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BBenenune

B Hacrosmiee Bpems CeBEpOAMEPUKAHCKUN
KJIEH sICCHETMCTHBIN (Acer negundo L.) cmyxut
00BEKTOM pa3HOIIJIAHOBBIX HAyUHBIX UCCIIEI0BA-
Hui. [TpyunHa kpoercs B TOM, 4TO OH IIPU3HAH
CaMbIM pacnpocTpaH€éHHbBIM B Poccum uyxe-
POIHBIM MHBa3MOHHBIM BUA0M [BuHOrpanosa u
ap., 2022]. MaccoBoe BbICa)XMBaHUE KIIEHA sice-
HEJIMCTHOTO ISl O3€JICHEHUSI HACEIEHHBIX ITyH-
KTOB IIPUBEJIO K BO3HUKHOBEHHUIO CIIOHTAaHHBIX
VMHBA3UOHHBIX MONYJSALUNA 3TOr0 BUJA B pyle-
paJIbHBIX MECTOOOUTAHMSAX B YEepPTE MM BOIU3U
noceneHui. B pasubix pernonax Poccun orme-
4aeTCsl BHEAPECHUE PACTEHUN B HAPYLICHHBIE I10-
JyeCTECTBEHHBIE U €CTECTBEHHBIE COOOIECTRA,
Yaie BCero MOMMeHHbBIX JNaHAmadToB. Peunbie
JIOJIMHBI U NOMMBI, B KOTOPBIX KJIEH SICEHEIUCT-
HBI HAXOOUT CXOXKME C INEPBUYHBIM apeajioM
JKOJIOTUUECKUE YCIIOBHUS, SBISIOTCA KOPHUAOpa-
MU MHBa3UM BUJA B €CTECTBEHHBIC IPUPOJHBIC
cooOmiecTBa BO BTOPUYHOM apeaie [Maiiopos,
Bunorpanosa, 2024].

Ha Jlansaem Boctoke Poccuu kiéH siceHe-
JIMCTHBIM BCTPEYAETCS BO BCEH TEPPUTOPUU U
MIPUYUCISIETCSl K TPYINIE WHBAa3HMOHHBIX BHUOB
peruona [Uépuas knwra..., 2021]. B . Xa0a-
POBCK BHJ LIMPOKO IPEACTABIECH B T'OPOACKUX
HACaX/ICHUSAX BJOJb YIHI, B MapKax M CKBe-

pax, a TakKe B aHTPONOTEHHBIX MECTOOOHUTa-
Husix [Komsima, Konsima, 2016; AntonoBa, 2022;
bopzenkosa, LlpipeHoBa, 2024]. K ycnoBusim
. XabapoBCK XOpOIIo Mpucrnocodunack hopma
A. negundo var. violaceum (Booth ex Loudon)
H. Jaeger, koTopas 1a€t MEHBLINNI IPUPOCT U HE
MOBPEXKAAETCS MOPO3aMH MO CPAaBHEHHUIO C TH-
nu4aHoi hopMoit A. negundo var. pseudocalifor-
nicum Schwer. [Kanura, Kanuta, 2018].

