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MIKPOMOP®OAOTTYHI OCOBAUBOCTI
IIMAKOBUX 3EPEH, HACIHUH TA AUCTKOBOi
IIOBEPXHI ATOCION HYPANICUM (KLOK.) TZVEL.
TA A. COMPACTUM (FISCH.) TZVEL.

B.O. Martuniok ¥ H.I. KapnieHkO **, O.M. LTAPEHKO *

AmnoTanis. 3a AOIOMOIrOI0 CKaHYBAaAbHOI €AEKTPOHHOI MIKPOCKOIIi IIPOBEACHO AOCAIAKEHHS IIOBEpXHi AMCTKOBOL
TIARCTHHKY, TMAKOBUX 3epeH Ta HaCiHMH MiBAEHHOGY3bKOTO eHpeMiuHOro Buay Atocion hypanicum (Klok.) Tzvel. daopu
Yxpainu ta A. compactum (Fisch.) Tzvel., apeaa sixoro oxomatoe Baakanu, Kapkas ta Ilepeanio Asito. BeraHoBaeHo
HOBI AlarHOCTHYHI MIKPOMOPOAOTIUHI O3HAKH, [OB'SI3aHI 3 YABTPACTPYKTYPOIO IIUAKOBHX 3epeH: BIACTaHb MK IIOPaMHU
(6,72£1,2 mxm y A. hypanicum ta S5,19%1,22 mMxM y A. compactum) Ta KiabkicTb 3epeH i mumnukis Ha mopi (6-15 y
A. hypanicum ta 11-26 y A. compactum). Hacinunu A. compactum BiApisHIIOTbCA Bip Takux y A. hypanicum HasBHicTIO
YiTKO BMPa)XeHMX IIalliA Ha IEePUKAIHAABHIN CTiHIIi €K30TeCTAaAbHUX KAITMH AaTe€PaAbHOI Ta AOP3aAbHOI IIOBEPXOHb.
Y MikpopeAbedi MOBepXHi AMCTKOBOI IAACTHHKM CYTTEBUX BIAMiH Mi>XX BUAAMHU He BiaAMideHO.
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HaciHMHA

! Kuiscvkuti Hayionasvruii ynisepcumem imeni Tapaca Illesuenxa, HHL] «Incmumym 6iorozii>, kaedpa 6omanixu, npocnexm
axademixa Dnywixosa, 2, m. Kuis, 03022, Yicpaina; * vikamartynuk@ukr.net, ** karpenkoS63@gmail.com
2 Incmumym Gomanixu imeni M.I. Xorodnozo HAH Yipainu, eys. Tepewgenxiscoka, 2, m. Kuis, 01601, Yipaina;

tsarenko_olga@ukr.net
Bceryn

Atocion hypanicum (Klok.) Tzvel. (bas. Silene
hypanica Klok.) € By3bKOAOKaAbHMM eHAEMIKOM
rpaHiTHO-cTeroBoro ITo6ysoKks, 3aHECEHUM AO
Yepsonoi kuurm Ykpainu (HoBOCAA ma in.
2009) i TpamAseThCS AMIIe Ha THBAGHHHX
Biaporax IIpuaHITPOBCHKOI BUCOYMHU B MEXAX
IIpaso6epexuoro Crery, B ooauHi p. I TiBAeHHMIT
Byr (KaokoB 1952; QEAOPOHYYK ma iH.
2002; HoBocap ma in. 2009). M.B. KAOKOB
(1948: 20-31) B mepmoOmHCi 3a3HAYMB, WIO
S. hypanica paHilie HeIpaBHABHO BU3HAYAAACS
sax S. compacta Fisch. (bas. A. compactum (Fisch.)
Tzvel.), nomupena Ha Kapkasi, Baakamax Ta
qactkoBo B Ilepeaniit Asii (IInmxuH 1936;
FRAJMAN et al. 2013). ITisuinre M.M. 1]seaboB
(LIBEAEB 2001: 90-113) mepenic o6uaBa BuaH
AO popy Atocion Adans.

