3.M. HUMBAJTIOK

IHctutyT 60Taniku im. M.T. Xononnoro HAH Ykpainu
Bya. Tepemenkisceka, 2, M. Kuis, MCII-1, 01601, Yxpaina
palynology @ukr.net

IMAJITHOMOP®OJIOI'TA POY
VERBASCUM L. (SCROPHULARIACEAE
S. STR.) ®JIOPU YKPAIHU

Kawuosi caoea: nuikogi 3epna, mopghonoeis, ckyabnmypa, cucmema-
muka, Verbascum, Celsia, Scrophulariaceae

V cBitoBiit dutopi pin Verbascum L. Haniyye 6i1m3bko 350 BUIiB, ITOIIMPEHUX B
ocHoBHOMY B IlaneapkrTuili, nepeBaxHo B KpaiHax Cepea3eMHOMOD s, KijIbKa BUJIiB
K Oyp’siHM 4M 3au4aBii TparuisttoTbes B [liBHiuHIM i [liBoeHHin AMepuili Ta AB-
crpauii [3]. Lle omHO-, 1BO- ab0 GaraTopiyHi TpaB’sHi POCIUHMU, Pillle —HAIMiBKy-
mukH [3]. Y ¢aopi koaumHboro Pagsacekoro Coro3y pin rpencraBieHuii 46 Buma-
mu [13]. st Ykpainu HaBoasTh Bin 18 [4] — 19 [6] mo 22 [21] itoro BumiB. 3a cucrte-
Moo AJI. Taxtamxksina [2, 11] pin Verbascum Hanexutsb 10 ponuHu Scrophulariaceae
Juss., migponuuu Scrophularioideae, Tpyubu Verbasceae. 3a naHUMU MOJIEKYJISIPHO-
¢iToreHeTUYHUX AOCIIIXEHb HOro pa3oM i3 poaoM Scrophularia L. BinHOCATH 10
ponuHu Scrophulariaceae s. str. [23 Ta iH.]. CucteMy poay po3po0Isiiu pi3Hi TOCITi-
Huku. b.A. ®eguenko y «®nope CCCP» [13], M.1. Koros [4] y «®Pnopi YPCP» Bu-
3HalOTh 2 cekuii Ta 2 migcekiii. H.B. IpunieHko [2] po3pobisiia cucteMy cexiiii
Isandra Franch. y ¢nopi PagsHcbkoro Corosy. JI.1. IBaniHa [3] 06’eaHye Bci BUuau
Verbascum dnopu CxigHoi €Bponu (y mexkax CPCP) y Tpbox cexllisix.

BimomocTi mpo OynoBy NUJIKOBUX 3€peH IIPEACTaBHUKIB pony Verbascum He3Had-
Hi. ¥ neskux npatsix [9, 10, 15, 20] HaBoASITCA KOPOTKi XapaKTePUCTUKU TTUIIKOBUX
3epeH poxay. JI.A. AnboinHa [ 1] BUBYasia MUIIKOBi 3epHa V. phoeniceum i V. spectabile
il CBITJIOBUM MiKpocKomnoM. JJociiiKeHO CKYJbNTYPY MOBEPXHi MUIKOBUX 3€PEH
V. thapsus [19], cTpaTudikaliito eK3uHU 1 yABTPACTPYKTYpY ii 1apiB — y V. agriomo-
nifolium i V. heterophylla [17]. Tlix cBIT/IOBUMM i CKaHYyBaJIbHUM €JIEKTPOHHUM MiKpO-
CKOIlaMH BUBUEHO ITWJIKOBI 3epHa ceMu BUiB pyiopu Ipany [18].

Meroto Hailoi podotu Oyna aetaibHa naaiHoMopdOoIoTiYHa XapaKTepuCTUKa
pony Verbascum (Bumu ¢daopu YKpaiHu), olliHKa TAKCOHOMIYHOI 3HAYYIIOCTI MOP-
¢osoriyHMX 03HaK MWJIKOBUX 3€PeH i 3’ICyBaHHSI MOXJIMBOCTEN X BUKOPUCTAHHS
JIIS PO3B’sI3aHHSI NeSIKUX MUTaHb CUCTEMATUKMU.

Marepian i MeToau a0CHiTKeHb

3pa3ku NUIKOBUX3epeH BinidpaHo Brepbapii [HcTuTyTy 60TaHiku iM. M.I. XononHoro
HAH VYxpainu (KW). das gocniakeHHs mia cBiTiioBuM Mikpockoriom (CM, Biolar)
Marepiaj o0poOIsIN 3a 3aTaAILHOIIPUIHATAM alleTOi3HUM MeToaoM [14]. BuBuaro-
YM OWJIKOBI 3€pHa IIiJl CKaHYBaJIbHUM eJIeKTpoHHUM Mikpockonom (CEM, JSM-
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Puc. 1. IMunkosi 3epHa pony Verbascum (CM): 1, 2 — V. spectabile; 3, 4 — V. sinuatum; 5, 6 —
V. banaticum; 7, 8 — V. nigrum; 9, 10 — V. blattaria; 11, 12 — V. chaixii; 13, 14 — V. densiflorum; 15,
16 — V. thapsus; 17, 18 — V. phlomoides; 19, 20 — V. ovalifolium. 1—3, 5, 7, 9, 11, 13, 17, 19 — Bu-
IS 3 eKBaTopa; 4, 6, 8, 10, 12, 14, 16, 18, 20 — urasa 3 nomoca; 7, 15 — cKyabnTypa noBepxHi
Fig. 1. Pollen grains of Verbascum (LM): 1, 2— V. spectabile; 3, 4— V. sinuatum; 5, 6 — V. banaticum;
7,8 — V.nigrum; 9, 10— V. blattaria; 11, 12— V. chaixii; 13, 14— V. densiflorum; 15, 16 — V. thapsus;
17, 18 — V. phlomoides; 19, 20 — V. ovalifolium. 1—3, 5, 7, 9, 11, 13, 17, 19 — equatorial view; 4, 6,
8,10, 12, 14, 16, 18, 20 — polar view; 7, 15 — surface sculpture
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Puc. 2. IMunkosi 3epHa pony Verbascum (CM): 1, 2 — V. lanatum; 3, 4 — V. lychnitis; 5, 6 —
V. pinnatifidum; 7, 8 — V. pyramidatum; 9, 10 — V. speciosum; 11, 12 — V. phoeniceum; 13— 16 —
V. orientale. 1, 3, 5, 7, 9, 11, 13 — Burnan 3 exsatopa; 2, 4, 6, 8, 10, 12 — Burnas 3 nomoca; 5 —
CKYJIBIITYpa TTOBEePXHi; 14 — cKyabITYpa 60p0o3HOT MEMOpaH

