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Abstract. Macro- and micromorphological characters of the generative organs of two microcenopopulations of Salicornia
perennans (S. prostrata), conventionally named "red" and "green" forms (by the predominant color of shoots, since the
sprout stage until the death of the plant) growing on the coast of the Kuialnyk Estuary (Odesa Region) were studied. The
need for a detailed comparative morphological study of the representatives of both microcenopopulations was due to some
differences between them revealed earlier in the biochemical composition and ontogeny features. To study the morphological
characteristics of inflorescences, flowers, pollen grains, fruits and seeds of S. perennans, light and scanning electron microscopy
techniques were used. It has been demonstrated that all studied samples of this species are characterized by fleshy, cylindrical,
spicate inflorescences on a short stalk. Flowers are without bracts, small, bisexual, immersed in the stem tissue, with a simple,
triangular perianth obtuse at the edge, with 1—2 stamens and 2 stigmas. The shape of the flower elements and characteristics of
the inflorescence are similar in plants of "green" and "red"” microcenopopulations. Pollen grains of S. perennans are pantoporate,
spheroidal in shape; medium-sized. Pores are circular, with distinct or indistinct borders. The exine sculpture is spinulose,
occasionally with small perforations between the spinules, with the sculpture of pore membranes spinulose. The pollen grains
of representatives of both microcenopopulations of S. perennans are similar (almost indistinguishable). Representatives of
both microcenopopulations have ovoid single-seeded fruits with a thin homocellular pericarp, covered with the remains of
an almost transparent perianth and very small ovoid seeds covered with short, simple hairs. In all samples of "red" and "green"
plants, exotesta has similar surface structure, with a similar ornamentation (anticlinal walls meandering, with precise contours,
periclinal walls slightly convex, finely tuberculate). The absence of qualitative carpological features, with the exception of the
coloration of the remains of the perianth, between the plants of the studied microcenopopulations, is demonstrated. Further
ecological-geographical studies, as well as the use of molecular methods, are necessary for resolving the question of a possible
taxonomic status of representatives of the "green" and "red" microcenopopulations.
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Beryn

Pin Salicornia L. (Chenopodiaceae) mpencraBieHUi
y CBiTi TToHaA 25 BUAAMM, SIKi MOLIMPEHi MepeBaXKHO
y IMiBHIYHiIi miBKymi — B €EBpomi, [lepeaniii Ta

LenTtpanbHiii Azii, [TiBHiuHil# Adpuui Ta [TiBHiUHIN
Awmepuni. [na ¢daopu YKpaiHM ITOCTOBIpHO BimoMO
nBa BUIM poay — Salicornia borysthenica Tzvelev,
nommupenuit y Creny B moHu33i JlHinpa Ha 3acoeHuX
mickax (Ha aymky M.M. LBenvoBa (Tzveley,
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1993), itMOBipHO, € €HAEMiYHUM BHUIOM) Ta BMII,
110 HABOAWBCS Tim Ha3Bowo S. prostrata Pall. — Ha
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miBHiuHOMY cxomi Jlicocremy y Cremy Tta Kpumy.
OcranHiit Bun HaBomuThest ¥ "Flora Europaea” (Ball,
1964) mia CximHoi €Bporn. OmHAaK Ha ChOTOMHI He
iCHYe €IMHOI MYMKHU IIOAO BU3HAHHS LIMX BUIIB.
M.M. LBenvos (Tzvelev, 1993) 3a3Hauas, 1110 S. prostra-
fa € nuIIe Mi3HIIOK Ha3Boio S. perennans Willd.,
OIMCAHOTO 32 OJHUM i TUM CAMUM TepOapHUM 3pa3KOM
I1.C. ITannaca 3 Ypany. IlpiopuTeTHOIO Ha3BOW0O BiH
BBaxas S. perennans Ta 3a3HauaB, 110 LIei BUI 3aMilllye
S. europaea L., 1110 TIOIIMPEHUN JUIIIE HA y30epesKi
Banriiickkoro Ta binmoro MopiB (Tzvelev, 1993).
Pazom 3 tum, C.JI. Mocskin tTa M.M. ®@enopoHuyK
(Mosyakin, Fedoronchuk, 1999) y HoMeHK1aTypHOMY
KOHCIIEKTi CYOMHHUX POCIMH YKpaiHU HaBOISTH
S. prostrata IK caMOCTiiHWII BWI, a iHIII BUIM, IO
BimoMi misg dopu Yxkpainu (okpiMm S. borysthenica),
pO3IJISiAAl0Th SIK CUHOHIMU ab0 HEBIpHO BXWBaHi
Ha3Bu (misapplied names) y po3yMiHHi pi3HUX aBTOPiB
(S. europaea auct. non L. = §. prostrata, S. herbacea
auct. non (L.) L., S. perennans auct. non Willd.).
IIpote, Ha3Ba S. prostrata Pall. € He3aKOHHOIO i 3apa3
PO3IIISIAAETHCS SIK CUHOHIM Ha3Bu S. perennans Willd.,
OCKiJTbKM OOWIBI 11i Ha3BU 3aCHOBaHiI Ha OAHOMY iU
ToMy X HoMmeHkKJatypHomy Tumi (Freitag, 2011). nsa
YKpaiHu TakoxX HAaBOOUTHCS BUI S. procumbens Sm.
s. L. (incl. S. borysthenica Tzvelev) (Kadereit et al., 2012;
Piirainen et al., 2017).

