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[IpeacraBieHbl MaTEpPUAIBI IO IKOJIOIO-TEOXUMHUYECKUM OCOOCHHOCTSIM PACTUTEIBLHOCTH CIA00HAPYIICHHBIX JIEC-
HBIX 3KOocucTeM I-oBa MypasbeB-Amypckuil Ilpumopckoro kpas. Bnepssie Ui IMPOKOTO CIIEKTpa JalbHEBOCTOU-
HBIX BUJIOB [IEPEBBHEB, KyCTAPHUKOB U JCPEBAHUCTHIX JjraH (78 BUIOB), GOPMHUPYIOIIUX TPUPOIHBIC (HUTOIIECHO3EI
HOsxHoro [TpuMopks, onpeieneHa BUAOBasI CIICIUATN3AIHS B HAKOIICHUH TSDKEIIBIX META/UIOB. BBISBICHBI aKKyMYy-
JSITUBHBIC CBOWCTBA Pa3HBIX CHCTEMATHUYCCKHX TPYII M KU3HEHHBIX (POPM PACTCHUH MO OTHOIICHHIO K TSIKEIBIM
metaiiam — Pb, Ni, Co, Cd, Zn, Cu, Mn, Fe. Haunyumme cnocoOHOCTH K KOHIIEHTpaluu MetauioB (B 3—9 pa3
BbIIIe ()OHOBBIX YPOBHEI) BIABNICHBI Y 14 BuIOB: Salix udensis Trautv. et Mey. u S. gracilistyla Miq. (Zn, Mn, Cd);
Syringa wolfii C. K. Schneid. (Zn, Mn); Lonicera caerulea L. (Co, Cd); Rubus sachalinensis Levl. (Pb, Cd); Populus
tremula L., Betula davurica Pall. u B. costata Trautv. (Zn); B. platyphylla Sukacz., Rhododendron mucronulatum
Turcz., Aralia elata (Miq.) Seem. u Corylus mandshurica Maxim. (Mn); Euonymus macroptera Rupr. (Co), Alnus
hirsuta (Spach) Fisch. ex Rupr. (Cu). Cpenu ceMelCTB caMble BRICOKHE CIIOCOOHOCTH K CyMMapHOW aKKyMYJISIIUU
MeTaIsIoB oTMeueHbl y Vitaceae Juss. (Pb, Co, Cd, Cu), Hydrangeaceae Dumort. (Ni, Co, Cd), Rhamnaceae Juss.
(Pb, Co, Cd) u Shisandraceae Blume (Pb, Cu). JlokansHO-()OHOBBIM ypOBHSIM COOTBETCTBYET CONICpPKAHUE BCEX
paccMmarpuBaeMbIx MeTaluioB y Sorbaria sorbifolia (L.) A. Br., MuHUMaibHOE conepkanue — y auanbel Celastrus
flagellaris Rupr. Cnabo HakamauBaioT OOJBIIMHCTBO METAJUIOB XBOMHBIC MOPOABI, a Tarke Juglans mandshurica
Maxim., Fraxinus mandshurica Rupr., Tilia amurensis Rupr., Salix caprea L., Ulmus pumila L., Maackia amurensis
Rupr. et Maxim., Berberis amurensis Rupr. u 1p. @oHOBBIE coepKaHus 10 OOIBIIMHCTBY METAJUIOB 3a(hUKCUPOBA-
HBI y Acer mono Maxim., Abelia coreana Nakai, Crataegus maximowiczii C. K. Schneid., Phellodendron amurense
Rupr., Ulmus japonica (Rehd.) Sarg., Viburnum burejaeticum Regel et Herd., V. sargentii Koehne. Ha ocHoBe 3xo-
JIOTO-T€OXMMHUYECKUX KPUTEPUEB YCTAHOBIICHA Crieii(prKa paCTUTEILHOCTH U TI0YB PEruoHa uccienoBanuii. [Ipen-
JIOXKEHBI BUJIBI, IEPCIICKTUBHBIC JJIsI OPraHU3AI[MA MOHUTOPUHTA U (DUTOMHAMKAIIMHA B PETHOHAIBHBIX M OIU3KUX K
HHUM YCJIOBHSIX.