Fig. 2. Pollen grains of Verbascum (LM): 1, 2— V. lanatum;, 3, 4 — V. lychnitis; 5, 6 — V. pinnatifidum;
7,8 — V. pyramidatum; 9, 10 — V. speciosum;, 11, 12— V. phoeniceum; 13— 16 — V. orientale. 1, 3, 5,
7,9, 11, 13 — equatorial view; 2, 4, 6, 8, 10, 12 — polar view; 5 — surface sculpture; 14 — sculpture
of colpus membrane

6060 LA), ix dikcyBamn y 96 %-My eTaHOJIi Ta HATIMITIOBAJIM IIIApOM 30JI0Ta 3a CTaH-
JIapTHOIO MeToauKoI0. [TMIIKOBI 3epHa (I1. 3.) ONMMCYBAIN 3 BUKOPUCTAHHSIM 3arajib-
HOIIPUIHSITOI TepMiHoJIorii [8, 12]. JlocaimkeHo MIKOoBi 3epHa 17 BumiB (22 3pa3ku)
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pony Verbascum, nommpeHux y ¢jopi Ykpainu. CIMCOK IIMX BUIIB HABOIUTHCS 3a
cucteMolo, nipuitHsToro JI.I. IBaniHoro [3].

Cexuist Verbascum. V. phlomoides L. XepcoHcbka 00:1., KamaHuyaHCbKUA p-H, K-11
iMm. Cranina. [TacoBuiiie Ha cTeny 2 KM Ha MiBHiY Bif ¢. Jomy3rm 16.V1.1951. binuk
(KW). V. densiflorum Bertol. XapbkoBckast 0071., [TeueHexckuii p-H, [TeueHexKcKoe
JI-BO, MOJIOJIbI€ COCHOBBIE HacaxaeHus, recok. 18.VI1.1953. E. Munnaeposa (KW).
V. thapsus L. c. Ilimmane, Cymcbkoro p-Hy, CyMcbKoi 00J1., IBoKaHCBKE J1iCHULITBO.
Ha s3apocratouiii Bupy61i y gyoosoMy Jici. bararo. 9.VIII.1966. I.H. JIutBuHeHKO
(KW). V. ovalifolium Donn ex Sims. XepcoHcbKa 0071., 3-11 AckaHiss HoBa, 3amnoBsina-
HMii cTer, KB. 41. moakop. 12.VII1.1972. BononsiHoBa. Ne 058863 (KW). V. spectabile
M. Bieb. KpnsiMckas 00i1., AntuHckuii p-H, Hukurckas siiia, B KapCTOBBIX BOPOH-
Kax. 16.VIL.1956. M. KotoB (KW). V. blattaria L. XepcoHcbka 0671., [omompucraH-
cbkuii p-H, c. Ilam’saTHe, cojloHUaKyBaTi JykKu Ha 3HuXeHHi. 12.VI.1951. Binuk
(KW). V. sinuatum L. Kpsim, CeBactomnonbekuii 1/c, Mukepman. 2.VIL.1964. I. Ky3-
HenoBa, O. [lyooBuxk (KW).