W3 nureparypHbIX CBEJECHUI M3BECTHO, YTO
KIEH SICEHENMCTHBIM XapaKTepusyeTcsl THUIIOo-
CTOMATMYECKUMH JIUCTHSIMU C aHOMOIUTHBIMU
(penxo cTeaHOUUTHBIMU) YCThULIAMHU. YCThUIIA
y MOJIOABIX JIEPEBbEB B IMOJITOpA pa3a MeJbYe,
YeM y B3POCIBIX JIEPEBHEB, HO MPHU STOM YUCIIO
yCcThHIl Bbiie. OTMEYaeTcsl B HE3HAYUTEIbHOM
CTETNEeHH MOJOBOM AUMOP(H3M MO pazMepam U
yuciy yctbull [Bunorpagosa, 2022]. Jletanb-
HOE OIMCaHWE APEBECHHBI BBISIBUIIO, YTO OC-
HOBHas Macca e€ MpeICTaBlIeHa BOJIOKHAMU
anbpucdopma; BOJOKHUCTBIE TPaxeUabl HEMHO-
TOYUCIICHHBIE; COCY/IbI, OBITh MOXKET, paBHOMEP-
HO pacrpeeNieHbl [0 TOANYHOMY IPUPOCTY (pac-
CESIHHO-COCYIUCTBIM THI); JTyOOIpeBECUHHbBIC
Jy4YU OJTHO-JBYPSAHBIE (PEIKO TPEXPAIHBIE), CO-
CTOSIIIIME B OCHOBHOM M3 JIS)KAYMX KJIETOK; JIpe-
BECHHHAs MapeHXHWMa MaparpaxeasbHOro THIIA
(cOmmKeHHast ¢ cocydamMH) M anoTpaxeaibHOro
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tuna (He cBsi3aHHas ¢ cocyaamu) [Bunorpanona,
2022]. 3.H. Aneckepona, C.A. Crenanos [2020]
MOKa3aJiu, YTO y KJIE€HA SICEHETMCTHOTO BEPXHUE
ONMKHUE K alIeKCY OCH XapaKTePU3YIOTCSI TPaBsi-
HUCTBIM ITyYKOBBIM THIIOM CTEJIbl, IO MEpe yaa-
JICHHsI OT areKca OCH MPHOOPETaloT JIPEBECHBIIM
HEMy4KOBbIA TUI. OHU K€ OTMEUAIOT CE30HHOE
KonebaHue CONEepiKaHUs 3alMacHOTO Kpaxmana
B Pa3iMYHBIX TKaHSAX OJHOJIETHEro mooera: B
3UMHHIA TIEpUOJl KpaxMallbHbIE 3epHa OOJbIIei
4acThIO HAKAIIMBAIOTCS Ha nepudepuitHoii ko-
pPOBOI1 30HE, a C HAYaJIOM BECEHHEW BereTaluu
KpaxMmallbHble 3€pHa HaKarUIMBalOTCA OOJbIle
BO BHYTPEHHHUX YaCTSAX CTEJIbl U B CEp/LIEBUHE.
Opnako aBTOpamMM aHaTOMUYECKHX HCCIEA0Ba-
HUH He 00palasoch BHUMaHUE Ha 0COOEHHOCTH
MTOKPOBHBIX TKaHEH TOOETOB.

[enpro Harei paboThI SIBUIOCH aHATOMUYE-
CKO€ MCCIIeIOBaHUE MMOKPOBHBIX TKaHEH M0OEroB
A. negundo B c€30HHOU TMHAMUKE Ha MaTepHae
¢ Tepputopun I. Xabaposck (laneuuii Boctok
Poccun).

MarepuaJj ¥ MeTOAUKA

Marepuasom Asis ucclieI0BaHUN MOCITYKUIIN
pacTeHus U3y4aeMoro HaMu 4y>KepoJHOIO ceBe-
pOaMepUKaHCKOro Buaa A. negundo, Taxxe ais
CpaBHEHMsI Opanuch pacTeHUs aOOPUTEHHOTO
amypo-kopeiickoro Buaa 4. mono Maxim. Oba
BU/Ia IIUPOKO MCIONIB3YIOTCS AJISl 03€JIEHEHUS U
MaccOBO IPEJCTABICHBI B TOPOACKUX Hacaxe-
Husx. MccnenoBamuch 25 00pasloB ¢ 1€pEBbEB
TeHEePaTUBHOI'O BO3pacTa, COOpaHHbIE B TEUEHUE
JIByX BEreTallMOHHBIX CE30HOB MOCIE OKOHYa-
HUs jaucronana y pacreHui. [loGern ¢Qukcu-
poBajM B CMECH CHHUPTa, BOABI U IVIMLIEPHHA B
paBHbIX cooTHomeHusX (1:1:1) u BeIaepKUBaIN
okoJI0 ogHOro Mecsna. Ilonepeunsie cpessl Je-
Ja7y JIe3BUeM OpUTBBI OT PYKH B CpEAHEN YacTH
100EeroBBIX OCEH MEPBOro, BTOPOIO U TPETHETO
rOJI0OB HapacTaHus. [HMCTOXMMHUYECKHE ucclie-
JIOBaHUsI MPOBOAMINCH MO TPATULMOHHON Me-
toauke [Dyper, 1979]. B pabore ncnonb3oBaiu
mukpockorn BUOJIAM-JIOMO, mudposoit Mu-
kpokomiuieke Ansramu BMO 8 n nporpammuoe
obecnieuenue ToupView.