Ha miacTaBi KpuUTUYHOrO MEperyisiay BiAMOBiZHOI
JiTepaTypu 1010 TaKCOHOMIYHOTO cratycy
MPEeNCTaBHUKIB POy, IXHIX MOpP@OJIOTIYHUX XapakK-
tepuctuk (Ball, 1964; Tolken, 1967; Piirainen, 1991,
Ball, Akeroyd, 1993; Lopez-Gonzalez, 1997; Kadereit
etal.,2006,2007,2012; Teegeetal., 2011; Slenzka et al.,
2013; Piirainen et al., 2017 Ta iH.), MU CXUJIIEMOCS 1O
TOI IyMKH, 1110 Ha y30epexcki KysmbHUIIBKOTO TMMaHy
3poctae came S. perennans, ONHAK 3aJIUIIAIOTHCS
MMUTAHHS IOA0 TOT0, HACKIIBKY 1Iei BUI OTHOPITHUI
Ta YM iCHYIOTh Ha Lili TepUTOPii iHIII BHYTPilIHLOBU-
noBi TakcoHW abo Bugu Salicornia. B3zarami,
CJIiI  BiAMITUTHM, 1O [AiarHOCTUKA BUOIB POLY
JIOCUTH YCKJIQJIHEHA Yy 3B'SI3KY 3 TUM, 11O I HOTO
MpeacTaBHUKIB  BJacTMBAa 3HauyHa (PEHOTUITIUHA
IUTACTUYHICTh, MIMOBipHa ridpuaun3aliisi, MopdoJoriy-
HUI1 TTapaliesli3M Ta HediTKi MopdoJIoTiuHi BimzMiHHOC-
Ti Ha BHyTpilmHBLOpOmoBoMY piBHI (Dalby, 1955;
Ingrouille, Pearson, 1987; Kadereit et al., 2007 Ta iH.).
Kpim uporo, 3HayHi mpoOiieMu JjIs1 CUCTEMaTUKIB
cTBOpioE  crnenudgiyHa  Mopdosorisg, oOMexeHa
KIJIBKICTb O3HAK, SIKi MOXHa 0yJIo 06 BUKOPUCTOBYBaTU
I pO3MEXYBaHHS BU[iB, Ta 3HAYHiI 3MiHU POCIUH
npu rep6apusanii. Takox, WMOBIpHO, HM3Ka
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TAaKCOHOMIUHUX CKJIQAHOCTEN TTOSICHIOETBCS BITHOC-
HOIO MOJIOIICTIO pOMyY, SIKWU 3a T€OXPOHOJOTIYHUMM
MipKaMy BUHUK 30BCiM HEaBHO, y CEPeIUHI MiOLIeHY —
Ha rmoyartky reicroneny (9,4—1,4 MJIH poKiB TOMy), Ta
He3aBepIIeHICTIO TIpolieciB BumoyTBopeHHs1 (Kadereit
et al., 2006; Piirainen et al., 2017).

IMpoBonsun KOMIUIEKCHE MOCTiKeHHsT Salicornia
Ha y30epexcki KyssIbHULIBKOTO JIMMaHy, MU 3BEPHYJIU
yBary Ha Te, 11O Ha MPUJIEIIUX OO0 JUMaHy OiITHKaX
iCHYIOTh MiKpolieHononysiiii S. perennans (S. pro-
strata) 3 POCIWH 4YepBOHOTO (mami "yepBoHI") Ta
3eneHoro ("3eseHi") 3abapereHHs. LlikaBo 3a3HaunTH,
110 4YepBOHE 3abapBJEHHSI POCIMHM HaOyBalOTb Bill
MOYaTKy CBOTO PO3BUTKY (BiKOBUI CTaH MPOPOCTKiB)
Ta 30epiraloTb MOro g0 KiHI OHTOreHesy. "3eneHi"
POCJIMHY TaKOX 3 4aCoM, OJIMXKYE A0 OCEHI, 31e0iIbIII0-
ro HabyBalOTh YEPBOHOTO 3a0apBiieHHs. [IpencTaBHUKYU
LIMX ABOX MiKPOLICHOMOMYJISLINA AeII0 Pi3HSATHCS MiX
€00010 3a XiMiYHUM CKJIAAOM Ta AeIKUMU MOP(OI0ro-
GioyorivHMMM 0COOIMBOCTSIMM po3BUTKY (Kuzmina,
Shihaleeva, 2015; Shihaleeva et al., 2015).

Ha HeomHOpigHIiCTH BuUdy, 110 3apa3 BU3HAHUU
K S. perennans, BKa3yBaB 1€ Y MMHYJOMY CTOpiuyi
M.M. Dmpin (Iljin, 1952). ¥V "®aopi Ykpainu" BiH
HABOAUTbL BUJ, I Ha3Bowo S. herbacea L. 3 nBoma
dopmMaMm — pOCIMHU 3 TIPSIMUM CTeOJIOM Ta JOTOPH
cnpssmoBaHuMM rinkamu (f. stricta (Willd.) G .EW. Mey.)
Ta 3 BUCXiTHUM CTE€OJOM i JOBTMMU MPOCTITHYTUMU
rinkamu (f. prostrata (Pall.) Moq.). Xoua B OCHOBI
BUIiIEHHS TBOX (popM OYJI0 TTOKJIAAeHO OCOOJIUBOCTI
BEereTaTUBHUX OPraHiB, aBTOP BCe X 3a3HayaB, IO
COJIOHII] 11Ie He T0Ope BMBUYEHI Ta "TIOTPiIOHO 3BEpHYTH
yBary Ha OyJOBY KBiTOK i, ocoonuBo, HaciHHs" (Iljin,
1952, p. 372) Ta BKazyBaB Ha WMOBIpHiCTb iCHYBaHHS
IBOX BMIIIB.

