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B craree mpencraBineHB! pe3yNbTaThl M3YUCHHS AaHATOMHYECKOTO CTPOCHUS BO3NYHIHBIX KopHe# Clivia
miniata (Amaryllidaceae), mHUPOKO KyJIbTHBUPYEMOH B IEKOPAaTHBHOM cajxoBoacTBe. IIpmmaTounsie 1o
HPOMCXOXKICHUIO BO3LYIIHbIC KOPHH PACTEHHUs HA BCEM NMPOTSKEHUH COXPAHSIIM NEPBUYHOE aHATOMHYECKOe
CTpoeHHE W ObUIM MOKPBITHI BelaMEHOM. KIieTouHble CTEHKHM BelaMeHa (OpMUPOBAIN BHYTPECHHHUE
CrUpajbHble YTOJIIEHHS, a UX TOHKHE Mecra ObuM CHaOxeHbl nepdopaumsMu. IlepBuuHas KOpa KOPHS
HayMHAIACh 9K30/IepPMOH, KOTOpast HapsLy ¢ SHIOASPMOH, BBINOJHSIA POITycKHYI0 yHKIwmIo. [{enTpansHblii
IWIMHAD BO3MYIIHBIX KopHed C. miniata TIpeACTaBIeH OJHOCIOHHBIM IEPUIUKIOM H IOJHAPXHBIM
paguaIbHBIM IPOBOJSIIMM ITyYKOM. OKCIIEPUMEHTAIFHO YCTAaHOBJIECHO, YTO AaHATOMHUYCCKAas aJanTarius
C. miniata X TEPHOJMYECKUM 3acyIUINBBIM YCIOBHSM, INpHBela K BO3HMKHOBEHHIO BO3IYIIHBIX KOpHEH,
JUIMTENIBHO COXPAHSIOLINX Ha CBOEH IIOBEPXHOCTH BEIaMEH.

Knrwouegwie cnosa: Clivia miniata, Amaryllidaceae, Bo31ylIHble KOpHH, BeJIlaMEH, aHATOMUYECKUI aHAIU3.

BBEJIEHUE

[IpencraBuTenu cemeiicTBa AMapruucoBbiX (Amaryllidaceae) pacrpocTpaHeHBI Kak
B TPOMTUYECKHX, TaK M B CYOTPONMHUECKHAX PErHOHAX 36MHOTO IIIapa, HO 3aHUMArOT BHIHOE
MECTO B TPEX pazIMyHBIX reorpadpuyeckux Toukax, BKIrodas AHIACKHE paiioHbl FOsxHON
Awmepuku, CpenuszeMHOMOpPCKUil OacceiiH u ror Adpuku. Dnadudeckue (akTtopsl s
9THX pACTeHUH HMEIOT BaKHelIlee 3HAYeHWe, OJHAKO OHHM MpPOSBISIOTCS Ha (oHe
OOIIeKTMMAaTHYECKUX yciaoBui. OOHMM W3 pAacTeHHWH, KOTOpOE B TMOCIETHEee Bpems
NIPUBJIEKa€T BHUMAaHHE YUEHBIX, SBIAETCA KIUBUSA KuHOBapHas (Clivia miniata) —
MHOTOJIETHEE KOPHEBHUIIIHOE JIEKOPAaTUBHOE pAaCTEHHE, IIMHPOKO KyIbTHBHPYEMOE B
opaH)XepeiiHO W KOMHAaTHOM KynbTrype [l1]. PacreHwe Ttakxke MpUMEHSETCS B
TPagULMOHHOW MeAuLuHe. B JIekapCTBEHHBIX WENAX HCIOIB3YyIOT B OCHOBHOM
KOPHEBHIIE C KOPHAMH, KOTOPBIE COIEPIKAT aTKAIONIbI JIUKOPHH, KIIMBUMUH W KITUBATHH
[2]. JIekapcTBeHHBIC TIpeNIapaThl HA OCHOBE KIIMBUH MPUMEHSIOT MPH JIUXOPAAKeE, a TAKKe
MIPOBEJEHNH KOMIUIEKCHOM MTPOTUBOOMYX0JIEBOH Tepanu [3].