KuroueBble ciioBa: apoopughnopa, ceoxumuieckasn 3KoN02us pacmenutl, msxiceasvie Memaiisl, AKKyMYIAYUSL mAxHce-
JI6IX MEemaiios pacmeHusimu.
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BBEJIEHUWE

[IpoGnema 3arps3HeHHs OKpYXarollel Cpelibl
TSDKEJIBIMUA METaJIJIaMH — TaK Ha3bIBaeMast Iporpec-
CUpYIOILIasi METaJUIM3alUsl PUPOJHON CpeJibl, T0-
POXACHHAA yCII€XaMy HUBUJIN3AllUKU U X031 CTBEH-
HOM J1eATeNbHOCTBIO YeJIOBEUECTBa, — IpHodpesa B
HacTosIIee BpeMs TI00ampHbIA Xapaktep. Het, mo-
KaJlyi, HA OTHOTO NPOU3BOJICTBA, HA OIHOTO OoJiee
WIA MEHEE KPYIMHOI'0 HACEJICHHOIO YrojKa 3eMIH,
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HaJ KOTOPBIMU HE BHCEN Obl 3TOT JaMOKJIOB Mey.
Oco0EeHHO OCTPO U ONIYTUMO 3Ta MPoOdIEMa BCTACT
B KPYIHBIX ITPOMBIIIJICHHBIX IIEHTPAX U TOPOJICKUX
aroMepanusix, IrIe 4acTo BO3HUKAIOT TEXHOTEH-
HbI€ T€OXMMHUYECKHE AHOMAJIUU TSKENbIX MeTa-
JIOB, COOCTAaBUMBIE C TPUPOIHBIMU T10 TUIOLIAU U
KOHIICHTPALUU PAaCcCESHHBIX AJIEMEHTOB. TspKelble
METaJUTBI B TAKMX YCIOBUSX SBISIOTCS OCHOBHBIMH
MapKepaM¥ HaJIW4usi U UHTEHCUBHOCTU TE€XHOTCH-
HOTO Tpecca, UCIBITHIBAEMOro 0Mo- u abuoruye-
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CKMMHU KOMIIOHEHTaMH 3KocucteMm. M3BectHo, 4TO
OCHOBHYIO Cpef000pa3yollyto U Cpe1oCTaOniIn3u-
PYIOILYIO POJIb B IKOCHUCTEMAX, 0COOEHHO TEXHOT€H-
HO W aHTPOINOTEHHO HApPYyIIEHHBIX, HTPAIOT TTOYBbI
U pacTUTeNbHOCTh. OIHAKO JaJlek0 HE BCE BHJIBI
1 co00IlecTBa pacTeHU COCOOHBI BbIIEPKUBAThH
MOBBILICHHBIE AaHTPOIIO- U TEXHOT'€HHbIE HArpy3KH,
TIOTJIONIATh M TPAHC(POPMHUPOBATH TEXHOTEHHBIE 3a-
rpsi3HeHus cpelbl. MHANBUAYaIbHBIN XUMUYECKUN
COCTaB U CBSI3aHHYIO C HUM U30UpaTeIbHOCTD B I10-
[JIOMIEHUH XUMHUYECKUX 3JIEMEHTOB, crenuduye-
CKHE MEXaHHM3Mbl YCTOMYMBOCTH K UX H30BITKY H
HEIOCTATKy B Cpe/ie 0OUTaHUs pa3IMUHbIE TAKCOHBI
pacTeHuii mpuoOpenu B X0Je JUIUTEIHHOTO IBOJIIO-
IIMOHHOTO Tpouecca. OOue 3aKOHOMEPHOCTH Xe-
MOCHCTEMATHKH PAacTeHUH Hambosiee SpKO BbIpa-
JKEHBI, KaK MPaBUIIO, HA YPOBHE KPYITHBIX TAKCOHOB
(ops! — cemeiicTB U Boie. [1o pesynpraram psaa
uccnenoanuii  (Ckapibiruna-Y ¢pumiesa, 1991;
Yumnesa, Tepexuna, 2005), ciennuaHOCTD ak-
KyMYJSIIUA XUMUYECKUX DJIEMEHTOB PaCTCHHSIMH
(hOHOBBIX aBTOHOMHBIX 3KOCHUCTEM HauOoJjee SIPKO
MPOSIBJISIETCSl Ha YPOBHE JKU3HEHHBIX (OpM pac-
TeHU# (PKoOmoMop(d). DTO CBA3aHO C TeM, YTO B
PErHOHANBHBIX (DOHOBBIX YCIIOBHSIX OMOTE€OXMMHU-
Yyeckasi CHelMali3alus pacTeHUW OMpeaemnsieTcs
30HAJIbHO-PETMOHANIBHBIMU ~ 3aKOHOMEPHOCTSIMH
OMOTEHHON MHIpAIllMK JIEMEHTOB U 3aKperjieHa B
PACTeHHSX TeHETUYECKH Ha OPTaHU3MEHHOM YPOB-
He. buoreoxummueckas crneunduka pacTeHuid 00y-
CJIOBJIMBAET PETMOHAIILHBIC U JIOKAJIbHbIE (DOHOBBIE
KOHLEHTPALUA XUMHUYECKUX 3JIEMEHTOB B pPacTH-
TEIBHOCTH.

