpauHa

Ha ocHoBanuu 060011eHUST MaTepUATIOB MHOTOJETHUX MC-
CJIeIOBAaHUI COCTOSTHUSI TIOTYJISIIIVMET 1 MECTOOOUTAHUI BU-
noB pona Schivereckia (Brassicaceae) — Schivereckia podolica
u S. mutabilis (= S. podolica s. 1.) B YkpauHe naHbl OLEHKa
WX COCTOSTHUSI, OXPAaHHOTO CTaTyca U PEKOMEHAAIVU ISt
ONTUMAJIbHOTO coxpaHeHus. [loka3aHo, UTO MOMyIALUU
BHJA WCHBITBIBAIOT HETaTUBHOE BIMSIHUE KaK aHTPOMOTeH-
HBIX (3aCOpeHMEe JKOTOIMOB OBITOBEIM MYCOPOM, 3aJIUBKa
KaHAIM3aLUMOHHBIMU CTOKAaMU, BBITIAC, BbITANTHIBAHUE,
BBDKHMTaHUE, B3PbIBHBIE PabOThI, MEXaHUYECKOe pa3pylie-
HHE 9KOTOIOB BCJIENCTBUE MOOBIYM M3BECTHSKA, IIEOHS),
TaK U €CTECTBEHHBIX (LIEHOTMYECKUX (YMEHbILIEHUE KOH-
KYPEHTHOM CIOCOOHOCTU), OMOJIOrnYecKuX (yMEHbIIeHUe
KU3HEHHOCTHU TIOMYJISIIINK), GU3nIecKnux (BOTHAS IPO3US
U eCTeCTBEHHOE pa3pylleHue CKJIOHOB B MPOILIECCE BbIBE-
TPUBAHUS TMOPOJ), KIMMaTUYECKUX (BIUsIHUE BeTpa) dak-
TopoB. [TokazaHo, 9YTO, HECMOTPS Ha TO, YTO BUIBI pONa He
YHUUTOXAIOTCSI YEJIOBEKOM, UX TOTMYJSIIUU MUCIBITHIBAIOT
OTIOCPEIOBAaHHOE BJIMSTHME HETaTUBHBIX U BUIAa aHTPO-
TOTeHHBIX Y TPUPOTHBIX (PAaKTOPOB, UTO BIUSIET Ha XKU3-
HECIIOCOOHOCTh JIOKAJIbHBIX LeHOMOMmyJsiiuii. B cBsasu ¢
3TUM, IIeJeco00pa3HO MEePEeBECTH ITOT BUIOBO KOMILIEKC
M3 KaTeropuu "HeolleHeHHBI" B KpacHoli KHUTe YKpauHbI
B Kareropuio "ysa3BUMbIiA". [ qanbHeiei onTuMu3atun
COXpaHEHMsI ITOTO BUIOBOTO KOMIUIEKCA B Pa3TUYHBIX JIO-
KaJINTeTaX ¥ MECTOOOUTAHUSIX 11eIecO00pa3Ho pa3paboTaTh
COOTBETCTBYIOLIME MPUPOJOOXPAHHBIE MEHEXKMEHT-TUIaHbI
no npumepy HIIIT "Tlomonsckue ToTpel”. B pamkax Takmux
MEHEIKMEHT-TJIAHOB CJIEAyeT YUecTh HayIHbIe, OpraHu3a-
LIMOHHO-TIPUPOJIOOXPAHHBIE, 9KOJIIOTO-ITPOCBETUTENBCKUE U
MHTPOIYKIIMOHHBIE MEPOTIPUSTHSI.

KiroueBbie ciioBa: oxpaHHasi OLIEHKA, COCTOSIHUE
TTOTTYJISILINIA, aHTPOITOTEHHbIE U TIPUPOIIHBIE (PaKTOPHI,
Schivereckia podolica, Schivereckia mutabilis, oxpaHa

Ukr. Bot. J., 2018, 75(2)



W ®dopucTHYHI 3HAXIIKK
\ ’ Floristic Records
https://doi.org/10.15407 /ukrbotj75.02.179

DopuCTHYHI 3HAXITKM MOXONOXIOHNX, IMIIAWHUKIB Ta JIixeH0(}iTbHIX
rpuoiB 3 HanionaasHoro npupoasoro mapky "I'yunyapimusa”

Csitnana O. HUITOPKO, Onekciit O. BAPCYKOB, Hania B. KAITEIb

IHcTuTyT 60TaHiku iMm. M.I. Xonoagnoro HAH Ykpainu
ByJ1. TepenieHkiBceobka, 2, Kuis 01004, Ykpaina
s_nyporko@ukr.net

narak-zempo@yandex.ru

kapets_n@ukr.net

Nyporko S.O., Barsukov O.0., Kapets N.V. Floristic records of mosses, lichens and lichenicolous fungi from Hutsulschyna
National Nature Park. Ukr. Bot. J., 2018, 75(2): 179—186.

M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereshchenkivska Str., Kyiv 01004, Ukraine

Abstract. Results of the research conducted during 2016—2017 in Hutsulshchyna National Nature Park are reported. Main
goals of our study were to obtain new information on distribution of liverworts, mosses, lichens and allied fungi of the study
area and to find new localities of rare species. The data on 25 new for Hutsulschyna National Nature Park species are provided:
lichen Arctoparmelia incurva, lichenicolous fungi Marchandiomyces corallinus, Phaeopyxis punctum, liverworts Barbilophozia
sudetica, Calypogeia integristipula, Crossocalyx hellerianum, Lejeunea cavifolia, Scapania nemorea, and mosses Atrichum
tenellum, Brachythecium mildeanum, B. rivulare, Bryum subapiculatum, Campylium protensum, C. sommerfeltii, Ditrichum
flexicaule, Grimmia laevigata, Homomallium incurvatum, Hygroamblystegium varium, Orthotrichum affine, O. diaphanum,
O. pallens, Plagiomnium affine, Pseudoleskeella catenulata, Thuidium recognitum, Zygodon rupestris. A genus Phaeopyxis (species
P. punctum) of lichenicolous fungi and a lichen species Arctoparmelia incurva are newly reported for Ukraine. A lichenicolous
fungus Marchandiomyces corallinus is first registered for the Ukrainian Carpathians. Detailed localities for each species are
presented, their ecological and biogeographical issues are discussed. Following our research, 53 species of liverworts, 204 species
of mosses, 217 species of lichens and lichenicolous fungi are known in Hutsulshchyna National Nature Park.

Keywords: new for Ukraine, lichens, allied fungi, bryophytes, Carpathians

Beryn Penbed Tepurtopii mapky cKIagHU i HEOTHOPITHMIA.
TyT BUAISAIOTH TEepearipHy BHUCOYMHHY 00JacTb —
ITokyrceke Ilepenkapnarts 3 nepeBaxkarouyrMMu BUCO-
tamu 350—500 M Hag p. M. Ta o6sacTh 3OBHIIIHIX
Kapmnar — 1 450—1 470 m. Knimar Ha teputopii HITIT
MOMipHO-KOHTUHEHTAJIbHUI 3 [OCTAaTHIM Ta Hal-
MipHMM 3BOJIOKEHHSIM, HEXapKWUM JIITOM, M'SKOIO
31UMOI0, TEIUI0K OCiHHIO. TYT BUALISIOTH ABi TepMidHi
30HU — MPOXOJIONIHY, SIKa OXOIUTIOE PAOHU CepeaHbO-
Ta HusbKorip's 3oBHimHIX Kapnart, i momipHy —
IMokyrceke IlepeakapnaTTs. ¥ IpyHTOBOMY IMOKPUBIi
nepeBaxaloTh Oypi TipChbKO-JIiCOBi IeOeHIOBaTi Ta
JIEpHOBO-0ypo3eMHi rpyHTH. Maiixe 98,7% teputopii
napKy 3aiimMaloTh 3eMJIi JIicOBOTO (POHIY. Y HUBUHHIA
YaCTUHI MepeBaXalTh JIMCTSIHI JIicH, 31e0iIbLIoro
ny6oBi. HusbKoripHi macMa BKpuTi 0yKOBO-TpaboBUMU
Jlicamu 3 JOMilIKaMU SUIULI, CMEePEeKHU, siBopa, bepesu,
BUILI — CMEpPEeKOBO-OYKOBUMU Ta CMEpPEKOBUMU
© C.O0. HUIIOPKO, 0.0. BAPCYKOB, H.B. KAIIELLb, 2018 JIicaMM, a CXWJIM HAWBUILMX MAaceM — BTOPUHHUAMM

Hamionanpauit ipupomumit mapk (HITIT) "[yiyns-
muHa" ctBopeHuit 14 TtpaBHa 2002 poky (Ykas
Ipe3unenra Yxpainu Ne 456/2002) 3 meTowo 306epe-
JKEHHS BiITBOPEHHSI Ta pallioHATbHOTO BUKOPUCTAHHS
TeHEeTUYHUX PecypciB POCIMHHOIO i TBAapUHHOTO
CBiTY, VYHIK@IbHUX MPUPOJHUX KOMILJIEKCIB Ta
€THOKYJIETYPHOTO CEpelIOBHIIA, SIKi MalOTh OCOOJIUBY
TPUPOIOOXOPOHHY, O3[0POBYY, iCTOPUYHY, HAYKOBY,
Mi3HaBaJbHY, OCBITHbO-BUXOBHY, €CTETMUYHY Ta
pexpeauiifHy 1iHHicTb. BiH po3sTraioBaHUil y Mexax
KociBcekoro  p-Hy  IBaHo-®PpaHKiBCbKOI  00JI.,
3aiimae miomny 32 271 ra, B T. 4. 7 606 ra, HamaHi
oMy y TIOCTiiiHe KopucTyBaHHS. TepuTopisi mapky
MexXye i3 41 HaceneHUM NMyHKTOM KocCiBChbKOro p-Hy.
ITpotsixxnicts HITI 3 miBAeHHOTO CXOMy Ha MiBHIYHU
3axig 6mm3bko 30 KM, a 3 mBAHA Ha MiBHIY — 20 KM.

VKp. 60T. XypH., 2018, 75(2) 179



CMEpeKOBUMMU JlicaMM, $SIKi MOYMHAIOThCS 3 BUCOTU
450—650 M Han p. M. Ilin roporo I'perit 36epermucs
(dparMeHTH CMepeKOBUX KBa3iMpaiciB, a Ha XpebTax
Cokinbebkuii Ta KamMeHuctuit — KopiHHiI OyKOBi
JIicM 3 JOMIIIKOIO SITUIL Ta sSIBOpa. 3a IoIepeaHiMu
JaHUMU TYT 3pocTae 874 BUAW CYAMHHUX POCJMH,
234 moxonomioHux, 296 MakpomiueTiB, 242 BHIIB
JVIIAaiHUKIB, 3araiom — 1716 takcoHiB. Cepea HUX 67
BUIIB HajexXaThb JO KaTeropii piAKiCHUX i 3aHEeCeHi 10
Yepsonoi kaurn Ykpaiau (Natsionalnyi pryrodnyi...,
2013).

BuBuenns 6pio- ta mixeHodmaopu HITIT "Iyiyns-
mUHA" TIPOBOAWIM Pi3Hi JOCHIIHUKU TIOYMHAIOYMN
3 cepenuHu XIX ct. (Virchenko, Nyporko, 2011).
Beboro miis itoro teputopii HaBoawiocs 48 BUIIB
MeYiHOYHMKIB, 186 BuaiB MoxiB Ta 214 Bunis
JumaitHukiB (Natsionalnyi pryrodnyi..., 2013).

IMouynnatoun 3 2008 p. TepuTopito MapkKy AOCTiA-
KYIOTb CITIBPOOITHUKU BifIiJTy JTiX€HOJIOTi1i Ta Opiosorii
Inctutyty ©Oortaniku im. M.I. XomogHoro HAH
Ykpainu. B octaHHi poku 3'sIBMITaCS HI3Ka ITyOJTiKaIliif,
110 JOIOBHIOE CIIMCOK BMIiB MOXOIOLIOHUX Ta
mumaitaukiB mapky (Kondratyuk, 2012; Barsukov,
2017; Nyporko, 2017). Takox B po6oTi B.M. BipueHka
(Virchenko, 2005) mist TepuTopii mapKy OyB HaBeIeHUIA
Zygodon dentatus (Limpr.) Karttunen, 1o He BBiii1ll10B
JIO Ti3HILINX 3BE/I€Hb.

Marepianu i MeToaH

3pazku  (0am3bko 200 repOapHMX — TIAKETiB)
MOXOMOIOHUX, IMIIAHHUKIB Ta JIiXeHODITbHUX TPUOiB
OyJiu 3i0paHi B X011 eKCIeAULIMHUX TOCTiIXKEHb BIIITKY
2016—2017 pp. Hateputopii HITIT "Tyuyabinuna”. Byio
00CTEeXKeHO KaM'SHUCTI BiACIOHeHHs Ha T. JlucuHa
Kocmaripka (48°18'07" mH. 1. 24°43'53" ¢x. a.; BUcoTa
1 465 M Hax p. M.) Ta ii cxuiu, ypourina KameHeusp i
Kpemenuns Ta xp. Kam'ssHUCTHIA, a TAKOXK KaM'STHUCTI
BiICJIOHEHHSI CKEJIbHOTO CBATUJIMIIA TepHOIIOPCHKOL
Jlagn.

JlociakeHHS TepUTOPii TPOBOANIIM 32 MAPILIPYTHO-
eKCIeULiMHUM MeTonoM. Marepian 30upanu Biamo-
BiIHO 70 3arajbHONpPUHATUX MeToauK (Oxner, 1937;
Melnichuk, 1970; Kondratyuk, 2008).

BusHaueHHs1 3pa3kiB MOXOMOAIOHMX, JUIIAWHUKIB
Ta JIiXeHO(IIbHUX TpHUOIB Tmependavaso BUBUEHHS
0COOJMBOCTENl  IXHBOI  aHATOMO-MOP@OJIOTIYHOT
OyI0BM 3a JOTIOMOTOIO0 METO/IiB CBITJIOBOI MiKPOCKOTTii
i3 BUKOpucTaHHIM MikpockoniB, MBC-9, MBC-10,
"bionam P-14" Ta HU3KM niTepaTypHUX IxKepel (Zerov,
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1964, 1975; Hawksworth, 1983; Oxner, 1993; Smith et
al., 2009).

Haszsu moxonopiOHux nopaHo 3a Jlpyrum uek-
Jictom 6piodiotn Ykpainu (Boiko, 2014), tuinaitHuKiB
Ta JJixeHOiIILHUX IPUOIB — 3a MaTepiagaMu BeO-caiiTy
Mykobank (http://www.mycobank.org). Bimomocri
Mpo 3arajibHe MOLIMPEHHS BUAIB Ta IXHIO €KOJIOTilo
BKAa3aHi Ha OCHOBI JIiTepaTypHUX JXKepesl i MaTepiaiiB
enexTpoHHUx pecypciB (Boiko, 1992, 2010, 2014;
Dierflen, 2001; http://lichenologue.org/fr/).

V cTaTrTi MicTAThbCSl AeTajbHi BKa3iBKU MPO Micus
300py JOCHIIKEHUX 3pa3KiB, IXHIO €KOJIOriio it
MOILIMPEHHST BUIIB Ha TEPUTOPil YKpaiHU Ta y CBITi.
Jlnst HOBUX B YKpaiHi, pigKiCHMX Ta TaKCOHOMiYHO
CKJIAAHUX BUJIB HABOASITbCS OUIbII AeTalbHi OMUCHU
Ta 1UTyBaHHS. 3i0OpaHi 3pa3KuM MOXOIIOHIOHUX,
JIMIIAWHUKIB 1 JlixeHODUTbHUX TpubiB 30epiratoTbCs
y OipoJIoriyHOMY Ta JIIXEHOJIOTIYHOMY TepOapisix
Incturyty Oortaniku iMm. M. I. XomomHoro HAH
Ykpainu (KW-BH).

PesyabraTi Ta 00rOBOpEHHS

3ibpaHo 1 Bu3HaueHO 32 BUIU
107 BumiB MoxiB Ta 57 BuUIiB
JIMIIAMHUMKIB, 3 SKUX OJWH JUIIAMHUK 1 OJUH
JixeHO(UIbHUI Tpubd BUSBUINCSI HOBUMHU  IJISI
VYkpainu, 5 BUAIB Ne4iHOUHUKIB Ta 17 BUIiB MOXiB —
HOBUMM JIJ151 TEPUTOPIi MApPKY.

JUIMAVHUKN

Arctoparmelia incurva (Pers.) Hale (Parmeliaceae
Zahlbr.), Mycotaxon, 1986, 25(1): 252.

Hosuii nyist Ykpainu Bug.

Bun Mae XOBTY, XOBTO-Cipy, KOBTO-3€JICHY
JINCTYBaTy CJIaHb 3 KYyJIACTUMH copajisiMu. Bunm
JIeI0 CXOXMI Ha JIMIIAHUKKU pony Xanthoparmelia,
30kpeMa Ha X. mougeotti, ane BiApi3HSETbCS
KOJIbOPOBUMMM peakliliiMU cilaHi (KOpOBWl 1uap Bif
K+ xoBrie, cepueBuHa Big K— He 3MiHIOETBCS, Bin
KC+ uepBonie). [diarHo3 Buay HaBomeHo y ~®djopi
JIMIIANHWKIB YKpaiHU" 3 MPUMITKOIO, 11O BUI MOXe
Oytu 3HaiineHuit B YkpaiHcbkux Kapnartax (Oxner,
1993).

Exkogorisa. 3pocTae Ha BUXOIaxX CHUIIKATHUX TiPCHKUX
TIOPi.

Bcworo  Gymno
MeYiHOYHUKIB,

Ilommpennsa. ApKTO-aJbIiAChKUI, OOpeasbHO-
MOHTaHHUM BUJL.

€ppona (Benukobpuranisi, [laniss, Hopseris,
Ykpaina, Himeuunna), A3sig (Pocig), IliBHiuHa

Awmepuka (Kanana) (Wirth, 1995; Dobson, 2000; Brodo
et al., 2001; Kristinsson et al., 2010).

Ukr. Bot. J., 2018, 75(2)



Hocaimkennii 3pa3ok. [liBneHHO-3axiHi OKOJMUIL
c. Kocmau, BepmmHa 1 Jlucuna Kocmalbka,
48°18'07" N, 24°43'53" E, 1 465,1 M Hag p. M., Ha
micKoBUKOBIN ckeni, 17.08.2016, 3i0p. O. bapcykos,
H. Kareris.

JIXEHO®LJIbHI I'PUBU

Phaeopyxis punctum (A. Massal.) Rambold, Triebel &
Coppins (incertae sedis), in Rambold & Triebel, Notes
R. bot. Gdn Edinb., 1990, 46(3): 384.

Hoswuit s Yxkpainu Bu.

Y1BOpIOE npioHi YOpHI, 3aHypeHi abo
HamiB3aHypeHi amnoteuii 0,25(—0,3) MM giameTpowm.
Moxe CIpUYMHSTU TIOSIBY rajoIofioHi medopmariii
cllaHi jumaitHuka. 3i0pani Hamu 3pasku Cladonia
Sp. OOLIMpPHO iH(iKOBaHi TpUOOM, 4YacTO Ha OJHIil
JIOTIATUHILI 3pocTae 0Oarato amoTeuiiB P. punctum.
OpHak JudIIe 3pigKa CIIOCTEPIiraeTbcsl YTBOPEHHS
JKOBTO-KOPUYHEBUX HEKPO3iB, y OLIBLIOCTI BUMAAKIB
cllaHb 30epira€ TIpUPOOHUI KoJip. 3a AeIKUMU
O3HAaKaMM MOXe HaraayBaTH iHIINI BUI IIbOTO POIY —
P. carniolica. ObuaBa xapakTepu3ytoThCsl MO3UTUBHOIO
peaKili€elo CTIHOK CYMOK Ha po3uuH mroromio (I+
OakuTHUIT), ane P. punctum Mae 3HaUYHO MEHIIUI
pO3Mip crop.

Pin Phaeopyxis Rambold & Triebel HaBonutbes wist
Vkpainu Briepiie. Binbln getanbHU OTO TIepersi
TUTAHYETHCS B HACTYIHIN POOOTI.

Ekouoriss.  JlixeHoginbHUit  rpubd pocTe Ha
JIOTIATUHKAX TMEePBUHHOI CJIaHi Pi3HUX MPEACTaBHUKIB
pony Cladonia P. Browne (Cladonia bacillaris Nyl.,
C. coccifera (L.) Willd., Cladonia coniocraea (Florke)
Spreng., Cladonia digitata (L.) Hoftm., C. fimbriata (L.)
Fr., Cladonia sulphurina (Michx.) Fr.).

IMommpennsa. €ppona (ABctpisi, binopych, aHis,
Itanisi, JlurBa, Himeyunna, Ilonbmia,  Pocis,
CnoBaibka  Pecriyomika,  TypeuuuHa, — YkpaiHa,
®panist, Yecbka Pecny6iika, IlBewist), ABcTpasis,
A3zopcbki 0-oBu, HoBa 3enannis, ITiBHiuHa AMepurka
(Kanapa), IliBmenHa Awmepuka (Rambold, Triebel,
1990; Kocourkova, 2000; Aptroot, 2002; Hafellner,
2002, 2010, 2012; Aptroot et al., 2005; Kukwa, 2005;
Zhurbenko et al., 2005; Motiejunaité, Preiksa, 2010;
Diederich et al., 2012; Guttova et al., 2012; Malicek,
Palice, 2013; Tsurkau et al., 2014; http://lichenologue.
org/fr/).

Hocaimkennii 3pa3ok. [liBmeHHO-3axiHI OKOJMIL
¢. Kocmau, migHixcks . Jlucuna Kocmalibka, Ha ciiaHi
Cladonia sp., 1m0 3pocTae Ha TPYXJISIBOMY II€HBLKY,
17.08.2016, 3iop. H. Kaneup.

Ykp. 60T. kypH., 2018, 75(2)

Marchandiomyces corallinus (Roberge) Diederich
& D. Hawksw. (Corticaceae Herter), in Diederich,
Mycotaxon, 1990, 37: 312.

XapakTepHa O3Haka BUIy — YTBOPEHHS sSICKpPaBO-
POXEBHMX CKJIEPOLIiiB Ha BpaxkeHUX AilsiHKax. Bimomi
3HaxXiKW LbOTO BUIY 3 PIBHUHHOI YACTUHU YKpaiHU,
Hapasi MU BIIeplle HaBOAMMO KOIro TOIIMPEHHS
Ha Tepuropii VYkpaiHcekux Kapmar (Darmostuk,
Khodosovtsev, 2017; Kapets, 2017).

Exkounoriga. bazunianbHuii gixeHodinbHUI TpUO, 1110
rnmapa3uTy€e Ha cjlaHi 0araTboX JIMCTYBATHUX i HAKUITHUX
JIMIIAWHUKIB 1 NOpPU3BOOUTH OO TIOSIBU HEKPO3iB
(3a3BuyYail CBITJIIIIMX, HiXX TPUPOAHUIA KOJip) Ha
clJlaHi rociogapsi.

IMommpenns. €spona (bonarapis, Iloptyranis,
Pocis, Ykpaina) (Van den Boom, Etayo, 2000; Vondrak,
2006; Zhurbenko, 2014; http://lichenologue.org/fr/).