A. hypanicum Ta A. compactum € AOCHTH
OAMBBKUMH 32 MOP(OAOTI€I0, TOMY B 3aXiAHHX
ny6aikamisx (CHATER et al. 1993; FrAJMAN
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et al. 2009, 2013) A. hypanicum (S. hypanica)
PpO3rAsIAQIOTH K MOAOAIIIMI CHHOHIM
A. compactum (= S. compacta), Toai six B Ykpaini
A. hypanicum BBaXXaeTbCsl CAMOCTINHHM BHAOM.
3a aireparypunmu pammmu (KAOKOB 1948;
QEAOPOHUYK  1997), A.  hypanicum
BippisHseTbCs Bip A. compactum TpaB’ﬂHI/ICTI/IMI/I
IPHUKBITKAMM Ta  BEpPXiBKOBUMM  AMCTKaMH,
KOPOTIIUMH IPUAATKAMH BiHOYKA Ta TOCTPUMH
3ybusMu  vamreyky. HammMp —momepeaHiMu
AOCAIAYKEHHSIMU TTOKA3aHO, IO AlarHOCTUYHUMU
€ AuWIle O3HAKM IIPUKBITOK Ta BEPXiBKOBHX
AMCTKiB (TAiBYacTi B A. compactum Ta Tpas SHUCTI
B A. hypanicum) (MARTYNYUK et al. 2014).

Mikpomopdosoriuni  ocobanBocTi  LuX
O6AM3bKUX TAaKCOHIB AOCAIAYKEHI AMIIE YacTKOBO.
Tax, CEM-A0OCAIAKEHHS TIMAKOBHX 3epeH (paai
- n3.) (PomaHOBA 1988; YiLpiz 2001) Ta
nacinuH (Y1Lpiz & CIrpiCt 1998) mpoBoauancs
AUIIIE AASI OAHOTO BUAY 6e3 HMOPiBHAHHA 3 iHIKM,
a  YABTPACKYABNITYpPa AMCTKOBOI ITAQCTHHKH
B3araAi He BUBYaAacs.
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Y 3B’s13Ky 3 [jUM MeTa Hamol pobOTH IoAsirasa
y MOWYKy MIKPOMOPQOAOTIYHHX O3HAK, IO
AO3BOASIIOTH  po3pisuutu A. hypanicum Ta
A. compactum.

Marepiasn i MeTOAM AOCAIAKEHD

MarepiaraMu AASL AOCAIAXKEHD CAYTYBAaAU
AK opuriHaabHi 360pu (A. hypanicum — aiastHka
piAkicHHX pocanH BoranivHOro caay im. akaa.
O.B. ®omina, Ykpaina; A. compactum — cMT.
Aowmbait, KapauaeBo-Hepkecpka Pecmy6aixa,
P®), Tak i 3pasku 3 HarjionaapHoro rep6apito
Yxpainn (KW Ne 081635) Ta Iepbapito
KuiBcpkoro  HarioHaAbHOro  yHiBepcuTeTy
imeni Tapaca Illesuenxa (KWU Ne 091207,
KWU Ne z 701). Cyxuit marepian (mmaox,
HaCiHHA Ta QPArMeHTH AMCTKIB) AOCAIAKYBaAH
3a AOIIOMOTOI0 CKAaHYBAABHOTO €AEKTPOHHOTIO
mikpockorma  (JSM-6060 LA). Marepiaa,
MOMIEPEAHDO HAKAEEHMM HA AATYHHMII CTOAUK,
HAMWAIOBAAU Y BAKYYMHOMY HAalMAIOBaYi IIapoM
30A0Ta 32 CTAHAAPTHOI0 METOAMKOIO.

AOAATKOBO AASl BUMIPIOBaHHS AlaMeTpy
IL.3., MAPAXyHKY KIiABKOCTI IIOp, a TaKOX AAS
BCTAHOBAEHHS pO3MIpiB HaciHUH 6yAM 3aAydeHi
AaHi cBiTAOBOI Mikpockormil. I1.3. 3agapboByBaan
0,01% po3YMHOM METHACHOBOTO CHHBOIO Ta
AOCAIAXYBaAd TIIPH 3araAbHOMY 30iAblLIeHH]
Mikpockoma X1000. Hacinunu He 06pobasiamy,