B nurtepatype npuBoauTcs MOpPQOIOrHIecKOe ONMCAHNE BO3AYIIHBIX KOPHEW KIMBUU
[4]. Omnako B HacTosIIEe BpeMsl JTUTEPATYpHBIE JTaHHBIE 00 aHATOMHUYECKOM CTPOCHHH
BO3IYIIHBIX KOpHEH KIWBHU OTCYTCTBYIOT. HeoOxomumo mpu »ToM 100aBUTH, HTO
paboThl, MOCBAIICHHBIE H3YYEHUIO aHATOMHUH BO3AYIIHBIX KOPHEH IBETKOBBIX PACTCHHH,
HEMHOTOUYHUCIICHHBL. B OCHOBHOM JI0CTaTOYHO XOPOIIO U3yUYeHBI JIUIIh KOPHU STH(UTHBIX
OpXHIHBIX HW HEKOTOPHIX ApoumHblXx [4-6]. 3HaHME aHATOMHUYECKOTO CTPOCHUS
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BO3IYIIHBIX KOPHEH pacTeHHH HEOOXOANMO IS JTydIIero IMOHUMaHUS MOP(OIOTHYECKOM
muddepeHInanuy KOpHEeH, 4TO TOMOXKET OJvbKe MOJONTH K NMOHMMAaHHIO MEXaHH3MOB
aJanTaluy pacTeHWH K 3KOJOTMYECKHMM YCJIOBHAM mpowuspacranus [7-12]. bomnee Toro,
AHATOMHYECKUH aHaU3 SIBJISETCS BaXKHBIM METOAOM HICHTU(UKALMH JICKApCTBEHHOTO
PaCTUTEBHOTO CHIPhS Pa3IMIHbIX Mopdonornueckux rpymm [13]. IToatomy pe3ynbTaTs
paboTbl MOTYT MOCIY>KUTh OCHOBOH IpH NPOBEACHUM (PapMaKOIHOCTUYECKOTO aHaju3a
JIEKapCTBEHHOTO ChIpbs KopHel C. miniata.

Kak wu3BecTHO, y pacTeHMH CyYIIECTBYIOT Pa3HOOOpa3Hble MEXaHU3Mbl H30€raHus
BBICBIXaHMA (ONACHOI'O YMEHbIICHUS TUAPATYPHI IPOTOILIACTA), C TIOMOIIBIO KOTOPBIX UM
ylaeTcs NpU CYXOCTHM BO3AyXa M IIOYBBl COXpaHATh KaK MOXHO JOJbIIE XOpOIlee
COCTOSIHHE BOJABl B TKaHAX. OJTO JOCTUIAeTCsl pa3IM4HbIMU NyTsMU. B oTHomeHun
C. miniata ecTb JIUTEpaTypHbIE€ CBEJICHUS O TOM, YTO paCTEHUE MPEO0JICBAET
3aCyLUIMBBIA MEpHOJ MyTEM 3amaca BOABl B BO3AYIIHBIX KopHAX [14, 15]. ITostomy
U3y4eHHEe OCOOCHHOCTEH aHaTOMHUHM BO3IYLIHBIX KOPHEW KIIMBUH SIBIACTCS aKTyaJlbHBIM
HCCJICIOBAHUEM B 00JIACTH DKOJIOTMH PACTEHUIL.

Lenbio paboThI SBISIIOCH YCTAHOBJICHUE aHATOMHYECKHX OCOOEHHOCTEH BO3IYIIHBIX
kopHe C. miniata.