3a JaHMMUM HaWOCTAaHHILIMX MyOJiKaliil 11omo
dinorenii Ta cucreMatuku Salicornia (Kadereit
et al. 2006, 2012; Piirainen et al., 2017), HamiiiHe
pO3MEXYBaHHSI BUIIB y Uil TIpymi JOCUTb 4YacTo
MOXXJIMBE JIHMIIE i3 3aCTOCYBAaHHSIM MOJICKYJISIPHUX
METO/iB, a MTOMiTHI MaKpoMOPGhOJIOTiUHI BiIMiHUA MiX
PI3HUMM pOCIIMHAMU MOXYTh OYTHM OMAaHJIMBUMM.
Came ToMy NepCrneKTUBHUM MOXe OYTH 3aCTOCYBaHHS
MiKpoMOp(ONOTIYHUX  METOAIB, aje  MOXJIMBa
HaAiHICTh TakKux MOPGOJOriYHUX O3HAK Ma€e OyTu
nepeBipeHa Ha MOJAEJbHUX MOMYJSILIsAX i ocoOOMHAaX,
SIKi pi3HATHCS 32 MAKpPOMOPMOJOTiYHUMU O3HAKAMU.
IHmmMu cioBamu, ciig Oyno cripoOyBaTU 3HAUTH
Kopensiiro  (a00 BMSIBUTHM  BiACYTHICTh  YiTKOI
KOpeJislii) MiXX Makpo- Ta MiKpoMopdoJIoriYHUMU
o3HakaMu. HasBHicTb Takoi Kopessiii cBiguuiaa ©
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po Te, 11O TPYAHOILI y BU3HAYEHHI Ta po3MeXKyBaHHI
BUIiB Salicornia MalTh CyTO TEXHIYHWI XapakTep
(HesIBHIi, ajie HaJiliHi 03HAKM), a BIICYTHICTh KOPEJISIIii
BKa3yBaJsia O Ha Te, 1110 Y 1Iili IpyMi HaAiliHe BUALIEHHS
BUMiB Ta BHYTPIILIHBOBUIOBMX TaKCOHIB MOXJINBE
3/1€01JIBIIOTO 32 JOMOMOIOI0 MOJEKYJISIPHUX METOMIIB
Ha OCHOBI BUBYEHHSI HYKJIEOTUIHUX MOCIiTIOBHOCTEN,
SIK i BKa3yBaJld aBTOpU HeJaBHix gocimkeHb (Kadereit
et al. 2006, 2012; Piirainen et al., 2017). Pa3zom 3 TuM,
MorepeaHi  JaHi  MOJEKYJISIpHO-(iIOreHeTUYHUX
JIOCJiIKEHDb BKA3YIOTh HA T€, 1110 HA TEPUTOPIi YKpaiHU
MOXYTb iCHYBaTH 11ie He BUSIBJIeHI BUIU Salicornia, ki
BaXkko ab0 I HaBiTh HEMOXJIMBO HiarHOCTyBaTu 0Oe3
JIOTIOMOTH  MOJIEKYJIIPHO-(DiTOTeHETUUHUX METOIiB
(Kadereit et al., 2006, 2012).

BpaxoByroun yci ckilagHolli Ta TpOOJEMHICTh
Yy BU3HA4Ye€HHi BUAIB popy Salicornia, Mu TIpoBeIU
MOIIYK MOAATKOBUX SIKICHUX MOPGOJOTIYHUX O3HAK
TeHEepaTUBHUX OpPraHiB IPEACTaBHUKIB MOICIbHUX
"gepBoHUX" Ta "3eJeHUX" MIiKpOLIEHOMOMYJISIiit
S. perennans 3 METOIO BHUSBJICHHS MOMXIMBUX
BiIMiHHOCTEN MK HUMMU.

Hamymu  KOHKpeTHUMHM — 3aBAaHHSIMU  OyJio
IOCTIINTU Ta TOPiBHATH Ha MOPGOJIOTIYHOMY PiBHi
0COOJIMBOCTI KBITKM, NWJIKOBUX 3€peH, IUIOMIB Ta
HaciHuH "depBoHux" i "zenenux” pociuH Salicornia
Ta 3'SICyBaTW TAKCOHOMIUHY TNPUHAIEKHICTh TaKMX
DPOCJIUH.

Marepianu Ta MeToaM

Mop@osoriuHi 0coOIUBOCTI T€HEPATUBHUX OpPraHiB
BUBYAJIM HA KMBUX POCIMHAX ITijl YaC €KCTIeIUIITHNX
BUi3[iB Ta Ha repbapHOMYy MaTepiajli KOJeKIIiii
HamionansHoro repb6apito HAH VYkpainu (KW).
IIunkoBi 3epHa OOpOOJISIIM 3a 3arajibHOIIPUUHSITUM
aneronizHuM MetogoM (Erdtman, 1952) ta nmocnin-
XyBaJIM M CBITJIOBUM Mikpockornom (Biolar) mpu
30inbmeHHi X700. BumiptoBanu 20 NMUIKoBUX 3epeH
KoxHoro 3paska. IlocriiiHi mipemapaTé HNUJIKOBUX
3epeH S. perennans 30epiraloTbCs y IMAIHOTEII
Incturyty 6otaHiku KW-P (Bezusko, Tsymbalyuk,
2011). s BUBYEHHS TWIKY IIiJl CKaHYBaJbHUM
eJIEKTPOHHUM MikpockoroM (JSM-6060 LA) marepian
dikcyBanu y 96%-my eTaHoJIi Ta HAITUJIIOBAIX LIAPOM
30JI0Ta 3a CTAaHOAPTHOIO MeTOmMKow. OmucyBanmm
MJIKOBI 3epHA 3 BUKOPUCTAHHSIM 3araTbHOTIPUAHSITOL
tepMiHoiorii (Kupriyanova, Aleshina, 1972; Punt et al.,
2007) 3 okpemumu Mmoaudikamismu (Tsymbalyuk,
2005; Tsymbalyuk et al., 2005).

KBiTky, mioou Ta  HACiHUHM  ONUCYBAJIH,
BUKOPHUCTOBYIOUN  3araIbHOMIPUIHSATY TEPMiHOJIOTIIO
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(Fedorov, Artyushenko, 1975; Artyushenko et al., 1986;
Artyushenko, 1990). MikpocTpyKTypy MoBepxHi HaCiHH
JIOCTIIKYyBaJIM 32 J1oroMoroto cBitioBoro (MBbC—9)
Ta  CKaHYBaJIbHOTO  €JIEKTPOHHOTO  MiKpPOCKOIIiB
(JSM—6060 LA). Martepian morepenHbo (QikcyBaiu
Ha JIATYHHUX CTOJMKAaX 1 HaIWIOBaId TOHKUM
1IapoM 30JI0Ta Yy BaKyyMHill KaMepi 3a CTaHAApTHOIO
MeTonukor. MikpodoTorpadii 3aralbHOro BUIJISILY
HaCiHMH Ta MiKpOCTPYKTYpPU MOBEPXHi TPOBOAWIU TIPU
30ibIIeHHI Bim x50 mo x5000.

Bumipn po3mipiB  KBiTOK, HaCiHMH, TPUXOM
Ta €JEeMEHTIB MIKPOCTPYKTYpU TIOBEPXHi Haci-
HUH BMKOHAaHO 3 BUKOPHUCTAHHSM IpOTrpaMu

AxioVisionRel.4.8.