Hocmimkeni  3paskm.  Xpeber  KameHucTuii,
48°18'50" N, 25°02'48" E, Ha cnani Parmelia
saxatilis (L.) Ach., 16.08.2016, 3iop. H.B. Karerip;
niBIeHHo-3aximHi oxoymui c. Kocmau, BepiumHa
r. JIucuna Kocmanbka, 48°18'07" N, 24°43'53" E,
1 465,1 mHan p. M., Ha ciani Melanelia stygia (L.) Essl.,
o 3pocTae Ha ckei, 17.08.2016, 3i6p. H.B. Kamnenb.

INEYIHOYHMUKHA

Barbilophozia sudetica (Nees ex Huebener) L. Soderstr.,
De Roo & Hedd. (Lophozia sudetica (Nees ex Hiibener)
Grolle) (Anastrophyllaceae L. SoOderstr.,, De Roo &
Hedd.).

Big 30BHI Onusbkux L. wenzelii Ta L. ventricosa
BiIpi3HSIETBCS HASIBHICTIO 3a0apBJE€HUX BMBOJIKOBMX
OpYHBOK, HAMOIIbIIOK IIMPUHOI HUXYE cepe-
IWHU JIMCTKa, IIiBMICSILIEBOIO BHpPI3KOID Ta KOCO
MPUKPITUIEHUMU JIMCTKAMU.

Ekouoriss. Anmnodin, me3okcepodit, remiodit. B
VYkpaiHi 3poctae Ha Bucoti 1 400—2 000 M Ha ckeJsax
Ta ApiOHO3eMi.

ITommpenHsa. ApKTO-MOHTaHHUI TUPKYMITOISIPHUI
BUI, m/mont-alp-arct*ol-c2 circpol +Macar.

B Vkpaini Bun Bimomuii 3 JIbBiBcbkoi, IBaHO-
®dpankiBcbkoi Ta 3akaprnarchbkoi obGmacteit (Zerov,
1964; Boiko, 2014).

Hocaimkennit  3pa3ok. Bepmmna 1 Jlucuna
Kocmaupka (Bucora 1465 M Hag p. M., 48°18'07" N,
24°43'53" E), "kepToBHA sAMa", B ILIJIMHAX Ha CTIHKaX,
17.08.2016, 3i6p. C. Humopko.

IIpumiTka. 3HaiineHa HaMM TTOMYJISILSE XapaKTepr3yBaiacs
HasIBHICTIO BEJMKOI KiJIbKOCTI OypyBaTO-4epBOHUX BUBOJ-
KOBUX OpYHBOK.
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Calypogeia  integristipula  Steph. (C.  meylanii
Steph., C. neesiana var. meylanii (Buch) Schust.)
(Calypogeiaceae Arnell).

Big 6nusbkoro C. meesiana BiIpi3HSIETbCA Maiixe
i30MiaMeTpUYHUMM KPailOBUMM KIIITUHAMU JIUCTKA,
HaSIBHICTIO MAaC/ISIHUX TijIellb B YCiX KJIITUHAX JINCTKIiB
11 am(iracTpiiB Ta HAOUTBIIOKO ITUPUHOIO JTUCTKA MPU
OCHOBI.

Exouoriss. Aunnodin, rirpome3odit, cunogit.

ITommpenHs. ApKTO-MOHTaHHUMN IUPKYMITOISIPHUI
BuI, m/mont-arct*ol-c2 circpol +Macar.

Jocaimkennit 3pasok. TepHoiopcbka Jlama, Ha
3aTiHeHUX ckensx, 09.06.2017, 3i6p. C. Humopko.

Crossocalyx hellerianum (Nees) Meyl. (Anastrophyllum
hellerianum (Nees ex Lindenb.) R.M. Schust.)
(Anastrophyllaceae L. Soderstr., De Roo & Hedd.).

Bun mocuth ApiOHMIA, 3 JOBXUHOIO ITATOHY 10 6 MM,
muprHoo 10 0,6 MM, y CTEpWJIbHOMY CTaHi MOraHo
MOMITHUU. Anle nobpe Bimpi3HSETbCS 3a HAsIBHOCTI
creliaJbHUX BEPTUKAJIbHUX IIarOHIiB 3 SICKpaBO-
YepPBOHUMH BUBOIKOBUMM OpPYHBKAMMU.

Ekodqoria. Auunodin, rirpome3odit, CuuodiT.

Crossocalyx hellerianum npuypodeHUIt 10 SUITMHOBUX
MaJIONOPYILIEHUX CTapOBIKOBUX JIiCiB 3 BUCOKUM
BMIiCTOM I'pyOHMX I€PEBHUX 3AJIMIIKIB i, OTXE, BiTHOCHO
3pigKa TpaIuIIETbCS B YCiX YaCTMHAX MOTro apeany
(Laaka-Lindbergy et al., 2005; Dragicevi¢ et al., 2017).

IMommpennsa. bopeanbHMit TUPKYMITOISIPHUI BHIT
3 AU3'TOHKTMBHUM apeajoM, boreo-strop/mont-alp-
b*ol-c3 disj circpol.

B Vkpaini Bimomuii 3 Kapmar (omwH repbapHMit
3pazok KW-BH1515 ta aBi 3ragku B jiteparypi) Ta
3axinHoro Ilomiccs (omuH repbapHuii 3pazok KW-
BHI1516). JI.K. 3epoB xapakrepu3yBaB MOTo sIK
pinkicHuii Bua (Zerov, 1964). OcraHHSI TOCTOBipHa
3Haxigka migd Ykpainu gatoBaHa 1951 pokom. JIns
IBaHO-®paHKiBCbKOT 00J1. HABOAWBCS JIWIIE IS
boropomuaHcbkoro p-Hy (Zerov, Partyka, 1975). To6to
Hallla 3HaxXiIKa € MepIIolo 3a OCTaHHi 65 poKiB.

Hocaimkennii 3pa3ok. Cxun 1. JIucuHa Kocmaiibka,
y3JIicCsl CMEPEKOBOTO JIiCy, Ha PO3KJIaJeHili 1epeBUHi,
17.08.2016, 3i6p. C. Hunopko.

IIpumiTka. 3HaliieHa HAMU TIOTIYJISILIST XapaKTepu3yBajiacst
HasSIBHICTIO BEJIMKOI KiJIbKOCTI CIelliaIbHUX BEPTUKATBHUX
MaroHiB 3 ICKPaBO-YepPBOHUMU BUBOAKOBUMU OPYHbKAMU.

Lejeunea cavifolia (Ehrh.) Lindb. (Lejeuneaceae Cavers).
Exounoris. Aunnodi, rirpome3odit, cuuogit.
IMommpennsa. HeMopanbHMIT TUPKYMITOISIPHUI BUIT

3 IU3'TOHKTUBHUM apeanoMm, boreostrop-b(-arct)*ol-2

(c2) circpol +NAfr +Macar.
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Jocaimkennii 3pa3ok. [TiBHIYHO-CXiTHUI CXWUJT Xp.
KameHuctuii, OyKoBUIl mNpasic, CKeasl cepena Jicy,
cepes iHimx MoxiB, 16.08.2016, 3i6p. C. Humopko.

Scapania nemorea (L.) Grolle (S. nemorosa (L.) Dum.)
(Scapaniaceae Mig.).

Exogoria. AtnnodiTbHMIA TirpoMe30diT, CIIMOMIT.

IMoumpennsa. HemopanbHuii Bua, m-subarct*ol-cl
circpol +Macar.

Jocaimkennit 3pa3ok. Okonuui M. KociB, ckens
Kpemenuns, cparHoBe BHucsade OOJIiTIIE HA 3aTiHEHii
BepTUKaIbHii cTiHwi, 10.06.2017, 3i6p. C. Hunopxko.

MOXH

Atrichum  tenellum (Rohl.) Bruch et
(Polytrichaceae Schwagr.).

Ekogoria. Aiiugodin, rirpomMe3odiT, reaiodirt.

IMommpennss. HewmopanbpHuii  Bug, m/mont-
b*ol-c2 disj circpol+CAm. PerioHanbHO piaKicHUIA
st Kaprar (Boiko, 2010).

Jocaimkennii 3pa3oK. [TiBHIYHO-CXiIHUI CXUJT XP.
KameHucTuii, suimHOBU JIic, HA I'PYHTI Ta MiACTUILI,
16.08.2016, 3i6p. O. Bapcykos.

Brachythecium  mildeanum
(Brachytheciaceae Schimp.).

Ekoaqoria. THueprodin (Boiko, 1992), eBrpodHuit
rirpoir, reiodit.

IMommpennsa. bopeanbHuit B, austral-boreostrop-
arct*ol-c1 disj circpol+Macar. PerioHanbHO pinKicHMIA
s Kapmar (Boiko, 2010).

Jocnimkennii 3pa3ok. M. KociB, Byn. Hag [ykoMm, Ha
KaM'sHoMYy napkani, 16.08.2016, 3i0p. O. bapcykos.

Schimp.

(Schimp.)  Schimp.

Brachythecium rivulare Schimp.

Ekonoria. [Hueprodin, eBTpodHMI
reiodit.

IToumpenns. bopeanbHuii Bua, antarct-boreostrop-
arct*ol-c2 cosmopol.

Jocmimkennii 3pa3ok. [TacoBuiie Ha cxui I. JIucuna
Kocmanibka: Ha TpyHTi B Tpasi, 17.08.2016, 3i0p.
O. bapcykos.

rigpodir,

Bryum subapiculatum Hampe (Bryaceae Schwagr.).

Hanexuts no cekuii Erythrocarpa Kindb., Buau
SIKOI YTBOPIOIOTH puU30imHi Oympoouku (Virchenko,
1989). OueBMIHO, BUI IIMPOKO PO3MOBCIOMKEHUI,
OIHAK OBI'Mi 4Yac pa3oM 3 iHIIMMM BUAAMM CEKIIil
IiarHOCTyBaBcs 9K B. erythrocarpum Schwagr, oTke,
IOTO XOPOJIOTis 3aJTUIIAETHCST HE3'SICOBAHOIO.

Exkounoria. [HuepTodin, rirpome3odit, reaiodir.

IMoumpennsa. Kocmomnomit, austral-tropsb*ol-c2
cosmopol.
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Jocaimkennii 3pa3ok. Ypouuiine KameHeup: Oins
piuku, Ha MOKpoMmy IpyHTi, 18.08.2016, 3i6p. O. bap-
CYKOB.

Campylium protensum (Brid.) Kindb. (Amblystegiaceae
Kindb.).

Leit Bup inoxmi posrnsmaetbes K C. stellatum var.
protensum (Brid.) Bryhn, ToMy yacTo He 1iarHOCTY€EThCS
OKpeMO.

Ekouorisa. CyoHeiTpodin, Me3odi, reaiociodir.

IMoumpennsa. HemopanbsHuii Bum, m-b*ol-c2 circpol.

Jocnimkenunii  3pa3ok. IliBHiYHO-CXiZHMIA CXWJ
xp. Kawmenucrtuii, OykoBMI Jlic, Ha TJIUHUCTUX
Bi/ICJIOHEHHSIX, CTEXKaXx, MEpTBil  JIepeBuHi,
16.08.2016, 3i6p. O. Bapcykos.

Campylium sommerfeltii (Myrin) Lange.

Ekoqoriga. IHueptodin, wmeszorpodHuUii Mme3obir,
rexiociodit.
IMommupennssi. HemopanbHuii  Bum, trop/mont-

boreostroparct*o2-cl disj circpol+Afr+CAm.

Hocnaimkennii 3pa3ok. [liBHIYHO-CXiTHUI CXWI XP.
KamenucTuii, OykoBuii Jic, Ha TPYHTI Oilsl CTEXKHU,
16.08.2016, 3i6p. O. Bapcykos.

Ilpumitka. i mapky OyB BigoMmMuii 1yxke OJU3bKUIA
C. calcareum Crundw. et Nyh., SIKWif pocTe Ha BaITHSIKOBUX
BIICJIOHEHHSIX 1 BIAPI3HSETbCS  OUIBIIOI  JOBXUHOIO
IWIoNoAiOHOT  BepxiBKM  Jucra. Jlesiki  DOCHiTHUKA
BBaXXaIOTh iX OJTHUM BUIOM.

Ditrichum flexicaule (Schwagr.) Hampe (Ditrichaceae
Limpr.).
Exkodoria. bazoneiitpodin, kcepome30odiT, reiodir.
ITommpennsa. ApKTOMOHTaHHUN BUI, austrustrop-
b(-arct)*ol-c2 circpol+NAfr+Macar+C-SAm.
Jocaimxkennii 3pa3ok. [TiBnenHuii cxun r. KameHelp,
Ha BamnHAKOBOMY BincioHeHHi, 18.08.2016, 3i6p.
O. bapcykos.

Grimmia laevigata (Brid.) Brid. (Grimmiaceae Arn.).
Exomnorig. Ciniiodin, kcepodit, remiodir.
IMomupennsa. ApuaHuii Bup, austral-trop-b*ol-cl

disj cosmopol.

Jocnimxkennii 3pa3ok. M. KociB, Byn. Hag [ykom, Ha

KaMeHsIX Ha y306iuui, 16.08.2016, 3i6p. O. bapcykos.

Homomallium incurvatum (Schrad. ex Brid.) Loeske
(Hypnaceae Schimp.).

EkoJoriga. cyoHeiTpodin, Kcepome3odiT, CLiodiT.

IMommpennsa. HemopanbHMit Bua, boreostrop/mont-
sb*02-c1 circpol.

Jocnimxkennii 3pa3ok. IliBneHHuit cxun r. Kame-
Hellb, Ha BaITHIKOBOMY BiaciaoHeHHi, 18.08.2016, 3i6p.
O. bapcykos.
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Hygroamblystegium varium (Hedw.) Monk.
(Amblystegiaceae Kindb.).

Ekouoriss.  Inueprodin, eBTpodHMIT Me30(diT,
crioremiodir.

Ilommpennss. HemopanbHuit Bum, austral-trop-

arct*ol-c2 circpol+Afr+Macar+C-SAm-+Austr.

Hocnimkeni 3pa3ku. [liBHiUHO-CXimHUI CXWJI XP.
KamenucTuii, 6ykoBuii jiic, Ha Kopi 6yka, 16.08.2016;
miBgeHHuit cxui . Kamenens, Ha rpyHTi, 18.08.2016,
3i6p. O. bapcykos.

Orthotrichum affine Schrad. ex Brid. (Orthotrichaceae Amn.).
Ekomoria. [HuepTodin, kcepomesohirt, reaiodit.
IMommpenns. Hemopansuuit Bum, trop/alpb*ol-c2

circpol+Afr+Macar.

Hocaimkennii 3pa3ok. Cxun T. JIucnHa KocmalibKa,

OyKoBHMii Jic, Ha Kopi Oyka, 17.08.2016, 3i6p. O. bap-

CYKOB.

Orthotrichum diaphanum Schrad. ex Brid.

Big iHmuMX BUAIB poay BiApi3HSETbCS HAsIBHICTIO
rialiHOBUX BOJIOCKiB. 30i/IbIIIY€E CBOE MOIIUPEHHS IO
VYkpaiHi.

Ekoaoria. Kanbuedin, kcepodirt, reiodit.

IMommpenna. HemopanbHuii Bua, trop-sb*o2-c2
circpol+Afr+Macar+SAm+Hawaii.

Jocaimkennii 3pa3ok. IliBa. okon. M. Koci, 6ins
koHTopn HIIIT "IyuynpimmHa", MTiBHIYHWNA CXWI
. MuxasikiB, Ha oculi, 19.08.2016, 3i0p. O. Bapcykos.

Orthotrichum pallens Bruch ex Brid.

Cxoxuii Ha gayxe posmnoBciomkenuit O. pumilum
Sw., BiIl SIKOTro BiIpi3HSIETbCS KiJIbKICTIO CETMEHTIB
engocromy (16 3amicte 8). Ckopimr 3a Bce,
TPATUISIETLCST TOCUTD YacTo, ajie He 3aBXIU MOXJIMBO
Ooro po3mi3HaTu.

Exkounoria. [HuepTodin, Me3odiT, cuioreaiodir.

Ilommpenna. HemopaapHuii Bum, trop/mont-
arct*ol-c2 disj circpol+SAm.

Hocmimkeni 3pasku. Ipebinp xp. KameHucTuii,
OykoBwMii Jiic, Ha Kopi Oyka, 16.08.2016; cxw r. JIucu-
Ha Kocmatipka, OyKoBuii Jiic, Ha Kopi 0yka, 17.08.2016;
6ina xonropu HIIIT "[yiyneimua”, miBHIYHUN CXWT
I. MuxankiB, B pO3BWJILI Kyllla JIIIMHU, HA OCUKAX,
19.08.2016, 3i6p. O. bapcykos.

Plagiomnium affine (Bland. ex Funck) T. Kop. (Mniaceae

Schwagr.).

Ekonoria. Auupodin, eBTpodHUil  Tirpodir,
reiocuiodir.

IMommpenns. bopeanbHuii Bug, m-arct*ol-c2
Euras+Macar.
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Jlocaimkennii 3pa3oK. [TiBHIYHO-CXiTHUM CXUJT XP.
KamenucTuii, OykoBuit Jlic, Ha TpyHTI Ta MiACTUJILI,
16.08.2016, 3i6p. O. bapcykos.

Pseudoleskeella catenulata (Brid. ex Schrad.) Kindb.
(Leskeaceae Schimp.).

Ekodoria. Kanpnedin, Me3okcepodir, remiodir.

Ilommpennsa. ApKTOMOHTaHHUN BHWA, Ssm/mont-
subalp-arct*ol-c2 Euras.

Jocaimxkennii 3pa3ok. [TiBnenHuit cxunr. KameHeup,

Ha BamHIKOBOMY BincioHeHHi, 18.08.2016, 3i6p.
O. bapcykos.

Thuidium recognitum (Hedw.) Lindb. (Thuidiaceae
Schimp.).

Ekouoris. IHuepTodin, Me30TpodHUl Kcepome3o-
iT, cuioremiodit.

IMomupenna. HemopanbHuii  BUI,
subalp-arct*ol-cl circpol+NAfr+SAm.

Jocaimkennii 3pa3ok. [TiBneHHuit cxun r. KameHelip,
Ha migctuii, 18.08.2016, 3i6p. O. bapcykos.

trop/mont-

Zygodon rupestris Schimp. ex Lorentz (Orthotrichaceae
Arn.).

Ekourorisi. 6a3udin, kcepodit, remaiociiodir.

IMommpenns. bopeanbHuii BUuA, m-b*ol-c2 circpol+
Macar.

Hocaimxkennii 3pa3ok. Cxui 1. JIucuna KocMmanibka,
OYKOBHUI1 Jlic, HA KOpi OCUKU (HEBEJIMKUiI1 (hparMeHT
BusiBjieHo B.M. BipueHKkoM Yy 3pa3ky emi¢iTHOro
MOXOBOTO YIpyroBaHHs cepen Prerigynandrum filiforme
Hedw. ta Metzgeria furcata (L..) Dumort.).

BucHoBKn

Takum ymMHOM, y pe3yJibTaTi HAIIOro JOCJIiIKEHHS
mnss HITIT "Tyuaynemmaa” Temep BimoMo 53 BuAun
MevYiHOYHMKIB, 204 BUau MOXiB, 217 BUIiB TNIIAHUKIB
Ta JixeHodinbHUX TpubiB. CNUCOK TOMOBHEHO 25
HOBUMM [UISI TTAPKY BUAAMHM, Cepel IKUX | TUITaifHUK,
2 nixeHo(MiabHiI rpubM, 5 mediHoyHUKiIB i 17 MoxiB. Pix
nixeHodinbHOTO TpUda Phaeopyxis (Bun P. punctum) i
JUIIaiHuK Arctoparmelia incurva, Bnieplie HaBeJeHi
nns teputopii  Ykpainu. JlixeHodinbHMIT  Tpub
Marchandiomyces corallinus ymiepiiie 3HaliIeHUN B
Ykpaincekux Kaprnarax.

IMongxu

Astopu rnboko BasguHi FO.I1. Credypaky ta JI.M. depxu-
MiJIbCBKOMY 3a BCLISIKY JONMOMOTY B OpraHizallii Ta
MPOBEACHHI eKCIIEANIIHHUX TOCTiXKEHb.
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Humnopko C.O., bapcykos O.0., Kameup H.B. ®iopuctuuni
3HAXIAKM MOXOMOMIOHNX,, INIIAHUKIB Ta JTixeHO(iTbHIX
rpudis 3 Hamionaasnoro npupoasoro napky "[ymymsmuna".
VYKp. 60T. XypH., 2018, 75(2): 179—186.

Iacturyt 60otaniku im. M.I. Xononnoro HAH Ykpainu

ByJ. TepemeHkiBcbka, 2, Kuis 01004, Ykpaina

BucsitneHo pesynsraty gociimkeHb HaiioHanbHoro mpu-
ponHoro mapky "[yuynablimHa", MpoBeACHUX YIPOIOBXK
2016—2017 pp. TomoBHMMM 3aBIaHHAMHU OYJIO OTPUMAaHHS
HOBMX BilOMOCTEl MpO MOIIMPEHHS Ha JOCIIIKyBaHill Te-
pUTOPii MEYiHOYHUKIB, MOXiB, JMIIAWHMKIB Ta acoliiio-
BaHUX 3 HUMU TpUOiB, a TAKOX MOILIYK HOBUX JIOKAJITETiB
pinkicaux BuniB. I[lomano mani momo 25 HoBux mnst HITIT
"[yuyneimHa" BUIIB: TUINARHUK Arctoparmelia incurva, mi-
XeHoDinbHI rpubu Marchandiomyces corallinus, Phaeopyxis
punctum, TiediHOYHUKU Barbilophozia sudetica, Calypogeia
integristipula, Crossocalyx hellerianum, Lejeunea cavifolia,
Scapania nemorea i moxu Atrichum tenellum, Brachythecium
mildeanum, B. rivulare, Bryum subapiculatum, Campylium
protensum, C. sommerfeltii, Ditrichum flexicaule, Grimmia
laevigata, Homomallium incurvatum, Hygroamblystegium
varium, Orthotrichum affine, O. diaphanum, O. pallens, Pla-
giomnium affine, Pseudoleskeella catenulata, Thuidium recogni-
tum, Zygodon rupestris. Pin nixeHodinsHoTO TpUbda Phaeopyxis
(Bun P. punctum) i TUIIatHUK Arctoparmelia incurva Briepiie
HaBeleHi 111 TepuTopii YKpainu. JlixeHodinpHUIT TPUO
Marchandiomyces corallinus ynepiie 3HaiieHUil B YKpaiH-
cbkux Kapnarax. JletaabHO BKa3aHi MiCLE3pPOCTaHHSI BCiX
BUJIIB, IXHSI €KOJoTisI Ta reorpadiune mommpeHHs. [licas
Hamoro pociuimkeHHs it HITIT "[ymynpmumHa" BimoMmo 53
BUAY NEYiHOYHMKIB, 204 Buau MoxiB, 217 BUIIB IUIIANHN-
KiB Ta JiXeHODiTbHUX TPUOIB.

KiouoBi ciioBa: HOBI [1s1 YKpaiHu, JIMIHAWHUKY,
acoliifoBaHi rpuou, opioditu, Kapmaru
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Hunopxko C.A., bapcykoB A.A., Kaneu H.B.
DioprcTHYECKHE HAXOAKH MOX000PA3HBIX, JUIIANHUKOB

M JIMXeHO(UIbHBIX IprooB u3 HanmonaabHOro npupoaHoro
napka "Tymyasimmaa”. YKp. 60T. xkypH., 2018, 75(2): 179—186.