Cekuia Lychnitis Griseb. V. Iychnitis L. 1. JlyraHnckas 00J1., AHTpalIMTOBCKUIA
P-H, OKp. ¢. IbsIKOBO, Ha TpaBsIHUCTOM cKJioHe. 14 nioHs 2001 . O.H. Konoruist. Ne
062417 (KW). 2. Okp. . XapbKoBa, Ha Tojie, oueHb Jacto. 6.VI1.1914. M. Kortos
(KW). 3. Briie c. bankoBupsl no mopore B ¢. KUpUIOBKY, 10 pBY y AOpPOTH. 2.
VII.1928. M. KotoB (KW). V. speciosum Schrad. XmenbHuiikass ooia., KameHneir-
[Toponbckuit p-H, okp. ¢. Crapas Yauua. JlonuHa p. JIHeCTp BHU3 MO TEYEHUIO, B
HUKHEH 4acTU CKJIOHOB CpeIM pa3peskeHHBIX KyCTApHUKOB. MectamMu oOpasyer
3HaunTebHBIe KpacuBbie Tpyrmbl. 20.VIL.1978. B.B. 3asepyxa Ne 001796 (KW).
V. chaixii Vill. (= V. orientale Bieb.) KuiB, ®eodaHisi, HayKoBo-eKcIiepuM. 6a3a IH-
ctutyty 6otaHiku AH YPCP. Cepen nociBy Symphytum asperum Lepech. 22.
VII.1964. .M. lo6pouaesa (KW). V. banaticum Schrad. 3mannbckast 061., OKp.
. BunkoBo, necku y yctbs p. HyHas. 19.VI.1952. M. Kortos, I. Ky3Heuosa (KW).
V. pinnatifidum Vahl Kpoim, Apabarckast Ctpeska, mpuMopcKasi mojoca A30BCKOI0O
Mops. 5.VIII.1955. M. KotoB (KW). V. nigrum L. 1. BonuHcbka o6u1., [ambkuit
p-H, OKOJI. C. 3aTHUILII, OUIs KaHay, 2 KM Ha cX. Bix cema. 20.06.2003. H. usH,
A. Llyminosa. HSh 000470. Ne 068337 (KW). 2. TepHomniibcbka 06:1., M. Kpeme-
HEellb, CTapuil KaM SHUCTUM Kap’ep, Ha rajnsgsudi. 10.07.2002. O.[. IlanueHko
(KW). V. lanatum Schrad. Tirolia australis. Val Vestino. In pascuis et dumetis alpinis;
1500—2000 mt. s. m. Porta (KW). V. pyramidatum M. Bieb. JloHenkas o6.1., SlcuHo-
BaTCKUI1 p-H, SICMHOBAaTCKMI Jiecx033ar, Ha TojistHax B Jiecy. 9.VII.1987. M.M. Ka-
nmageBa (KW). V. phoeniceum L. 1. Okp. I. JIyrancka, 6anka Baoib KB. KOxxHOTrO 1
noc. BoabHoro, Ha TpaBsiHUCTOM cKJIoHe. 9 Mast 2001 . O.H. Konomns (KW). 2. Jly-
raHckas ooi., MejoBcKoi p-H, 3amoBefHUK «CTpesienikasi cTenb». B jecomnonoce.
1.VI.1958. O. IyooBux (KW).

Cexuist Bothrospermae (Murb.) R. Kam. V. orientale (L.) All. (=Celsia orientalis
L.) 1. Dalmatia. In saxosis aprieis prope S. Girdamo in dectivitate montis Marian.
Picheler (KW). 2. Enucager. ., Kapsunnckuii y. biuz ¢. Yaii-[Hepo3bipanBo], Ka-
MEHMCT. CKIL., ITOJIbIH. cTenb. 6.V.1911. H. Benenckuii (KW).
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Puc. 3. IMunkosi 3epHa pony Verbascum (CEM): 1, 2 — V. spectabile; 3, 4 — V. lychnitis; 5 —
V. speciosum; 6 — V. pyramidatum 7, 8 — V. thapsus; 9 — V. densiflorum; 10, 11 — V. ovalifolium;
12— V. sinuatum. 1, 3, 7, 10 — Buran 3 ekBatopa; 2, 4—6, 8, 9, 11, 12 — cKyabITypa MOBEpXHi
Fig. 3. Pollen grains of Verbascum (SEM): 1, 2 — V. spectabile; 3, 4 — V. lychnitis; 5 — V. speciosum;
6 — V. pyramidatum 7, 8 — V. thapsus; 9 — V. densiflorum; 10, 11 — V. ovalifolium; 12 — V. sinuatum.
1, 3, 7, 10 — equatorial view; 2, 4—6, &, 9, 11, 12 — surface sculpture
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Puc. 4. Tlunkosi 3epHa pony Verbascum (CEM):. I — V. blattaria; 2 — V. banaticum; 3 —
V. pinnatifidum; 4 — V. nigrum; 5, 6 — V. phlomoides; 7 — V. chaixii; 8, 9 — V. lanatum; 10 —
V. phoeniceum; 11, 12 — V. orientale. 5, 11 — Burnsan 3 ekBatopa; I—4, 6— 10, 12 — cKynpnTypa
MOBEPXHi

Fig. 4. Pollen grains of Verbascum (SEM): 1 — V. blattaria; 2 — V. banaticum; 3 — V. pinnatifidum;
4— V. nigrum; 5, 6 — V. phlomoides; 7— V. chaixii; 8, 9 — V. lanatum; 10 — V. phoeniceum; 11, 12 —
V. orientale. 5, 11 — equatorial view; 1—4, 6—10, 12 — surface sculpture
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PesynsraTi nocJiiKkenb Ta ix 00roBOpeHHs

[TapaMeTpyu MMIIKOBUX 3€PEeH AOCTIIKECHUX BUIiB HABEAEHI Y TAOJIUIII.