Pe3syabraTi Ta 00rOBOpEHHS

KgiTka Ta cyusitTs

[IpoBeneHHS MOPiBHSUTBHOTO aHAaJIi3y MOP(OIOTIYHNX
OCOOJIMBOCTEN CYLBITTI Ta KBIiTKM "3elleHuX i
"4yepBOHUX" POCIMH OYyJI0 30CepeKEHO Ha SIKICHUX
o3Hakax. KinbKiCcHiI TOKa3HUKM (PO3MipU CYLIBITTS Ta
OLIBITMHM) 3HAYHO BapiloBaju (CTYIIiHb BapiloBaHHS
110 94%) HaBITh y MeXXax OTHI€T POCITUHU, SIK "3¢JIEHOI ",
Tak i "4epBOHOI", TOMY MU TIOPIiBHSUIM iXHi SIKiCHi
XapaKTEePUCTUKU Ta BUSBWIM MOJIOHICTh MK HUMM.
3 000X 00KiB KOXXHOTO (hepTUILHOTO CETMEHTY M'SICU-
CTOI KBITKOBOI OCi pO3BUBAMOTHhCS TPUKBITKOBI
napuiajibHi CyUBITTS, Y KX OJHA BEpXiBKOBa KBiTKa —
Oinbira Ta ABi Mo 6okax — meHui. ChopMoOBaHUMU
3 HMX KOJIOCOIOMIOHUMU CYUBITTSMU, 3aKiHUYETHCS
BepxiBKa TOJIOBHOIO cTeOjla Ta OOKOBHUX TiJIOUYOK.
Lli cyuBiTTSI Ha KOPOTKill HiXIli, COKOBUTI, IIiJIbHI,
wwriHapuyadi, Bix 1 mo 10 cMm, wactime 3—6 cm
3aBIOBXKU, 2—4 MM 3aBmupuiku. KBiTku myxe
npi6ni, 1,2—2,6 x 1,4—1,7 mM (BepxiBkosi) Ta 0,7—
0,8 x 0,9—1,2 MM (6okoBi), 6e3 NPUKBITHUUKIB,
JIBOCTaTeBi, 3aHYpeHi y TKaHUHY cTebsa, 3 MPOCTOIO,
[0 Kpam TYIMOTPUKYTHOIO CYIUTHLHOK OIIBITUHOIO,
MPU LILOMY 3aJIUIIAETHCS JUIIE By3bKa IIUIMHA, 3 IKOT
BUCYBAIOThCA 1—2 THUMHKY Ta 2 IIPUHAMOYKI MATOYKH
(puc. 1). 3a ¢dopMoro OILBITUHM Ta ii po3Mipamu
"3eseHi" Ta "4epBOHI" POCIMHU MOMmiIOHI. 3a pe3ylib-
TaTaMU MPOBEACHUX MOCIiIKEHb HAMU HE BUSIBJICHO
BiIMiH y MOpP(ONOTIYHUX OCOOJIMBOCTSIX KBIiTOK Ta
CYLBITh "3eJIcHNX" Ta "4epBOHUX" POCIIMH.

ITunkoBi 3epHa

IMunkoBi 3epHa "3emeHUX" Ta "4epBOHUX' POCIUH
S. perennans (puc. 2, 3) 6aratronoposi, cepoigaabHi,
3pigka BHUAOBXeHO-cdepoigalbHi 3a ¢opmoo, B
o0purcax OKpyIJi, Mo Kparo c1adKo XBUJISICTI, CepeaHiX
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Puc. 1.
MiKpPOLEHOIOMYJIST

KBitku Salicornia perennans (ckaHyBaJIbHUI €JIEKPOHHUI MiKpocKom): a — "seieHoi'; b — "4epBOHOI"

Fig. 1. Flowers of Salicornia perennans (scanning electron microscope): a — "green"; b — "red" microcenopopulation

Puc. 2. [Tunkogi3epHa Salicornia perennans (CBiTI0BUIA MiKpOCKOI): a—d — "3eJIeHOi"; e—h — "d4epBOHOI" MiKpPOLICHOIOMYJISILII;
a—c, e—g — 3araibHU BUTIIAA; d, h — oOsiMiBKa. MacirabHa JiiHifika — 10 Mkm

Fig. 2. Pollen grains of Salicornia perennans (light microscopy): a—d — "green"; e—h — "red" microcenopopulation; a—c, e—g —

general view; d, h — border. Scale bars — 10 pm

posmipiB. Jliamerp nMuUaKoBUX 3epeH 26,6—35,9 MKM.
ITopu oxpyrii, 4iTKi a00 HEeviTKi, y KiabKocTi 38—52.
Hiamerp mop cranoButh 2,4—4,0 MxMm. Bincranb
MK KpasmMu 1op 2,4—4,6 mxMm. Haskojo mop
CIIOCTEpIra€TbCsd TOHKA, UiTKa (3pigKa HeYiTKa)
obngaMmiBka. CKynbnTypa MOPOBUX MeMOpaH 4iTka,
munukyBata. Ex3uHa 2,0—2,7 MKM 3aBTOBIIKHU.
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CTOBITUMKM €K3MHHM YiTKi a00 HeuiTki. EHmex3mHa
TOHKa, HEPiBHOMIpHO MOTOBIIEHA. TeKcTypa €K3MHU
yiTKa, ApiOHOKpamyacTa, Kpanky po3TallloBaHi IyCTo.
CKynbnTypa €K3WHU il CBITJOBUM MiKPOCKOIIOM
HeuiTka abo He mporismaeTrbes (puc. 2). Ilin
CKaHyBaJIbHUM eJIEKTPOHHUM MiKpOCKOIIOM
CKYJBITYpa €K3WHU IMInuKyBaTta (puc. 3). [unuku
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Puc. 3. Iunkosi 3epHa Salicornia perennans (CKaHYBaJbHMII €JICKPOHHUM MiKPOCKOIT): a—¢ —"3eJieHoi"; d—f — "4epBOHOI"
MiKpOLIEHOIOMYJIALLT; a, e — 3arajJbHUI BUTJISI; b, f — CKYJABNTYpa €eK3UHU; ¢, d — TIopa

Fig. 3. Pollen grains of Salicornia perennans (scanning electron microscopy): a—c — "green"; d—f — "red" microcenopopulation;
a, e — general view; b, f— sculpture exine; ¢, d — pore
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Puc. 4. Ilnomu Salicornia perennans 3 3aaUIIKaMU TIepiaHTy Ta MepUKapIly (CKaHyBaJIbHUM €JICKPOHHUN MiKPOCKOII): a —
"3eseHoi"; b — "yepBOHOI" MiKpolleHomomysiii. MaciitadHa miiHilika — 100 MKM