HMuctutyr 6otanuku um. H.I. Xonognoro HAH YkpanHbl
yi1. TepemenkoBckas, 2, Kues 01004, YkpanHa

OcBelieHsl  pe3yIbTaThl  ucciaenoBaHuit  HarmmoHanmbHOTO
npupoaHoro mapka "[yiyablinHa", TIpOBeNeHHBIC B Teue-
uue 2016—2017 rr. [IaBHBIMU KX 3agadyaMy ObLIO IOJIyYe-
HME HOBBIX CBEJEHUU O PaCMpOCTPAaHEHUU Ha WUCCIEemye-
MOM TEPPUTOPUMU IIEYEHOUYHUKOB, MXOB, JMINAWHUKOB U
ACCOLIMMPOBAHHBIX C HUMU TPUOOB, a TaKXKe MOUCK HOBBIX
JIOKAQJTUTETOB HEKOTOPBIX MX penkux BUAOB. [IpuBeneHbl
nanHeie 0 25 HoBbeix st HITIT "IyuynabmuHa" Bumax:
JUIIANHUK Arctoparmelia incurva, nuxeHobUJIbHbIE T'pU-
ol Marchandiomyces corallinus, Phaeopyxis punctum, nede-
HOUYHUKM Barbilophozia sudetica, Calypogeia integristipula,
Crossocalyx  hellerianum, Lejeunea cavifolia, Scapania
nemorea i Mxu Atrichum tenellum, Brachythecium mildeanum,
B. rivulare, Bryum subapiculatum, Campylium protensum,
C. sommerfeltii, Ditrichum flexicaule, Grimmia laevigata,
Homomallium  incurvatum,  Hygroamblystegium  varium,
Orthotrichum affine, O. diaphanum, O. pallens, Plagiomnium
affine, Pseudoleskeella catenulata, Thuidium recognitum,
Zygodon rupestris. Pon nuxeHoduiabHOoro rpuda Phaeopyxis
(Bun P. punctum) v nUIIaitHUK Arctoparmelia incurva BiepBbie
MPUBEACHBI ISl TEPPUTOPUM YKpauHBL. JIMXeHODUIBHBIX
rpud Marchandiomyces corallinus BnepBble HaiiieH B YKpa-
uHckux Kapnartax. ITogpoOHO yka3aHbl MecTOIpou3pacTa-
HUST BCEX BUJIOB, MX DKOJIOTHUSI U reorpacduyeckoe pacipo-
crpaHeHue. B pesynbrate Hauero ucciaenoBanus mist HITIT
"IyuynapmHa" M3BeCcTHO 53 BUAa MeuyeHOYHUKOB, 204 Buma
MXOB, 217 BUIOB JIMILIANHUKOB U JIUXEHOMDUIbHBIX TPUOOB.

KimoueBbie cji0Ba: HOBBIE ISl YKPauHbI, TUIIARHUKY,
accolMupoBaHHbIe TpuObl, 6pruoduTsl, Kapnarel
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Abstract. Epiphytotic development of a new for Ukraine rust fungus Uromyces glycyrrhizae was recorded in May and September
2017 on the eastern shore of Kuyalnik Estuary (Odesa Region, Ukraine) on Glycyrrhiza glabra, a species listed in the Red Data
Book of Ukraine. Hitherto, the fungus was reported for Europe, northern Africa, Asia and North America. The reason why
U. glycyrrhizae was recorded in Ukraine only recently remains unclear, but taking into account that this species in Europe is
confined to its warmer part, climate change might be argued as a cause of this. The article is illustrated by original micrographs.

Keywords: rust fungi, Glycyrrhiza glabra, distribution, morphology

Introduction

The genus Glycyrrhiza L. comprises about 20 species
distributed mainly in temperate Eurasia and in North
Africa. Only few species are known from outside
Eurasia: G. acanthocarpa (Lindl.) J.M. Black is native
of Australia, G. astragalina Hook. & Arn. — of South
America, and G. lepidota Pursh — of North America
(The Plant List, 2013). In Ukraine three species of this
genus occur. Glycyrrhiza glabra L. distributed in coastal
areas of the Black and Azov seas is listed in the Red
Data Book of Ukraine (Fedoronchuk, 2009). Uromyces
glycyrrhizae (Rabenh.) Magnus parasitizing several
species of Glycyrrhiza in Eurasia and North America
hitherto was unknown in Ukraine.

Here we report the first for Ukraine records of this
fungus and provide some data on its morphology,
occurrence, and life cycle.

Materials and methods

Systemically infected plants of G. glabra were collected
in Odesa Region, Ukraine. The specimens were
studied under a dissecting microscope, labelled and
dried for further treatment. Aecio- and teliospores
mounted in water or lactic acid were investigated by
light microscopy. Photomicrographs were taken under
Primo Star microscope, Canon A300 digital camera and
AxioVision 4.7 software, used as well for measurements
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of microstructures. For scanning electron microscopy,
samples were covered with an ultrathin coating of gold
by ion beam sputtering unit JFC-1100. Images were
obtained by a scanning electron microscope JEOL
JSM-6060 LA.

Analysis of general distribution is based on the data
from literature (Gonzalez Fragoso, 1925; Arthur,
1934; Tranzschel, 1939; Savulescu, 1953; Guyot, 1957;
Casulli, Ippolito, 1995; Dencheyv, 1995; Braun, 1999;
Zhuang, 2005; Savchenko et al., 2014) and databases
available through the Internet, including GBIF Portal
(GBIF Secretariat, 2018), USDA Fungal Database
(Farr, Rossman, 2018), etc.

The specimens are deposited in the Mycological
Herbarium of the M.G. Kholodny Institute of Botany,
National Academy of Sciences of Ukraine (KW-M).

Results and discussion

Epiphytotic development of a new for Ukraine fungus,
Uromyces glycyrrhizae was recorded in May and
September 2017 on Glycyrrhiza glabra, a species listed
in the Red Data Book of Ukraine. Infected plants were
collected in a plant community dominated by Bromus
inermis Leyss. (cover percentage is 70%), with G. glabra
as a codominant (cover percentage is 30—50%). A
diagnosis and original illustrations of the species, data
on its distribution, morphology and phenology are
provided below.

187



Uromyces glycyrrhizae: a — habit of aecia on Glycyrrhiza glabra; b — scanning electron microscopy of telium; ¢ — scanning
electron microscopy of aeciospore; d — scanning electron microscopy of teliospores; e, f — light microscopy of aeciospores
(indicated by arrows) and teliospores
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Uromyces  glycyrrhizae  (Rabenh.)  Magnus,
Ber. dt. bot. Ges. 8: 383. 1890. — Puccinia glycyrrhizae
Rabenh., Bot. Ztg. 8: 438. 1850. — Dicaeoma glycyrhizae
(Rabenh.) Kuntze, Revis. gen. pl. (Leipzig) 3(2): 4609.
1898. — Klebahnia glycyrrhizae (Rabenh.) Arthur,
Résult. Sci. Congr. Bot. Wien 1905: 345. 1906.

Spermogonia mainly hypophyllous, systemic.
Aecia mostly hypophyllous, uredinoid, systemic, dark
cinnamon-brown (Figure, a). Aeciospores globoid,
23—32 x 24—32 pm, flattened laterally, wall chestnut-
brown, 1-2 um thick, echinulate, with two equatorial
pores, spore surface around pores free of spines (Figure,
¢, e, f). Uredinia wanting, or if present indistinguishable
from the aecia. Urediniospores in localized telia,
resembling aeciospores. Telia chiefly hypophyllous,
either systemic or developed from localized mycelium,
dark chestnut-brown (Figure, b). Teliospores ellipsoid,
15—22 x 23-32 pm, wall chestnut-brown, uniformly
1.5—-2.5 um thick, with a hyaline umbo over the pore,
smooth, pedicel colourless, short, fragile (Figure, d, e, f).

Distribution in Ukraine. On Glycyrrhiza glabra: Odesa
Region, on the eastern shore of Kuyalnik Estuary,
46°41'08" N, 30°42'55" E, 31.05.2017, L.P. Vakarenko
(KW-M70925), 21.09.2017, L.P. Vakarenko (KW-
M70926).

General distribution. Europe: Bulgaria, Czech
Republic, Greece, Italy, Portugal, Romania, Russia,
Spain, Ukraine (current report). Northern Africa:
Algeria, Libya. Asia: Armenia, Azerbaijan, China,
Georgia, Iran, Iraq, Israel, Japan, Kazakhstan,
Kyrgyzstan, Mongolia, Pakistan, Russia, Tajikistan,
Turkey, Turkmenistan, Uzbekistan. North America:
central and western states of the USA.

In Europe only two other species of Uromyces cause
systemic infection of legumes of the tribe Galegeae,
and they clearly differ from U. glycyrrhizae. Uromyces
lapponicus Lagerh. has aecidioid aecia and verrucose
teliospores whereas U. phacae-frigidae (Wahlenb.) Har.
produces only telia with verrucose teliospores. Both
species occur in arctic regions and mountains of Eurasia
and North America, so in terms of biogeography they
are also quite different from U. glycyrrhizae.

A special study on phenology of U. glycyrrhizae (Luo
et al., 1992) revealed that urediospores and basidio-
spores formed from teliospores infect the basal buds of
licorice plants before winter and remain dormant there.
The following spring, the infected buds produce stems
with systemic infection.

Ykp. 60T. kypH., 2018, 75(2)

Aecial and telial stages of U. glycyrrhizae last for the
extended period. Our specimen collected in May bears
aecia, whereas a specimen collected in September
shows telia with only a small admixture of aeciospores.

The reason why U. glycyrrhizae was recorded in
Ukraine only recently, remains unclear. Taking into
account that this species in Europe is confined to its
warmer part, climate change might be argued as a cause
of this; however, our records are not the northernmost
ones in Europe since the species was noted as far north
as Saratov, Russia (51° N) (Tranzschel, 1939). The
possibility that U. glycyrrhizae was merely overlooked
is also rather unlikely. Natural populations of G. glabra
in Ukraine were regularly surveyed during the last 20
years and, due to systemic character of the disease,
plants infected by U. glycyrrhizae are quite different
from the healthy ones and clearly visible; moreover,
such symptoms of the parasite last for almost whole
vegetation season.
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Tuxonenko 10.4., Bakapenko JI.I1. Ilepumi 3naxinku
Uromyces glycyrrhizae (Pucciniales) B YKpaini. YKp. OOT.
XKypH., 2018, 75(2): 187—190.

[HctutyT 60TaHiku iM. M.IT XonogHnoro HAH Ykpainu
ByJ1. TepemieHkiBcbka, 2, Kuis 01004, Ykpaina

VY tpaBHi Ta BepecHi 2017 p. Ha cximHOMY y36epexki Kysub-
HUIbKOTO TuMaHny (Onecbka 00:1., Ykpaina) Ha Glycyrrhiza
glabra — pocnuHi, BKIoUYeHUit 10 YepBOHOT KHUTU YKpai-
HU, OyJI0 BiIMiueHO eni(iTOTIHHUII PO3BUTOK HOBOTO JIsI
Ykpainu ipxxacroro rpuba Uromyces glycyrrhizae. J1o Hamoi
3HaxXiKu Lel Bua OyB BimoMuil 3 €Bpomnu, MiBHIYHOI Ad-
puku, Aszii ta I[liBHiuHOi AMepuku. [IpuunHu Toro, yomy
U. glycyrrhizae GyB BinMiueHUIi B YKpaiHi JIMIlIe HEIllOAaBHO,
3aJIMIIAIOThCsl He3'sICOBAaHUMMU, ajie, Oepydu 0 yBaru, 1o B
€Bpori 1eit BUI MOMMPEHU TiJTbKHU B TiBACHHUX perioHax,
11e MOXe OyTH 00YMOBJIEHO IIOOATLHUMM 3MiHAMU KJTiMarTy.
CTarTs 1I0CTpOBaHa OpUTiHAIBHUMU MikpodoTorpadisimMu.

KurouoBi ciioBa: ipxxacti rpudu, Glycyrrhiza glabra,
MOLIUPEHHS, MOPdOJIOTist
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Tuxonenko 0.41., BakapeHko JI.I1. [lepBbie Haxoaku
Uromyces glycyrrhizae (Pucciniales) B Ykpaune. YKp. OOT.
XKYypH., 2018, 75(2): 187—190.

Hucrutyt 6otanuku uM. H.T. Xonoagnoro HAH Ykpannbt
yi. Tepemenkonckas, 2, Kues 01004, YkpanHa

B mae u centsiope 2017 . Ha BoctouHOM nobdepexbe Kysiib-
HuIKoro jmmana (Onecckast o6i1., Ykpauna) Ha Glycyrrhiza
glabra — pactennu, BHeceHHOM B KpacHyio KHUTY YKpauHbI,
OBUIO OTMEUEHO 3MUMUTOTUIIHOE pa3BUTHME HOBOTO IS
YKpauHbl pxaBu4uHHOTO rpuda Uromyces glycyrrhizae. Jlo
Hallleid HaXOIKM 3TOT BUI ObUT M3BecTeH M3 EBporbl, ce-
BepHoit Adpuku, Azun u CeBepHoit AMepuku. [TpuunHbI
Toro, mouemy U. glycyrrhizae GbI1 OTMeUYeH B YKpauHe JIUIIb
HEJaBHO, OCTAlOTCSI HEBBISICHEHHBIMU, OIHAKO, TPUHU-
Masi BO BHUMaHue, yTo B EBpore 3TOT BuI pacnpocTpaHeH
TOJIBKO B I0XKHBIX PETMOHAX, 3TO MOXET ObITh 00YCJIOBIEHO
IJ100aTbHBIMUA M3MEHEHUIMU KiiruMata. CTaThsl WILTIOCTPU -
poBaHa OPUTUHATBLHBIMU MUKPOdOTOTpadusIMM.

Kiouesbie ciioBa: pxxaBurHHbIE TpuObl, Glycyrrhiza glabra,
pacripocTpaHeHue, MopQoJoTust
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Abstract. Population research allows to establish biological diversity and provides an opportunity to determine the status of
genetic resources of the fungi and distribution of the gene pool across the species range. The analysis of biochemical markers
(proteins) allows to establish the loci (allelic) variability within the species at the population level, as well as to define population
boundaries and to provide screening of biotechnologically valuable properties. Many factors affect the structure of fungal
populations, such as propagation, mutation, genetic drift, population size, system of vegetative and sexual compatibility. Enzyme
systems of basidiomycetes at the population level in Ukraine are poorly studied. The aim of the research was to investigate the
population status of the fungus Schizophyllum commune within Feofania forest parcel using polymorphic intracellular enzyme
systems. The allelic variability of Schizophyllum commune in the territory of Feofaniya forest parcel were established. Eleven
allelic variants for Cat, Got, Amy2 and Eg loci, two for endo-1,3(4)-B-glucanase (Eg) and glutamic oxaloacetic transaminase
(Got) enzymes, three for a-amylase (4my2) and four for catalase (Car) were identified. The deviation from the Hardy-Weinberg
equation for the Eg and Cat loci is likely to be due to the limited population size and a high percentage of inbreeding within
it. A deficiency of heterozygotes of endo-1,3(4)-B-glucanase and catalase enzymes and a balance of homo- and heterozygotes
for Amy2 and Got loci were observed. The data on the genetic status of the population of S. commune in Feofaniya indicate
population decline which is an evidence of its certain isolation.

Keywords: Schizophyllum commune, population, Feofaniya, loci, allele, spectrum of endoisozymes

Bceryn JlocnimkeHHsT (pepMEHTHUX CUCTEM IpuOiB Y SIKOCTI
TonyssuiiiHi TOCTiKEHHS 103BOMSIOTh BCTAHOBUTH | | oHcIATHAX — MapKepIB  103BOJIAIOTE BCTa]_'[f)BMm
GioN0TiuHe Pi3HOMAHITTA BUAiBTaHAAIOTh MO UBicTy | IOKYCHY (&/1€1bHY) MIiHIMBICTh Ha MOMYJALIHHOMY
BU3HAYUTH CTaH TeHETUYHMX pecypci Kommonentip | PIBHL B MEXax — BUIy, —a  TakOX  BUSHATUTH
€KOCUCTEM, BKJIIOYAIOUM OLiHKY 3amacy reHetuyHoi | T¢PUTOPIAJbHI  KODIOHM  TIOMYJISALL  Ta  IIPOBECTH

CKPUHIHI OiOTEXHOJOTIYHO I[iHHUX BJIACTUBOCTENA.
st reputopii YkpaiHu mofiOHi poOOTH HeYucenbHi
Ta MalTh HecucTeMaTUyHUi xapaktep (Mezhzherin,
2000, 2013; Boiko, 2016). Tomy HamMu ITPOBOAMTHCS
KOMIUIEKCHa po0OoTa 3 JOCIIIKEHHS IIpeICcTaBHUKIB
Oa3umiaIbHUX TPUOiB TS 3'SICYBaHHSI iX ITOMYJISLIITHO-
TeHeTUYHOTO cTany. basumianeanii rpubd Schizophyllum

MIHJIMBOCTI, XapakTep ii pO3IOAily B MexXaX apealliB
BUIiB Ta MPOBECTU Big0dip HiHHOTO reHodoHay (Leung
et al., 1993; Milgroom, 1995). IToniOHi gocmimKeHHS
MPOBOASATLCS 3 BUKOpUCTaHHSIM TexHoJjoriin JTHK
(RAPD, ISSR, AFLP), abo GioxiMiYHMX MapKepiB
(6inkiB) oprani3miB. OcTaHHilf MeTOm BHUpI3HSIE
BiIHOCHAa TIPOCTOTAa aHaJi3y i BiATBOPIOBAHICTh

oTpuMaHux pe3yasraTiB. Ha cTpykTypy mnomynsiii
rpu0iB BIJIMBalOTh 0arato (hakTopiB, a came crnocoou
NOLIMPEHHs, MyTalii, apeid reHiB. Takox, myxe
CYTITEBO, BIUIMBAE MpUTaMaHHAa TpubaM cHUcTeMa
BEreTaTMBHOI Ta CTaTE€BOI CyMiCHOCTI. PenpoaykTuBHa
i30JIsI1iT  MOXEe  TPU3BECTM 10  BUHMKHEHHS
IHTEpPCTepUIILHUX TPYIT BCEPEIUHI BUIY.

© C.M. BOMKO, 2018
Ykp. 60T. kypH., 2018, 75(2)

commune Fr.: Fr. 3aBISIKM CBOIM OCOOJIMBOCTSIM 4acTO
BUKOPUCTOBYIOTH B SIKOCTi MOJEJIBHOIO 00'€KTa ITif
yac MomyasilifiHO-TeHEeTUYHUX nociimkeHb (Raper,
1988; James et al., 1999; Ohm et al., 2010; etc.).
MeToro pobGoTH OyJO AOCHIIMTU CTaH MOMYJsILil
rpuba Schizophyllum commune Ha TEpUTOPii ypouMIia
®codaniss 3  BUKOPUCTAHHSIM  TTOJIMOP(MOHUX
BHYTPIITHbOKJIITUHHUX (DEPMEHTHUX CUCTEM.
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Marepijin Ta MeTOIU

O0'eKTOM JTOCITIDKEHb OYJIM TUKapiOTUYHI KyJbTypH
S. commune, orpumaHi 3 26 0asugiokapiiB, 10
3pocTtany Ha Teputopii ypounimma PeodaHis B MeXi
sKoro norparuisie ITapk-nmamM'siTka caJoBO-IapKOBOTO
MMUCTEIITBA.

BugineHHs 4YuctMX KyIbTyp 3HiMCHIOBAIM Yy
acenTUIHUX yMOBaX 3a TOMoMoroto 0iHokysipa MBC-
10, muisixoM BUAajeHHsS 3pa3ka 1X1MM 3 cepeIHboi
(cTepmIbHOI) YaCTHMHM IUICKTCHXIMU Ta HACTYITHUM
Oro MepeHecCeHHSIM Ha arapuM3oBaHe CepeloBMIIE
(Bilay, 1982).

OnepkaHy KyJBTypy BHUPOIIYBaJIA ITOBEPXHEBO
Ha pIiOKOMY IJIFOKO30-TICITOHHOMY >KMBUJIBHOMY
cepemoBuii (mmoko3za — 10,0 r/m; TenToH —
3,0 v/n; K,HPO, - 0,4 r/n; MgSO,x7H,0 — 0,5 r/x;
ZnSOX7H,0 — 0,001 r/x; CaCl, — 0,05 r/n), sike
po3nuBanu 1o 25 M y konou EpieHmeiiepa eMKicTio
100 mn. [IlouatkoBuii piBeHb pH XuBUIBHOTO
cepeloBuILA CTaHOBUB 5,0, KYJIETUBYBaHHSI
BinOyBasiocst 3a temriepatypu 28 °C mpotsrom 14—15
ni6 (Boiko, 2011).

s  miaTBepIKeHHST TEHETMYHOTO KOHTPOJIIO
JIOKYCIB JIMKapioHy BUKOPUCTOBYBAJIN
MOHOKApiOTUYHI KYJBTYPH, SIKi OTPUMYBaJId METOIOM
CMOPOBUX BiIOUTKiIB. UYMCTOTYy Ta NPUHAIEXHICTh
0 MOHOCITOPOBMX KYJIBTYP KOHTPOJIOBAIM 3a
JIOTIOMOT010 MiKpOCKOTIii.

Jig  ricToXiMiYHMX — JOCHTIIXKEHb  MPOBOAUIN
MiArOTOBKY  Milenito TpubiB, a came Tpuyi
MPOMMBAIN JUCTUJIBOBAHOIO BOMOIO Ta BMCYIIYBAJIU
3a [JONIOMOTrOI0  BakyyMHOi  (inbrpauii, n0oTiM
TOMOT€Hi3yBajJu B TPUC-LIMTPaTHiii OydepHiii cucremi
ta dinerpyBanu. KoHIeHTpalifo OiIKYy BUMIpSIIN
CMEeKTpOo(POTOMETPUYHUM  METOJOM Ha  Ipuafi
ULAB S131UV (Layne, 1957). Kinpkictp 0inKy, 110
BHOCWJIM y JIYHKY ISl eneKTpodopesy, KoauBalach
B Mmexax 40—60 Mxrn EnekrpodopeTnuyHmii 1momia
BHYTPIITHBOKJIITUHHUX OLIKIB 3ailicHoBann y 7,5% Ta
11,25% mnoniakpuiaMigHOMY Iejli 3 BUKOPHUCTAHHSIM
Tpuc-miinuHoBoi OydepHoi cuctemu (pH 8.,3). V
SKOCTI TEeHEeTUYHUX MapKepiB BUKOPUCTOBYBAJIU
HacTymHi (pepmeHTHi cucremu: karanaza (CAT) (KD
1.11.1.6), rnyramatokcanoaneTaTrpaHcaMinasa (GOT)
(KD 2.6.1.1), a-aminaza (AMY) (K® 3.2.1.1), enno-
1,3(4)-B-rmokanasa (EG) (K® 3.2.1.6) (Manchenko,
2003). OOpobOKy emekTpodoperpaM MPOBOIWINA 3a
JloromMoroto rporpamHoro nakery "TotalLab TL 120"
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Tabauys 1. Tenermuna Bapiaumis nonyasiuii Schizophyllum
commune ypouuina ®eodanis

Table 1. Genetic variation of the population of Schizophyllum
commune in Feofaniya forest parcel

TToka3HUKY TeHeTUYHOI Pi3HOMAHITHOCTI TOMYJISILIiT
Jloxyc
A Ae 1 H, H,

Eg 2 1,8989 0,6663 0 0,4923
Amy2 3 1,3684 0,5158 0,3077 0,2800
Cat 4 1,6172 0,7404 0,0769 0,3969
Got 2 1,1655 0,2712 0,1538 0,1477
CepenHe 2,75 1,5125 0,5484 0,1346 0,3292

A — cepelHE YUCIIO aNeNliB Ha JIOKYC; A, — e(heKTUBHE YHCIIO
anenis; I — innexc pisHoMaHiTTa 3a Illenonom; HassHa (H, )
Ta ovikyBaHa (H ) reteposurorHicthb

[eHeTnyHe pi3HOMAHITTS MOMYJLIl  XapakKTe-
pU3YBaJIM 3a TAKUMMU ITOKA3HUKAMU, SIK YaCTOTA aJelliB,
cepelHe YKCIIO aleliB Ha JIOKYC (A), e(peKTUBHE YHCIIO
aneniB (Ap), inmekc pisHoMaHirTs 3a IlleHonom (I),
HasiBHA Ta OdYiKyBaHa rereposurotHicts (H ta H),
iHmekc dikcamii Patita (Nei, 1978). PospaxyHok
MONYJISIIiAHO-TeHETUUHUX MMOKA3HUKIB 3[iliCHIOBaIN
3a mortomororo Tporpamu POPGENE32 (Yeh et al.,
1999).