Pe3yabTarsl M 00cy:KkaeHUE

I/ICCJ'ICI[OBaHI/IH I[oKa3ajiki, 4TO II0 3aBCpHic-
HHH BCICTALIMOHHOI'O CC30HA I'OJMYHBIC BCTCTA-

TUBHBIE 100ErH y KJIEHA SICEHEIMCTHOIO OCTa-
IOTCS TIOKPBITBIMU TIEPBUYHOM 31uaepMoit (pHc.
1, 4, B). 3amenieHne e€ BTOPUUHON TKaHBIO T1e-
pHUIIEPMOIi HE IPOUCXOAUT.

dopmupoBaHHe K€ MepuiepMbl HabIro1a-
eTcsi y mo0OeroB BTOPOTO WIIM TPETHETO T'OAOB
Bererauuu (puc. 1, D). Ilpu stom nepunepma
BO3HUKAET OTIEIbHBIMU (PparMeHTaMu, a He
CIUIOIIHBIM KOJIBIIOM IO OKPYXHOCTH moOera.
3anoxxenue (emioreHa HabOmogaeTcss B Cy0n-
nuaepmanbHoM cioe. Pennema, wiM npoodka,
NPEICTaBICHAa YETBIPbMS-ISATBIO CIOSIMHM Ta-
O6muTYaThIX cy1abo cyOepHMHM3UPOBAHHBIX KIle-
ToK. Cpean HUX 3aMETHO BO3BBIIIAIOTCS Ha
MOBEPXHOCTbIO CTEOJII KPYNHbIE UYEUEBHUKH.
@ennonepma onHocnoiHasg. Takum obOpazom,
XapakTepHOH  OCOOEHHOCTBIO  H3y4aeMOro
BUJa sBIseTCS oOpa3oBaHME MNEPUIEPMBI Ha
BTOPOM-TpEThbeM Tony Beretaiuu. [lepunepma
¢parmeHTapHas, T.e. OTACIbHBIMU yYaCTKaMHU
Ha TIOBEPXHOCTHU MOOETOB.

HccnenoBanne mnoOeroB y aboOpUTeHHOrO
BUJa KJIEHA MEJIKOJIUMCTHOTO A. mono mokasao,
YTO OHU MOKPBITHI CIUIOIIHON MEPUAEPMOi yxe
B IIEPBBIN rox (puc. 2).

VY uccnenyemoro Hamu A. negundo snupaep-
Ma OCell MepBOro roja BereTaluu 3HAYUTEIb-
HO KyTHHU3UpOBaHHasA. KyTukyma cocTouT u3
IByX cioeB (cM. puc. 1, B). IlepBblil HapyKHBbIHA
npezacTaBieH OECIBETHBIM CTPYKTYpPUPOBAHHBIM
PBIXJIOBAaTBIM CJIOEM, a BTOPOH — 3€JI€HOBAThIM
amMmopHbIM OoJiee IUIOTHBIM cloeM. bimxke k
OCEHM B BMUIACPMAIBHBIX KJIETKAaX HaKarluBa-
IOTCSl TEMHOOKpAIIIEHHbIE BelecTBa. B cyOn-
IUIEPMaJIbHOM CIIO€ BBIJEINSAETCS TUIoJepMa,
NpEeACTaBICHHAs IBYMS-TpeMsl psJaMH KIJIETOK,
COZIeprKaINX MEPBUYHBIN O€TI0K (OKpacka p-poM
Jlrorons) (em. puc. 1, B).

I'mcToXuMHUECKUMH METO/IaMHU  BBISIBIICHO,
410 Y A. negundo B OCEHHUI Ce30H HaOIOaeT-
Csl IPUCYTCTBHE KpaXMaJbHBIX 3€PEeH MOYTH BO
BCEX TKaHAX 1Mobera: B KOPTUKAIbHOM MapeHxu-
Me, BO (io3Me, B KJIETKaX JIyueBOW M 0CEeBOil na-
PEHXHUMBI KCUJIEMbI U B TIEPUMETYIISIPHON 30HE.
Habnronaercs oTcyTcTBHE Kpaxmania B cepjle-
BUHHON mapeHxume. Takke HE3HAYUTEIbHOE
€ro Konu4ecTBo (ukcupyercs B kamouu. Obpa-
IIaeT BHUMaHME, YTO HauOOJbIlIee KOJIUUECTBO
KpaxMmajla HaKaluIMBaeTCs B IEPUMEAYISIPHOM
30He (cMm. puc. 1, C).
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Puc. 1. Mukpodotorpaduu nomnepedHoro cpesa nobdera Acer negundo: A — ocb niepBoro rojia, * 120; B — GpparMeHT Kopbl,
x 280; C — ¢parmeHT apeBecunsl, x 280; D — och BToporo roga, X 120; 1 — kyTukyna; 2 — snuaepma; 3 — THUIIOAEPMa;
4 — nepBuuHas Kopa; 5 — MPoTO(IOIMHBIEC BOJOKHA; 6 — J1y0; 7 — IpeBecHHa; 8 — 3alacHON KpaxMal B JIpeBecHHe; 9 —
nepuaepma; 10 — rpania TOOMYHOTO MIPHPOCTA.