B coBpeMeHHOI Hay4HOH IUTEpaType UMeEeTCs
OOIIMPHBIA MaTepuan MO COACPKAHUIO XHUMHYe-
CKHX 3JIEMEHTOB, B TOM YHUCJIE TSKEJIbIX METAIJIOB,
B PAaCTEHMSIX M MTOYBAX MHOTMX PErMOHOB U CTPaH.
s psima pernoHOB YCTaHOBIICHBI (DOHOBBIE CO-
nepkaHus MeTaioB B pacteHusix (Bergkvist et
al., 1989; Broposa, Mapkept, 1995; Unbun, Ceico,
2001; Paccesinabie snemeHThI..., 2004; bapranbu,
2005 u gp.). OOmiee mpeacTaBiIeHUE O COAEpIKa-
HUM XUMUYECKUX 3JIEMEHTOB B KHBOM BEIIECTBE
U JpyTUX OPUPOAHBIX Cpelax AAl0T KIApKU dlie-
MEHTOB KaK HeKui ruranetapusiii GpoH. KnapkoBoe
COJZIepKaHHWE DIIEMEHTOB B PACTCHHSX pacCuuTa-
HO B pasnble ronsl A. I1. Bunorpagosemm (1935),
. II. Mamoroii (1963), X. Bboysnom (Bowen,
1966), B. B. JloopoBonbckum (1983), A. A. Kuctom
(1987).

K coxanenuto, cucreMaTHueCKHX HCCIEI0Ba-
HUN OHMOTreoXMMHUYECKHX OCOOEHHOCTEH Oorareii-
el 1 BO MHOTOM YHUKAJIBHOW AalbHEBOCTOYHOMN
(I10pBI 10 CHX TOP HE MPOBOIMIOCH. OTCYTCTBYIOT
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TaK)X€ CBEJCHHS 10 PErMOHAJIBHOMY M MECTHOMY
JKOJIOTUYECKOMY (DOHY XHMHUECKHUX DIIEMEHTOB
B pacreHusx. Hamu crienana momnbiTKa B KaKOW-TO
Mepe BOCIOJIHUTBH TOT HAay4YHbIH MpoOes Ha mpu-
Mepe pacTUTEIbHOCTH I-0Ba MypaBbeB-AMyp-
CKHI, TEPPUTOPHAIIBHO OTHOCsIIErocs K FOxHOMy
[Tpumopbio ¢ GorarbiM cocTaBoM apOOpUGIIOPHI,
BO MHOTOM XapaKTEpHBIM JUIs IOra POCCHICKOTO
HaneHero Boctoka. Jleca momyocTpoBa ciyxar
BOXHEHIIUM  CcpenooOpasyomM U CpeaocTa-
omnmmsupyomuM  (pakropom s ypOOIKOCHCTEM
cronuubl IIpumopckoro kpas — r. BiaauBocToka.
Panee Hamu mpoBezeHa KOMIUIEKCHAs OLIEHKa Jie-
COB IOJIyOCTPOBAa HAa OCHOBE M3yY€HUS BUIOBOIO
M [IEHOTHYECKOTO COCTaBa PACTUTEIHLHOCTH, MOYB,
CTETIeHH WX JIETpaJaliy MoJ| BIUSHUEM POIECCOB
aHTpono- u rexHorenesa (Lluxosa, 2015). lanusle
UCCJIEZIOBAHUS SIBJISIFOTCSI MPOJOKEHUEM BBIIIO-
HEHHBIX pabOT W TO3BOJISAT OIEHUTH 3KOJOTHYE-
CKO€ COCTOSTHHE TOYB U PACTCHHI MPHUPOTHBIX Jie-
COB MOJYOCTPOBA MO COACPKAHUIO B HUX TSHKEIIBIX
METaJUIOB, a Takke AupepeHIpoBaTh OOraTblii
BHJIOBOM COCTaB NTaJIbHEBOCTOYHOU NEHIPOQIOPHI
MO0 CTMOCOOHOCTH K HAKOIUICHUIO TSKENBIX METall-
noB. IlomyyeHHble nokalbHO (DOHOBBIE COnmEpKa-
HUSI TSDKEJBIX METaJUIOB HEOOXOAUMBI ISl OL[CHKH
CTENEHHU 3arpsA3HEHHUs UMH [TOYBEHHOIO ITOKPOBA U
3eJIeHBbIX HacaxkJaeHui BiaauBocToka, a JaHHbIE 110
OMOT€OXMMHUYECKON CrelnaIn3aliil pPacTeHU —
Juist u30paHus (PYHKIIMOHAIbHO 3HAYMMBIX BHJIIOB
IIPU 3KOJIOTUYECKON ONTUMU3ALMH YPOOIKOCUCTEM,
a TaKXke BHIOB-MHIUKATOPOB MPH OpraHU3AI[IN
OMOMOHHUTOPUHTA JIECHBIX SKOCHCTEM PETHUOHA.