Pe3yabraTu Ta 00rOBOpEHHS

[eHeTuHMIT KOHTPOJIb €JIEKTPOGOPETUYHUX BapiaHTIB
IesdKnX (pepMeHTiB OyB BCTAHOBJIEHUWI Yy HaIIUX
nonepenHix pochigax (Boiko, 2011). Lli dbepmeHTHI
cucTeMU OyJIM 3aCTOCOBaHi 3 ypaXxyBaHHSIM TOJIOBHOI
BUMOTH IO TCHETUYHHNX MapKePiB, 110 3aCTOCOBYIOTHCS
y TONMYJSUIMHUX AOCTIIKEHHSIX — TOJIMOPGhHICTE.
g S. commune BapiaHTHICTHP B MeXaX YypoduIila
Deodanis mpeacTaBieHa Ha PUCYHKY 1.

3arajioM i YOTUPHOX JOKYCiB OYJI0 BCTAHOBJICHO
ONMHANLIATL alleIbHUX BapiaHTiB, IO JBa IS
depmentHux  cucrem  eHno-1,3(4)-B-rnokaHasu
Ta MIyTamMaToKcajoalleTaTTpaHCaMiHa3W, TpU IS
o-aMiJla3u Ta YOTUPH IS KaTanasu (Taor. 1).

Jlokyc Got mposiBisiBCS Ha efiekTpodoperpami y
BUIJISIAI TphoX OeHAiB (puc. 1, d), 1m0 CBiZYUTH PO
YTBOpeHHs auMmepHoi dopmu depmenty (Micales,
Bonde, 1995).

Crig 3a3HAaYUTH IOyXKe BUCOKY (hepMEHTATUBHY
aKTMBHICTh 130(bepMEHTIB KaTaja3u, y MOPiBHSIHHI
3 {HIIMMM JOCHIZHUMU (pepMeHTaMu, [JIg SKOi
KiJIbBKIiCTh JIOCHIIHOTO MaTepiaay, 110 BHOCWUJIACh Y
MOJTIiaKpUIaMiTHHI TeJIb MPUXOAMIOCH 3MEHIITYBaTH Y
15—20 pasziB. Lleit (pakT, Ha Hallly IYMKY, TOSICHIOETHCS
TUM, 1110 Tpud Schizophyllum commune ocensieETbCs He
TiJIbKM Ha MEPTBiil NEepeBUHI, aje i Ha MOCJIa0IeHUX
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Puc.1. ExnoisobepMeHTHI CrieKTpH, 1110 BIacTusi rpudam Schizophyllum commune ypounina @eodanist (@ — enno-1,3(4)-p-
IoKaHasa, b — o-amijiaza, ¢ — Karajiasa, d — riayraMaTtokcalioaleraTrpaHcaMinasza)

Fig.1. Spectra of endoisozymes inherent to Schizophyllum commune of Feofaniya forest parcel (¢ — endo-1,3(4)-B-glucanase,
b — a-amylase, ¢ — catalase, d — glutamic oxaloacetic transaminase)
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Tabauys 2. Inpekc Dikcanii Paiita 3a amensavm momyssimii
Schizophyllum commune ypounia ®eodanis

Table 2. Wright's fixation index for the alleles of Schizophyllum
commune in Feofaniya forest parcel

Tabauys 3. Yacrora aneniB Schizophyllum commune B
nonyJisauii ypounina deodanis

Table 3. Allele frequency of Schizophyllum commune in the
population of Feofaniya forest parcel

AJtenb Tokye Anenb Tokye

Eg Amy2 Cat Got Eg Amy2 Cat Got
Anens A 1,0000 -0,1304 1,0000 -0,0833 Anters A | 0,3846 (102)* - 0,1538 (107) | 0,9231 (100)
Anens B 1,0000 -0,1818 1,0000 -0,0833 Asens B | 0,6154 (100) | 0,1154 (107) | 0,7692 (100) | 0,0769 (84)
Anems C - -0,0400 -0,0400 - Anens C - 0,8462 (100) | 0,0385 (97) -
Anens D - — -0,0400 — Anens D - 0,0385(95) | 0,0385(86) -
3araom 1,0000 -0,1429 0,7984 -0,0833 *B Iy’KKaX BKa3aHa eJIeKTPO(POpEeTUIHA PYXJIUBICTh
Ta nomKomkeHux xupux gepeBax (Cooke, 1961; | mpo Te, 1i0 Ha nomyasuilo S. commune ilOTh
Takemoto, 2010). Ilepiioro BiAMOBiAAI0 POCAUWHU | (HaKTOPH, $Ki 3YMOBIIOIOTH BiIXWJIEHHS 4YacTOT

Ha 3apakeHHS € TaK 3BaHWM "OKUCHMIT BHUOYX', IO
MPU3BOINTH JO HAKOIMMYEHHS Y KJIITUHAX POCIUHU
BUCOKOTOKCUYHUX aKTUBHUX (DOPM KHUCHIO, B TOMY
YUCTi i MepeKucy BOAHIO, SIKi MOBUHHI 3YNMUHUTHU
PO3BUTOK Ta 3HUIIIMTHU OpraHi3M maroreHy (Lamb et al.,
1997; Wojtaszek, 1997). KaTtanaza HajiexXuTh 10 Kjiacy
OKCHUIOpeIyKTa3, 10 KaTalidye po3Kjad IMepeKUCy
BOOHIO Ha BOAY Ta MOJEKyIsipHuii kuceHb (http://
www.sbcs.gmul.ac.uk/iubmb/). st aepeBopyiiHiBHUX
rpuOiB, SIKi BpaXkaroTh XXUBi pOCIUHHU, 119 (epMEHTHA
cHUcTeMa JIoIoMara€e MpoOHUKATH Y TKAHUHU POCTUHU
Ta OJIOKYBaTH OIMH i3 ii 3axucHux MexaHi3miB (Garre
etal., 1998).

CepenHe 4YMCIIO ajieliB Ha JIOKYC Yy TOMYJISIii
ypounina Peodanis cxkmagano 2,75. EdekTuBHe
YUCIO ajediB, 110 BigoOpaxkae BKJan Yy allejibHe
Pi3HOMAaHITTS, CTAHOBWJIO B cepeaHboMy 1,51. THaekc
pizHoMaHiITTA 3a LlleHOHOM Yy JOCHiIHINM MOMyNsLii B
cepemHboMy nopiBHIoBaB 0,5484. HaliOiabImii BKIIag
B pi3HOMaHITTsI BHOCUIM Jlokycu Fg (0,6663) ta Cat
(0,7404).

B nmonynsauii S. commune ypounina ®eodanist mist
KOXHOI (DepMEHTHOI CUCTeMHU BU3HAYAIN (DAKTUIHUIN
pPO3MO/IiJT TEHOTHUITIB JO OYiKyBaHOIO 3TiMHO 3aKOHY
Xapni-BaiitnGepra. B imeanbHMX nomyssiiisx, IO
MaloTh 0e3MeXHe YUCI0 Ocib, B SKUX BiIOyBa€TbCS
BiJIbHE cXpelllyBaHHS Ta HE MiloTh (haKTopu I00O0pY,
yacToTa TEeHOTUIIiB € BEJWYMHOIO CTajol. Ajie B
MPUPOIHMUX YMOBax QyxKe 0arato YMHHUKIB (MyTallii,
CHUCTEMU CYyMiCHOCTI, Mirpallisi TOII0), 1110 MPU3BOIITh
o mopyieHHs piBHoBaru (Maurice et al., 2014). B
HAIlOMY BUIAOKy g (pepMEHTHUX CHUCTEM EHIO-
1,3(4)-B-mmokana3a Ta Kartajgasa piBHSHHS Xapii-
Baitn6epra nopyiuyetbes. [TonidHe Mu crioctepiraemo
it bepMeHTHOI cucteMu eHmo-1,3(4)-B-rmokaHasa
B uimomy mo YkpaiHi (Boiko, 2018). Lle cBimumTh
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ajieNliB JesIKMX JIOKYCiB Bil iX PiBHOBaXXHOTO CTaHY.
Cepeln MOXJIMBHMX BapiaHTiB IMOSICHEHHS — BEJIMKUI
BiZICOTOK iHOPUAMHTY Yy MeXaX JOCHiIHOI OIS,
110 MPU3BOJUTH IO CYTTEBOIO 3MEHIIEHHS Ta HaBiTh
3HUKHEHHS TEeTepPO3UTOTHOTO CTaHy abo Ou3bKe
pO3TallyBaHHS TCHIB 3a3HaUYCHUX CHUCTEM IO JIOKYCIB,
1110 3yMOBJTIOIOTh CTaTeBY CyMicHicTh. He3Baxkarouu Ha
Te, 110 Y LIOT0 Tpruba iCHYIOTh MeXaHi3MU 3armodiraHHs
iHOpuaUHTY (ABO(aKTOpHA CHUCTEMa CYMiCHOCTi) MU
BCE OIHO BCTAHOBWJIM 3HAYHMI Me(IilIUT TeTePO3UTOT
(H, <H,) g nunx pepmenTHUX cucteMm (Tabdir. 1). Takox
Mpo 1€ CBiguuTh iHAeKc ikcanii Paiita (tabu. 2),
IO YiTKO BKa3y€e Ha HedillUT TeTepO3UTOT caMe IS
dbepmeHnTHUX cucteM eHmo-1,3(4)-B-raokaHazu Ta
KaTaja3u. TakUM YWHOM ITATBEPIKYETHCS Hallle
MPUITYLIEHHS, 110 I0 iCTOTHOTO BIUIMBY iHOPUAMHTY
Ha 3araJlbHUI CTaH TOIYJISILIii.

Hng  qokyciB Amy2 Ta Got cHocTepiraeTbcs
30aJIaHCOBAHICTh TOMO- Ta reTepo3urot (tadmn. 1, 2).
HaitGinbiuuii BKaag y 30LIbIIEHHSI T€TePO3UTOTHOIO
cTaHy JIoKycy Amy2 BHoOcATh ajeni B (Amy2'%’) ta A
(Amy2'%),

IIlo crocyeTrhcst yacToTH anemiB S. commune y
TTOITYJISILIIT, TO CJIiJ 3a3HAYMTH CYTTEBY YacTKy Amy2!%
(0,8462), Got'™ (0,9231) ta Cat'” (0,7692) (taba. 3).
s nokycy Eg ciocTepiraeTbCs BATOMUI BHECOK 000X
anenis Eg’” (0,6154) ta Eg'” (0,3846), onHak, sk OyJ10
3a3HAUEHO paHillle, y MOMyJsUii BOHU MpeAcTaBleHi
y TOMO3UTOTHOMY cTaHi. Aneni Amy2”, Cat®, Cat’”
HaJiexXaTh 10 PiIKUX y MeXKaX JOCIiTHOI MOIMyJIsLii.

YV NopiBHSIHHI 3 iHIIUMMU TTONYJIILIIMU S. commune
(Boiko, 2015) monynsuis ypouutia @PeodaHis mae
HITKYi TOKa3HUKU CEPEeIHBOTO Ta e(heKTUBHOTO YHMCIa
aJieJTiB Ha JIOKYC, iHaeKcy pisHoMaHiTTs 3a [lleHoHOM
Ta TeTePO3UTOTHOCTI, IO CIIOCTEPIra€ThCS.

Ukr. Bot. J., 2018, 75(2)



BucHoBok

J 1 90TUPbOX aT03UMHUX JTIOKYCIB Ipuda Schizophyllum
commune mnonyiasuii  ypoumina Deodanissi  OyJ10
BCTAHOBJICHO OIMHAJIIIATH aJIeIbHUX BapiaHTiB: TI0 1B
st hbepMeHTHUX cucteM eHjo-1,3(4)-P-riokanazu
Ta TJayTamaToKcajoalleTaTTpaHCaMiHa3u, TpU ISt
o-aMminasu Ta 4YOTUpM [Jg Katamasu. [lopyuieHHs
piBHgHHS1 Xapmi-BaitHOepra mis neskux JIOKYCiB
CKOpilll 32 BCe MOB'SI3aHO 3 0OMEXEHOI0 YHUCENbHICTIO
MOMyJIsLil Ta BEJIMKMM BHECKOM  iHOPUWAMHTY.
BcraHoBieHo aedilUT reTepo3uror (GepMEeHTHUX
cucteM eHno-1,3(4)-B-mmokaHasu i katamasu Ta
30aJIaHCOBaHICTh TOMO- Ta T'€TePO3UTOT IJIsI JIOKYCiB
Amy2 Tta Got. Iloka3HMKM TEHETUYHOI MIiHJUBOCTI
nonynswii S. commune ypounina PeodaHist cBimyaTh
po 30imHiIHHA ii TeHO(GOHIY Yepe3 MeBHY TeHETUUHY
130JI411i10.
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Boiiko C.M. Crau nonyssuii Schizophyllum commune
(Agaricales, Basidiomycota) na Teputopii ypounma ®eodanis.
Ykp. 60T. kypH., 2018, 75(2): 191—196.

IHctutyT eBosmtottiiiHoi ekosorii HAH Ykpainu
ByJI. akan. Jleobenena, 37, Kuis 03143, Ykpaina

IMonynsiuiiiHi ~ AOCHIIKEHHST  AO3BOJISIIOTH ~ BCTAHOBUTU
OiosioriyHe pi3HOMAHITTS Ta HaAalOThb MOXJIMUBICTb BU-
3HAUUTU CTaH TEHETMYHUX PEeCypciB IpuOiB Ta Xapakrep
po3riofiny reHo(oHIy B MeXkax apealliB. AHaJi3 0ioXiMiuHUX
MapkepiB (0iKiB) J03BOJISIE BCTAHOBUTH JIOKYCHY (aJIeJIbHY)
MiHJIMBICTb Ha MOMYJISILIIAHOMY PiBHI B MeXXax BUILY, a TAKOX
BU3HAUYUTU TEPUTOPiaJIbHi KOPAOHU MOIYJISILT Ta TPOBECTU
CKPMHIHT OiOTEXHOJIOTIYHO WIHHMX BjacTtuBocTei. Ha
CTPYKTYpY NMOMYJIsiLii TpuOiB BILJIMBAIOTh Oarato (akTopis,
a caMe CrocoOu MOIIMPEeHHS, MyTallii, Ipelid reHiB, po3mip
MOMyJIsALii, CUCTeMa BEreTaTMBHOI 1 CTAaTE€BOI CYMiCHOCTI.
JocnimkeHHs1 pepMEHTHUX CUCTeM Oa3uaialbHUX rpuOiB Ha
MOMYJSAUiAHOMY PiBHI JUIs1 TEPUTOPii YKpaiHU HeUKCebHI Ta
MalTh HECUCTEMATUYHUI XapakTtep. MeToro poboTu Oyiio
NOCTIAWTYA CTaH MOMyJsuii rpuda Schizophyllum commune
Ha Tteputopii ypoumima PDeodaHiss 3 BUKOPUCTAHHIM
MOJiIMOP(HUX BHYTPIIIHLOKITITUHHUX (DEPMEHTHUX CUCTEM.
BcraHoBneHa anenbHa MiHAMBICTB Schizophyllum commune
Ha Teputopii ypouniia Peodanis. dns nokycis Cat, Got,
Amy2 ta Eg BCTaHOBIICHO OIWHAMISTh aJeIbHUX BapiaHTiB,
o jiBa isi hepMeHTHUX cucTeM eHno-1,3(4)-B-rmokanasa
(Eg) Tta mayramarokcanoaletartpaHcaMiHaza (Gotr), Tpu
st a-aminasu (Amy2) ta yotupu st Katanmasu (Cat).
IMopyueHHs piBHsiHHS Xapni-BaiiHOepra aist 1okyciB £g Ta
Cat, cKopilll 3a Bce, MOB'SI3aHO 3 OOMEXKEHOIO YUCETBbHICTIO
MOMYJIsALii Ta BEJIMKUM BiICOTKOM iHOPUAMHTY Yy 1i MexKax.
CriocTepiraeTbcs ASMILIUT reTepO3UTOT (DEPMEHTHUX CUCTEM
eHno-1,3(4)-B-mmokaHasa i karanasa Ta 30aJaHCOBAHICTh
TOMO- Ta TeTEPO3UTOT IIJIsT TOKYCiB Amy2 Ta Got. [1okazHUKMN
FEHETUYHOIro CTaHy nonyisiuii S. commune ypoduina
deodanisg cBimyaTh Mpo ii 30iAHIHHS, a LIe € CBITYCHHSIM
MEeBHOI 11 i30JIs11il.

KimouoBi ciioBa: Schizophyllum commune, monynsiitis,
deodaHist, TOKYyCH, aiesib, €HI0i30()ePMEHTHI CITEKTPH
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boiiko C.M. Cocrosinue nonyasuun Schizophyllum commune
(Agaricales, Basidiomycota) Ha TeppuTOpPUH yPOUHUIIA
®eodanus. YKp. 60T. XypH., 2018, 75(2): 191—196.

HMuctutyT 3BoM01IMOHHOM aKonorun HAH YkpauHbl
yi. akan. Jlebenesa, 37, Kues 03143, YkpanHa

[MonynsiuMoHHbIE UCCAeNOBaHUSI TMO3BOJSIIOT YCTAHOBUTH
Ouonormueckoe pasHoOOpa3We ” MaloT BO3MOXKHOCTD
ONpPEAETUTh COCTOSIHME T€HETUYECKUX PecypcoB IpuOOB U
XapakTep pacnpeseseHus reHopoHaa B Mpeseax apeaios.
AHanmu3 OMOXMMHUYECKUX MapKepoB (OeTKOB) ITO3BOJISIET

YCTAaHOBUTh  JIOKYCHYIO  (a/UleJIbHYyl0)  M3MEHYMBOCTh
Ha TIONMYJSILIMOHHOM YPOBHE B TIpele/iiax BUAa, a TaKXkKe
OIpPENEIUTh TEPPUTOPUAIBHBIE TIPAHMILI  IOMYJISLIII

U TPOBECTU CKPUHUHI OMOTEXHOJOTMYECKU LIEHHBIX
cBoiicTB. Ha cTpyKTypy momysisiiuyii rpuboB BIUSIIOT MHOTHE
(haxTophl, a UMEHHO CTIOCOOBI PACTIPOCTPAHEHUST, MYTAIINH,
npeiid reHoB, pasmep MOMYJISILUM, CUCTEeMa BereTaTUBHOM
U MoJoBOI coBMecTuMocTu. MccnenoBanust hepMEHTHBIX
cucteM 0OasMIUaNbHBIX TPUOOB, HA TOMYISIIIUOHHOM
YPOBHE, 7151 TEPPUTOPUM YKPAUHBI MATIOYUCIEHHBI U UMEIOT
HecucTeMHbI xapakTep. Llesbio paboTel ObLIO UCCIEN0BATh
COCTOSTHME TOmyasiuum Tpuba Schizophyllum commune
Ha Tepputopun ypouuina DeodaHusi ¢ MCMONB30BAHUEM
MOJIMMOPGHBIX BHYTPUKIETOYHBIX (DEPMEHTHBIX CHUCTEM.
YcraHOBIIeHa ajulelbHass W3MEHUYUBOCTb  Schizophyllum
commune Ha Tepputopun ypouuma Deodanusa. dasa
snokycoB Cat, Got, Amy2 wu Eg BbIsBI€HBl ONMHHAILAThH
QJJIEIbHBIX BApUAHTOB, MO ABa IUISI (DEPMEHTHBIX CHCTEM
aH10-1,3(4)-B-rmokanaza (Eg) W riyramarokcajioalerar
TpaHcamuHasa (Got), Tpu A5 a-amuiasbl (Amy2) u 4eTbipe
nast Karanasel (Cat). Hapymenue ypaBHeHMSI Xapau-
Baiin6epra nist nokycoB £g u Cat, ckopee BCero, CBI3aHO
C OrpaHWYEHHOM YWCICHHOCTBIO TMOMYJISIUA W OOJBIITIM
MPOIIeHTOM WHOpuAWHTA B ee mpenenax. HabGmomaercs
NeUIUT reTepo3uroT (EepMEHTHBIX cuUcTeM 3HI0-1,3(4)-
B-rarokaHasza W Karajgasa U cOaTaHCUPOBAHHOCTH I'OMO-
U TETEPO3UTOT IS JIOKycoB Amy2 m Got. ITlokazarenmn
TEHETUYECKOTO  COCTOSIHWSI  MomyisiuMud  S.  commune
ypounia PeodaHus CBUICTEIbCTBYIOT O e¢ O0eTHEHUN, a
9TO SIBJISIETCS] CBUIETEILCTBOM OTIPEIEIEHHOU €€ N30SI,

KioueBsie cioBa: Schizophyllum commune, tionmynsius,
Deodanust, TIOKYCI, aJlJIeIb, 9HIOM30()EePMEHTHBIE CIIEKTPI

Ukr. Bot. J., 2018, 75(2)
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Anniversary Dates

IIpodecopy
Bipi Bikropisni [IPOTOIIOITIOBIII — 85

BUIATHOMY YKPaiHCHKOMY
OoTaHiKy, jaypeaTy JepKaBHOI mnpemii YKpaiHu Yy
raiy3si Hayku i TexHiku Ta npemii HAH Ykpainu iMeni
M.I. XonaogHoro, IMo4yecHOMY 4YJeHY YKpaiHCbKOTO

YV Oepesni 2018 p.

OOTaHIYHOrO TOBApPUCTBA, JOKTOPY OiOJOTIYHUX
Hayk, mpodecopy Bipi BikropiBHi I[Ipotonomnosiii
BUMIOBHWJIOCS 85 pOKIB Big JHI HapOIKEHHS.
botaniyHa criibHOTa nOOpe 3HaiioMa 3 HayKOBUM
JIOPOOKOM BUEHOI, SIKa € 3aCHOBHMKOM BiTUM3HSHOI
HayKOBOi1 HIKOJM CHUHAHTPOITHOI (PJIOPUCTUKHU 1 IO
MpaBy BBAXAEThCSI TOJOBHUM €KCIEPTOM 3 I1[bOTO
HarnpsiMy TOCTiIKEeHb B YKpaiHi.