Fig. 4. Fruits of Salicornia perennans with remnants of the perianth and pericarp (scanning electron microscope): a — "green";
b — "red" microcenopopulation. Scale bars — 100 um

Puc. 5. Hacinunu Salicornia perennans (CKaHyBaJIbHUI €JIEKPOHHMI MiKpockom): a4 —"3ejaeHoi'; b — "depBOHOI"
MikpolueHoInyJsiil. MaciiradHa giHilika — 100 MkM

Fig. 5. Seeds of Salicornia perennans (scanning electron microscope): a —"green"; b — "red" microcenopopulation. Scale bars —
100 pm

JIy>Ke ApiOHi, 3 TPUTYILIEHOIO BEPXiBKOIO, pO3TallIOBaHi Pesynbraty mmanmiHoMop@OJIOTiYHOTO JTOCITiIKEHHS
pifKo Ta OibII-MEHII piBHOMipHO. MixX IMIMKaMKM | TOKa3ajM, IO 3arajioM IWJIKOBi 3epHa "3eleHux"
3pimka  criocrepirarotecst  ApiOHI  mepdoparii. | Ta "4yepBOHUX" POCIUH S. perennans TIOHIOHI, aje i
CKymbpITYypa TOPOBMX  MeMOpaH  IIWIMAKyBaTa. | BUSIBJIEHO JesKi HE3HauyHi BiAMiHHOCTI. 30Kpema,
Iunukis 8—40, BoHM gyXe ApiOHi, MOMiOHI 10 TAKMX, | Y MWIKOBUX 3€peH "4epBOHMX POCIWH YiTKilli
K Ha BCill TOBepXHi, AesiKi 31MBAalOThCS cBoiMM | Mepdopalii MiX IINNMKaMU, TUM 4acoM y "3eJleHuX"
OCHOBAaMH, PO3TallIOBaHi HEPiBHOMIpHO (puc. 3). BOHW MEHII TTOMITHi. ¥ MUJIKOBUX 3¢peH "4epPBOHUX"
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POCJIIMH BUSIBJIEHO MEHINY KUIbKICTh INMIIMKIB Ha
rnopoBux MemOpaHax (8—20), y "semeHux" ix OinbIre
(14—40). ¥ mmiky "3emeHuX' pOCIMH OOJSIMiBKa
31e0iIBIIOrO0 YiTKilIa, HiXX Y MUAJIKY "JepBOHUX .

Mu nopiBHSIM OTpUMaHi HAMM J1aHi 3 pe3yJibTaTaMu
HAIIIOTO TIoNepeaHbporo mociimkeHHs (Tsymbalyuk,
2005; Tsymbalyuk et al., 2005). IlunxkoBi 3epHa
S. perennans 3 repdbapHOro MaTepiaay 3arajom MoaioHi
JIO TIUJIKY S. perennans sk "3eneHuX", Tak i "4epBOHUX"
pocauH. OmHaK, y MUJIKY 3 TepbapHOTo MaTepiay
JIEII0 MEHINA BiACTaHb MiX KpasiMM MOp, Oinblia
BapiabesIbHICTh 3a KiJIbKICTIO MOP Ta MEHIIA KiJIbKICTh
IIWMUKIB Ha TOPOBUX MeMOpaHax. OmHak, 3arajiom
MOP@OJIOTiYHI 03HAKU TMUJIKOBUX 3€PeH YCiX 3pasKiB
YKJIaAal0ThCsl B MAIHOTHIL S. perennans.

I1ioam Ta HaciHMHKT

[ltonu S. perennans siiuenoniOHi, OJHOHACiIHHI,
MaloTh IUJIIBYACTUM TOMOLEIIOJISPHUN MepUKapIIiii.
Ha mnomax 3aiumaroTbesl TOHKI, Mailke Mmpo3opi
YacTUHU OUBiTUHU (puc. 4). 1151 LbOTO BUIY BJIaCTUBE
SIBUILIE FeTEPOKapITii — 3 BEPXiBKOBUX BEJIMKUX KBITOK
(GOpMYIOThCSI BENMKi, a 3 OOKOBMX MAaJleHbKUX —
MaJIeHBKIi TUTOMM, OCTaHHI CKJIaHaloTh MPUOIM3HO 2/3
yCi€l KiTbKOCTi C(hOPMOBAHUX TIJIO/IB.

Hacinuuu giiiiennoniOHi, ayxke ApiOHi, omyuieHi
KOPOTKMMHU MPOCTUMHU BOJOCKAaMMU. Y KOXHOMY
depTUIbHOMY MeTaMepi BiIMOBIZHO 10 pPO3MipiB
IIOAiB  TakKoX (OPMYEThCS OJHA BEPXiBKOBA,
kpymHima (1260—1300 MkMm  3aBIoBXKH, 740—
800 MKM 3aBIIMPLIKK) Ta ABi O0KOBI, ApiOHimi (1052—
1070 MM 3aBmoBXKH, 590—620 MKM 3aBIIMPILKH)
HaCiHUHU. Boiiocku raykonomioHo 3irHYTI,
crpsiMOBaHiI 10 BepxiBkM HaciHuHU, 80—100 MKM
3aBAOBXKU (y MeHUIuMXx HaciHuH) Ta 190—205 Mxm
(y 6inpinx HaciHuH). Ha BepxiBlLli HACIHMHU BOJIOCKU
Maiike mnpsmi, 3HauyHo Koportmri, 30—50 mkM, abo
B3araji IpeacTaBleHi MNamiJonoaiOHMMU YTBOpamu
(puc. 5, 6). 3a ycimMa UMMM XapaKTepUCTUKAMU IUIOAU
Ta HACiHMHU TpPEeACTaBHUKIB 000X JOCIHiIKEHUX
MiKpPOLIEHOTOIYJISILii He Bilpi3HSIUCS.