MATEPHAJIBI 1 METO/bI

OKkcnepuMeHTanbHas paboTa MpoBOAWIAach Ha Kadenpe OOTaHWKH, CEJIEKUUH H
cemeHoBoAcTBa cafoBbix pacteHndt @OI'BOY BO Poccuiickoro rocymapcTBEHHOTO
arpapHoro yHuBepcutrera —  MOCKOBCKOM  CEJIbCKOXO3AMCTBEHHOM  aKaJeMuu
umenu K. A. TumupsizeBa B 2021 rtomy. OOBEKTaMH  HUCCIECNOBAHUSA  CITY)KHIH
CBEXXeCOOpaHHbIE BO3AYIIHBIE KOpHH pacteHudl C. miniata, moiydyeHHble W3 (OHIOBOU
opamkepen [mapHoro 6oranndeckoro cama umenu H. B. Ilumuna Poccuiickoii akameMun
Hayk (I'bC PAH). Jlmgd MHUKpPOCKOIMYECKOTO aHalu3a TOTOBWJIM BPEMCHHBIC BOJHO-
TJIMLEPUHOBBIE  OKpAalleHHBIE MUKpOIpenapaTbl MOMEPEYHbIX cpe3oB KopHed 10
MOJIETIBHBIX pacTeHui (B 5-TM KpaTHOM moBTOpHOCTH) Mo Metoauke lO. C. UepsToBoit
[16]. HMccmenoBanue MpoOBOIMIM C TOMOIIBbI0 MuKpockoma Carl Zeiss Primo Star u
mdposoii potokamepst Canon Digital IXUS 105.

PE3YJIBTATBI U OBCY X XJIEHUE

Bo3nymmsie kopau C. miniata amBeHTUBHBIC, 3aKJIaJbIBAIUCh Ha 0a3albHOM YacTH
cTeOnst pacteHus. Y BO3AYNIHBIX KOPHEHW pacTEHUs, MOMHMO MOPQOIOTHIECKOTO
CTpoeHUsI, OOHApYXHMBAaeTCs IENbId  pAl  OCOOEHHOCTEH  aHATOMHUYECKOTO U
(hU3MOJIOrMYECKOr0 CBOMCTBa. B  aHAaTOMHUYECKOH CTPYKType BO3AYIIHBIX KOpPHEH
C. miniata MOXHO OBLUIO BBIJICIHUTH CJICAYIOIIME AaHATOMO-TONOrPa(GHUCCKUE 30HBI:
MOKPOBHYIO TKaHb, MEPBUYHYIO KOPY M LIEHTPANbHBIA HUIUHApP. Bo3nymiHbie KopHU
C. miniata CHapyX W TOKPBITHI MHOTOCIOWHBIM BEJIAMEHOM, 4YHCJO CJOEB KJIETOK
KOTOPOTO B KOPHAX BapbupoBayiock ot 7 1o 10 (puc. 1 a).

B MO0710161X BO3AYIIHBIX KOPHSIX BEJIAMEH MOJIOYHO-0EJI0T0 1IBETa, a B 0OJIee 3perbix
KOPHSIX CTaHOBWJICS TeMHee. BemameH ¢opMUpoBaiCs B OHTOTCHE3€ KOPHS PACTCHHS W3
nepmaroreHa.  Jlepmaroren, — guddepeHIUpysich B BElaMeH,  IOJBepraics
TICPUKIIMHAIBHBIM JISICHUSM KJIETOK, B PE3yJIbTaTe Yero 0O0pa30BBIBAJIICS MHOTOCIIONHBIN
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nokpoB. KileTkm BegaMeHa MHOTOTPaHHBI, IOYTH H30JMAMETPHYHBI, HECKOJIBKO
BBITSHYTBl B HAamlpaBJICHUM paguyca KopHA. KileTouHble CTEHKH BellaMeHa
XapaKTepU30BaJINCh BHYTPECHHUMH CIHPAJbHBIMH YTONIICHUSMH. Boriee ToHkue mecTa
KJIETOYHBIX  CTEHOK Obutn  cHaOkeHsl  mepdopanusmu. BcemenctBue — atoro,
c(OPMHUPOBABIIHICS BeJIAMEH HPEJCTABISI cOOOH CHCTEMy KaNWUIAPHBIX IMPOCTPAHCTB
cooOmaronmxcst Mexay coboil u ¢ BHemHel cpemoil. M3BeCcTHO, YTO BelaMeH MOXKET
BcachiBaTh BOAy B konuuecTBe 10 80 % oT Beca kopHA. MMmes BerameH, BO3IYIIHBIC
KOPHM MOTYT MOTJIOMATh W XPaHUTh B OOJBIIOM KOJMYECTBE HE TOJNBKO KaIleJbHO-
KHUIKYIO BOAY, HO M KOHIEHCHPOBATH BOJISHBIE TTAPBI aTMOC(HEPHI.