MOp$OMeTpUIHHI aHaAi3 ITPOBOAMBCS
npu  30iabmenni x40. Ilpomipu pobuan
3a AOIIOMOTOI0 OKYAAp-MiKpOMeTpa.
Yei MoppoMeTpuYHi XapaKTePUCTUKHU

PpO3paxoByBaAM fK CEPEAHE 3HAYEHHsA He
MmeHm sk 30 Bumipis. UncAaoBi AaHi HaBepeHO ¥
popMari “MakcUMyM-MiHIMYM’, B Ay’KKaX IIOAQHO
CepeAHE 3HAYeHHS Ta CTAHAAPTHE BiAXMAEHHS.
AAsl OmHCYy AMCTKOBOI NAACTUHKM, THAKY Ta
HaCiHMH BMKOPHCTOBYBAAU 3araAbHOIPUIHATY
TepPMiHOAOTi0 (ERDTMAN 1952;
BarTHLOTT 1984; BARTHLOTT et al. 1998;
ToxaPEB 2002).

Pe3yAbTaTH Ta iX 06rOBOpeHHS

MixpomopPoaroziuni ocobausocmi
N0BEPXHI AUCKOB0T NAACUHKY

Auncrox A. hypanicum amicToMaTHYHMI

(mpoauxH criocTepiraroThest SIK Ha abakciaabHiit
(Ab), rax i Ha apaxciaapniit (Ad) mosepxmsx),
[POAMXH PO3TALIOBaHi OiAbII-MeHII PIBHOMIPHO
IO BCi IOBEpPXHi AMCTKOBOI IAACTMHKHM Ha
OAHOMY PiBHI 3 OCHOBHUMHM e€IliA€PMAaAbHMMU
KAITHHAMM. 3aMHKAio4i KAITHHH OOAsIMOBaHi
wiTKUM KyTuKyAspHuM Baaukom (Puc. 1 A).
Kyrukyaa  pobpe  po3BHHeHa,  KOHTYpHU
€IiACPMAAPHHUX KAITMH He MPOCTEXYHOTbCS.
EmikyTukyaspHUE ~ BiCK  CTpPYKTYpOBaHHI
Yy BHUTASAL  IAOKpaix um AOTIATeNoAIOHHUX
TMAACTHHYACTHX Ta CTPHXHenoAi6uux (6iabm-
MEHII TYNHX HA KiHISX) KPHCTAAOIAIB K Ha
abakciaAbHIM, Tak i Ha apAAKCiaABHIM ITOBEPXHSX
auctkosoi maactuaku (Puc. 1 B). Onymenns

BIACYTHE.
Aucrok A. compactum amdicTOMaTHYHMI,
P OAUXH po3TaIoBaHi 0iAbII-MeHI

PIBHOMIpHO Ha BCi IOBEPXHI AMCTKOBOIL
IAACTHHKH Ta IIPHOAM3HO Ha OAHAKOBOMY PiBHI
3 ocHOBHUMHU KaiTHamu emisepmu (Puc. 1 B).
3amuKaroui KAITHHE IIPOAMXIB 00AsSIMOBaHI
JiTKUM KyTHKYASPHUM BaAukoM. KyTukyaa
AOOpe pO3BHHEHA, KOHTYPU KAITHH eIipepMU
He IPOCTeXYIThCs. EMKyTUKyASpHMI Bick
y BHrasial crTpwxHenopibuux (3 Tymumm
KiHusan) Ta I[AOKpaiX Yu AOTIATEMOAIOHMX
MMAACTMHYACTUX  KPHUCTAAOIAIB  Ha obox
noBepxHsAX AUCTKOBOI maacruaku (Puc. 1 T).
OrmrymeHHs BiACyTHE.

TaxyM 94MHOM, 32 HASIBHICTIO Ky TUKYASIPHOTO
BAAMKA 0iAsI IPOAUXY, POPMOIO Ta PO3MIIIIEHHIM
KPHCTAAOIAIB  YABTPacCKYAbBITYpa AHMCTKOBHX
maacTuHOK A. hypanicum ta A. compactum e
AOCHUTBD ITOAIOHOTIO.