KpiM po3riisiHyTHX BUIlE O3HAK IIOAIB Ta HACIHUH,
ocoOyiMBa yBara OyJia MpuaijieHa HaMU JOCJIiIXKEHHIO
MiKpPOCKYJIBIITYPU HACiHUH pociauH "3eieHux” Ta
"qepBOHMX"  MiKpOLIEHOMOMyJAIin. SIK  Bimomo,
XapaKTEPUCTUKU TOBEpPXHi HACiHMH $K CYTTEBi
JIiaTHOCTUYHI O3HAKM 4YacTO BUKOPHCTOBYIOTH ¥y
TaKCOHOMIl Ta diymoreHii pisHuX rpymn pociuH (Rezk,
1980; Barthlott, 1981; Kumar et al., 1984; Turki et al.,
2006).
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IIpoBeneHUMM AOCTIIKEHHSIMU €K30TeCTU POCIUH
"3eneHnx" Ta "4epBOHMX' MIKPOIEHOIOIYISIN 3
BUKOPUCTAHHSIM  CKaHYBaJbHOTO  €JIEKTPOHHOTO
MiKpOCKOITy MM TaKOX He€ BUSBWIM CYTTEBUX
BimMmiHHOCTei. B ycix po3misiHyTHX 3pa3Kax eK30TecTa
HaciHMH Majla [Jell0 HepiBHI O0O0puCH MOBEpPXHi
(BHACIIMOK  HE3HAYHOI  OMYKJIOCTi  30BHIlIHIX
MepUKIiHATbHUX CTiHOK KJTITUH), 3BUBUCTI
AHTUKJIIHAJIbHI CTiHKM 3 YiTKMMM KOHTypaMu Ta
IpiOHOrOpOKyBaTy CKYJIBITYpY. Bim BepxiBku 10
0azajgbHOI YaCTUHU HACIHMHU KJITUHU €K30TECTHU
MaJld pi3HYy (opMy — BiIl BHUIOBXEHOI A0 Maiixke
i30[iaMeTpUYHOI, 3 Pi3HUM CTYyIEHEM 3BUBUCTOCTI
AHTUKJTIHAJIBHUX CTiHOK (pHc. 6).

Otxe, 3a KapIOJOTIYHMMM O3HaKaMu "3elieHi”
POCIVHY IPAaKTUYHO He BiIpi3HsUINCA Bil "yepBOHUX .
TosoBHa iX BiIMiHHICTH — BiAINOBiAHE 3a0apBIEHHS
3JIMIIKIB TIEpiaHTYy.

BucHoBku

TakuM 4YmHOM, [JOCHIAUBIIM Ta  MOPIBHSIBIIU
MOpQOJIOTiUHI XapaKTepUCTUKM KBITOK, ILUIOAIB Ta
HaciHUH MopdoyoriYHO BiAMiIHHUX (3a TrabiTycom)
"yepBoHuXx" Ta "3eqeHux" pociauH  Salicornia
perennans 3 MOJEJAbHUX TOMYJSILIN  y30epesks
KysmbHAIIBKOTO JTMMaHy, MM HE BUSBWIM CYTTEBUX
BiIMiHHMX O3HaK Ha MaKpoMOpdOJOriYyHOMY piBHi.
IMomiOHicTh MixK HMMM TaKOX IMiATBEPIXKYETHCS
MiKpOMOP(ONOTIYHUMU JTOCHTIIKEHHSIMU TTUJIKOBUX
3epeH Ta HaciHMH. Makpo- Ta MiKpoMopdOJoTiuHi
O3HAKU HE BUSIBISIOTH YiTKOI KOpeJslii MiXX co0010.
TakuM 4YMHOM, Halli pe3yJabTaTh IMMiATBEPIXKYIOTh
TOYKY 30py Mpo Te, 110 HaailiHe po3pi3HEHHSI BUIiB
Ta BHYTPIIIHLOBMJIOBUX TaKCOHIB Yy MeXaX pOIy
Salicornia MOXUBEe TIepeBaXXHO i3 3aCTOCYBaHHSIM
MOJIEKYJISIDHUX  METOAiB Ha  OCHOBiI  aHami3y
HYKJIEOTUIHUX TIOCTiMOBHOCTe, a MopdoJoriuHi
03HaKU MOXYTb OYTU OMaHJAMBUMU. BuaineHHs BudiB
Ha OCHOBI MaKpOMOP(@OJIOTIYHMX BiTMiHHOCTE (SIK 11e
YaCTO MPAKTUKYBAJIOCS A0 ITOYATKY 0i0CHCTEMATUIHIX
Ta  MOJEKYJISIPHO-(PITOreHeTUYHUX  JOCHiIXKEHb)
4acTo TPU3BOAUTHL [0 TMOMMJIKOBOIO BM3HAHHS
TaKCOHIB, SIKi IO CYTi € eKOJIoriuHo (abo 4acTKOBO
reHeTU4YHO?) OOYMOBJIEHMMHM MOp(OTUIIAMHU, a He
CIIPaBXHIMU TIPUPOTHUMH BUOaMH. IS 3'SICyBaHHS
MOXJIMBOTO TaKCOHOMiUHOI'O CTaTyCy MpeACTaBHUKIB
BOX BUBYEHUX MiKpOLIEHOOMYJISIIii (s1xi,
HalliMOBIipHillle, € JHIIe EeKOJOTIYHUMU dopMamMu
OMHOTO BHAY) HEOOXimHI MOMAIBII KOMILUICKCHI
ekoJsioro-reorpadiyHi JOCTIIXKEHHS 3 BAKOPUCTAHHSIM
MOJIEKYJISIpHO-0iojloriyHMX ~ MeTomiB.  Paszom 3
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Puc. 6. [ToBepxHst 6azanbHOI YaCTUHU HACiHUH Salicornia perennans (CKaHyBaJIbHUI €JIEKPOHHUIA MiKPOCKOI): @ — "3eJieHO1";
b—d — "4epBoHOI" MiKporLieHOTONYJIs1IIil. MaciirabHa JiHiiika: ¢ — 10 MkM; d — 1 MKM

Fig. 6. The surface of the basal part of seeds of Salicornia perennans (scanning electron microscope): a — "green"; b—d — "red"

microcenopopulation. Scale bars: ¢ — 10 ym; d — 1 um

TUM, JOCHiIXeHHS MOpPQOJOriuHOi TIJIACTUYHOCTI
Ta MIHJMBOCTI y MeXax OHZHOrO BUIY TaKOX €
MEPCHIEKTUBHUM HAIPSMOM NOCIIIKEHb, IKUIA MOXE
MPU3BECTU A0 KPAIIOro po3yMiHHSI (haKTOPiB Ta MeX
BHYTPiIHBOBUA0BO1 BapiabebHOCTi.
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Iluxaneesa I'M.!, Llapenko O.M.2, Llumbamiok 3.M.2,
EnHan A.A.-A.", Kipromikina I.M.! Mopdosoriuni
0CO0JMBOCTI reHePATUBHUX OpraHiB Salicornia perennans