Puc. 1. AHatoMuyeckoe CTpOEHHUE MOMEPEYHOro cpe3a Bo3ayiHoro kopHs Clivia
miniata. YcioBHble 00O3Ha4YeHWSA: « — TIOKPOBHBIE TKaHU KopHA (X 200):
61 — MHOTOCJIOWHBIA BEJaMEH; KK — KpOIOIINE KIETKH BeJaMeHa; 3 — JK30JepMa;
nK — MPOIYCKHBIE KIETKU DK30JIEPMBI; MO0 — Me30JepMa; 6 — LEHTpalbHas YacTb KOPHS
(x 100): mo - w™e3omepma; 30 — DOHIOAEPMA; MY — OFHOCIONHBIN TEPUIHKIT;
KC — IepBUYHAs KCHileMa; ¢ — iepBUdHas Grosma; nx — mnapeHxuma.

Bo3aymHele KOpHH KJIMBHHM, AOCTUTAs IOYBBI, YKOPEHSUHCh. CTPYKTypHOH HX
0COOCHHOCTBIO OBLIO TO, YTO MPHU 3TOM OHHU HE yTPauHWBaJIM CBOH IOKPOB M3 BenameHa. B
MOJ3EMHBIX (YKOPEHEHHBIX BO3IYIIHBIX) KOPHSIX BElTaMEH XapaKTepU30BaJiCsl CBETIO-
KOPUYHEBOM OKpackoi Oiarofapsi mirMeHTaluy.

3a BelaMeHOM pacronarajgach 3K30/epMa IEpBUYHON KOPBI KOPHS, COCTOSILIas U3
HOJIU3APUYECKUX KIIETOK, TECHO COCIMHEHHBIX JIPYT C JAPYI'OM paJuaIbHBIMU CTCHKaMH.
Knerounsie cTeHKH 3K30[epMBl OBUTM 3aMETHO YTOJIIEHBI M CYOCpHHHU3MPOBAHHBI.
3HavyeHHe HK30/IePMbI B BO3AYIIHBIX KOPHSX PE3KO OTIMYAETCS OT KOPHEH, JUIICHHBIX
BesameHa. M3BecTHO, 4To y OONBIIMHCTBA KOPHEH 3K30/1epMa, Oraromapst CyoeprHH3auH
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KJIETOK, HECeT JHIIb (YHKIHIO 3allUTHOW TOKPOBHOW TKAaHW TIOCIIE OTMHPAHHUS
amubnemMsl. B Bo3mymHbIX KOopHAX C. miniata dK30[lepMa BBITIONHSJIA IPOITYCKHYIO
dbyHKIIMIO Hapsay ¢ JHgoIepMoil. B 3k30omepMe KOpHEW pacTeHHS €CTh 0COObIe
MPOMYCKHBIE KJIETKH — TOHKOCTEHHBIE JKHBBIE KOPOTKHE KJIETKH, 4epe3 KOTOpble BoIa
MOJIAETCS U3 BellaMeHa BO BHYTPCHHIOIO YacTh IIEPBUYHOMN KOPBI, & OTTY/a OOJNbIIas 4acTh
BOJBI HAmNpaBiseTcss B KCWIeMy [eHTpalbHOTO ImnuHApa. KieTkn BenameHa,
MPUMBIKAIOLIME K MPOMYCKHBIM KJIETKaM — KpPOIOIIUE, OTJIMYAIUCh OT JIPYTHX KIIETOK
(hopMoOit M CTPYKTYPOH BHYTPEHHEH CTCHKHU.

3a 3K307IepMOii B KOpHE CJeIoBajia MHOTOCIIONHAs Me3oJepMa. Mesosiepma cocTosiia
U3 OJKHUBBIX KPYTJIBIX MapeHXUMATUYECKUX KIETOK, PACIOJOKECHHBIX pagualbHBIMU
psgaMu, B KOTOPBIX pa3Mep KIETOK YMEHbBIIIaeTCsl BHYTPh KOpHS. BHyTpeHHUI clloif KOpsl
— DHIOAEpPMA cofep)kajia MPOIYCKHBIE KIETKH, PACIOJIOKEHHBIE HANPOTHUB KCHIEMHBIX
nydeit. OCOOCHHOCTBIO BO3IYIITHBIX U IMOA3EMHBIX KOPHEH SIBIIICTCS TO, YTO OHA Ha BCEM
MPOTSHKEHUH HAXOIHUTCS Ha MEPBOU CTYNEHU CBOETO pa3BUTHA. KieTKu sHI0AepMBI OBIITH
TECHO COCTMHEHBI MEXKTy COOOM.