© M.B. LIEBEPA, 1.A. TUMYEHKO, JI.B. 3AB’AJIOBA,
T.B. BACWIbEBA, €.11. AHAPUK, E.I. KOT'VT, 3. LIEJIbKA,
M. 3AJIIGEPOBA, 1. MAEKOBA, 2018

Ykp. 60T. xypH., 2018, 75(2)

XKutreBuii Ta TBopuuit nuisix Bipu BikTopiBHM
IIporononoBoi  JOCUTH IMOBHO  BUCBITJIEHO Yy
BITUM3HSHUX Ta 3apyOoikHuxX myobsikamisx. Tomy,
JIMIIIE KOPOTKO 3a3HAYMMO OCHOBHI BiXM OCOOMCTOIO
Ta HAyKOBOTO XWUTTA IoBuUIsIpku. Hapomunacs Bipa
BikTopiBHa 2 6epe3nst 1933 p. y Xapkosi. HaBuanacs
Ha GiosioriuHOMY (akyasTeTi KuiBchbKOro nepxkaBHOToO
yHiBepcutety iM. T.I. IlleByenka (1952—1957), micns
ioro 3akiHYEHHS TpaloBaga MOJOAIIAM HAYKOBUM
crniBpoOiTHUKOM  boTaHiuHOro camy iM. akap.
0.B. ®owmina mporo x Butry (1957—1958). [ToTomy,
Maiike Ha 60 pokiB, IOB'sI3aja CBOIO HayKOBY
IistTbHICTD i3 IHcTuTyTOM G0TaHikKt AH YPCP (Terep
Incruryr6oranikuim. M.TI. Xonognoro HAH Ykpainm):
npauoBana jgadopaHToMm (1958—1961), HaByamacs
B acmipaHTypi (1961—1964) mig KepiBHULTBOM
BUIATHOTO BIiTUM3HSIHOTO OOTaHiKa, JOKTOpa OioJ.
Hayk, mpodecopa M.I. KotoBa, mpoiinuia LLIsIX
Bil MOJIOAIIOrO [0 MPOBIZHOTO HAYKOBOTO CITiB-
pobitHuKa. Y 1965 p. BoHA YCHIIIHO 3aXUCTUIA
KaHAWAATChKY JUCEpTallilo Ha Temy "AIBEHTUBHi
pocnunu Jlicocreny i Creny Ykpainu", ay 1989 p. —
IOKTOpCchbKYy "CuHaHTporHast Jjiopa YKpauHbI'.
Martepiany UMX AOCHIIXKEHb JISIJIM B OCHOBY JIBOX
MoHorpadiii, sIKi cTaayu KJaCUYHUMU B CUHAHTPOTIHI i
daopuctui. 3 6epesns 2017 p. mpairoe mpodecopom
kadeapu 6ioJorii Ta XiMmil 3aKkaprnaTCbKOro yropchbKoro
inctutyty imeHi ®epenua Pakoi 11.

3araJiIbHOBU3HAHUMU €  HAyKOBi  3MO0YTKU
oBisipku. B.B. Tlpotomomosa Bmeplie Buminuia
Ta KOMIUJIEKCHO JOC/iAu/a CUHAHTPOIHY (pakiiito
¢daopu YkpaiHu, BcTaHOBMIA 11 BUAOBMI CKJIamd,
XapakTepHi pUCHU, pETIOHANbHI Ta  (pakiiiHi
0COOJIMBOCTI, TEeHAEHLii po3BUTKY. BoHa BusBuUIa
3aKOHOMIPHOCTI MoOAepHi3allii (opu Ta 30HAIBLHO-
perioHaJIbHOro PO3MOAiNY ii aBTO- Ta aJOXTOHHOTIO
eJIEMEHTIB; J0BeJia, 110 MiJ BIJIMBOM aJBEHTU3aLlil
BiIOYBaIOThCSI CTPYKTYPHI 3MiHM MPUPOIHOI (hjopu
Ta MOPYIIYIOThCS CTPYKTYPHO-(PYHKIIIOHAJIbHI
3B'SI3KM B eKocucTeMax. Bipa BikropiBHa € aBTOpKOIO
rimoTesn, fAKa TIOSICHIOE  TIOXOMXXEHHS  HM3KH
KPUTUYHUX TaKCOHIB, OMUCAHMX 3 aHTPOITIOTeHHO
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VYuacuuku XI MixHaponHoi

HayKOBOI1
"Synanthropization of Flora and Vegetation" (Ilo3HaHb,

KOH(pepeHii

2014 p.): 3niBa HampaBo T. JIBipHa,
B. Ipotonornosa, 3. Llenbka, H. OneitHuk

M. IlleBepa,

MepeTBOPEHUX TEPUTOpiii, Ha TIiACTaBi aHaJi3y
ekosioro-reorpadiunoi nudepeHuiallii nepudepiiHux
TOMyJIsIiiii apxeoditTiB, Takux sIK Ballota nigra L.,
Carduus nutans L., Lamium amplexicaule L. OTpumaHi
pe3yabraTd  JaloTh  MiACTaBU  CTBEPIXKYBaTH,
1o (parMeHTalisl apeajiB BUAIB aJABEHTUBHUX
POCJIVH, sIKa BimOYBa€ThCSI 3 YacoM, IOB's3aHa K 3
pPO3ILIMPEHHSIM eKoapeajly BUAY, TaK i 3 afaNTalli€ro
JI0 YMOB HOBMX OiokJiMaTWYHUX 30H. Hampuknan,
LICHOTUYHO TOB'SI3aHUIA 3 JIICOBUMU YIPYIOBaHHSIMM
cepea3eMHOMOPCHKUM BUML B. nigra s. 1. po3nagaeTbes
Ha JeKiabKa reorpadidamx pac psmy Nigrae Klokov,
KM 00'€IHYE pyaepalibHi BUAM, 110 OTOUYIOTh apeast
B. nigra s. str. mo niepucepii, a B CTeNOBilt 30Hi YKpaiHu
BUAUTSIETbCA BikapHa paca B. longicalyx Klokov. Takox
JNOCTIAHULISL PEeKOHCTpYyIoBajia Tepedir (iToiHBaziii
B YKpaiHi B iCTOpUYHOMY acIIeKTi, 3'SICYBaBIIM, IIO
3pOCTAHHS KiJIBKOCTI BMIiB aIBEHTUBHUX POCIMUH Yy
perioHaJbHUX (QJIOpax HE Ma€ XaOTMYHOTO XapaKTepy:
B ycix OoTaHiko-reorpadiyHux paiioHax YKpaiHu
YCIIIIHO HaTypaJsi3yBajacs Jile MeBHa YacTKa BUIiB
(61m3bko 60% 3araybHOI KiJIBKOCTi), 3aHECEHUX M0
1UX peTioHiB. TakoX OTpMMaHO YMCIOBUI MTOKA3HUK,
110 O3BOJISIE BUCYHYTM TilOTe3y IpO iCHYBaHHS Yy
BUIOBOMY CKJaJli CHUHAHTPONMHUX ¢pakiiii daop
BiTHOCHOI ~ pIBHOBAaru HECTAOUIBHOTO  E€JIEMEHTY,
00MEeKeHOTO TTOPOTOM BUIOBOTO Pi3HOMAHITTS, SIKUM
y it gppakuii dpopn Ykpainu ctanosuts 0,2%. Huni
Bipa BikropiBHa 3ocepeauiacs Ha BUBYEHHI BIUIMBY
iHBa3ifHUX BUiB Ha MiclieBY (bJIOPY B Pi3HUX perioHax
VYKpainu, nepeayciM BUIiB-TpaHC(HOPMEPIB, 30KpeMa
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iXHiIX (PITOLIEHOTUYHUX OCOOJIMBOCTEN Ta ydyacTi B
Pi3HUX TUTAX OiOTOITIB.

Pesynbratu opuriHaabHUX, MiOHEPHUX AOCTIIXKEHb
B.B. IlporomomoBoi y rajly3i CHUHaHTPOITHOL
daopuctuku Oyau BUCOKO oOLiHeHi. Tak, 3a LUKI
npaup "TeopeTUUHi Ta TPUKIIAIHI ACTIEKTH TTPUPOIHOI
aoudepeHuiamii i CMHAHTpOMi3allil  CIIOHTAHHOI
dmopn Ykpainn" y 1997 p. iif Oyno NpHUCYIKEHO
npemito HAH VYkpainu imeni M.I. XononHoro, a y
CKJIazi TBOPUYOTO KOJEKTUBY 3a LIMKII Tpalb "HayKoBi
OCHOBM 30epeXeHHs Ta BiTHOBJCHHS OiOTUYHOTO i
JlaHAmagTHOTO Pi3HOMAHITTSI YKpaiHU B yMOBax 3MiH
HaBKOJMIIHBOTO cepeaopuina” y 2016 p. — JlepkaBHy
npemito YKpaiHu B raiy3i HayKu i TexHiku 3a 2015 pik.

Bipa BikTopiBHA i CbOrOAHI aKTUBHO IIPOJOBXKYE
HayKOBi TIOIIYKH, MOIOMAara€ KoJjeraM, KOHCYJBTYE
mojionb. KoXHOro poky Ha IoyaTKy BECHU BOHa
TOTYETHCS 0 HOBUX €KCIIEANIIil — 3yCTpiveii 3 HOBUMU
"mpuOynblsIMU”, @ BOCEHM Ta B3UMKY OIpPAIlbOBYE
3i0paHi MaTepiajiu, aHaJli3yl0uu OTpUMaHi pe3yabTaTu,
nyonikye HayKoOBi mpalli, BHUCTYIIa€E Ha HAyKOBUX
KOH(pEpEeHIIisIX.

OcrtanHiM yacom Bipa BikTopiBHa cHigbHO 3
KoJeTaMu Opajla ydJacThb y BUKOHAHHI IIPOCKTY
ADPD]I VYkpainu, 3a pesyjlsraTaMyd SKOro Oyna
BUJAHa MoHorpadis "KimaroreHHi 3MiHU
pociuHHOro nokpusy Kapmat” ([linyx ta iH., 2016),
B SKiil HamaeTbCs OLIHKA IWHAMIL TOIIUPEeHHS
iHBa31HUX BUIB Y PEeTiOHi Ta IXHiil poJli B POCIMHHUX
YIPYIOBaHHSIX i OioTOMmax.

eKCIIeAULIii: 3J1iBa

YyacHUKM  yKpaiHCHbKO-CJIOBallbKOT
nanpaBo f. MaekoBa, B. Ilporonomnosa, M. Illesepa,
M. 3anibeposa, €. AHapuk. 3aiizHUYHa cTaHlis baTteBo
(3axkapnarcbka 00.1.), 2016 p.

Ukr. Bot. J., 2018, 75(2)



IIle omHuUM acmekToM JOCHIIXEeHb BYEHOI,
MPOBEJEHUX y paMKax JBOCTOPOHHIX YKpaiHCHKO-
CJIOBALIBKUX JOCHIZHULILKUX TIpoekTiB Mixk HAH
Vkpainu Ta AH CroBalbkoi PecryOiiku, € BUBUEHHS
€KOJIOTO-XOPOJIOTIYHUX OCOOJIMBOCTEl Ta OCHOBHMX
MirpauiifHUX MUISXiB iHBa3iifHUX BUIIB TPUKOPIOHHS
Ykpainu ta CnoBayunnu (2014—2016, 2017—2019). 3a
pe3yIbTaTaMM WX TOCTiIKeHb BCTAHOBJICHO BUIOBHIA
cKkJan (pIOpPOKOMILIEKCIB 3ajli3HUlb, SKi € OZHUM
3 OCHOBHHUX OCEpeIKiB 3aHECEHHS aIBCeHTUBHMX
DOCJIUH.

3a 6e3mnocepennboi ydacti B.B. IlpoTtomormosoi 3
kosieraMu 3 [HcTUTyTYy G0TaHiku iM. M.I. XosnogHoro,
3aKaprnaTchbKOTrO YrOpChbKOro iHCTUTYTY, YKTOpPOICh-
KOro HalliOHaJIbHOTO YHiBepcuUTeTy OyJO 3arporo-
HOBaHO Ta 3TOJOM 3aTBEPIKEHO 3aKapIiaTChbKOIO0
o0JlacHOIO panolo mepuiuvii B YKpaiHi odiuiiHuii
perioHalbHUII CIUCOK 1HBa3iiHUX BUWIIB POCIUH
3akapnartd (Lllesepa Ta iH., 2017).

Y 2017 p. cninbHO i3 HaykKoBLsIMU YepHiBeLIbKOTO
HailioHaJIbHOTO YHiBepcuTeTy imeHi FOpist DenpkoBuua
ta IHcTUTYTy OOTaHiku im. M.I. XomogHoro Bipa
BikTopiBHa Oyna BIiAMOBigaJlbHUM  BUKOHAaBLIEM
npoekty B pamkax JPD]] Vkpainu "O1liHka BILTUBY
KJIIMaTOTeHHUX 3MiH Ha CTPYKTYpy Ta AOUHAMIKY
ekocucteMm [Ipyr-JIHicTpoBCchKOTO MexXupiuusa'. B
pe3yabTaTi Oyja BMIiJIeHA Tpyrna BUIIB 3 BUCOKUM
iHBa3iiHMM TOTeHLiaJoM Ta 3AilicHeHa MoIepeaHs
OlliHKa IXHBOTO BIUIMBY Ha MPUPOIHUI POCIMHHUIMA
TOKPUB PETiOHY.

Ykp. 60T. kypH., 2018, 75(2)

3HauHuii gopobok Bipm BikTopiBHM cKi1amaioTh
npaii 3 CUCTeMaTUKW CYIMHHUX POCJIWH, 30Kpema
BUmiB  BimminiB  Lycopodiophyta, Psilotophyta,
Polypodiophyta, Tpuou Heliantheae ponunu Asteraceae
Ta iHILmX rpyn pociauH. He 3a0yBae B.B. [TpoTononosa
i mpo ymoOsieHi opxigei, dK i padille, BHUBYAE
CUCTEMAaTUKy Ta XOpOJOTilo pPiIKiCHUX BUIIB.
3oKpeMa, 3a ii yJacTi y3araIbHeHO BilIOMOCTi PO TUTTA
BuAiB poaunu Orchidaceae, onmucaHux 3 TepUTOPii
Kpumy (IIportomomona Ta iH., 2017). ¥ moHorpadii
"CynunHi pocauau CMaparaoBoi Mepeski YKpaiHu i
oxopoHoio bepHcrkoi konBeHwii" B.B. IIpoTomnormosa
3i cmiBaBTOpaMM  y3arajJlbHWJa BiIOMOCTI  IpoO
cydyacHe TOIIMPEHHS Ta cTaH morysuiii Cypripedium
calceolus L., Himantoglossum caprinum (M. Bieb.)
K. Koch Tta Steveniella satyrioides (Spreng.) Schiltr.
(Tumuenko Ta iH., 2017).

Koneru 3 Ykpainu ta 3apy0ixcks, ii yuHi Ta apy3i
CepIEeYHO BIiTAlOTh BeJbMUIIAHOBHY Bipy BikTopiBHY
ITpotononoBy — Ilpodecopa, Buurena i Konery 3i
CJIAaBHUM IOBiJICEM 1 3M4aTh iif MIIIHOTO 370pOB'S Ta
TBOPYOTO JOBIOJIITTSI.

M.B. IIIEBEPA, I.A. THMYEHKO, JI.B. 3ABI/IOBA,
T.B. BACHJIbEBA, €.H. AHIPHUK, E.I. KOTYT,
3. HEJIBKA, M. 3AJIIBEPOBA, 1. MA€KOBA
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Amicalia desideria
o 70-piuust moKTOpa GiosorivHMX HAyK, npodecopa
Jligii OnekciiBnu TACEHKEBUY

KpemeHeuunHa — ciaBHa YyKpaiHChbKa 3eMJIsl, IO
rnojapyBaja CBiTy IJies iy AisuiB KyJIbTypU, MUCTELITBA,
JIiTepaTypu, HayKu, peJiirii, BiliCbKOBOI CIIpaBy TOILO.
Hns Oyab-sgkoro OoTaHiKa M€l KyTOYOK YKpaiHu
HEOIMiHHO acolioeThes 3 imeHamu Biniansaa C.W.T.
¢oH beccepa Ta AHTOHIs JI. AHIXKEHOBCHKOIO, KOTpi
VBIKOBIUHMJIM MOTO Y Ha3BaX POCIUH i B YMCIEHHUX
repOapHUX 3pa3Kkax, gKi 30epiraloTbCsi B KOJEKILiSIX
pisHux kpaiH. | came 1yt, y KpemeHnui, 19 mrortoro
1948 p. Hapomuiacs BiZoMuii haxiBelb 3 (PIOPUCTUKH,
(ditoueHosorii, ¢gitoreorpadii, 0OXOpoOHU TPUPOIU,
repOapHoOi cripaBu, icTOpii 00TaHIYHOI HAyKM, TIe1aror,
JIOKTOp OiosioriyHuX HayK, ipodecop Jlinis OnekciiBHa
TacenkeBuu.

Caiii 45-piunuit HaykoBuii nwisix Jlinis OnekciiBHa
posmnouana y 1972 p., Koau 3 BiA3HAKOIO 3aKiHYMIIA
OiosorivHuii  dakyasTeT TepHOMITBCHKOTrO JepXKaB-
HOTO TIearoriyHoro IiHCTUTYTY Ta BCTynmuaa M0
acriipanTypu Jlep>kaBHOTO TIPUPOIO3HABYOTO MY3€I0
AH VYPCP, a 3 1973 p. npomoBxuia HaBYaHHS

©10.M.YEPHOBAM, H.O. KAJIIHOBUY, O.I. MAPMCKEBUUY,
T.C. XMUJIb, H.M. LINAH, 2018
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y JIbBiBcbkOMY BimmiieHHi IHcTuTyTy OOTaHiKM
iMm. M.I. XonomHoro AH YPCP (trenep IHcTtuTyT
ekonorii Kapmar HAH Vkpainu). [lounHaoun
3 1975 p., wMaitke 20 pokiB BOHa Bimmaia
LIl ycTaHOBi, MNPOWINOBUIM IUIAX BiI iHXeHepa-
ekojiora (1976—1978), MOJIOAIIOrO HAyKOBOIO CITiB-
poGiTHUKa (1978—1986), HayKOBOTrO CITiBpOGITHUKA
(1986—1988) mo crapioro HayKoOBOIO CIiBpPOOITHHUKA
(1988—1994). ¥ 1979 p. min KepiBHUILITBOM BiIOMOTO
yKpaiHcbkoro BueHoro mpodecopa C.M. Croiika
Jligis OnexciiBHa 3aXuUCTUIa KaHIUIATCHKY IHCEP-
Tamio 3a Temoro "®djopa i POCIMHHICTL YTOJIBChKO-
[HInpokomykaHCHKOIO 3amoBiIHOTO KoMILiekcey". Bin
1994 mo 2013 p. HaykoBa Kap'epa Jlimii OekciiBHA
TicHO meperuienacs 3 JlepXkaBHUM MPUPOAO3HABUMM
my3zeeM HAH VYkpainu, 1e BoHa Beja HayKOBY poOOTy
CIoyaTKy K cTapimuii HaykoBuit (1994—2002), a
3roIOM — SK TIpoBigHMiI HaykoBuit (2002—2013)
CMiBpOOITHUK, 0OifiMalouM  OZHOYACHO TOCady
HaykoBoro Kyparopa IepGapito LWS (1994-2011).
3a 1eil yac BoHa MiAroTyBaja Ta YCIIIIHO 3aXMCTUIa
TIIOKTOPCBKY nuceprarito "[IpupomHa ¢iopa cymmHHNX
pocaun Kapmar, ii ocobauBocti Ta renesuc” (2006) ta
oTpuMaJa 3BaHHs mipodecopa (2010).

Matouu BeJUKMI HaAyKOBUI Ta oOpraHizaliiiHui
nocsin, Jlimis OmnexciiBHa moHan 13 pokiB Ieapo
rnepeaae cBoi 3HAaHHS MOJIOJIOMY MOKOJIiHHIO 0i0JIOTiB,
npauooun  goueHToM (2005-2008), a 3 2008 p.
i moremep — mpodecopoM Ha Kadeapi OOTaHiIKU
JIbBIBCHKOIO  HAaIliOHAJIbHOTO YHiBEpCUTETY iMeHi
IBana ®panka. [lepeiIIoBIIM Ha TOCTIITHY pOOOTY IO
yHiBepcuteTy, Big 2011 p. JI.O. TaceHKeBUY OYOIIOE
3ragaHy Kadeapy, OMHOYaCHO BUKOHYIOUM OOOB'SI3KHU
HayKoBoro Kyparopa Iepb6apito JIbBiBChbKOro Hariio-
HaJIbHOTO YHiBepcuTeTy iMeHi IBana ®panka (LW).

Tsopunii gopo6ok Jligii OnekciiBHU CTaHOBUTH
noHan 140 HaykoBuX TIpallb, $Ki CTOCYIOTbCS
(aopuctuku, piToueHosorii, pitoreorpadii, oxopoHu
POCJIMHHOTO CBIiTy, TepbapHOi CcIHpaBM Ta icTOpii
6otaniuHoi Hayku. Cepen Hux noHan 20 MmoHorpadiii
(0mHOOCOOOBUX i Y CITIBABTOPCTBI), SIKi OIMyOJIiKOBaHi
SIK B YKpaiHi, TaK i 3a KopmoHoM: "OxopoHa mpupoan
Ykpaincekux Kapmnar i npuieriux teputopiit” (1980),
"®nopa i pocmmuHicT, Kapnarchbkoro 3armoBigHuka”
(1982), "MakpoduTbl — WHIWKATOPHI W3MEHEHUIA
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mpuponHoit cpensl” (1993), "Ilpupoma Kapmarcekoro
HaitioHasibHOro Tmapky" (1993), "UepBoHa KHUTa
Ykpainu. Pociaunnuii csit" (1996, 2009), "Flora of
the Carpathians. Checklist of the native vascular plant
species” (1998), "Carpathian list of endangered species"
(2003), "VxaHcbKuii HaI[iOHAIBHUN TIPUPOTHUI
napk. [lomidyukuioHaabHe  3HadeHHs"  (2007)
"Transformation processes in the Western Ukraine.
Concepts for a sustainable land use" (2008), "Grasslands
in Europe of high nature value" (2009), "World of
the Carpathians — Handbook for Environmental
Education" (2009), "Inventory of grasslands of the
Ukrainian Carpathians" (2011), "PigkicHi Ta 3HMKawo0ui
Buau pociauH JIsBiBmmHI" (2011, 2015).

Haykosi 3m06ytku JI.O. TaceHkeBUY maiu 3MoOry
OTPUMATH IUTICHY KapTUHY CTPYKTYPHO-ITPOCTOPOBOL
opranizauii ¢gaopu Kaprarcbkoi TipcbKoi CHUCTEMM,
CTBOPUTH O00'€THAHY CXEMYy pPETiOHAJIBHOTO iTO-
reorpadiuHoro mnoainy Kapnat. VYmepiue 0Oyino
BCTAHOBJICHO, 110 (JIOpY CyAMHHUX pociauH Kapnar
CKJIaJAIOTh IMOHAJ 4 THC. BUMIB i ITiIBUIIB; MPOBEAECHO
KPUTUYHUN aHali3 eHaeMiB ¢Jopu, YTOYHEHO i
JIONTIOBHEHO JlaHi TIpo LEeHTpU eHaeMizMy B Kapnatax;
BUSIBJICHI OCHOBHI MirpalliiiHi IJISIXX Ta OOTPYHTOBAHO
KOHLIeT1Ii0 cTaHOBIeHHS (uiopu Kapnart.