OtpuMaHi JaHi 3aCBig9yIOTh, IO IIUIKOBI 3epHa BCiX JOCIIIKEHUX BUIIB POAY
Verbascum Tpu6opo3Ho-opoBi. @opMa HENOCTiliHA, B OTHOMY i TOMY CAMOMY 3pa3Ky
BUSIBIICHO €JIIICOinaibHi, cepoigaibHi Ta CILTIONIEHO-C(epoinaabHi IMMIKOBI 3ep-
Ha. O0pucH 3 MoIroca TPUJIOIATEB], 3 eEKBaTOpa — EJIINTUYHI, ITIPOKOEIITUYHI 200
okpyni. ITIKoBi 3epHa 31e0UTBIIOro cepeiHiX po3MipiB, TTOJIIpHA BiCh CTAaHOBUTL 17,3—
31,9 MKM, ekBaTopiafbHUi miamerp — 15,9—34,6 MkM. Y 1. 3. yCiX AOCTiIKEHUX BUIIB
60po3HU I0Bri, 2,4—6,6 MKM 3aBIIMPIIKA, 3 YiTKUMU, PIBHUMHU ab0 3piaKa HEpIBHUMU
KpasiMM, 3BYKYIOTbCSI IO 3arOCTPEHMX KiHIIIB. bopo3Hi MeMOpaHu ITaneHbKi abo 3ep-
HUCTI 91 TOpOKyBaTi Ha opax. Y miKoBux 3epeH V. spectabile (puc. 1, 1, 2), V. sinuatum
(puc. 1, 3, 4), V. banaticum (puc. 1, 5, 6) Ta V. nigrum (puc. 1, 7, §) 60po3Hi MeMOpaHU
IJIafieHbKi 1 3epHUCTI Ha opaX, y 1. 3. V. blattaria (puc. 1, 9, 10) Ta V. chaixii (puc. 1, 11,
12) — rmageHbKi i ropOKyBaTi Ha opax. Y muikoBux 3epeH V. densiflorum (puc. 1, 13, 14) i
3pinka V. thapsus (puc. 1, 15, 16) Ha 60po3HaX CIIOCTEPIiraloThCsl CBITIIi TSLXKI, 1110 HE XapaK-
TEPHO JUTS iHILMX BUIiB. OpHU UiTKi, OKPYIJIi, 3piiKa IPSIMOKYTHi 00 HEUiTKi Y1 TTPUKPH-
Ti KpasiMu 60po3eH. YiTKi opu XapaKTepHi JIsl IIWJIKOBUX 3epeH V. phlomoides (puc. 1, 17,
18), V. thapsus, V. ovalifolium (puc. 1, 19, 20), V. spectabile, V. blattaria, V. sinuatum,
V. chaixiita V. lanatum (puc. 2, 1, 2). Y munkoBux 3epeH V. densiflorum opu 4itKi, ajne mpu-
KpuTi KpasiMu 60po3eH, Yy V. lychnitis (puc. 2, 3, 4), V. banaticum, V. pinnatifidum (puc. 2,
5, 6), V. nigrumta V. pyramidatum (puc. 2, 7, §) — Hewitki, y V. speciosum ta V. phoeniceum
(puc. 2, 11, 12) opu TaKOX HEYiTKi, ajie 3aKpUTi KpasMu 00po3eH.

Ex3una 1,3—2,7 MKM 3aBTOBIIKH, TOKPUBHO-CTOBIMYMKOBa. HaliToBIYy eK31-
HY MaloTh MUJIKOBI 3epHa V. densiflorum (puc. 1, 13), V. thapsus ta V. ovalifolium. Ha
YJIBTPATOHKMX 3pi3ax II. 3. V. agriomonifolium, nociaigXeHuX 3a JOIIOMOTI'OI0 TPaHCMi-
CiliHO1 eJIeKTpOHHO1 MiKpockorii [17], BUIHO, 1110 €eKTeK3WMHa CKJIaJa€ThCS 3 TOKPHU-
BY, CTOBITYHMKIB i ImiacTuiabHOrO mapy. IlokpuB mepepruBYacTHii, CTOBIYMKM TOBCTI,
BHCOKIi, po3TallloBaHi HepiBHOMipHO. ITincTribHMi 11ap ¥ eHaeK3MHa TOHKi, HepiB-
HoMipHo 1noToBlleHi. HatomicTb y nunkoBux 3epeH V. heterophylla (= Celsia hetero-
phylla) mokpuB Ha 3pi3i BiACyTHIM, CTOBITYMKY BUCOKI i TOHKI, po3TalllOBaHi OiIbIII-
MEHII piBHOMipHO. [TigcTUIBbHUIA 11ap yY4eTBEpO TOHIINI 32 CTOBIYMKOBUM, EHICK-
31MHa yTpuyi ToHIIA 3a mincTuwibHuil mwap [17]. ITim CM B ek3uHi pO3pi3HSIOThCS
MOKPKYB, CTOBITYMKOBUM 11ap 3 YITKMMM a00 HEUITKUMU CTOBIUYMKaMU. EHAeK31Ha
3JIMBAETHCS 3 MiICTUILHUM IIAPOM.