HentpanbHplii IUAUHAP BO3AYIIHBIX M MOA3EMHBIX KOpHEH C. miniata TpeacTaBicH
OJHOCJIOMHBIM TEPULUKIOM H© TOJUAPXHBIM paAUalbHBIM MPOBOAAIIUM MIYYKOM
(puc. 1 6). K nepuikiny Ha paBHBIX PACCTOSHUAX IO MEPUPEPUN PUMBIKAJIA KCUIEMHBIC
TPYIIBl PaguaIbHOTO MPOBOJSIIETO Mydka. B 3TUX rpymmax CHapyXu pacrojarajiuch
MEJIKUE KOJIbYaThle M CIHHPAIBHBIC COCY/ABI, a JaNbIle BBIACISUIUCH OoJiee KpPYITHBIC
MOPUCTBIE COCYIBI B IEHTPATbHON YacTH. ['pymIbl KIETOK KCHIIEMBI PacIIUpPSINCh K
HEHTPY W CYXKWBAIOTCA K Tepudepuu, B CBI3M C 4YeM, KCHJIeMa BO3AYIIHBIX KOpHEH
nproOpeTana JIYIUCThIA XapakTep. YWCo Jiyded NMepBUYHON KCHIIEMBI H3MEHSUIOCH TI0
JUTMHE OJIHOTO W TOTO K€ KOopHA — OoT 12 mo 16. 3mech ciemyeT OTMETUTBH, UTO
OTJIMYUTENLHBIM CTPYKTYPHBIM TIPU3HAKOM BO3AYIIHBIX KOpHeH C. miniata MOXHO
paccMaTpuBaTh aAMIUIMTYAYy KOJMYECTBA Jy4edl KCHJIEMBl paJualbHOTO ITyuKa,
a0COJFOTHOE YHCIIO KOTOPBIX HE SIBJIAETCS HACJICICTBCHHO 3aKPEIICHHBIM MPHU3HAKOM.
Uepenysce ¢ TydyaM# KCHUJIEMBI, PACIIONaraliuCh TPYMITbI IEPBUYHON (PIIOIMBI, COCTOATIEH
W3 CHUTOBHIHBIX TPYOOK C CONPOBOXKAAIOIIMMHU KJIETKAMH W IyOSHOW TNapeHXUMOU.
@DI103MHBIE TPYMITBEI HE 3aXOJWIH TaK TIYOOKO K IEHTPY KOPHS, KaK COCY/ABl KCHJIEMBI.
IlenTpanpHas 9acTh KOpHS ObLIA 3aHATA HECICIHATU3UPOBAHHOW IMAPEHXUMOH. OTy
LECHTPAIBHYIO TAPEHXUMY, C IIPOCIOHKAMHU HapEHXMMbI MEKIY KCHIEMOM 1 (II0O3MOI H C
MEPUIMKIOM, MOXHO paccMaTpuBaThb KakK OJHY TKaHb LEHTPAJbHOrO LUIMHApa. B
3aKJIFOUYCHUH CIIEyeT 0CO00 OTMETHTh, YTO BEJIaMEH M CTPYKTypa TMEPBHYHOW KOPBI
COXpaHsIach JaKe y CTaphIX MOM3eMHBIX KopHeW C. miniata. C BO3pacTOM KOpHS
BO3PACTaIO JHIb YUCIO OJIPEBECHEBIINX 3JICMEHTOB B €0 IICHTPaIbHOM YacTH.