(S. prostrata) (Chenopodiaceae) 3 y3oepexaksa KysibHuIbKOro
JuMany. YKp. 00T. xypH. 2018, 75(5): 470—479.

|®i3uK0-XiMIYHUI IHCTUTYT 3aXMCTY HABKOJUIITHBEOTO
cepenosuiia ta moauHu MOH Ykpainu ta HAH Ykpainu
ByJ1. [IpeoOpaxeHchka, 3, Oneca 65082, Ykpaina

2InctutyT 60TaHiku iMm. M.T. Xonognoro HAH Ykpainu
ByJ1. TepeleHkiBebKa, 2, Kui 01004, Ykpaina

HocnimxeHi MakpoMopdoJoriyHi Tta MikpoMopdoJsoriv-
Hi 03HaKU TeHepaTMBHUX OPTaHiB POCIWH IBOX MiKpoOIle-
Homonynsiuii Salicornia perennans, yMOBHO Ha3BaHUX 3a
3araJbHUM 3a0apBJIEHHSIM TaroHiB "depBoHi" Ta "3eyeHi"
(IMTOYMHAIOUU 3i CTaHY MPOPOCTKA i A0 BIIMUPAHHS POCIM-
HM), IO POCTYTh Ha y30epexcki KysabHUIIBKOTO JIMMaHy
(Opecbka 00i1.). HeoOXigHIiCTh AETaIbHOTO MOPiBHSIBHO-
MOP(MOJOTIYHOrO BUBYEHHS MPEICTABHUKIB 000X MiKpO-
LIEHOTIONYJIALI Oy7a OOyMOBJeHa BCTAHOBJIEHUMHU HaMH
paHilie IesIKUMU BiAMiHHOCTSIMU MiXK HUMU 3a Oi0XiMiYHUM
CKJIAJIOM Ta OCOOJMBOCTSMM OHTOTeHe3y. i1 BUSIBIEHHS
MOPdOJOTIYHNX 0COOIMBOCTEN CYLIBiTh, KBiTKH, IMUJIKOBUX
3epeH, IUIONIB Ta HACiHUH S. perennans Oyau BUKOPUCTaHi
CBITJIOBUII Ta CKAaHYBAJIBHWII €JIEKTPOHHWI MiKPOCKOIIH.
BcraHoBneHo, 1110 UTST BCiX BUBYEHUX 3pasKiB . perennans
BJIACTMBI M'SICUCTi, LIMUTIHAPUYHI, KOJIOCOMOMIOHI CYLBITTS
Ha KOPOTKIiil HiX11i, KBITKM 06€3 MPUKBITHUYKIB, 1y>Xe APiOHi,
JIBOCTATEBi, 3aHYPEHi Y TKAHUHY cTeb1a, 3 MPOCTOI0 TYIO-
TPUKYTHOIO OLIBITMHOIO, 3 1—2 TUYMHKAMM Ta 2 TIpUAMOY-
kamu Matouku. Dopma eseMeHTIB KBITKM Ta XapaKTepuc-
TUKM CYLBITTS MOAIOHI y pociuH "3ejeHux" Ta "yepBOHUX"
MikpoueHomnomnysuiid. [Tunkosi 3epHa S. perennans 6arato-
MopoBi, cdepoinaibHi 3a hopmolo, cepenHix po3mipis. [lopu
OKPYTIJTi, 3 4iTKOIO ab0 HEUiTKOI 00ssiMiBKOI0. CKYIBITYpa
€K3WHM LIMIUKYBaTa, 3pilKka MiX HIMIIMKAMU pO3TalloBaHi
NpioHi nepdopattii. CKyJabOTYypa MOPOBUX MeMOpaH IIUITH-
KyBata. BcTaHOBIIEHO, 110 MUJIKOBI 3¢pHAa MPEACTaBHUKIB
000X MiKpoueHomnonyasuin S. perennans nonioHi. Ilpen-
CTaBHUKU 000X MiKPOLIEHOMOMYJISLI MaloTh gilenonaioHi
OJHOHACIHHI MJIOAM 3 TIJIiBYACTUM FOMOUEIONSIPHUM TTepU-
KaproM, NpUKPUTUM 3aJMIIKaMU Maiike Mpo30poro mnepi-
aHTY Ta JyXe IpiOHi Si1ernoaiOHi HaCIHUHM, OMYIIeHi KO-
POTKMMU TTPOCTUMU BOJIOCKaMU. B yciX po3rissHyTHx 3pas-
Kax "JyepBOHUX" Ta " 3eJIeHUX " POCIMH €K30TeCTa XapaKTepH-
3YETBCS TIOMIOHOI0 CKYJIBITYPOIO, 3i CXOKUM OpHAMEHTOM
(AaHTUKJIMHAJIbHI CTIHKM 3BMBHCTI, 3 YiTKMMU KOHTYpamu,
MEePUKIIiHAJIbHI CTIHKM JELIO OIyKJi, JApiOHOropOKyBarti).
BcTaHOBEHO BIICYTHICTh SIKICHUX KapIOJIOTIYHUX O3HAK
MiX pPOCIMHAMHU JOCTIIKEHUX MiKpOLEHOIOIMy il (3a
BUKJIIOUEHHSIM 3a0apBiIeHHSsT 3a/IMLIKIB repiaHTy). [Tokasa-
HO, 110 JUTSI OCTAaTOYHOTO BUPIIIEHHS MUTAHHS 100 MOX-
JIMBOTO TAKCOHOMIYHOTO CTaTyCy MpPeICTaBHUKIB "3eeHux"
Ta "4epBOHUX" MIKPOLIEHOMOMYIALIN HEOOXiAHI MmomabIi
eKoJioro-reorpaiuHi JOCTIIKEHHSI, @ TAKOX BUKOPUCTAHHST
MOJIEKYJISIPHO-010JIOTIYHUX METO/IiB.