JJ1s1 MAJIKOBMX 3€peH yCix BUBYEHUX BUIIB pony Verbascum xapaKTepHUI ciTyac-
TUIA TUI CKYJIBNTYPU. JLOCITiIKEHHS il CKAaHYBaJIbHUM €JIEKTPOHHUM MiKPOCKOIIOM
JaJIv 3MOTyY YTOUHMTHU AeTajli OynoBu citku. KoMmipku citku pizHoi (hopmu, B 0Oprcax
MOXYTb OYyTH OKPYIJIMMU, OKPYIJIO-KyTaCTUMU a00 BUAOBXEHUMH, 3 giameTpom 0,1—
1,2 MKM. Y TTUJIKOBUX 3epeH V. spectabile (puc. 3, 1, 2) — Haiibinbi Komipku (0,4—
1,2MxMm), V. lychnitis (puc. 3, 3, 4)i V. speciosum (puc. 3, 5) — HaiimeH1i (0,1—0,3 Mxm).
Haiibinplie Bapitoe miaMeTp KOMipoK Yy IWIKOBUX 3epeH V. pyramidatum — 0,1—
1,0 MxMm (puc. 3, 6). Y 1. 3. V. spectabile (puc. 3, 2) 1HO KOMIpOK 3piiKa rpaHyJIsIpHE.
CriHku KoMipok 3BUBHUCTI a00 piBHi. Tak, y muikoBux 3epeH V. thapsus (puc. 3; 7, 8),
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V. densiflorum (puc. 3, 9), V. ovalifolium (puc. 3, 10, 11), V. sinuatum (puc. 3, 12) ta
V. spectabile crinku 3BuBucTi, V. blattaria (puc. 4, 1), V. banaticum (puc. 4, 2),
V. pinnatifidum (puc. 4, 3), V. nigrum (puc. 4, 4), V. pyramidatum Ta iH. BOHU Oi/Ibl1I-
MeHII piBHi. ToBmmHa ctiHOK ctaHoBuTh 0,1—0,7 MKM, HAaWTOHII BOHU y II. 3.
V. blattariai V. banaticum (0,1—0,2 Mxm), HaiiToBIUI — y 1. 3. V. phlomoides (puc. 4, 5,
06), V. thapsus, V. chaixii (puc. 4, 7) Ta V. speciosum (0,3—0,7 MKM). Y IUIKOBUX 3epeH
V. phlomoides, V. speciosum ta V. lanatum (puc. 4, §, 9) ciTka HepiBHOMipHO BHpaxeHa
T10 BCiil MOBEPXHi, B iHIIIMX BUIIB, 30KpeMa y V. phoeniceum (puc. 4, 10), 6inst 00po3eH
KOMipKu ApiOHil. Y 1. 3. ycix nocaimkeHux BuiB mig CEM 6opo3Hi MeMOpaHu riia-
neHbKi. BunsatkoM € V. orientale (puc. 4, 12), MAIKOBI 3epHa SIKOT0 XapaKTepU3YIOThCS
YiTKOIO CKYJIBIITYPOIO IOBEPXHi OOPO3HMX MEMOpaH.

3rigHoO 3 OTpMMaHMMU JAaHUMU BCi BUIU pony Verbascum momiOHiI 3a CiT4aCcTOIO
CKYJIBIITYPOIO TOBEPXHI MUJIKOBUX 3epeH. OJHaK y KOMIUIEKCi BiIMiHHOCTI y JeTa-

MopdomeTpryHi 03HAKH MUJIKOBUX 3epeH poay Verbascum

. ExBaropianbHuit HiameTp lupuna
[TonsipHa Bick, . A L
Bun MKM niameTp, aroKOJIbITiyMiB, | ME30KOJbITiyMiB,
MKM MKM MKM
Cexkuis Verbascum
V. phlomoides 21,3—-23,9 22,6—26,6 2,7 14,6—18,6
V. densiflorum (18,6)21,3—25,3 21,3—25,3 2,0—2,7 (4,0) 15,9—17,3
V. thapsus (19,9)21,3—23,9 23,9—26,6 4,0—5,3 14,6—17,3
V. ovalifolium 19,9—23,9 22,6—25,3 1,3—-2,7 14,6—17,3
V. spectabile 22,6—25,3 22,6—25,3(26,6) 2,4—2,7 15,9—18.6
V. blattaria 19,9—23,9 19,9—23,9 2,0—2,7 10,6—15,9
V. sinuatum 21,3—23,9 19,9—23,9 2,7 11,9—14,6
Cekuis Lychnitis
V. lychnitis 17,3—22,6 18,6—23,9 2,7—4,0 13,3—17,3
V. speciosum 19,9—23,9 15,9—19,9 2,4—2,7 11,9—14,6
V. chaixii 17,3—22,6 18,6—23,9 2,7-5,3 13,3—15.,9
V. banaticum 18,6—22.,6 18,6—22,6 2,7—4,0 13,3—14,6
V. pinnatifidum  22,6—26,6 (27,9) 21,3—26,6 2,7 15,9—18,6
V. nigrum 19,9—23.9 18,6—22.,6 2,7—4,0 14,6—15,9
V. lanatum 18,6—22,6 19,9—22.6 2,4—4.0 13,3—15,9
V. pyramidatum (19,9) 21,3— 18,6—21,3 2,7—4,0 13,3—14,6
23,9 (25,3)
V. phoeniceum (19,9) 21,3— (17,3) 18,6—22.,6 2,7—4,0 11,9—15,9
22,6 (25,3)
Cexkuis Bothrospermae

V. orientale 25,3—31,9 30,6—34,6 2,7—6,6 19,9—25,3
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J1s1IX OyIOBM CITKM Ta aliepTyp MOKHA BUKOPUCTOBYBATHU SIK JOAATKOBi TAKCOHOMiUHi
03HaKM y CUCTEMATHULIi IIOTO POLY.