3AK/IIOYEHUE

B amaroMudeckoM CTpOEHHHM BO3AYIIHBIX KopHeW C. miniata OOHApYKXWUBAIOTCS
3pUMBIC YEPTHl DKOJOTUYECKON MPHUCIIOCOOJEHHOCTH K YCIIOBUSIM MpPOU3pACTaHUS W
BojiocHaOxeHus. Mopdo-dyHkimonanbHas anantaius C. miniata K TEPHOAAICCKUM
3aCYIIIMBBIM  YyCJIOBHSM TIOBJIEKJIAa 32 CO0OH BO3HWKHOBEHHE aHATOMHUYECKHX
OCOOCHHOCTEH KOpHEW pacTeHHS, IJIUTEIBHO COXPAHSIOMNX Ha CBOCH TOBEPXHOCTH
BenaMmeH. [103ToMy TUCTONOrHYECKHUE OCOOCHHOCTH BO3IYITHBIX KOPHEW KIIMBUU CBSI3aHBI
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¢ (YHKITMOHAIEHOH M CTPYKTYpPHOH IIACTUYHOCTHIO B pe3yiIbTaTe MPUCIOCOONTEIIBHON
aBomionun pacteHnd. Ilockombky C. miniata mnpoucxoaut u3 MOxkuHOW Adpuku, oHa
MIPHUCIIOCO0JICHA K KHM3HHU Ha MEPHOAMYECKU TIEPECHIXAOIINUX moYBax. [Ipyu HacTyIIeHUN
JIOKIJIMBOTO TIEPUOJIa BEIAMEH Ha KOPHSX PacTeHHsI OBICTPO BCACBIBACT BIAry, KOTOpas
oT4acTH XpaHWTCA B 3amace. OYEeBHAHO, YTO B CyXOHW CE30H Trojla MEPTBBIE KIIETKH
BeJaMEHa IMOJ3eMHBEIX KopHed C. miniata 3amONHEHBI BO3IyXOM M CIyXaT B KadyeCTBE
3alUTHOW TKaHW. A TIpW YBIAKHCHHM I[IOYBHI BOJAa BXOJUT B BEIAMEH B CHIY
KamWUIAPHOCTH W HCTIONB3YeTCS KOPHSAMH pacTeHus. TakuM o0pa3oM, MOXKHO
paccmatpuBath C. miniata Kak THAPOCTAOWIBHBIA BHA, TOIICPKHUBAIONINN U
COXPAHSAIIIMN CBOM BONHBIM OanaHC B TEYEHHWE BCETO BETETAIMOHHOTO IEpUOJa
JIOCTAaTOYHO BBIpaBHEHHBIM. CTaOmnm3aniuu OajaHca pacTeHUs CIIOCOOCTBYIOT pe3epBBHI
BOJBI B KOpHSX C BelaMeHOM. HeoOxommmo Takke BBICKa3aTh MPEANION0KEHHE, YTO
mo0OYHOM (yHKIIMEH BelaMeHa MOXKET SBISATHCS TEIUTOoBas U30snus kopHeit C. miniata:
MOKPOB, KaK TUIOXOH MPOBOIHUK TEIlIa, OCIA0IseT PU 3aIOJTHEHHBIX BO3JyXOM KIIETKaX
HOYHOE OXJIXKJICHUE KOPHEH. DTO SBJISETCS OUeHb BaXXHOUM (QYHKIIMEH, MOCKOIBEKY HU3KHE
TEMIIEPaTyphl TOYBBI YXYAIIAIOT HE TOJBKO MHHEPAIbHOE MHUTAaHUE DPACTEHUH, HO U
cHaOXKeHHUE ero BOJIOM.

Takum o0pa3oMm, B pe3yibTaTe MPOBEACHHOTO HWCCIEAOBAaHUS OB YCTaHOBJIECHBI
aHATOMHYECKHE OCOOCHHOCTH CTPOCHHS BO3AYITHBIX KOpHEU C. miniata, KOTOPBIE MOTYT
OBITH WCIIOJIE30BaHBI B BOMPOCAX 3KOJOTHMUYECKON aHATOMHUHU PACTCHHUA M TaKCOHOMHUU
npencTaBuTeneii cemeiictBa Amaryllidaceae. Pestomupys, cmemyer ckazaTh, dTO
MpaKTHYecKas 3HAYMMOCTH pPAa0OTHI 3aKIIOYaeTcsl emle W B TOM, YTO MOJyYECHHBIC
MaTepUaNbl, BU3yaIM3UPOBAHHOE aHATOMHYECKOE CTpoeHue KopHeu C. miniata, MOTYT
OBITh WCHOJB30BaHBl MPH COCTABICHUM AaHATOMHYECKUX aTiiaCoB JIEKOPATUBHBIX U
JIEKapCTBEHHBIX PACTEHUH.
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DETAILS OF AERIAL ROOTS ANATOMY IN
CLIVIA MINIATA LINDL. (BOSSE.)