Jlinist OnekciiBHa aKTUBHO MPALIOE€ B PENKOJIETisIX

Oaratbox >kypHaniiB: "Studia  Naturae", "Acta
Agrobotanica", "Zarzadzanic ochrong przyrody
w lasach", "Roczniki Bieszczadzkie", "Modern

Phytomorphology”, "BicHuk JIbBiBCHKOTO YHiBEpCH-
tery. Cepisg Oionoriuna", "bionoriuni Crymii/
Studia biologica", "IIpali HayKOBOTO TOBapHCTBa
iM. IlleBuenka. Exosoriunmii 36ipHuk”, "Haykosi
3anmucku Jep:kaBHOTO TTPUPOJO3HABYOTO My3ei0".

Ax nipoBinHuit paxiBenb-0oTtanik JI.O. TaceHkeBUY
€ 4YjJeHOM YKpaiHCbKOro OOTaHIYHOTO TOBApUCTBA,
roysoBotlo ExosoriyHoi Kowmicii HaykoBoro ToBa-
puctBa imeHi IlleBueHka, uieHom HaykoBoi paau
MiHicTepcTBa OCBITH i HaykKu YKpaiHU 3a (haxOBUM
HanpsiMoM "OXopoHa HaBKOJIMIITHBOTO CepeloBMINa”,
YJICHOM HayKoBOi paau JlepXaBHOTO TPUPOIO3HAB-
yoro wmy3eio HAH VkpaiHu, uwieHOM HayKoOBO-
TexHiyHO1 panu HauioHaJbHOTO MPUPOJHOIO MapKy
"[liBniune [logminng", 4aeHOM HAyKOBO-TEXHiUHOI
pangu boraHiuHoro cany JIbBiBCbKOro HallioHaJbHOTO
yHiBepcuTety iMeHi IBana @paHka.

Jlinis  OnekciiBHa Oepe aKTUBHY OCOOUCTY
y4acThb y BITYM3HSIHMX Ta MiXKHApOIHUX HayKOBMX
3i0paHHSX, OYOJIOIYM, 30KpeMa, CEKIiliHy pOOOTY.
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Sk KoopauHATOp, CHIBKEPiBHUK 3 YKPaiHChKOIO
OOKy Tpalloe 3a TeMaTUKaMW  MiXKHApOIHUX
HayKOBMX IPaHTiB Ta MPOEKTiB. 3 METOIO MiABUILEHHS
npodeciiHOoro  piBHI  NEPIOAUYHO  MPOXOIUTH
CTaXXyBaHHSI Y 3aKOPIOHHMX OOTaHiYHUX yCTaHOBaXx.
BoHa wmae Oe33amepeyHe BU3HAHHS B CepedOBUILI
ooranikiB Iloapmi, CroBayuyuHu Ta PymyHii,
BEJIUKOIO Mipol 3YMOBJIEHE SK pe3yjJbraTamMu ii
¢dyHAaMEeHTabHUX AOCHIIXKEeHb, TaK 1 aKTUBHOIO
y4acTiO B OOIPYHTYBaHHi HM3KM CO30JOTiYHUX
MPOEKTiB, 30KpeMa TIpOeKTy TIiepuioro B EBpori
TipChKOTO  TPAaHCKOPAOHHOIO  TPWJIATepaIbHOTO
MiXXHapogHoro OiocepHoro pesepsaty "CximHi
Kapnartu" (Yxkpaina — I[Monabia — CnoBauunHa).

Ax 6oranik-nipakTuK Jlimig OnekciiBHa 3 meprmnx
KpPOKiB IJIMOOKO YCBifOMMJIA 3HAUYEHHS HayKOBMX
KOJIeKIIilf, 30KpeMa TepOapHUX, y TOBCSIKICHHil
poboti. Helo 3iOpanHuii yuciaeHuii (GIOPUCTUIHUIA
Ta CUCTEMaTUYHUIN Marepial 3 TepUTOpil YKpaiHu
(mepeBaxxHo Kapnatu, Po3zrouus, IMoainns, BoanHb)
Ta KpaiH €BpoIu, JIeBOBa YacTKa SIKOTO 30epira€Thcs
B Xojekuigsx IWS Ta LW. Bona wMae Baromwuii
MPaKTWYHWIA JTOCBiI 3 KypyBaHHS TepOapHUMM
KOJIEKIIiSIMA, OCKibKM CBOrO 4acy ouoJjioBaja
IepOapiit  Jlep>xaBHOro IIpUPOAO3HABUOTO MY3€EIO
HAH Ykpainu (LWS), a Teniep € HayKoBUM KypaTOpoM
Iepbapito JIbBIBCbKOro HalliOHAJIBHOTO YHiBEPCUTETY
imeni IBana ®panka (LW). IloenHaHHS OJILOBOI Ta
KamepaabHO1 poOOTH TaJIv 3MOTY TOCIiIHULL OTTUCATH
HoBuit Bua Galium transcarpaticum Stojko & Tasenk.
Ta 3alporoHyBaTU KOMOiHallito Aconitum napellus L.
subsp. moravicum (Skalicky) Tasenk. [ep6apHa po6oTa
cnonykana Jligito OnekciiBHy He Julle BUKJIACTA CBO1
y3araJlbHeHHs 3 LIbOTO MUTAaHHS B HU3LI MyOJTiKalliii, a
1 TIpOBAINTH JOCTiITHUILILKY pOOOTY 3 GiorpadicTUKH,
MmoBepTauu 3a0yTi iMeHa JOCTiAHUKIB.

HeBromua mnpaus Jligii OnekciiBHM Hag mig-
BULIEHHSAM piBHS OOTaHiYHOI HAyKu, BUXOBaHHSIM
HayKoBOi MOJIOAI Ta 3aJlyueHHsIM 11 1O BMBUYEHHS
POCIMHHOTO CBITY 3aCIyrOBYE OCOOJMBOI TOISIKH.
3a poku medaroriyHoi  misIBHOCTI  mpodecop
JI.O. TacenKeBUY KepyBajia OaraTbMa MaTiCTepChbKUMU
po6oramu. Ilim ii KepiBHULUTBOM  3aXMCTWIU
KaHmumatcbki  mumceptanii  H.M. Cwumuak ("Pim
Alchemilla L. (Rosaceae) y daopi Ykpaincbkuit Kapnart:
TAaKCOHOMisI, XOpOJIOTiYHi, €KOJIOTiYHi, LIEHOTUYHI
ocobmBocTi Ta oxopoHa", 1996), B.I. I1pous ("diopa

bacetiny p. Jlaropuusa”, 1997), K.M. [lanumok
("®mopa perioHaNMbHOTO  JIAHAIMIA(MTHOTO  IMapKy
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"Hancsacekuit" ta ii 3minu”, 2010), A.B. HosikoB
("OcobnuBOCTi  opradizailii TaroHa BUIIB POy
Aconitum L. (Ranunculaceae) Cximnux Kapmar”,
2012) ta I.M. KBakoBcbka ("®mopa YKaHCBKOTO
HalliOHAJIbHOTO TIPMPOIHOTO TapKy, il aHami3 Ta
oxopona", 2012). Yuui nipocecopa JI.0. TaceHkeBUa
JIiCTalOTh He In1e (paXxoBy MiATOTOBKY, a it hopMyIoThCs
Yy CHJIKYBaHHI 3 HACTaBHULEIO K LIUPOKO OCBiYEHI
YKpaiHChKi BUE€Hi, OCKiJIbKM BOHa INIMOOKO 00i3HaHa 3
YKPaiHCHKOIO i CBITOBOIO KYJIBTYPOIO.

Tox yci koneru 3 kageapu 6otaHiku Ta Iepbapiio
(LW) JIbBiBCBbKOTO HAIIiOHAJIBHOTO YHIBEPCHUTETY
iMeHi IBana ®panka, [epXaBHOTO TIPUPOIO3HABYOTO
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my3eto HAH  VYkpainm, IHcTtutyTy  exourorii
Kapmar HAH  Vkpainu, IHcTuTyTy OOTaHiku
iMm. M.T. XonoagHoro HAH Yxpainu Ta rpoMaachbKicThb
VYkpaiHchbKoro 60TaHiYHOTO TOBAPUCTBA IIUPO BiTAIOTh
Bac, Jlinie OumnexciiBHO, 3 I0OBiJleeEM i 3uuath Bawm
JI00OpPOTO 3MOPOB'sl, HEBUYEPITHOI €Heprii, YCIIiNTHOI
mpalli Ha HayKOBii Ta MeJaroriyHiii HUBi y HEBTOMHI
MiArOTOBLI MpPUMAEIIHIX MOKOJiHb YKpPaiHChKUX
0OTaHiKiB.

0.M. YEPHOBAH, H.O. KAJIIHOBHY,
O.I' MAPUCKEBHUY, T.C. XMIIb, H M. IITUAH
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®DiTonEeHoJI0r i 3aXMCHUK MPHPOIM 32 NOKJIMKAHHAM
(10 60-pivus 3 aHA HAPOIKEHHS npodecopa
Ceprig IOpiiioBuya IIOIIOBNYA)

BunoBHwiIocss 60 pokiB
BijomMoro OoTaHika Ta
OiOJIOTIYHMX  HayK,

28 nmoTOrO
3 OHS
TIPUPOTOOXOPOHIIS,
npodecopa,
camiBHuLTBAa Ta  (itonmsaiiHy  HauioHaabHOro
YHiBEpCUTETY OiopecypciB i MPUPOIOKOPHUCTYBAHHS
Vkpainu Cepris FOpiitoBuya [TormoBuya.

Y 1983 p. BiH YCHIlIHO 3aKiHYMB acIipaHTypy
Incturyry Ootaniku iMm. M.I. XomomHoro HAH
VKpaiHu, J09acHO 3aXWCTHUBIIM  KaHIUIATCHKY
nucepralito 3a TeMoio: "Ek30reHHi 3MiHU POCIIMHHOTO
nokpuBy Ilojicbkoro aep:kaBHOTrO 3aroBiTHMKA i
LIJISIXW 10T0 ONTUMi3allii.

Cepriit FOpiltoBrunparroBaB HaocagaxMoJao/1Ioro,
HayKOBOTO Ta CTapllOro HayKOBOIO CITiBpOOiTHMKA
IacTutyty Ootanikm iM. M.I. XomomHoro 3 1983
no 1994 p. 3a ueil vyac BiH 3HICHUB YUCJICHHI
eKCTeAULIiNHI TOCTiKEHHS SIK HAa TepUTOPil YKpaiHu
(IMonices, [Honeubkuit  Kpsixk, CepenHbopycbka
BUCOYMHA, A30Bcbka HM30BMHa, [ipcekmii Kpum,
Ykpainceki Kapnatu), Tak i 3a ii mexxamu (Kapenis,
Konbcbkuii miBOCTpiB).

Y 1998 p. C.IO. I[TormoBuY 3aXMUCTUB HOBATOPCHKY
Ha TOi1 yac JOKTOPCHKY aucepraiito — "Co3oJoriyHui
aHali3 JIiCOBOi POCAMHHOCTI YKpaiHU (TEOpeTUYHi
3acaid, MeTONOJIOris, MpuKiIanHi acmekt)". Moro

2018 p.
HapOIKEHHS
JIOKTOpa
3aBimyBaya Kadeapu AeKOpaTUBHOTO

© B.€. SKYBEHKO, LII. TPUTOPIOK, I.M. YCTUMEHKO,
I.B. IVBUHA, C.M. CTOMKO, 2018
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HayKOBUM KOHCYJIETAHTOM OYB BUBHAYHU A re000TaHiK —
JIOKTOp OioNOTiYHMUX HayK, TIpodecop, akKaaeMik
HAH VYkpainu, 3aBigyBay Bifiy reoOOTaHiKM Ta
exoJorii Inctutyry 6otaniku FO.P. Iensr-CocoHko.
3a  pesyabratramMyd  JMCEpTaLlifHUX  JOCHiIKEeHb
Cepris HOpiiiouua B 2002 p. Buiinuia IpykKoM KHOTO
onHoocioHa MoHorpadis "CuHdiToco300risT JiciB
VYkpainu", B dKiii BIepiiie TpeacTaBieHa IMoOBHaA (0
piBHS acowialii) knacudikalliiiHa cxema JicoBOl
POCIMHHOCTI YKpaiH1 Ha JOMiHAHTHil OCHOBI.

dx  ¢itroneHonor Cepriii  FOpiitoBu4  11igHO
MpalloBaB, PO3BUMBAIOYM MOCIIXKEHHS 3 CUHTaKCO-
HoMmii, KkJlacudikauii, opauHaLii, KapTyBaHHSI,
JUHAMIKM JIiCOBOi, 00J0THOI Ta JIy4YHOI POCAMHHOCTI.
3okpema, BiH pO3pOOMB MPOAPOMYC JY4YHOI Ta
OOJIOTHOI POCIMHHOCTI YKpaiHW, TEOpeTUYHO W
METOMOJIOTiuHO po3BMHYB KoHuemnio FO.P. Illensra-
CocoHka 100 30epexxeHHs 0i0pi3HOMAHITHOCTI Ha
PIi3HUX PiBHSIX OpraHisailii, poO3BMHYB HOBUIi HAIIPSIM —
CO30JI0TiYHY Treo00TaHiKy. BaxuBicCTh pe3y/brartiB
nochigpkenb Cepris FOpiitoBuya mossirae He Juilie B
noOyIOBi CUCTEMHMX 3acall TepUTOPiaIbHOI OXOPOHU
POCJIMHHOTO CBIiTY, aJle i y TEOPETUYHUX PO3poOKax i3
cTparerii OXopoHU (hiTOLIEHOTUYHOI Pi3HOMAHITHOCTI,
SKi 10 TOro 4Yacy y BITYM3HSIHIN Haylli He Oy1u
MOCTaTHBO Yy3arajibHeHi. 30KpeMa, y MOoro Iparsx
OIy0JIIKOBaHO KOHIIEIIIiI0 HOBOI CTPYKTYpH "3eseHol
KHUTH YKpaiHu", g0 $KOi OyJIo 3alporOHOBaHO
nonatkoBo 3aHecTu 202 papUTETHUX POCIAUHHUX
yrpynoBaHHs1 JjiciB. BogHouac Oyio po3pobieHo
PEKOMEHIOBaHI PEXXMUMHM 30epeKeHHST IICHOITOMYIISIII i
47 BUMIIB JIICOBUX POCIMH, BKIIOYEeHUX 10 "YepBoHOL
KHUTH YKpaiHu"; U 3allOBiTaHHS Ta pe3epBYBaHHS
HayKoBO OOIpyHTOBaHO Oiu3bko 250 Tuc. ra
npupoaHoi pocauHHOCTI. Y 1izomy, C.1O. [Tomosuu
3aIpPONOHYBaB JUIsl PO3LIMPEHHSI MepeXi MPUPOTHO-
3aroBimHoro doHmy 40 o00'ekTiB, ceped SKMX IBa
NPUPOAHUX 3alOBIAHUKU, YOTUPU HAaLliOHAIbHI
NPUPOAHI TApKKW, TPU peTioHaJbHi JaHaIa@THI
MMapKu, a TAKOX HU3Ka 3aKa3HUKIB, ITaM'SITOK TTPUPOJIH,
3allOBiTHMX  YPOYMII  3arajJlbHOAEpPXKaBHOTO  Ta
MiCILIEBOTO 3HAUYE€HHS B 3aKapraTchKiii, 3anopi3bKiii,
Cywmcekiit, IMonTaBebkiii, BonumHcbkiii, PiBHEHCHKII,
Kutomupcekiii, YepHiriBebkiii, KuiBcbKkii  Ta
iHIIMX obnacTtsax Ykpainu. JIBi 3amporioHoBaHi
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HUM TIpUPOAHI TepUTOpil 3ape3epBOBAHO  IIif
HallioHaJIbHI ~ MpUpoAHi mapku. Jlasg  GaraTbox
MPUPOIHO-3aMOBITHUX TepUTOpii po3po0JIeHO

CXeMM 1XHbOro (PYHKIIOHAJABHOTO 30HYBaHHS, a
nns Jlicocreny, Ykpaincbkux Kapmar ta 3axigHoro
IMoniccs — kapTOCXeMU perioHaIbHUX €KOMEpPEX. 3a
pe3yJibTaTaMy JOCTiIKEeHb B raly3i OXOpOHU JOBKIJIS
MOJaHO 3HAYHY KiJIbKiCTh JOMOBIIHMUX 3aMUCOK Ta
€KCITEPTHUX BUCHOBKIB O OpPTaHiB Jep>KaBHOI Baau
VYkpainu.

IMpodecop C.1O. [MonoBuy 3 Koseramu il y4HsIMU
3aIT0YaTKyBaIl iHTETPAIbHUI IEHAPOCO30JIOTITHUIM
HampsIM TOCITIIKEHb, 00'€KTaMU SIKOTO OYJIM papUTeTHi
BUIM IEPEBHUX POCIMH (aBTOXTOHHI Ta iIHTPOIYKOBaHi,
3aKpUTOTO Ta BiJIKPUTOTO I'PYHTY) Ta JCHAPOIICHO3M
MPUPOAHO-3ATIOBITHOrO (HOHAY pi3HUX TIPUPOIHO-
reorpadiyHux perioHiB Ykpainu. HuHi cTaH po3BUTKY
LIbOTO HAaIpsIMy 0a3yeTbCs Ha 3HAYHOMY HAyKOBOMY
nopo6ky. Ilepenycim, 1ie 15 MoHorpadiuyHUX BUIAHb,
SIKi 3aCBiAUYIOTh PE3YIbTaTU IEPBUHHOI iHBEHTapu3allii
Ta dropucTmaHOTO aHami3y pPapUTETHOTO
neHapopizHomaHitTa Jlicoctenmy, Cremy VYkpaiHu
1 Ykpaincekoro Ilomiccst, misg sgKux po3po0eHOo
JIeHAPOCO30JIoTiuHI KaTtajoru. HuHi roryeTbcst 1o
NPYKY MOMIOHMI KaTaJor IJIT 30HU ITHPOKOJIUCTIHUX
JliciB, y mepcnekTuBi 1 Ykpaincbkux Kapnat. 3romom
IUIAaHYETHCS 3aTaibHUN IeHAPOCO30JIOTIYHUIA KaTaJloT
11 Beiel Ykpainu. Briepiue 115t CIpusiHHS pO3BUTKY
IHTPOAYKIIHOI AEHAPOJIOTii MiATOTOBAEHO 1 BUIaHO
"YekITicT IeHIPOEK30TiB YKpaiHu", B sSsKOMy 3i0paHi
Ta CUCTEMaTH30BaHi CydyacHi BiOMOCTi i KWl Mae€
BaroMe (HiTOHIMiYHE 3HAYEHHSI.

Cepriit FOpiitoBuu ITomoBuu Takox 3amovyaTKyBaB
TaK 3BaHUI CO30(DITOLIEHOAM3aIHOIOTIYHMI HAIPSIM
JIOCJTIIKEHb, 3TIHO 3 SKUM PO3BUTOK JIaHAIIA(THOTO
ditoneHoaM3aitHy Ha (DITOCO30JIOTIUHMX 3acamgax
TTOBMHEH CYNPOBOJIXKYBATHCSI CTBOPEHHSIM POCIIMHHUX
Ta JaHAma@THUX KOMIIO3MIIiM 3a ydacTi pOCIvH i3
BUCOKOI0 (hiTOCO30JI0TIYHOI0 3HAUYLIICTIO. PO3BUTOK
LIbOTO HampsIMy I'PYHTYETbCSI Ha HAyKOBOMY IiAXOdi
3 1000py TPyl pOCIMH pi3HOro reorpaciyHOro
MOXOKEHHS, Y TOMY YHMCJIi I aBTOXTOHHUX BUIiB
JIEPEBHUX POCIIVH, 1110 TTOTPEOYIOTH 0XOpOoHU. Pazom 3i
cBoiMu yuHsamu C.1O. IToroBuY yTOUHUB KOHLIETILIiIO
PAapUTETHUX MEHAPOEK30TiB, PO3POOMB METOIMKU
iXHBOI iHTerpajabHO1 ayT(HiTOCO30JOTIUHOI OLIHKU ex
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Situ Ta in vivo, a TAKOX 3alIPONOHYBAB KOMIUICKCHUIA
MiaXia 10 cucTeMu GopMyBaHHS (hiTOLIEHOKOMITO3ULLii
JUIST IITYYHUX 3alOBiIHUX MapKiB, SIKMK Tiepeadavyae
MPiOPUTETHICTh MPUHILIUITIB BUCOKOI (PITOCO30I0TIUHOT
i IEHAPOJIOTIYHOI 3HAUYIIIOCTI.

Inigni pesynsratu Cepriit FOpiitoBnu otpumaB Ha
MO€IHAHHI OOTaHIYHMX 1 CO30JIOTIYHUX AOCIIIKEHb,
30KpeMa ITOHOBMB Ta OOTPYHTYBaB TaKi TIOHSTTS
i TepMiHM: co3o0jioTiyHa Treo0OoTaHiKa, 3arloBigHe
JIICO3HABCTBO, 3aIIOBiTHE MTAPKO3HABCTBO, CO30JIOTIiTHA
(diToLleHOAM3AHOJIOT, neHapoco3odliopa,
IEHIPOCO30€K30TH  Ta  JIEHApPOco30(diTH,  II0
3HAUYHO YPi3HOMAHITHUJIO BITYM3HSIHUI HayKOBMIA
JieKcUKoH. Pazom 3i cBoiM yuutenem FO.P. [llensirom-
CocoHkoM y 1997 p. BUeHUil po3poOUB CTpaTeriio
Ta HOBY TapagurMy 3amnoBimHoi co3zosorii. 3a 40
pokiB aktuBHOI TBopyoi npaii C.FO. [TonoBuu ctaB
BiToMuUM (haxiBlleM Yy TaKMX HAyKOBUX HarpsiMax,
K 3arajbHa Teo0oTaHika, JiicoBa (hiTOLEHOJIOTiS
i exoJjorigd, OOJOTO3HABCTBO, JYKO3HABCTBO,
3aroBiHA re0CcO030JI0Tis Ta (PITOCO30J10Tis, 3al0OBiIHE
JIICO3HABCTBO 1 3aroBiIHE MapKO3HABCTBO, TeOpis I
TIpaKTHKa MPUPOTHO-3aTIOBITHOI CITPaBH.

Y 2007 p. Cepriit IOpitioBuu IlomoBuy oTpuMan
3BaHHA TIpodpecopa. Toro X poky BiH omyOIiKyBaB
CBilf HaBYaJbHMII ToCiOHMK "TIpuMpomHO-3aItoBiTHa
crnpaBa”, IO HHWHI IIUPOKO BUKOPUCTOBYETHCS B
OCBITiI Ta y MpaKTUIli OXOPOHU MPUPOAU B YKpaiHi.
IMonynsipuumu  cepen CTYAEHTIB, acIipaHTiB i
BUKJAJayiB € W iHIIi HaBYaJibHi Tpalli BUEHOro 3i
criiBaBTOpaMM, 30KpeMa MiapyyHuk "[eoboTaHika",

HaBUajbHi TOCiOHUMKM "leoboTraHika: TIyMayHUIA
cioBHuk", "leoOoTaHika: METOOMYHI  acHeKTH
JOCITiKeHB", "3aroBigHe JIicO3HABCTBO", "3amoBigHe
MMapKO3HaBCTBO".