Mu 3icTaBrn naaiHOMOP¢OJIOTiYHI IaHi 3 iICHYIOUMMM CUCTeMaMu poxy Verbascum.
3a cuctemoto, npuiiHsaToro JI.I. IBaniHOW0O [3] y (i1opi €BporeiicbKoi YaCTUHU KOJIMIILI-
Hroro CPCP, nociimkeni Hamu Buau pony Verbascum dpnopu YKpaiHu TIpeiCcTaBIsIIOTh
Tpu cekil: Verbascum, Lychnitis Ta Bothrospermae. I1IunkoBi 3epHa BUIB ceKllii Verbascum
3arajJioM XapaKTepU3yIOThCS BEJIMKMMM KOMipKaMU CITKY, YiTKUMM OpaMH i IMPIINMUA
0Opo3HaMU MOPIBHSIHO 3 TAKUMM ceKllii Lychnitis. MixX MUIKOBUMU 3epHaMU TOCTTiTKe-
HUX BUIIB ceklii Verbascum My BUSIBWIM TI€BHi BiiMiHHOCTI. 30Kpema, y V. spectabile
(puc. 3, 2) BOHU MarOTh HalOLIbIII KoMipku. st 1. 3. V. densiflorum xapakTepHi opu,
MPUKPUTI KpasiMy OOPO3eH, a TAKOX YiTKi TsDKi Ha 6opo3Hax. OcTaHHi 3pifKa BUSIBICHO
y1I. 3. V. thapsus. 3a HARTOBIIIMMM CTiIHKAMU CiTK1 HAOLIbIIIE ITOAi0OHI IMMIKOBI 3epHa V.
phlomoides, V. thapsus Ta V. ovalifolium, 3a HaliToHIIUMU — 11. 3. V. blattariai V. sinuatum.

CKynbnTypa

Lmpuria JosxuHa op, | llupnHa op, Ex3uHa, )
Gopo3eH, MKM MKM MKM niameTp ToBIMHA

MKM KOMIPOK, MKM| CTiHOK, MKM
5,3—6,6 4,0—6,6 4,0—6,6 2,0—-2,4 0,3—0,7 0,3—0,7
2,7—4,0 4,0—6,6 4,0—-5,3 2,4—2,7 0,3—0,7 0,3

2,7)4,0—-5,3 5,3—7,9 5,3—6,6 2,4—2.7 0,3—1,0 0,3—0,7

4,0—6,6 5,3—6,6 5,3—6,6 2,0—2,7 0,3—0,8 0,3—0,5
4,0-5,3 5,3—6,6 5,3 1,3—2,4 0,4—1,2 0,2—0,3

4,0 4,0—6,6 4,0 1,3—2,0 0,2—0,8 0,1—0,2
3,3-5,3 5,3—6,6 5,3—6,6 1,3—2,4 0,2—0,6 0,1—0,5
2,4—27 2,7—4,0 2,7—4,0 1,3—2,0 0,1—0,3 0,3—0,4
2,427 2,7—4,0 2,7—4,0 (1,3)2,0— 0,1—0,3 0,3—0,6

2,4

2,4—4.,0 2,7—6,6 2,7—6,6 1,6—2,0 0,1—0,6 0,3—0,6

4,0 2,7-5,3 2,7—6,6 (1,3) 2,0— 0,2—0,7 0,1—0,2

2,4

2,7—4,0 2,7—6,6 2,7—4,0 1,3—2,4 0,2—0,9 0,1—0,4
2,4—4,0 2,7—4,0 2,7 1,6—2.,0 0,1—0,7 0,3—0,4
2,7—4,0 4,0—-5,3 4,0—5,3 1,3—2,0 0,3—0,8 0,3—0,8
2,7—4,0 4,0—5,3 4,0—5,3 1,3—2,0 0,1—1,0 0,1—0,3
2,4—4,0 2,7-5,3 2,7—4,0 1,3—2,0 0,1—0,6 0,1—0,3
4,0-5,3 7,9—11,9 6,6—7,9 1,1—1,6 0,1—0,5 0,1—0,2
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[MunkoBi 3epHa cekii Lychnitis 3] xapaKTepu3yOThbCsl HEYiITKUMU OpaMU, MEH-
IIMMKU KOMipKaMM CiTKU i By>XXuMMM Oopo3HaMu. BuHSTKOM € m. 3. V. chaixii Ta
V. lanatum 3 4iTkKuMM opaMu, SIKi 3a Li€l0 03HAKOIO BUSIBISIOTH NOMIOHICTh JO II. 3.
nonepenHboi cekliii. [Tuakosi 3epHa V. chaixii TaKoX BUPi3HSIOTHCS YiTKOIO CKYJIbII-
Typolo 00pO3HUX MeMOpaH, 110 1o0pe rmpocTexyerhesd mig CM. Cepen iHIIMX BU-
IiB ceKii Lychnitis HAaiGinbIIi po3Mipy MalOTh I1. 3. V. pinnatifidum, HAaWTOHIIII CTiH-
K1 — II. 3. V. banaticum.

3a cucremoro, npuitHATOI0 Bb.A. @emuenkom [13] y dmopi komumHbeoro CPCP,
Bunu V. densiflorum, V. thapsusi V. phlomoides 06’eqHaHi B oKpeMy Ttifcekito Heterandra
Franch. ex Murb. [aHi 11ono Moposiorii MMIKOBUX 3epeH He cyrnepedyaTh TAKOMY pO3-
noxiny. OgHak inmti Bunu — V. ovalifolium, V. spectabile, V. blattaria (cexuist Verbascum 'y
posymiHHi IBaHiHOi [3]), a TakoX V. phoeniceum ta V. pyramidatum (cexuisi Lychnitis
[3]) — 3a cuctemoro b.A. ®enuenka [13] Hanexats 1o cekuii Singuliflora Murb. Takuii
PO3IIOAT HE MiATBEPIKYETHCSI pe3yibTaTaMy BUBUYEHHST MOP(OJIOTil IMMJIKOBUX 3€PEH.
Otxe, majiHoMopdoJIOTiyHi JaHi YaCTKOBO Y3rOIKYIOThCS 3 CICTeMaMu pony Verbascum,
npuitHatiMu y nipatrsax J1.1. IBaninoi [3] Ta b.A. ®emyenka [13].