Cheryatova Yu. S., Mitichkin D. E.

Russian State Agrarian University — Moscow Timiryazev Agricultural Academy, Moscow, Russia
E-mail: u.cheryatova@rgau-msha.ru

The article presents the results of studying the anatomical structure of the aerial roots
of Clivia miniata (Amaryllidaceae), widely cultivated in ornamental gardening.
Adventitious in origin, the aerial roots of the plant retained their primary anatomical
structure throughout their entire length and were covered with velamen. The study of the
anatomical structure of aerial roots made it possible to identify anatomical and
topographic zones in their structure: integumentary tissue, primary cortex, and central
cylinder. The integumentary tissue of aerial roots of C. miniata was represented by
multilayered velamen. Velamen cells are multifaceted, almost isodiametric, somewhat
elongated in the direction of the root radius. The cell walls of the velamen formed internal
spiral thickenings, and their thin places were provided with perforations. The formed
velamen was a system of capillary spaces communicating with each other and with the
external environment.

The primary root cortex began with the exoderm, which, along with the endoderm,
performed a throughput function. In the exoderm of aerial roots, thin-walled living short
cells were found, through which water from the velamen passed into the inner part of the
primary cortex. The multilayered mesoderm consisted of radial rows of thin-walled round
cells, the size of which decreased towards the center of the root. In the endoderm, opposite
the xylem rays, there were passage cells that ensured the passage of water from the
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primary cortex to the central cylinder. Despite the increase in the age of the roots, the
velamen and the structure of the primary cortex were preserved throughout their entire
length.

The central cylinder of the aerial roots of C. miniata is represented by a single-
layered pericycle and a polyarchic radial vascular bundle. The xylem groups of the radial
conducting bundle adjoined the pericycle at equal distances along the periphery. In these
groups, small annular and spiral vessels were located outside, and then larger porous
vessels stood out in the central part. Groups of xylem cells expanded towards the center
and narrowed towards the periphery, and therefore, the xylem of aerial roots acquired a
radiant character. The number of rays of the primary xylem varied along the length of the
same root, from 12 to 16.

In the anatomical structure of the aerial roots of C. miniata, visible features of
ecological adaptation to the conditions of growth and water supply are found. The
morphofunctional adaptation of C. miniata to periodic arid conditions led to the emergence
of anatomical features of plant roots that retain velamen on their surface for a long time.
Therefore, the histological features of clivia aerial roots are associated with functional and
structural plasticity as a result of the adaptive evolution of plants. Since C. miniata
originates from South Africa, it is adapted to life on intermittent soils. When the rainy period
sets in, velamen on the roots of the plant quickly absorbs moisture, which is partly stored in
reserve. Obviously, during the dry season, the dead velamen cells of the underground roots
of C. miniata are filled with air and serve as a protective tissue. And when the soil is
moistened, water enters the velamen due to capillarity and is used by the roots of the plant.
Thus, C. miniata can be considered as a hydrostable species that maintains and retains its
water balance during the entire growing season, fairly even. Stabilization of the balance of
the plant is facilitated by water reserves in the roots with velamen. It is also necessary to
suggest that a side function of velamen may be the thermal insulation of C. miniata roots:
the cover, as a poor heat conductor, weakens the nighttime cooling of the roots when the
cells are filled with air. This is a very important function, since low soil temperatures impair
not only the mineral nutrition of plants, but also their water supply.

As a result of the study, the anatomical features of the structure of the aerial roots of
C. miniata were established, which can be used in questions of the ecological anatomy of
plants and the taxonomy of representatives of the Amaryllidaceae family. The obtained
materials, the visualized anatomical structure of the roots of C. miniata, can be used in
compiling anatomical atlases of ornamental and medicinal plants.

Keywords: Clivia miniata, Amaryllidaceae, aerial roots, velamen, anatomical
analysis.
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