Mu 3nHaemo mpodecopa Ceprig IOpiiioBuua
IlormoBrua 9K  TIpamelioOHOTO  BYEHOTO 3

NpUTaMaHHUMU KMOMY MOCTiHHUM TIparHeHHSIM 10
HayKOBOi HOBU3HM, HEBUYEPITHUM 3aracoM eHeprii
Ta TBOPYMX 3aayMiB. 3aclyroBylOTb Ha IIOBary
iioro BHUCOKUI TIpodecioHaliaM, TPUHLIUMOBICTb,
BUMOIJIUBICTh, TOOPO3UWIMBICTD 1 CKPOMHICTb.
Cepneuno Bitaemo Ceprig FOpiiioBuua 3i 1oBineeM,
OaxkaeMO IOMYy MIIIHOTO 3[0pOB'Sl, HECKiHYEHHOI
XKUTTEBOI €HEeprii, AOBrOJITTS, 3MiACHEHHSI TBOPYUX
3aJyMiB Ha O1aro YkpaiHu.

B.€. 9KYBEHKO, I.II. TPHTOPIOK,
I1.M. YCTHMEHKO, J1.B. JIVEHHA, C.M. CTOHKO
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Brparu Hayku
\ ’ In Memoriam

Caimiii mam’sri
Apocaasa Isanosuya Mosyana
(11.08.1957 — 18.09.2017)

Bocenu 2017 poky HecrnomiBaHO TIIiILIOB 3 XXKUTTS
BUJATHUM YyYEeHMIA, CIIpaBXHiil naTpioT YKpaiHu,
aKTUBHUI T'pOMAACbKMIA MHisd4, y4YaCHUK JIiKBigalii
aBapii Ha YopHoOunbcbkiii AEC fpocnaB IBaHOBUY
MoBuaH — 3aBimyBau JlabopaTopi€lo eKoOe3NeKu
HanionanbHoro asialliilHOro yHiBEpCHUTETY, Jlaypear
JepxaBHOT nmpemii YKpaiHU B rajly3i HayKu i TEXHIKU
(2005 p.), mokTop GioJOriYHUX HayK, Ipodecop.
SpocnaB IBaHOBMY LIMPOKO BilOMMIA B €KOJIOTIUHIMI
Haylui He Juile B YKpaiHi, ajge ¢ jajleko 3a ii
Mexamu. Moro TBOpYa Ta TPOMAaJChKa MisUIbHICTh
Bipi3HsUIacsl OaraTorpaHHiCTIO W Pi3HOMAaHITHICTIO.
3a CBili HEMOBIUii BiK BiH TPOSIBUB CeOe SIK SICKPaBO
obmapoBaHuUit CcaMOOYTHili YUYEHUI-AOCTiTHUK,
TaJlaHOBUTUIA OpraHizaTop, IpeKpacHUil megaror
i BUJATHUM TpOMaIChbKUil nisu. Y skiil 6u coepi
nisimbHOCTI fpocnaB IBaHOBMY He TMpallloBaB, BiH
3aBX/IM MiI CKa3aTh HOBE CJI0OBO, BiIKpUTH HECIIOdiBaHi
TOPU30HTU Ta 3alPOINOHYBATU HEOPAMHAPHI IILISIXU

© JA.B. AYBUMHA, AI BE3YCbKO, JLI. BE3YCbKO,
JL.IT. BAKAPEHKO, A.M. OJIELLIKO, 2018
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pO3B'sI3aHHS MTPOOJIEMHNX TTUTaHb. [IIBUAKOTUIMHHMIMA
yac 1ue Oijblle TIIOCUJIIOE TIeKyuuid Oiab  Bif
VCBiIOMJICHHSI HE3BOPOTHOCTiI BTpaT OyXKe OaraThox
3al0YaTKOBAaHUX HUM ajie, Ha Kajib, He 3aBEPIICHUX
3aBIaHb.

SpocnaB IBaHOBMY Mmanko JIoOMB YKpaiHy. JIto6oB
Jlo Heid, OiJ1b 3a i1 paHM i OAHOYACHO FOPAiCTb 32 MOJIOY
JIepXaBy IpOpocTaiyd IPUCTPACHUMM  PsIIKaMU
B 0aratbox ¥Oro HeMepeBepIIeHUX ITOJITUKO-
eKOJIOTIYHMX  MYOMILMCTUYHUX  mpaisix.  Moro
ymo6aeHuit BuciiB "JIIOICHKUIT CBIT HEITOCKOHAJIUIA,
aje MU MOXeMO 3pobuTu ioro kpamum! Kutta —
1ikaBe i Jae HaMm (aHTACTUYHI MOXKIMBOCTI!" OyB
TaKOXX HEOIMiHHUM JKUTTEBUM KPEIO YIESHOTO.

Bin myxe no6uB cBoro Manty baTekiBimmuny — CxigHy
Tanuuuny, 11 MpallbOBUTUX Ta IMUPUX JIOACH, OaraTy i
MaJbOBHUUY MPUPOAY, A€ HAPOIMBCS, BUpIC i 3pOOUB
nepui KpoKM Ha TBOPYi Ta rpoMaachbkiii HMBI. Y
1979 poui S.I. MoBuaH 3 Big3HAKOIO 3aKiHYUB
GiosoriyHuii pakynsreT YepHiBELIbKOTO AePKaBHOIO
yHiBepcutery  imeHi  FOpis  PenpkoBuya  3a
crietjayipgicTio  "Oiosorig”  Ta  IOMATKOBOIO  —
"comionorig”. CamMe BOHUM BHW3HAUWJIM ITONAJIBIIMI
KUTTEBUM Ta TBOPYMI LILISIX BiOMOIO BYEHOIO —
JIigepa, YCIIITHOTO MpoITaraHanCcTa i KepiBHUKA.

TpynoBy mistibHicTh SI.I. MoBuaH po3royaB
yuurtesieM cepeaHboi mkonau Ha KuiBniuni. [TouaTtok
HayKoBOi poOOTH TOB'sA3aHMIi 3 [HCTUTYTOM OOTaHiKHK
iMm. M.I. Xononnoro HAH Ykpainu, ae BiH HaBYaBCS
B acmipaHTtypi. Moro HayKoBMM KepiBHMKOM OyB
KOJIUIITHIA BUITYCKHUK YepHiBeUbKOrO YHiBEPCUTETY
akanemik HAH  VYkpainu, BigoMuii  BYEHWUIA,
HeTlepeBepIIeHU 0 IIHOTO Yacy 3HABEIlb ITOXOIKCHHS
Ta PO3BUTKY T€HETMYHUX KOMILJIEKCIB JIiCOBOL
pociauHHocTi FOpiit Pomanosuy Llenar-Coconko.

YV 1983 poui ApocnaB IBaHOBUY 3aXMCTUB
KaHIMIATChKY AMCEPTallilo Ha TeMy "AHalli3 CTiiiKOCTi
CTEnoBUX (BiTOLIEHO3IB y 3B'SI3KY i3 iX CTpyKTypoio". B
Hili yriepiiie 0yJIo po3rJsiHyTO eKobioMop(Hi acrekTn
CTabiIbHOCTI  cTermoBUX  (DIiTOLIEHO3iB, MOKa3aHO
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MPUYPOUCHICTh €KOOiOMOp(d 0 YMOB cepemroBUIIA
Ta 3'ICOBAHO OCOOJMBOCTI 3MiH €K00ioMOpGhiYHOTO
cklamy i OymoBM (DiTOLIEHO3IB B XOMIi CYKIIECIid.
ABTOpPOM TakoxX ymepiiue OyJ0 BCTaHOBJIEHO, IO
BUsIBJIEHI  TpaHcdopmallii MaioTb  aganTUBHUIA
XapakTtep 1 3OIACHIOITBCS  LUISIXOM  Bimbopy
LieHomonysLii. 3'scoBaHO MeXaHi3MM cTabimizailii
cTenoBUX (PITOLIEHO3iIB Ta BUCBITJIEHI MUTaHHS
eBOJIIOLiT HagopraHisaMeHHUX cucteM. Y 2009 poriti
ApocnaB [BaHOBUY YCIIIIIHO 3aXMCTHUB JTOKTOPCHKY
JIMcepTallilo miag Ha3Bolo "30epeXeHHsT OiI0TUYHOTO
pi3HOMAHITTS (METOHOJIOTisI, Teopis, IpaKTUKa)".
Ii metolo Oyno HaykoBe OOIDYHTYBAaHHSI CUCTEMH
3ax0/1iB 1100 30epeKeHHS 0I0PiI3HOMAHITTS SIK OJIHI€T
3 pyHAAMEHTaJbHUX MePeIyMOB Iepexoay YKpaiHu 10
€KOJIOTIYHO 30a71aHCOBAaHOIO PO3BUTKY.

PoGora Oyna HOBATOPCHKOIO,  TMPUCBSIYEHOIO
aKTyaJIbHUM MUTAHHSAM 30epekeHHs 0iOopi3HOMaHITTS
SIK CHCTEMHOTO KOMIUIEKCY BCiX piBHIB Oprasizauii
B IXHill €OHOCTI i3 cepemoBHUILEM iCHYBaHHS, SIKUI
€ OCHOBOIO [UISI €KOJIOTO-€BOJIIOIIIAHOI amamnTalril
biocucteM, 1110 3a0e3neuye ixHIO cTilikicTh. HoBM3HA
poboTH mojsdraja B OOIPyHTYBaHHi, MNOOyIOBi Ta
arpo0ariii  00'€éKTOBO-(DYHKIIIHHOT ~ €BPUCTUYHOL
MaTpulli $SIK IHCTPYMEHTY [JOCIiIXEHHSI, B aHaJi3i
Mpo0JIeMU 3B'SI3KiB, IHIMKATOPIB CTPYKTYP €KOCUCTEM
Ta iXHiX KOMIIOHEHTIB Y KOHTEKCTi 0iOopi3HOMAaHITT,
a TaKoX B OOIPYHTYBaHHI TEOPETUYHUX TIOJIOXKEHb
Momeni 1ogo 0a30BMX HAyKOBMX 3acal  Moro
30epexkeHHs. [IpoBeaeHO CcHCTEMHE MOCIiIKEHHS
3aKOHOMIpHOCTEI CcTaHy OiOTMYHMX KOMIIOHEHTIB
TOBKIJIJIST SIK PECYpCiB, TEHIEHIIiH IXHiX 3MiH y 3B'SI3KY
i3 colliaJIbHUM KOHTEKCTOM Ta PO3BUTKOM Jep>KaBH,
OOTPYHTOBAaHO KOHIIETITYaJIbHY cCXeMy Ta (PYHKIIIHICTD
eKoMepexXi y cTpaTerii 30epexkeHHsI 0i0pi3HOMAHITTSI,
3aIIPOIIOHOBAHO AJITOPUTM TIEPIIOYCPTOBUX KPOKiB
moao 30epexkeHHsT OiOpi3HOMAHITTSI, CTPYKTYpPY
i 3MicCT MaTepiaiiB €KO0JIOTO-€KOHOMIYHOIO
MPOrpaMyBaHHS Ta MOTO MPaBOBOTO CYMPOBOIKEHHS.
Pesynbratu mocmimkeHHsT MOB'sI3aHi 3 KOHKPETHUMU
YOPaBAiHCBKUMU DPIllIEHHSIMU Ta [isIMM, 10O AAlOTh
MOXJIMBICTh BIPOBAaIUTU €JIEMEHTH HEBMCHaXKHOTO

TPUPOIOKOPUCTYBAHHS, 3a0e3MeYUTH  CTBOPEHHS
3aIMoOBiAHUX 00'€eKTiB, BUKOHATHU KOHKPETHi
MIPUPOJOOXOPOHHI MPOEKTU, IO MalTh TaKOX

iH(opMalliliHe, OCBITHE Ta iHCTUTYLiiiHEe 3HAYEHHS.
HyMy yermilmHUMM ¥ aKTyaJbHUMU IOCITIIKEHHSIMU
OyB 3aKJIaJIeHUI TOTYKHUI DYHIaAMEHT 171 HACTYITHUX
(byHaamMeHTaNIbHUX 1 MPUKIAIHUX HAYKOBUX 3aBIAHb:
MeTomoJiorii  Ta Teopii Oiojorii  (reobGoTaHiKu);
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CTPYKTYpPHO-(YHKIIIITHOI oOpraHizallii Ta eBOJIOLil
0io- Ta €KOCUCTeM; MOHITOPUHIY Ta OLIHKU CTaHy
MPUPOIHOrO JOBKIJUIS; €KOJOriYHO 30aj1aHCOBAaHOIO
PO3BUTKY, €KOMOJIITUKMU, €eKOOe3MeKu, 30epeKeHHS
0iOpi3HOMAHITTS, 3MiH KJIiMaTy, OXOPOHU MOPCBHKOTO
JIOBKIJUIST; HEBUCHAXJIMBOTO MPUPOJOKOPUCTYBAHHS;
PO3BUTKY aJIbTEPHATUBHOI €HEPreTUKU; (POopMyBaHHS
€KOMepeXi; CyCIiTbHUX €KOJOTIYHUX iHHOBALIiNA.

SpociaB  IBaHOBMY  MPOTSIIOM  YChOro, Ha
Kajlb, KOPOTKOTO TBOPYOTO XWUTTS, IOCIiIKyBaB
Oiopi3HOMaHITTA $K QyHIAMEHTAJIbHUM TIPOsSIB i
BJIACTUBICTh KHUBOI MpuUpoau. B ioro 4ucieHHUX
HayKOBUX MpalsgX PO3BUHYTUH JIOTiKO-METOI0JIO-
riYyHuii  amapaT, cHUcCTeMHe OayeHHsI eKOJIOrii,
eKClepuMEeHTaIbHA Bepudikailis pe3yJIbTaTiB,
TEOpPeTUYHE y3araJbHEHHs i HACTYITHE 3aCTOCYBaHHS
OTPUMAHUX PE3YJbTaTiB y CYCHUIbHINA MpaKTULi
yepe3 MpaBoBi, PEryISATOPHI aKTU Ta TMOJIbOBI MiIOTHI
npoekTu. ba3zytounch Ha po3yMiHHI 0iOpi3HOMAHITTS
SIK CUCTEMHO-OpraHi3oBaHOro Komruiekcy SApociaB
IBaHOBMY  BCTAHOBUB, IO  ILUIICHICTH  LIOTO
KOMIUIEKCY JOCSITAEThCS 3a PaxXyHOK MOBHOILIHHOTO
CKJIaJy YIpymnmoBaHb, a iCHYBaHHS WOTO IIPOTSITOM
HEBU3HAUEHO TPUBAIUX TMPOMIXKIB yacy — LIJISIXOM
OiATPUMAaHHSI CTOXaCTMYHMM YMHOM iHBapiaHTHOCTI
CTPYKTYp, €JIeMEHTAaMM SIKUX BUCTYIAIOTh MOMYJISLIT
KMBUX OpPraHi3MmiB Ta ixHi cucteMu. BiH mOBiB, 110
BJIacHEe 1le 1 3abe3neuye aJanTUBHICTh, CTIKICTh Ta
€BOJIIOLII0 XXUBOTO SK CKJIATHOTO KOMILJIEKCY CUCTEM
pi3HOro piBHS OpraHizaiii 1UISIXOM (POpMyBaHHS
OioreoxiMiuHMX I1MKJIiB, BHUKOHAHHS TIeo- Ta
€KOCUCTEMHMX (PYHKLIN 3 MepeHeCcEeHHSI PEeYOBUHU,
eHeprii Ta iH(opMallii B Te0JIOTiYHii 1IKasi yacy.

OCHOBHMM pe3yJIbTaTOM HAyKOBOi i HayKOBO-
OpraHizatopchbKoi OisibHOCTi fApocnaBa IBaHoBHua
B Taly3i JOCHiIKEeHHSI OiOpi3HOMAaHITTS OYyJIO po3-
pOOJIEHHS i BIPOBAIXKEHHS MapaaurMu HOro OXOopoHu
K 30epekeHHsT eKo(pOoHIy — iepapxiuHoOi cucTemMu
0iOTH, 1110 OXOIUTIOE T€HO-, JEMO-, LIEHOEKOCUCTEMU
Ta OiOMIB y IXHill €IHOCTI 3 MOBKIJUISIM, Ta CUCTEMU
3aXO0[iB OO ii BIPOBAIXKEHHS Y BUIJISIAI HOPMATUB-
HO-TIpaBOBUX 1 oOpraHizauliiiHux KpokiB. HaiGinbi
nparMaTUYHUM i €KOHOMIYHO AOUIIbHUM IIJISIXOM
pO3B'sI3aHHS MPo0JieMU 30epeskeHHsT 0i0pi3HOMAHITTS
€ CTBOpEHHS eKoMepexi. [i TeopeTWdHi, MEeTOIMYHi,
MpaKTUYHi i MpaBOBi 3acaay TaKoX yreplile B YKpaiHi
po3pobus f.1. MoBuaH.

PoGoTu BueHOro OTpuUMalM IIMPOKE BTIIEHHS B
MPUPONOOXOPOHHI mpakTuli. byau 3anmoyaTkoBaHi
JlepkaBHi €KOJIOT1UHi MpOrpaMu, CTBOPEHi MepeTyMOBU
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IUIST  BIPOBAIKEHHS €KOCHCTEeMHOIO IIIXOmy Ta
eKOHoMi3allil MPUPOIOOXOPOHHOT JiSITBHOCTI
100 30epeXeHHs OiOpi3HOMAHITTSI B KOHTEKCTI
302JIaHCOBAHOTO PO3BUTKY, BIIPOBAaIXEHO B cdepy
30epekKeHHS Ta BUKOPUCTaHHSI Oi0Opi3HOMAHITTS, UMM
3MIIICHEHO CYTTEBI KPOKHU L1010 BXOKEHHS YKpPaiHU Y
CBITOBMIA MMPaBOBUIA MTPOCTIP.

3a MarepiaaMu HayKOBUX IOCHiIXeHb fIpociaB
IBaHoBMY MoBuaH omnyO0JiKyBaB CaMOCTIiiHO Ta Yy
cniBaBTOpcTBi MoHaa 200 HayKOBUX POOIT, y TOMY YUCITi
13 MoHorpadiit. Cepea HUX cTalyd XpecTOMaTiiHUMU
"MetomnomnorisreoooTtaniku" (1991), "®utomHINKAITIS
B IOUCTaHUMOHHBIX wWcciemoBanuax' (1993), a
TaKOXX Hal3HAuYHilli #Ooro poOOTU OCTaHHIX POKIB —
"ExkomMepeka cremoBoi 30HM Ykpainm' (2013) Ta
"PaputetHnii ¢iroueHodona Jlicocreny Ykpainu B
acriekTi popmyBaHHs ekomepexi” (2018).

SApocnaB IBaHOBMY CBOIMU YMCIEHHUMU HAyKOBO-
MONYJISIPHUMU MOPAlSMU  3pOOUB TaKOX BEJIUKUMA
BHECOK Y CIIpaBy IIpoIlaraHAy €KOJIOTiYHUX 3HaHb,
COPSIMOBAHOI Ha MiABUIIEHHS €KOJOTIYHOI KyJIbTYpU
HaceJeHHSI Ta BUXOBaHHSI MATPiOTU3MY, 30KpeMa,
cepel YYHIBCHKOI i CTymeHTCbKOI mojofi. Bin OyB
OpraHizaTopoM i aKTMBHMM JOINMCYyBauyeM OaraThbox
HaYKOBO-TTOTYJISIPHUX BUIAaHb ("OtixymeHa",
"Exkonoriuamii  BicHuk", "CBiT y mojoHsx" Ta
iH.). 3a mepiom #oro HayKoBOi Ta TPOMAaACBhKOI
JiSUTBHOCTI Ta HalaKTUBHIIIOI ydyacTi OyJ0 BUAAHO
43 HOMepM €KOJOTiYHOro OloJieTeHsT B  KOJbOpi
")KmBa  VYkpaiHa", o0coONMBIiCTIO sKOro Oyma
He3aaHTakoBaHa MUTTEBA peakllisi Ha TMpoOJIeMHi
€KOJIOTiYHI MUTaHHSI, BUCBITJIEHHS 3HAUYyILIUX TOAil
Ta JOCSITHEHb B Taly3i 30epeXeHHsI I OXOpOHU
npupomgHux OaratctB YkpaiHu. Ile mpexpacHo
iTlocTpoBaHe BUIAHHS  KOPUCTYBAJIOCS  YCITiIXOM
cepel YMTaviB He JIMILE B YKpaiHi, a i1 3a KOpAOHOM,
OyJI0 CBOEPITHOIO "Bi3UTIBKOI0" IUIST O3HAWOMIICHHS
3 0araTorpaHHOIO Kpacol i CBOEPIAHICTIO MPUPOAU
Hallol AepXKaBH.

Barato cun i eneprii SIpocnaB IBaHoBM4 MoBuaH
BifmaB aeprkaBHiil ciyx0i, 30kpema y chepi 0XopoHU
MPUPOIY, BHUKOHYIOUM  OOOB'I3KM  3aCTyIHHKa
MiHicTpa OXOPOHM HaBKOJIUIIHLOTO MNPUPOJHOTO
cepeloBuilla Ta  siIepHOi  Oe3meku  YKpaiHu,
HavaJlbHUKA JeIapTaMeHTY, HadyaJIbHUKA YIIPaBIIiHHSI
MiHekopecypciB i AupekTopa  JAernapTaMeHTy
Miunpuponu Ykpainu. Moro gaxoBa KOMIETEHTHICTb
i YNpaBTiHCBKUU XUCT CHOPUSIIM  (DOPMYBaHHIO
cTpaTerii HalliOHaJbHOI €KOJIOTIYHOI ITOJITUKU Ta
PO3BUTKY il HOPMATUBHO-TIPABOBOrO 3a0e3MevyeHHs].
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Spocnas IBaHOBUY BUCTYIUB iHiLiaTopoM
npuiiHaTT BepxoBHoio Panmoio VYkpaiHu 3akoHiB
"[lpo 3arambHOAEp:KaBHY Mporpamy (opMyBaHHS
HalliOHaJIbHOI €KOJIOTiuHO1 Mepexi Ykpainu Ha 2000—
2015 poku"; "TIpo exomnoriuny mepexy Ykpainu"; "I1po
YepBoHy KHUTY YKpainu". BiH MposiBUB Ha3BUYaliHY
aKTUBHICTb i OyB iHiLliaTOpOM NIpUEAHAHHS YKpaiHU 10
06araTbOX MiXKHAapOIHUX KOHBEHI Y CIIPaBi OXOPOHU
Ta 30epekKeHHs 010pi3HOMAHITTSI.
SpocnaBlBaHoBUUYOGAaraTo3poOMB IS ITIAHATTS PiBHS
€KOJIOTIYHUX AOCTiIXKEeHb B YKpaiHi 10 Mi>XKHaAapOJHUX
CTaHIapTiB, OyB aKTUBHUM YYaCHUKOM PO3POOJICHHS
CrpaTeriyHoro riaHy i 111010 BiTHOBIEHHS i 3aXUCTY
YopHoro Mops, 3arajibHOIEp:KABHOI IporpaMu
OXOPOHU Ta BiATBOPEHHSI MOBKiJIJISI A30BCHKOrO Ta
Yopnoro mopiB Ha 20012010 pp., aTakox [TpoTokony
byxapecTcbKoi KOHBEHIiI MPO 3axXUMCT 0i0J0TriYHOro
Ta JaHama@THOro pizHOMaHiTTS YopHOro mops Ta
iioro patudikanii Ykpainoto (2006). OcobauBy posb
BimirpaB fpociaB IBaHOBMY SIK TPEeACTaBHUK iHTEpECiB
VYKkpaiHu y MiXXHapoaHili MoJiiThii B chepi OXOpOoHU
MPUPOAY Ta MPUPOIOKOPUCTYBaHHS. BiH OyB uieHOM
Kowmitety "3mopoB'ss Ta moBkiuist" €BporeitchbKoro
610opo BcecBiTHBOI oOpraHizallii OXOpOHM 3I0POB'S
ta KoMiTeTy eKOJIOriYHOi MOJITUKA EBpOIeiichbKol

ekoHoMiuyHO1 Kowmicii OOH, Pagu Ihob6anbHOi
eKOJIOTiuHOI  (yHAallii;  3acCTyITHUKOM  TOJIOBU
Komitery exkosoriyHoi moJliTUKU — €BpOIEchKol

eKoHoMiuHo1 koMmicii OOH; npencraBHUKOM YKpaiHu
B [locriitHoMy KomiteTi bepHChKO1 KOHBeHIii Pagu
€ponu i Komicii 3 mutanb 3axucty YopHOro Mops Bif
3a0pyIHEHHSI.