Pin Celsia L.y dnopi Ykpainu npeactaBieHuil otHUM BuaoM [5, 7]. bararo cuc-
TeMaTukiB [3, 16 Ta iH.] 06’€IHYIOTH i10or0 3 ponoM Verbascum Ha MifcTaBi BimcyTHOC-
Ti YiTKUX MOP(OIOTIYHMX BiIMiHHOCTE! MixX HUMU. €IMHOIO MiACTAaBOIO IS PO3Ii-
JICHHSI LIUX POJIIB € KiJIbKiCTh THUMHOK (y pony Verbascum ix 5, Celsia — 4). OgHaxk 1151
O3HaKa, K 3a3HadaloTh aBTOPM, HE 3aBXIM YiTKO NpocTeXyeTbcsa [3, S5, 13].
MonekynsipHo-(dioreHeTUUHi JOCTiIKEHHS TAKOX CBiT4aTh Ha KOPHUCTH 00’ €THAHHS
nux poxiB [23 ta iH.]. 3a cuctemoro JI.1. IBaniHoi [3] V. orientale (= Celsia orientalis)
HaJIEXXUTh 10 OKpeMoi ceKllii Bothrospermae. OTpMaHi HaMM aHi CBigyaTh Mpo Te,
110 MUJIKOBI 3epHa V. orientale 9iTKO Biipi3HSIOTHCS Bill TAKUX iHIINUX MPEACTABHUKIB
pony Verbascum. 3okpema, y V. orientale (puc. 2, 13— 16) BOHY MaIOTh OiNbliI po3Mipu
3€pEH Ta Op i TOHIITY €K3MHY HOPIBHSIHO 3 II. 3. iHIIMX BUAIB (I1B. Ta0IUI10). CKYJIbI-
Typa MOBEpXHi I1. 3. V. orientale (puc. 4, 11, 12) cityacta 3 ApioHUMM KoMipkamu. [11e
OJIHI€I0 Jy>Ke BaxKJIMBOIO BiIMITHOIO O3HAKOIO I1. 3. V. orientale € CBOEpiTHA CKYIBIITY-
pa moBepxHi 60po3HUX MeMOpaH i op (puc. 4, 12). O1xe, naHi 111010 MOP(OJIOTii I~
KOBUX 3€peH MiATBEPIXKYIOTh BimHeceHHs V. orientale no okpemoi cekitii [3]. Moxiu-
BO, IIIJIKOBI 3epHa iHIIMX BUAiB pony Celsia, SIKi MY He TOCIIIIKYBaIM, MalOTh TIEBHIi
pycu nomiOHOCTI 3 M. 3. pony Verbascum. OgHax V. orientale, nmommpenuit y giopi
YKpaiHu, 9iTKO BiIpi3HIETHCS 3a MaJiHOMOPMOIOTiYUHUMH 03HAaKaMU. TAKMM YMHOM,
YTOUHIOIOUY YU MEPErIIaaloun CucTeMy pony Verbascum, ocOOIMBOCTI IIMIKOBUX 3€-
PEH MOXXHa BUKOPUCTOBYBATH SIK 10AaTKOBI TAKCOHOMiYHi O3HAKMU.

Sk yxe 3a3Havanocsi, poau Verbascum ta Scrophularia 3a JaHUMU HOBITHiX
MOJIEKY/ISIPHO-(PiTOre HETUYHUX TOCIIiIKeHb BITHOCSTD 10 POAUHU Scrophulariaceae
S. str. Panilie My gociinuiau 1. 3. BUAiB pony Scrophularia. I1opiBHSUIbHO-ITANTIHO-
MopdoioriyHui aHai3 MpeAacTaBHUKIB pofiB Verbascum i Scrophularia okasas, 1110
iX MUJIKOBi 3epHa MOMAIOHI 3a TUITOM amnepTyp, PopMoI0, po3MipaMM Ta CiTYACTOIO
CKYJIBIITYpPOIO TToBepXHi. OmHaK Tpeba 3a3HauYMuTH, 1110 ITUJIKOBI 3epHa poay Scrophu-
laria mepeBaxkHO MalOTh HEUITKi OpY — BUHATKOM € 5. nodosa, TAMYACOM $IK ¥y II. 3.
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MpeACTaBHUKIB pony Verbascum opy 4iTKi i HewiTKi. TaKOX BUSBJIEHO BiIMiHHOCTI B
eJleMeHTax OymoBU CiTKU. 30KpeMa, Y MUJIKOBUX 3epeH pony Verbascum KoMipKu
IeIo OLIBIIOTrO PO3Mipy, iX ciT4acTa CKyJabOTypa mobOpe mporismaerbes mig CM,
TUMYACOM SIK Y I1. 3. pony Scrophularia BoHa mepeBaxHO HeviTka. Ile Moxe cBimunTu
PO BiIMiHHOCTI 1. 3. JTaHUX POAiB Ha YJIBTPACTPYKTYpHOMY PiBHi. OgHAK oCcTaTo4-
HOTO BUCHOBKY MOXHa JIIMTH, J€TalbHillle TOCTIAUBIIN YIBTPACTPYKTYpPy €K3MHU
II. 3. X POMIB ITiJl TPAHCMICIiHMM eJIEKTPOHHUM MiKpockornoM. BusisieHi ocobm-
BOCTi MWJIKOBUX 3€PEH CBiMUaTh PO Te, 110 BKa3aHi poau MalOTh SIK CHiIbHI, TaK i
BiIMITHiI 03HaKu. TakuM 4YMHOM, NMaJiHOMOP(OJOTiIYHI AaHi MiATBE PAXYIOTh BiTHE-
ceHHs Verbascum i Scrophularia no ponunu Scrophulariaceae s. str.