OcHOBHasl 1I€7b HUCCIICOBAaHUI — BBISIBICHUE
BUJIOBOM cleLUaIM3alUi JaJbHEBOCTOYHOM ap-
OOpHuQIOpHl B HAKOIICHUH TSHKETBIX METaJUIOB U
oTipe/ieTICHHE JIOKAIbHO-(OHOBBIX YpPOBHEH Me-
TaJUIOB B PAaCTEHUSIX U MOYBAX JIECHBIX IKOCHUCTEM
m-oBa MypaBbeB-AMYPCKHUH.

MATEPHAJIBI U METOJbI

HccnenoBanu pacTtuTenbHOCTh M-0Ba Mypa-
BbEB-AMYPCKHI, BXOIALIETO aJIMUHUCTPAaTUBHO B
cocTtas BitaguBoCTOKCKOro ropoackoro okpyra Fox-
Horo [Ipumopss. PaccmarpuBaemasi TeppuUTOpHS 11O
reo00TaHNYECKOMY PpAaHOHUPOBAHUIO OTHOCHUTCS
K ropHo-npumopckomy CyuyaHo-BiaauBocTokcko-
MY OKpYTY AyOOBBIX, HIMPOKOJIMCTBEHHbIX, KEIPO-
BO-IIMPOKOJIMCTBEHHBIX C IpabOM U YEPHOIMXTO-
BO-IIMPOKOJIMCTBEHHBIX JI€COB JlalbHEBOCTOYHOM
(MaHBDKYpCKOIi) MPOBUHIIMN KEIPOBO-IITUPOKOIIN-
CTBEHHBIX U JyOOBBIX JiIecoB BocTouHO-A3naTckoit
XBOWHO-ITUPOKOIHCTBEHHOW obnactu  (KonecHu-
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koB, 1961). Ilo pnopuctuueckoMy paitoHUPOBaAHHUIO
OHa BXOJUT B COCTaB K’KHOTO MOApaiioHa YcCypHii-
ckoro ¢ropuctrueckoro paiiona (CocymucTsie pac-
TeHUS..., 1985-1996), Mo MOYBEHHOMY — OTHOCHUTCS
K OypbIM JilecHbIM TumaMm nous (MBanos, 1976).