Kumowosi cioBa: Chenopodiaceae, TakcOHOMIUHMIA cTaTyC,
MiKpOILIEHOITOMYJIALT, MOP(OJIOTiYHI 03HAKH, TeHepaTUBHi
opraHu
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| DUBUKO-XUMUYECKUIA MHCTUTYT 3aLIATHI OKPYKaIOIIEi
cpenbl ¥ yesiobeka MOH Ykpaunsl 1 HAH YkpanHbt
yi1. [IpeoOpaxenckast, 3, Omecca 65082, Ykpauna

Nuctutyt 6otanuku uMm. H.T. Xomognoro HAH Ykpaunbl
yi1. TepemenkoBckasi, 2, Kues 01004, YkpanHa

HccnenoBanbl Makpomopdosoruyeckue U MUKPOMOpdho-
JIOTUYECKME TMPU3HAKU T€HEPATMBHBIX OPraHOB pacTeHUI
NIByX MUKpOIUeHOTOy siimit Salicornia perennans, yCIOBHO
Ha3BaHHBIX MO OOIIEi OKpacke moberos "KpacHble" 1 "3e-
JieHble" (HaYMHas ¢ COCTOSTHUS TIPOPOCTKA U 10 OTMUPAHMSI
pacTeHust), mpouspacTarolmnx Ha rodepexbe KysuibHUIIKO-
ro numaHa (Opecckast 00j1.). HeoOXoauMocTh neTajibHOTO
CPaBHUTEJIEHO-MOPGHOIIOTUIECKOTO  U3YyYeHUsT TIpefcTa-
BUTEJIEH 00EUX MUKPOLIEHOMOMYJSILUIM Obljla 00YyCIOBIIE-
Ha BBISIBICHHBIMU HaMU paHee HEKOTOPBIMU Pas3TUUUSIMU
MeXIy HUMM MO OMOXMMHYECKOMY COCTaBy M OCOOEHHO-
CTIM OHToreHesa. [lna mccrienoBaHUs MOPQOJIOTMUECKUX
MPU3HAKOB COLIBETHUI, IIBETKA, MBIIBIIEBBIX 3¢PEH, IJIOJIOB 1
ceMsiH S. perennans ObUTM MCIONb30BaHbl CBETOBOM M CKa-
HUPYIOIIUN 3JIEKTPOHHBIE MUKPOCKOIIBI. YCTaHOBJIEHO,
YTO ISl BCeX M3YYEHHBIX 00pa3lioB S. perennans Xapakrep-
HBI MSICUCTBIE, IIWJIMHAPUYECKUE, KOJIOCOBUIHBIC COLIBETHSI
Ha KOPOTKOW HOXKe. LIBeTKM 6e3 MpUIIBETHUYKOB, OYEHb
MeJIKue, 000eroJbie, MOTPYXeHHbIE B TKaHb CTe0JIs1, ¢ MPOo-
CTBIM, TIO KPalo TYMOTPEYTOJbHBIM OKOJIOIIBETHUKOM, C 1—2
TBIYMHKAMWU U 2 pbUlbLIaMU TecThka. Popma 37eMEeHTOB
LIBETKA U XapaKTePUCTUKU COIBETUSI TIOMOOHBI y pACTeHUI
"3eJIeHBIX" M "KpacHBIX"' MUKpPOLIEHOMOMyJsIiuid. [Tbublie-
Bbl€ 3epHa S. perennans MHOTOIOPOBbIE, C(HEPONIATbHBIC 1O
dopme, cperHUx pazmepoB. [Topbl OKpyTIIbIe, ¢ YeTKOM WIN
HEYETKOM OKaHTOBKOM. CKyIbINTYpa 3K3UHbI IMITMKOBATAS,
M3peKa MEXJay HIMITMKAMU PACTOJIOXEHbI MEJIKUe TMep-
dopauuu. CxyapnTypa MOpPOBBIX MEMOpAH LIMITMKOBATASI.
YCTaHOBJIEHO, UTO MBUIBLEBBIC 3¢pHA MPeACTaBUTENICH 06e-
WX MUKpOLIEHONONYIS Ui S. perennans cxonHsble. [1pencra-
BUTEM 00X MUKPOLICHOTOMYJISILIUI UMEIOT SIHLEBUIHBIC
OTHOCEMEHHBIe TUIOABI C TIIEHYATBIM TOMOIICTIONSIPHBIM
repuKapIveM, MPUKPbITHIM OCTATKAMHU MOYTH MTPO3PAYHOTO
MepuaHTa U OYE€Hb MEJIKUE SIAIIeBUIHBIE CEMEHa, OTyLIeH-
Hble KOPOTKMMU TPOCTBIMU Bojiockamu. Bo Bcex paccMo-
TPEHHBIX 00pa3iiax "KpacHbIX" U "3eJIeHbIX" paCTeHUIT BK30-
TeCTa XapaKTepu3yeTcsl ITOMOOHOI CKYTbITYPOil, CO CXOXUM
OPHAaMEHTOM (aHTUKJIMHAJIbHbIE CTEHKU U3BUJIUCTHIE, C YET-
KUMU KOHTYpaMU, TIepUKITMHAIbHBIE CTEHKN HE3HAYNTEIb-
HO BBINYKJIbIE, MEJKOOyropuarbie). YCTaHOBJIEHO OTCYT-
CTBHE KaYeCTBCHHBIX KApIOJIOTUUECKUX TIPU3HAKOB MEXIIy
pPACTeHUSIMA HMCCIICIOBAHHBIX MHMKPOIICHOTIOMYISINNA (32
HUCKJIIOYEHUEeM OKpacKu OCTaTKOB IepuaHTa). [lokazaHo,
YTO JUISI OKOHYATETbHOTO PEIIeHUST BOTIPOCa O BO3MOXHOM
TAaKCOHOMMYECKOM CTaTyce TMpeacTaBuTesieil "3eJleHbIX" U
"KpacHBIX" MUKPOLICHOTIOMY/ISIINI HEOOXOMUMBI JalbHE-
e 9KOJIOTO-TeorpaduecKre UCCaenoBaHusI, a TaKKe UC-
0JIb30BaHKE MOJIEKYJISIPHO-0MOIOTMYECKUX METO/IOB.

Kmouessie cioBa: Chenopodiaceae, TaKCOHOMUYECKUIA
CTaTyc, MUKPOIICHOTIOITYJISIIIY, MOp(OoIoTHIecKue
MPU3HAKU, TeHEPATUBHbIC OPTaHbI
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