SpocnaB IBaHOBUY BifoMMIT TAKOX SIK OpraHizaTop
i KepiBHMK MiXXHapOOHUX €KOJOriYHUX IporpaMm B
VYkpaini. Bin Oy HailioHaibHUM KOOPAMHATOPOM
MixHapoaHOI €eKOJIOTiuHOlI IIporpamMud 3 MpoOdJeM
JMOBKi/UIs YopHOTro MOpS; CHiBrojOBOIO KOHMbepeHIlii
CTOPiH-TIAMUCAHTIB YToau IMpo 30€peKeHHSI BOIHO-
OoosoTHUX mNTaxiB Adpo-EBpasilickkoro apeany;
YYaCHUKOM ITiATOTOBKM MixkHapogHOro CTpaTeriyHoro
TUlaHy Aifi 10A0 BiIHOBJIEHHS Ta 0XOpoHU YopHoro
MOpSI; TOJIOBOIO TIPYIM €KOJIOTIYHUX pPaJHUKIB
ITporpamu IUCN (MCOII) mig kpain LleHTpaibHO1
i CxigHoi €Bponu; uneHoM Komicii MCOIT 3 ocBiTu
Ta KOMYHikaliii i biopo JlornmomixHoro opraHy
KonBeHwii 3 0iopi3HOMaHITTI 3 HayKOBUX Ta
TEXHOJIOTIYHUX TIATAHb, iHILIATOPOM TPOBEACHHS
Minictepcbkoi Kondepenitii "loBkimuis mist €sponu’”
B YkpaiHi (2KeneBa—Opryc—KuiB), criBiHiltiaTopoMm i
criBpo3pobHuKoM "KapraTchbkoi KOHBEHIIIi' .
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Baxko mepeouinutu poiib fpociaBa IBaHoBUuYa B
CTBOPEHHI MepexXi 00'€EKTIB TPUPOIHO-3aTIOBIIHOTO
¢dounmy B VYkpaini. Bin ©OpaB 0Oe3nocepenHio
yyacTh B opranizamii 25 Ttakux o0'ekTiB. Cepen
Hux JlyHaiicbkuii Ta YopHoMopchbKkuii 0OiocdepHi
3aTMOBITHUKY, TIPUPOAHi 3anoBimHUKK "OTMyKChKUI",
"Kazantuncekuit", "lopranun" Tta "€naHeubkuii
cTem”, a TaKoX Mepexka HaIliOHAJTbHUX ITPUPOTHUX
i perioHaJbHUX JaHAA(MTHUX MapKiB, 3aKa3HUKIB
Ta TaM'ATOK Tipupoand. BHacHigok misTTIBHOCTI
BUYEHOTO OYJIO CYTTEBO 30iJbLIEHO TJIOLLY MTPUPOIHO-
3aroBigHoro (oHmy YKpainm (moHam 3 MJIH ra). Y
crnpaBi po30yIOBUM MPUPOAHO-3AIOBIAHOTO (HOoHIY
0COOJIMBO MPOSIBUJIUCS MOro CTpaTeriuHi pucu
CIPaBXHbOro OOpPLS 3a CBOI MEPEeKOHAHHS. 3aBIAsSKU
UM SKOCTSIM CTajla BiZJOMOIO cepel MiKHapOIHOIL
€KOJIOTIYHOI  CHiJIbHOTU Mpobsiema OyniBHUIITBA
rizpoakymynoouoi crtaHuii Ha p. [liBneHHuit byr
(MuxkonaiBcbka 0071.) Ta HEOOXITHICTb 30€peXKeHHS
iICTOpUYHMX TIaM'ITOK TMPUPOAM 4YaciB KO3albKOi
noou B perioHi IpanitHoro IlToGyxcksa. YwucieHHi
nyouikallii, akTUBHA y4yacTb y OaraTbox 3i0paHHSIX 3
TPOMAJICHKICTIO i OTIOHEHTAMU € SICKPaBOIO CTOPiHKOIO
0COOMCTOCTI LILOTO BUAATHOTO JIisiya i MPUKJIagoM, 1110
JIMIIE TOU XTO OopeThest — nepemarae. HamionanbHuit
€KOJIOTUHUH LIEHTP YKpaiHU 32 YaCu MOTO KepiBHULITBA
Ha3aBXIU ycJIaBUB cebe baraTbMa BUCOKUMU JijlaMU i
CIIpaBaMM, HETIepPEeCiYHOTO 3HAYEHHS IJIsT pO30YIOBU
€KOTIOJIITUKU B YKpaiHi.

AckpaBuMM KoJbOpamMu y TIopTpeTi fApociasa
IBaHOBMYA BUCTYIalOTh MOTO MOCATHEHHS Y CIIpaBi
IMITOTOBKM CTYIEHTCHKOI Mojomi. ¥ 1998 poii Oyino
yKJIaIeHo Yroay mpo criBmpaliio Mixk MiHicTepcTBOM
OXOPOHU HABKOJMIITHBOTO IIPUPOTHOTO CEpeIOBHINA
Ta snepHoi Oe3meku YkpaiHu i HaiioHaasHUM
yHiBepcuteToM "KueBo-MormisgHCbKa —akazaemis',
mianucaHy Big MiHicTepcTBa caMe 3aCTyITHMKOM
Minictpa 4.I. MoBuaHOM, a Bim yHiBepcUTETYy —
IMpesunmentom  akagemii  B.C.  DbproxoBeibkum.
SpocnaB  IBaHOBMY  uyMTaB  JIeKILii  CTyJeHTaM
Kadenp Oiosiorii Ta exoJjiorii, pamo 3ycTpiuaBcs 3
HUMHU Ha 3acigaHHsax CTyaeHTCHKOro 0i0JIOTiuHOro
ToBapucTBa. 3a Horo miatpuMku y 2005 poui y
KueBo-MorunsgHcebkiii  akageMii  Oyl1o  BiZKpHUTO
Lentp 30epexeHHsT OiopisHOMaHITTSI. 3 2007 poky
A.1. MoBuaH o6iliMaB mocaay 3aBigyBauya JadbopaTopii
exoobesnekn HHII "Exob6io6e3mneka" HalioHaabHOTO
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aBiallifHOTO YHiBepcuTETy, Ta Tipodecopa Kadeapu
ekoJiorii [HCTUTYTY eK0Oe3MeKH LIbOTO XK YHiBEPCUTETY.
Bin migroryBaB BeJMKUIA KOJIEKTUB CHELialiCTiB Ta
MaricTpiB-eKoJIOTiB, YaCTMHA 3 SIKUX BXe 3axucTuia
abo TroTye KaHauaaTchbki muceprauii. Came B il
ycTaHOBi ApociaB [BaHOBUY 3a110YaTKYBaB Ta YCHILTHO
pO3BUBaB 0araTo HOBITHiIX HayKOBUX HarpsMiB. Cepes
HUX Ha OCOOJIMBY yBary 3aclIyTOBYIOTh TCOPETHYHI
HayKoBi HampsIMM — €BOJIIOLlis 0io- Ta €KOCHUCTEM
B acIiekTi 30epexXeHHs Oiopi3HOMAHITTS; 3acaau
€KOJIOTiYHO 30aJJaHCOBAHOTO PO3BUTKY Ta €KOJIOTIUHOT
HOJITUKU YKpaiHM, Ta TIPUKIIAIHI — 3MEHILIEeHHS
BILJIMBY TPAHCIIOPTY Ha SIKiCTh IMOBITPsI; MOHITOPUHT
i OLliHKA CcTaHy JOOBKIJJIS 3a JOMNOMOTOI JIPOHIB Ta
LIJISIXW 301UIBIIEHHST B YKpaiHi JKepes BiTpOBOi Ta
COHAYHOI eHeprii. Bonomiroum BeIUKUM YMiHHSIM
3aXOIMUTH CBOIMM ifesIMU i OO'€IHATH CITeLialiCcTiB
Pi3HUX HATIPSIMiB, HEBUUEPITHOIO €HEPTi€l0 i TAIAHTOM
ydyeHoro-jigepa, fApocnaB IBaHOBMY  MOCTiiiHO
MiATpUMYyBaB YCiX, XTO TIparHyB 3pOOWUTH CBili
0COOMCTHIT BHECOK Y HAyKY.

Moro mpupomHmii TalaHT IOCTiIHMKA, LIMPOKA
OaratorpaHHa epyaullisl, TJOO0aJIbHICTb MMCJICHHS
OyJI i 3a7TUIIATHCS IIKOJI00 XXUTTS i TUTiIHO1 Mpalli A1st
KOJIET 1 YUHiB, sIKi IPOAOBXYIOTb i pO3BUBAIOTh HAYKOBI
inei BueHoro. Benuke Koo iHTepeciB, (peHOMeHabHa
HayKoBa  IHTYilisI, JIEKTOpChbKa  MalCTEpHICTb,
HemnepeciyHi TMeJaroriyHi 34i0HOCTI Ta YCHILIHICTh
KepiBHMKA 3aBXI1 TPUBAOIIOBAIN BCiX, XTO MpallloBaB
i criiyikyBaBcs 3 ApocnaBom [BanoBruueM. Lle ocobarBo
CTOCYBaJIOCS IIIMPOKOTO 3arOHY MOJIOAI, 110 BUpOCa
Ha Horo igesx i Temnep Oyde MpOMOBXYBATU CIIpaBy
Buurens, po3BUBaTH Ta IPUMHOXKYBAaTH IOTO HAYKOBY
CIaIIMHYy Ha 61aro YKpainu.

3a HayKoBi i1 rpoMaiachKi gocsirHeHHs f.1. MoBuyaH
BiI3HAUEHWI OaraTbMa BITYM3HAHUMU Ta MiX-
HapoOJHUMU HATOPOJAMU.

CpiTma mam'aste 1ipo  SpocnaBa  IBaHoBHMYa
MoBuaHa — BHW3HAYHOTO BYEHOTO, BHIATHOTO
MPUPOIOOXOPOHIIS, YylHOTO, JYLLIEBHOTO "

J00poro ToBapMila, MPUHLMUIIOBOrO, BUMOIJMBOIO
Ta JOOPO3UUIMBOrO BYMTENS, TarpioTa YKpaiHU I
aKTUBHOIro Oopus 3a ii CBOOOAY Ta He3aJeXKHICTb,
Ha3aBXIU 3ATUIINTHCS B HALLIUX CEPLISIX.

A.B. IYEHUHA, A.I. BE3YCBHKO, JI.I. BE3YCBHKO,
JI.II. BAKAPEHKO, A.M. O/IEIITKO

Ukr. Bot. J., 2018, 75(2)



Hocainnuku ¢piTodioTn Ta MikoOioTH YKpainu
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Explorers of Plants and Fungi of Ukraine

Bipa Muxkoaaisaa Capanainaxi
(1878 — 1963)

Bipa MukonaiBHa CapaHaiHaki — BigoMa JOCTiAHULIS
dnopu Kpumy ta INpuasos'a, nemaror, rpoMaacbKuii
nisty.  byna  uwieHoM MOCKOBCHKOTO TOBapuCTBa
JNOCIIIHUKIB  mpupoau, Pociiicbkoro  (mi3Hilie
Bcecoro3Horo) 60otaHiuHOTO TOBapuCTBa, Jep:kaBHOTO
(Bcecoro3Horo) reorpagiyHOro TOBapUCTBA.

Haponunacs 3 numnas 1878 poky B ¢c. MapraputiBka
PocroBcbkoro nosity KarepuHociaBcbKoi ry0OepHii
B poauHi Marictpa Ximii Mukosu MaprapuroBruua
CapaHpaiHaki (1843—1894) — BueHoro, menmarora,
TPOMANICHKOTO HdisTJa.

Ponuna CapanniHaki, MpeAcTaBHUKU $SIKOI OyiIu
JIep>XKaBHUMU Jisl4aMy, BiliCbKOBUMM, 3€MJIEBJIACHU-
KaMHM, BYEHWMM, TIIeJaroraMu, € BIiIOMOIO Ta
maHoBaHo10 B [1pra30BCcEKOMY peTioHi.

Ocsgity Bipa MukonaiBHa 3100yi1a B JloHChbKOMY
MapiiHCbKOMY iHCTUTYTi LUISIXeTHUX HiBULb, SIKUI
3akiHuuaay 1895 p. i3 3o10T010 Menaso. [Ticist cmepri
0aTbKa MPOAOBXKMIIA HIOr0 pOOOTY Ha METEOPOIOTIUHI
craHuii y c¢. MapraputiBka (1898—1906), 3a wio
ofepxkana Big IlerepOyp3bkoi akamemii HayK mocamay
KopecrnioHjeHTa JomoBHOI ismyHOI 0bOcepBaTopii.
Y 1909 p. Bipa MukonaiBHa 3akiH4YmIa Buiii

© B.I1. KOJIOMIMYYK, 2018

VYkp. 60TaH. XxypH., 2018, 75(2)

KiHOYI MpUpOAHMYO-HAyKoBi Kypcu B IleTepOypsi
3a creujanpHicTIO "OoTaHika", me IiJ 4ac HaBYaHHS
cTaxyBasiach y Bizomoro 6otanika B.JI. Komaposa. 3
1903 p. npautosana B [letepOyp3bkoMy OoTaHiYHOMY
cany mig kepisHULITBOM b.O. Menuenka, 3 nmepepBamMu
1o 1917 p. —y Iep6apii boraniuHoro cany. Y 1eii yac 3a
pesyssraTaMy 00TaHiYHUX gocimkeHb 1904—1906 pp.
BUXOJIUTH 1i Tepina HaykKoBa Tpals "Matepuaibt
nnst Guopbl OKpecTHOcTeil c¢.  MaprapuToBKU
(JoHCKOIT o00OmacTn)", sgKy OylI0 HagpyKOBaHO B
"Pycckom boranuueckom xypHaie" B 1908 p. B Hilt
oxapakTepu3oBaHO GJIOpY TiBAEHHOIO Y30epexoKs
TaraHpo3bkoi 3aTOKU A30BCHKOro Mopsi (HaBeAEHO
331 BuI CYIMHHUX POCIVH, 110 IpeacTaBiieHi Ha 1250
repbapHUX apKyllax), pOCIMHHICTh IJIAKOPHUX CTEMiB
i crernoBUX cxuJjiB, 3amiaaBu p. YymOypku ta YymOyp
kocu. Brnepmie nis miBaeHHoro 6epera TaraHpo3bKoi
3aToKu HaBoasaTbcsa Crambe tataria Sebedk, Crocus
reticulatus Steven ex Adams, Paeonia tenuifolia L.,
Polygonatum odoratum (Mill.) Druce, ski HUHiI He
BiIMivaloThCs Ha 1iil TepUTOPii.

Y 1917 p. Bipa MukonaiBHa Tiepeixaia 10
®Deognocii, ne ii OpaT Muxaiiyio mpairoBaB IUPEKTOPOM
deonociiicbkoi rigpoMereoposioriyHoi craHiii. Tyr
BoHa pnociimkye ¢uopy Cximnoro Kpumy, 30upae
HayKoBi Kojekuii mast TaBpifiCbKOTO YHiBEpCUTETY
Ta My3e0 TaBpilicbkoro TyO0epHCHKOTO 3€MCTBA.
Brpomosx 1920—1923 pp. BukiIagae OOTaHiKy Ta
3aBinye OotaHiuHMM KabiHetoM y Deomociiicbkomy
IHCTUTYTi HapoAHOI OCBiTU, YMUTA€ JEKLii B Teaa-
roriyHOMYy TexHikyMi, PeomociiicbKkoMy HapOJHOMY
YHIBEpCUTETI Ta Ha KOPOTKOTEPMiHOBUX Kypcax
WIKiTbHUX mpaniBHUKIB. 3 1923 mo 1935 pp. Bipa
MukonaiBHa mnpautoBajia Ha Kapagasbkili HayKOBO-
OionoriuHiii cTaHLii, o0iliMalUM 3a pi3HUX YaciB
nmocaayd — acMCTeHTa, [JiMCHOro u4jeHa CTaHIii,
3aCTyIHUKA JUpPEKTOopa 3 HayKoBOi poOOTHM Ta
3aBinyBaua cTaHii€. TpuBanuii yac omikyBajiach
BimoMoto 6ibiotekoro T.I. BsazeMcbKoro — 3acHOBHMKA
CTaHLIil.
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ITin gac podorn y ®eonmocii Ta Ha Kapanmasbkiii
craHuii Bipa MukosaiBHa, OKpiM AOCTiIXKEeHHS (hopu
CxigHoro Kpumy, BHKOHyBajla HU3KY JIOpy4YeHb
TeorpadiuHoro ta boTtaHiYHOro TOBapuCTB, a TaKOX
boraniynoro iHcturyty (IlerepOypr), 30Kpema
BUBYAJIA B KYJBTYpPi 30J0TOOOPITHUK IIUKATOBUIA
(Ha mpoxaHHa b.M. KiomoroBa), coio, puLuMHYy i
0aBOBHUMK, 4uTaja JIeKlii 3 Kpa€3HaBUYOI TeMaTUKU
TOLIO.

3a pesynpraTaMu AOCHiIKeHb ¢aopu CximHOro
Kpumy Bipa MukosaiBHa ony01iKyBaia HU3KY CTaTei,
30kpeMa "Marepuanbl 119 (JIOPBl  OKPECTHOCTE
L. ®eomocun”, "K ¢mope Bocrounoro Kpreima" Ta
iH. YactuHa npaup B.M. 30epernacsi y BUIJISIAI
PYKOITUCIB "Ouepk pactuTeTbHOCTH BocTouHOi
yactu [opHoro Kpwima", "JlepeBbsI M KyCTapHUKU
Kapanara", "boranuueckue akckypcuu o Kapanary",
"DKCKypcuHr B oKpecTHOCTSIX Deogocun”.

Ilpaui B.M. CapaHaiHaki 3HaIM Ta UIHWIK
B.JI. Komapos, JI.I. KypcanoB, B.I. Jluncbkuii,
K.I. Meiiep, M.O. Tpoiupkuii, 5.0. ®denuenko, mpo
1O CBimuaTh iXHi JUCTU Ta BiAryku. BonHa Bmepiie
posnoyaja AeTallbHe BUBYCHHS, a y ITOMAJBIIOMY
y3araJlbHWJIa JaHi I10J0 OCOOIUBOCTEI CTPYKTYpHU Ta
pizHoMmaHiTT (popu CxigHoro Kpumy Ha TepuTtopii
®eonociiicbkoro, Crapokpumcbkoro Ta CymaibKoro
paiioHiB, BKJIIOYalOUYM TepIIuii JeTaJlbHUII OMuc
daopu Kapagary. B ony6iaikoBaHOMY cniucKy ¢Jiopu
Cximnoro Kpumy Heto HaBeneHo 979 BUIIB CYTMHHUX
pociuH. TakoxX HEW CKIAAeHWH Meplnii CIUCOoK
dnopn oxkomuup PDeomocii 3 288 BUAIB CYIMHHMX
pocyvH 3 24 ponvH (BT. 4. 7 BUiB 3 ponuHu Orchidaceae
Juss., 4 Bunu 3 poay Stipa L. To1110).

Ilin 4vac poborm Ha Kapanmaspkiii cTaHLil
OKpiM  HayKOBO-AOCHiAHMIBKOI HdisimbHOCTI  Bipa
MukonaiBHa 31iliCHIOBaa 3HAYHY OCBITHbO-BHUXOBHY
po0OTY, KEPYIOUM BUPOOHUYOIO MPAKTUKOIO CTYICHTIB
3 Mocksu, Jleninrpany, Kazani, Ipkyrcbka, Kuesa,
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XapkoBa, CiMdepor1ois1, TOMOBHIOIOYM eKCITOHATAMU
My3eii 6iocTaH1lii, TPOBOASYM €KCKYPCil 151 IIKOJISIPiB
Mdeonocii Ta iHmmx KyroukiB Kpumy. o Hei rmocTiitHO
3BEpPTAINCh 3a JIOTMIOMOTOI0 Ta KOHCYJBTAlLlisIMU
HayKOBIIi, aCITipaHTH, CTYIEHTH.

VYV 1935 p. Bipa MukosnaiBHa BUIilILIa Ha TMEHCIIO,
ajie B MIOBOEHHI poKu TMouynHae mpaioBatu y Crapo-
Kpumcbkomy Jticrocri, e BUBYAE CKJIad Ta PO3MOILT
JIICOBUX TOpiA rocrogapctna, ogopMitoe repodapiii
nis JicrocniB KprMcbKoro J1icoBoro ympabJliHHS,
BUKJIAAa€ Ha Kypcax TiABUILEHHS KBasigikarlii
npauiBHUKiIB Jiicy mpu Crapo-KpuMcbkoMy Jticrocri,
MyOJIiKy€eTbCS B MIPeCi Ta BUCTYTAE Ha palio.

B.M. CapanzgiHaki — aBTOpKa TIIOHaA OECITH
HayKOBUX Mpallb, 3i0paja 6;113bko 20 Tuc. repbapHuxX
3pa3KiB dyiopu Kpumy (GinblIicTh BTpaueHa), YacTUHa
3 gKuUX 30epiraeTbcs B repbOapisx MockBu, CaHKT-
Ilerepoypry, Kuepa, Cimdbeponons, Antu. Apxis
JIUCTIB Ta PYKOMNHUCIB BYEHOI 3HAXoauThbcsd B Haitio-
HalbHil 6i0mioreni Ykpainu im. B.I. BepHancbkoro.

Ha yects Bipy MukonaiBuu H.b. InnapioHoBoro
HazBaHo Bosiolnky CapanniHaki (Centaurea sarandi-
nakiae N.B. Illar.).

ITomepna Bipa MukonaiBHa CapanaiHaki 11 KBiTHs
1963 p., moxoBana y M. Crapuii Kpum.
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