OO6cnenoBaHa pacTUTENLHOCT, HaUMEHee Ha-
PYLIEHHBIX JIECHBIX 3KOCUCTEM I0JIyOCTPOBa, y/a-
JICHHBIX Ha 2 KM W 0ojiee OT TOPOJICKOW HYepTHl,
YTO MPEATNOJarajo UCKIIOUUTh UM CBECTH K MHU-
HUMYMY TEXHOTE€HHOE BIMSHUE MPOILECCOB ypOa-
Hu3auuu. MccnenoBaiv NpeuMyIIECTBEHHO pac-
TUTEJIbHBIE COOOINECTBA C JIOMUHHPOBAHUEM WIIH
3HAYUTEILHBIM y4YacTHeM Jy0a MOHTOJIBCKOTO
Quercus mongolica Fisch. ex Ledeb. kak nHamn6o-
Jee IIMPOKO pacHpoCTpaHEHHbIE Ha JIECHOH Tep-
putopun nosyoctposa. Ilog paccmarpuBaemMbIMu
necamu npeolnagatoT Oypbeie TOPHOJIECHBIE TIOYBHI,
B Pa3HOM CTENEHH TYMYCHPOBAaHHBIE U OIOJ30JICH-
Hele (MBanoB, XKypaskos, 1967). Panee ycranosne-
HO, 4TO 0OCJIEIOBAaHHBIM JTyOOBBIM COOOIIECTBAM
NPUCYIIM TOJIUIOMHHAHTHBIA COCTaB JIPEBOCTOS
U 3HAYUTENIbHOE BHJIOBOE pa3HOOOpasue Kycrap-
HUKOB M TpassiHHcTOro nokpona (ILluxosa, 2015).
B mporiecce nccnenoBannii n3yueHbl ClIOCOOHOCTH
AKKyMYJHpoBaTh Tsokenbie Metauibl (TM) moutn
y BCEro BHJIOBOTO COCTaBa JIEPEBSIHUCTHIX pacTe-
HUH noayocTpoBa: 36 nepeBbeB, 36 KyCTapHUKOB U
6 NepeBSHUCTBIX JIMaH, OTHOCAIIMXCS K 24 cemei-
cTBaM u 48 ponaM. Ha3Banus pacTeHuil NpuBEIEHBI
no 8-ToMHOM cBOAKe «COCYOUCTBIE PACTEHHSL...»
(1985-1996).

UccnenoBanusi BhIMOMHEHB Ha 26 MPOOHBIX
momassax (I11), Bxoasimux B CUCTEMY MHOTOJIET-
HETr0 MOHUTOPHHTA PACTUTEIILHOCTH CETMTEOHOM 1
3eneHol 300 BmaguBocroka (IIluxosa, Ilonskora,
2006). ITIT pasmepom 500 M? 3akyiaabIBaId 0OIIE-
NPUHATHIMA B T€000TaHUKE U JIECOBEIEHUN METO-
namu (ITomeBast reoboranuka, 1964; Metonst...,
2002) paBHOMEPHO TIO0 UCCIIEAYEMOIN TEPPUTOPHH.

Jis  GUTOTEOXMMHUYECKUX UCCIIEIOBaHUN B
KauecTBE TIOKa3areiei eXKEroJHOT0 HAKOIIJICHHS
3JIEMEHTOB HCIIOJIb30BAIM ACCUMUIISILIMOHHBIE Op-
raHbl PaCTEHUH — JIUCThS U XBOKO JIEPEBBEB U KYy-
CTapHUKOB, a TaKXe HAJA3eMHYIO (puTomMaccy Tpas.
Ha xaxnoii T1I1 onpoGoBaicss OCHOBHOW BUIOBOMU
COCTaB JIPeBECHO-KYyCTAPHUKOBBIX SPYCOB pPacTH-
TEJIBHOCTU M BCTPEYAIOLUECS ACPEBIHUCTBIC JINaA-
Hbl. CMerranHble 00pas3Ibl IMCTHEB (XBOM) Opaiu
¢ 5-10 oco0eil kaxJ0ro BUIA C YETHIPEX CTOPOH
HUKHEH 4acTu KPOHBI y JIEPEBLEB U B CpEIHEH da-
CTH — y KyCTapHUKOB. B mpoObl oTOMpanu Takxke
¢ 10 yueTHbIX MIoOMmAA0K B 1 M? HaI3eMHYIO (u-
TOMAaccCy TpaB, U3 KOTOPBIX IOCIJIE€ BBICYIIMBAHUS
cocraBisin Ui kaxaou [1I1 cmemannyto mpoOy
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JecHoro TpaBoctos. Jlis Oonee neTalbHOTO KO-
JIOTO-T€OXUMHUYECKOT0 HM3Y4YeHHs] JOMHHAHTOB, a
TaKXKe PEIKUX B PACTUTEIBHBIX COOOIIECTBAX BU-
JIOB JIOTIOJTHUTENILHO BBITIOJHUIN OTOOp Mpod Me-
TOJIOM MapIIPYTHOTO OOCIIEZOBAaHUSI HACAKICHUH.
OnpoboBaHue MPOBOAMIOCH MOCie 4—5-THEBHOTO
0€e3/10’)K1eBOr0 Mepruosia B KOHLE BEreTallMOHHOTO
ce30Ha (70 Havalia TIOKEITCHHS JINCTHEB), COOTBET-
CTBYIOIIIETO BPEMEHH MAaKCUMAJIbHOTO HAKOTLJICHHS
XUMHUYECKHX syieMeHToB. [lapamnensHo ¢ pactu-
TEJbHBIM MaTepUajoM IO CTaHAAPTHONW METOIUKE
(Metogmueckne pexkoMeHmanuu..., 1981) orou-
panu o auaronansm 11 B 10 Toukax (mpensapu-
TEJIbHO YIaJUB MOACTUIIKY ) MHAMBHIyaJIbHBIE ITPO-
OBl TOBEPXHOCTHBIX TOpu30HTOB MouB (0-20 cm),
U3 KOTOPBIX METOJIOM KBapTOBAHUS MOJIy4aJIU CMe-
HmIaHHBIA oOpasen nmousbl. Ero aHammsupoBainu B
3-KpaTHO# NOBTOPHOCTH.