MixpomopPoaroziuni ocob6ausocmi
NUAKOBUX 3epeH

IL3. A. hypanicum (Puc. 2 A) 6aratonoposi,
chepuuHi, B 00puCi OKPYTrAl, 3 PIBHUM KpaeM,
plamerpom  25,3-31,45  (28,4+2,05) mkM.
ITopu oxpyrai, B kiabkocTi 20-25, alameTpoM
2,47-5,75 (3,8410,58) MKM, omepKyAlOM
ApiOHO3ePHHCTO-INIUKYBATHH, IMHIHKA Ta
3EPHUCTICTh HEpPiBHOMIPHO PpO3IOAiA€HI Ha
nopi, B kiabkocti 6-15 na 1 nopi (Puc. 2 B).
BipcTaHp MiDX mOpaMu CTaHOBUTH 4,26-8,94
(6,72£1,2) mxm. CkyabnTypa eK3HHH IL3.
ApPiOHOIINIINKYBAaTO-3ePHUCTA, MIUAIAKA
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Puc. 1. YAbTpacTpykTypa HoBepxHi AuCTKiB Atocion hypanicum (A, B) Ta A. compactum (B, T): A, B - npoaux (Ab);

B, T - ckyabnTypa emikyTHKyAspHOTO Bocky (Ad).

Fig. 1. Leaf surface ultrastructure of Atocion hypanicum (A, B) and A. compactum (B,T): A, B — stoma (Ab); B, T’ — types

of epicuticular waxes (Ad).

IMMPOKOKOHIYHI, Tymi, IOKPUB €K3WHU 3
OKPYTAMMH 3arAUOACHHSIMIE 41 Ileppopariismu,
0,2-0,3 mxM B plamerpi.

IL3. A. compactum (Puc. 2 B) cdepuumi,
6araTomoposi, B 00pHCi OKPYrAi uu OKpyrao-
KyTacTi, mo kpaio piBHi, alamerpom 24,8-43,9
(33,9616,58) mxm. ITopu oxpyrai, B KiAbKOCTi
18-25, aiamerpom 3,65-5,1 (4,41£0,39) mxw,
OIIEPKYAIOM Api6H03epHHCTO-mHHHKYBaTHﬁ,
3ePHHCTICTP Ta wWMNUKH (B KiABKOCTI
11-26) HEPiBHOMIPDHO pO3TalmIOBaHi Ha mopi
(Puc. 2 T). MixmopoBa BiACTaHb CKAAAQE
3,4-8,4 (5,19+1,22) mxm. CKyAbIITYpa eK3UHH
IL3. APIOHONININKYBAaTO-3€PHUCTA, LINITUKA
IMUPOKOKOHi4Hi, Tymi. Ex3una nep¢oposana,
Alamerp nepdopariiit ckaapae 0,1-0,3 mxm.

IIpoBeaenuit maaiHoMOpQOAOTIYHUM aHAAI3
[0Ka3aB, o I.3. A. hypanicum ta A. compactum

BiAPI3HAIOTHCS KiABKICTIO 3€p€H Ta IIUIIMKIB Ha
IIOP1i, a TAKOXX BiACTAHHIO MiXK IIOPAMH.
MixkpomopPoroziuni ocobausocmi
HACiHUH
Hacinuuu A. hypanicum Ayxe Api6bHi,
410-590 (498,12+39,6) MKM 3aBAOBXKKH,

500-750 (662£59,05) MKM 3aBIIMpPHIKH
(BIAHOIIEHHS ~ AOBXHMHH A0  IIMPUHH
CTaHOBUTH 0,76+0,075), OKPYTAO-

Hupkonoai6uoi popmu (Puc. 3 A). Hacinnna
[IAACKa YU ABOBBIHYTa, AOp3aAbHa Ta
AaTepaAbHA IIOBEPXHI 3A€rKa YBIrHYTi, Ha
CIIUHII HEerAM6OKMI XOAOOOK. AOp3aAbHUM
6ik HAcCiHMHM MiCTHTb YOTHPU  PAAM
ex3orecraabHux Kaitun (Puc. 3 A). Aobpe
BHPQ)XeHUI OKPYTAUN 3arAMGAeHUI pyOIUK

(Puc. 3 B).
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Puc. 2. TTuaxosi sepaa Atocion hypanicum (A, B) ta A. compactum (B, T): A, B — saraavuuit surasia; B, T — mopa.