POCCHUMCKUI )XYPHAJI BUOJIOTMUECKX MHBA3UMI Ne 4, 2025 165



el

Puc. 2. MukpodoTorpadus momnepeduHoro cpesa moodera
Acer mono, x 120: 1 — snuaepma; 2 — nepuaepma; 3 —
nepBUYHAS Kopa; 4 — mpoTodI0dIMHbBIC BOIOKHA; 5 — 1Ty0;
6 — npeBecuHa; 7 — cepAleBUHA.

3akaroueHune

N3yuensl anHaroMuyeckue 0COOEHHOCTH TO-
0eroB 4y»epoJHOr0 MHBA3MOHHOTO BUJa KJIEHA
SCEHEJIMCTHOIO Ha Marepuaie u3 I. XabapoBCK
(danpamii Boctok Poccun) B cpaBHeHuu ¢ abo-
PUTEHHBIM BHUJOM KJIEHA MEJIKOJUCTHOTrO. BbI-
SIBJIEHO, YTO y OJAHOJIETHUX MOOEroB pacTeHUil y
MIEPBOTO BHJIA MOJIHOTO BBI3PEBAHUS TOKPOBHOM
TKaHU — NEPUJIEPMbI HE IPOUCXOJUT, TOTNA KaK
y BTOpOro BujJa HaOIIOJaeTcsl MPOTUBOIOIOXK-
Hoe siBieHue. [loydeHHbIX JTaHHBIX TIOKa HEJ0-
CTaTOYHO JUIsl UX HUHTEPIpPETalud B KOHTEKCTE
WHBAa3HMOHHOW MPHUPOJBI KIIEHA SICEHEIHUCTHO-
ro. Jlims sToro TpeOyroTcs najapbHEHIINE aHATo-
MUYECKHE HCCIIEJOBAHUS PACTEHHMH B Pa3HbIX
KJIMMaTUYECKUX 30HaX KaK B NEPBUYHOM, TaK U
BO BTOPUYHOM apeainie Buaa. IlpensapurenbHo
rojlaraéM, 4To 0COOEHHOCTH Ipoliecca BbI3pe-

BaHUA HNOKPOBHBIX TKaHeM y HpeHCTaBHTCHeﬁ
KJIEHOB SIBIISIFOTCSI KOHCTUTYUHUOHHBIMU U TAKCO-
HOCHCI_II/I(I)I/I‘-IHLIMI/I.

®duHaHCHPOBaHHE PAa0dOTHI

AHanu3 JaHHBIX ¥ TOATOTOBKA PYKOIHCH
BBITIOJTHEHBI 33 CUET COOCTBEHHBIX CPE/CTB aB-
TOPOB.

KonduukT naTepecon

ABTOpBI 3asBJIAIOT, YTO Y HUX HET KOH(bJ'II/IKTa
HHTCPCCOB.

Co0uroneHue 3 THYECKUX CTAHIAPTOB

Crarbsi HE COAEPKUT UCCIEAOBAaHUN C yya-
CTHEM KUBOTHBIX B IKCIIEPUMEHTAX, BHITTOJTHECH-
HBIX KEM-JTHOO U3 aBTOPOB.
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ANATOMICAL FEATURES OF VEGETATIVE SHOOTS
OF ACER NEGUNDO L. (SAPINDACEAE)
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The article presents the results of an anatomical study of vegetative shoots of the North American Acer
negundo L., found in Khabarovsk. It was found that annuals remain covered with epidermis during the winter
and are not replaced by periderm. Formation of periderm is observed in shoots starting from the second years
of vegetation. The formation of phellogen is noted in the subepidermal layer. Periderm appears in separate
fragments, and not as a continuous ring around the circumference of the shoot. It was concluded that the
studied species lacks complete maturation of the integumentary tissues of annual shoots. Presumably, this
feature is constitutional and taxon-specific.

Key words: Acer negundo, shoots, microstructure, covering tissues.
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