BucHoBku

3 BUKOPUCTAHHSIM CBIiTJIOBOI'O i CKAHYBAJIbHOTO €JEKTPOHHOTO MiKPOCKOIMiB Mpo-
BeJieHe najiiHoMopdosoriyHe gociaxxeHHs 17 Bunis pony Verbascum, mommmpeHux y
¢aopi Ykpainu, 3 HUX yIIepliile OnrcaHo NUJIKOBI 3epHa 14 BuniB. BcraHoBneHo, 1110
IMWJIKOBI 3epHA poxny Verbascum XapaKTepU3YIOThCSA CITYACTUM THUIIOM CKYJIBITTYPH.
Oco0611MBOCTI MUJIKOBUX 3€PEH MOXXHA BUKOPUCTOBYBATH SIK 1OAaTKOBi TAKCOHOMiU-
Hi 03HaKM JUIs1 CMCTeMaTuKu pony Verbascum. ITaniHomopdosioriyHi gaHi 4aCTKOBO
Y3TOMXYIOTbCS 3 CUCTEMaMM pofy. JJiarHOCTMYHMMM O3HAKaMU IS PO3Pi3HEHHS
OKpEMMUX BUJIIB € JieTajli Oya0BU anepTyp Ta CKYJbOTYpHU. 3a KOMILIEKCOM OCOOJIU-
BOCTE#l MUJIKOBUX 3epeH (XapaKTep CKYJbITYpU MOBEPXHi MEe30KOJIbIiyMiB Ta 00-
po3HUX MeMOpaH, (opma i poamip) V. orientale (= Celsia orientalis) 4iTKo Bigpi3HsI-
€TbCSI Bill iHIIMX MpeICTaBHUKIB poay Verbascum, 1110 TiATBEPAXKYE BiTHECEHHS 100
MPUHAMHi 10 OKpeMOi CeKllii.
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MATMHOMOP®OJIOT A POJA VERBASCUM L. (SCROPHULARIACEAE s. str.)
®JIOPLHI YKPAUHDBI

C TTOMOIIBIO CBETOBOTO 1 CKAHUPYIOIIETO 3JIEKTPOHHOTO MUKPOCKOTIOB MCCIICAOBAHBI ITBLIbIIC-
Bble 3¢pHa 17 BumoB pona Verbascum dnopsl YKpauHbI, B TOM 4ucjie y 14 BUTOB — BIIEpBbIC.
[TbuibLIeBBIE 3epHA M3YYEHHBIX BUAOB 3-00pPO3IHO-OpPOBbLIE, 3JUIMIICOMAAIbHBIE, cheponuaanb-
HbIE, CIUTIOIIEHHO-CcheponIaibHbIe, CPEAHUX Pa3MEPOB, XapaKTePU3YIOTCS €MHBIM TUIIOM CKYJIb-
MITYPBI — CeTYaThIM. YCTAHOBJICHO, YTO IETAJIM CTPOSHUSI CKYIBITYPHI ITOBEPXHOCTH ITBUTBIIEBBIX
3epeH U arepTyp SBISIOTCS BAXKHBIMUA TAKCOHOMWYECKUMU TIPU3HAKAMU TSI pellieHUsT HEKOTO-
PBIX BOIIPOCOB CUCTeMaTUKH. [1oaydeHHBIe TATMHOMOPGOJIOTUISCKIE TaHHBIC COMTOCTaBJICHBI C
cucremMaMu pona. 1o 0co6eHHOCTSIM CKYJIBITYPBI IIOBEPXHOCTH ME30KOIBITUYMOB U GOPO3IHBIX
MeMOpaH, ¢opMe 1 pa3MepaM MbLIbLIEBIX 3epeH V. orientale (= Celsia orientalis) 4eTKO OTMYAET-
csl OT APYTUX MpeacTaBuTeieil poaa Verbascum, 4To MOATBEPXKIAET MTPABOMEPHOCTD €r0 BhbIAEe-
HMSI B OTIEIBHYIO CEKIIMIO COTIIACHO cucTeMme, nmpuHsaToii JI. . UBaHUHOI.

Kawueesnle ca0e6a: nouivyessie 3epua, mopghonoaus, ckyrsnmypa, cucmemamurxa, Verbascum,
Celsia, Scrophulariaceae.
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Z.M. Tsymbalyuk
M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine, Kyiv

POLLEN MORPHOLOGY OF THE GENUS VERBASCUM L.
(SCROPHULARIACEAE s. str.) IN THE FLORA OF UKRAINE

Pollen morphology of 17 species of the genus Verbascum (Scrophulariaceae s. str.) was examined us-
ing the light and scanning electron microscopy. Pollen grains of 14 species are described in detail for
the first time. Pollen grains of Verbascum are 3-colporate, prolate, spheroidal and oblate-spheroidal,
medium-sized. Pollen grains are characterized by the common sculpture type, which is reticulate.
Palynomorphological data are analyzed on the background of the system of Verbascum. Characters
of surface sculpture and peculiarities of aperture structure are diagnostic on the sectional level.

Key words: pollen grains, morphology, sculpture, taxonomy, Verbascum, Celsia, Scrophula-
riaceae.
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