Fig. 2. Pollen grains of Atocion hypanicum (A, B) and A. compactum (B, T'): A, B — general view; B, T - pore.

KaiTHHE eK30TecTH AMCTAABHOTO pSAY B
o6puci BUTATHYTI, moAiroHaspHi. Ix posmipu
BapiloloTp B Mexax 95-175 x 14,3-27,8
(128,24+20,72 x 21,55+3,59) mkm (Puc. 3 €),
OAmKde A0 pyOuUMKa BOHH CTAIOTh MeHII
BUTATHYTHMH, B 06AaCTi py6urka ApiOHimaoTh
i HabyBatoTp  i3opiamerpumuHOi  popmu.
ITepukaiHaAabHA CTiHKA €K30TE€CTAABHUX KAITHH
BUIIYKAQ, TpaHyAspHa. Po3mip KyTHKyAspHUX
rpaHyA, PiBHOMIPHO pO3TallOBaHUX IO BCik
nosepxHi HaciHuHH, ckaaaae 0,8-4,0 MxM.

IlepukaiHaspHa cTiHKa 6e3 HamiAM, iHKOAM 3
HE3HAYHNM ITIABUIIEHHAM Ha AUCTAABHOMY Kpai
KAITHHH, AO TOTO XK [TaIliAd A€ABE IIPOCTEKYEThCS
260 30BCIM BIACYTHS 3 BEHTPAABHOTO OOKY
HaciHMHM B obaacTi pybumka, Ae HaOyBae
okpyraoi ¢opmu (10-15 MM B alamerpi).
3BHBUCTICTb aHTUKAIHAABPHUX CTiHOK HalIMeHIIe
BHpPaXeHA B 00AacTi pyOYMKa Ta AIASIHOK,
IO A0 HbOIO IIPHUAATAIOTH, a Haibiabme — B

obaacri crimuky. 3y0Li aHTHKAIHAABHUX CTIHOK
AUCTaAbHOTO PSIAy eK30TeCTAABHHX KAITHH
IIMPOKOKOHIuHi, Tymi (AOBXMHA CKA2pa€
6.5-14,1 (10,46+1,51)) MKM, IUpUHA IPH OCHOBI
- 59-11,8 (8,94£1,45) Mxm), ix KiAbKicTb
craHoBUTH 18-30 mT.

Hacitvaun A, compactum ayxe api6Hi,
420-600 (519,6+37,74) MKM  3aBAOBXKKH,
550-790  (689+52,64) MKM  3aBIHPIIKU
(BIAHOIIEHHS AOBKMHH AO IIMPUHH CTAaHOBUTD
0,7610,05), OKpyrao-HMpKOMOAi6HOI popmu
(Puc. 3 B). Hacimuma maacka, AopsaAbHa
MIOBEPXHS YBIrHyTa, 3 WYiTKO BHUPaXeHUM
JKOAOOKOM, AaTepaAbHa — IpsiMa. AOP3aAbHUI
OiK HacCiHUHHM MICTHTh TPH-YOTHPH PIAH
exsorectaabuux Kaitun (Puc. 3 E). Ao6pe
BUPOKEHUI OKPYIAHH 3arAubOAeHHI pyOdUHK
(Puc.37).

KaiTHHM eK30TecTH AMCTAABHOTO PSAy B
obpuci BuUTATHYTi, mNoAiroHasbHi (posmipu
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Puc. 3. CEM naciuun Atocion hypanicum (A, B, A, €) ma A. compactum (B, I, E, K): A, B — 3araAbHuil BUTASIA;
B, I' — Burasip 3 60oxy pybunka; A, E — poopsassna nosepxust; €, XK — xaituau exsorecTn.

Fig. 3. SEM of Atocion hypanicum (A, B, A, €) and A. compactum (B, I, E, XK) seeds: A, B — general view; B, I' - hilum
view; A, E — dorsal surface; €, XK — exotesta cells.
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BapiloloTb B Mexax 78,6-144 x 16,7-31
(115,35+14,18 x 22,9+3,75) MKM), a 6AmKue
AO py04YHKa BOHU CTAIOTb MEHII BUTSTHYTHMU
i B 0bAacTi pybunka ApibHimarooTs i HaOyBarOTh
isopiamerpmynoi  ¢opmu.  IlepukainaabHa
CTiHKAa eK30TeCTaAbHOI KAITMHM BHUITYKAQ,
rpanyaspHa (Puc. 3 JK). Poamip kyTukyaspHux
IPaHyA, PIBHOMIpHO pO3TallOBaHMX IIO BCiH
moBepxHi HaciHuHM, ckaapae 0,77-2,9 Mxm.
ITepukainaabHa CTiHKa 3 YiTKO BHPa’KeHOIO
oxpyraomwo (8,3-10,7 mxm B AlameTpi) mamiaoro.
3BUBHUCTICTD AHTUKAIHAABHUX CTIHOK HafibiAbIme
HPOSIBASIETHCS B OOAACTI CIIMHKH, a HallMeHIe
BUPa)KeHa B 00AacTi pybumKa Ta AIASHOK, IO
AO HDBOTO IIPUASTAIOTh. 3yOILi aHTHUKAIHAABHHX
CTiHOK AWCTaABHOTO PSIAY €K30TeCTAaAbHUX
KAITMH —mumpoxokoHiudi, Tymi (AOBXHHOIO
8,42-14.34(10,3+1,3) MKM, mMpPHHA IPX OCHOBI
ckaapae 7,1-13,2 (8,84+1.28) Mxm), ix KiAbKicTb
Bapitoe B Mexxax 17-285.

TaxuMm umHOM, HaciHuHa A. compactum
BippisHA€TbCS BipA HaciHuHH A. hypanicum
HasgBHICTIO YITKO BHMPaXXeHOI IIaMliAM Ha
TEePUKAIHAABHIA CTiHIII €K30T€CTAAPHUX KAITHMH
AaTepPaAbHOI Ta AOP3aAbHOI TIOBEPXOHb.

Bucaosxn

ITposepeni CEM-p0cAipKeHHS TIATBEPAUAT
HasIBHICTb MiKpOMOPQOAOTIYHMX BiAMIH Mix
A. hypanicumrta A. compactum. AJarHOCTHIHUME
O3HAKaMHM IMX TaKCOHIB €: KiABKICTb 3epeH
I IIMNMKIB Ha TOpi Ta BIACTaHb MK HOpaMH
MUAKOBUX 3€P€H, a TaKOXX HASABHICTb IamiA Ha
MEePUKAIHAABHIA CTiHIII €K30T€CTAaAPHUX KAITHMH
HaciuH. CyTTEBUX BIAMIH B yABTPACKYABIITYPi
AMCTKOBHX MAACTHHOK AOCAIAXKEHHUX BHAIB He
BUSBAEHO.
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MICROMORPHOLOGICAL FEATURES OF POLLEN GRAINS, SEEDS AND LEAF SURFACES OF
ATOCION HYPANICUM (KLOK.) TZVEL. AND A. COMPACTUM (FISCH.) TZVEL.

V.O. MARTYNYUK ¥, N.I. KARPENKO **, O.M. TSARENKO >

Abstract. Based on scanning electron microscopy, ultrastructure of leaf surfaces, pollen grains and seeds
have been investigated for two Atocion Adans. species — Ukrainian endemic A. hypanicum (Klok.) Tzvel, and
A. compactum (Fisch.) Tzvel, which areal comprises the Balkans, Caucasus and Western Asia. New delimiting
micromorphological characteristics, associated with ultrastracture of pollen grains (microechinate number on the
operculum: A. hypanicum — 6-1S, A. compactum — 11-26) and interporal distance (A. hypanicum — 6.72+1,2 pym,
A. compactum — 5.19+1,22 plm), have been designated. A. compactum seeds also clearly differ from A. hypanicum by the
papilla presence on periclinal walls of lateral and dorsal surfaces. However, ultrastructure of the leaf surface, including

epicuticular wax projections, does not significantly differ between these taxa.
Key words: Atocion hypanicum, Atocion compactum, endemic species, SEM, leaf surface, pollen grain, seed
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