AHanuTHyecKas MoJAroToBka npod u omnpezaene-
HUE B HUX COJEPKAHUS TSKEIBIX METAJIOB IpPO-
BEJICHBI C MCITIOJIb30BAHNEM HM3BECTHBIX MPHUEMOB U
metonoB (IIpatic, 1976; LlpmnenkoB u ap., 1981;
[IpakTuky™m..., 1989). Xumuueckuii aHaiu3 BbI-
MOJHEH B CepTUPHUIMPOBAHHON Jaboparopuu Me-
TOZOM aTOMHOI aOCOPOIIMOHHOHN CIIEKTPOCKOIHNH
(AAS) na cnekrpodoromerpe Shimadzu AA-6800
B COJISHOKHMCIIOM pacTBOpE 30JIbl PACTEHUH U Cy-
Xoro ocrarka noyn. IlpenBaputenbHas MOArOTOB-
Ka 1Mpo0 pacTeHHi K aHaJIM3y MPOBEAECHA METOIOM
cyxoro o3oisienus mpu 450 °C, noyB — npokajiuBa-
HueM mipu 600 °C u mocneayromniei MUHepamTu3aim-
€l B CMECH INIABUKOBOM M COJIIHOW KHCJIOT MapKu
OCHU. TounocTtb onpeieIeHus], a TAK)KE BOBMOXKHOE
3arps3HeHre NpoO B MPOIECCe aHalu3a KOHTPO-
JupoBasid 10 4-5 TpaJyUpOBOYHBIM paCTBOPAM,
BKJItO4ast HyneBod. KoHTposb 3arpsisHeHHs peax-
THUBOB OCYIIECTBIISIIIN C TIOMOIIBIO XOJIOCTHIX MPOO.
Ommbka orpeneneHus METAIJIOB HE TMpeBbIIaia
15 %. KoHueHTpamuio MeTaioB B PacTEeHUSIX MU
BaJIOBOE COZEpPKAHHUE B MIOYBAX MEPECUUTHIBAIN HA
CYXYIO Maccy M BbIpaXkaJld B MUJUIMTPaMMax Ha Ku-
JIOTPaMM BO3IYITHO-CYXOTO BEIMIECTBA (MI/KI CyX.
B-Ba).

Cratuctuyeckass 00pabOTKa aHAJIUTHYECKUX
JTAaHHBIX OCYIIECTBJIEHA C HCIHOJIb30BAHMEM CTaH-
nmapTHBIX iporpamMM Microsoft Excel u Statistica 10.
Omnpenenenbl OCHOBHBIE CTAaTHCTUYECKHE Tapa-
METpbI pacnpesiesieHusl MeTaJIoB B OYBaX U pac-
TEHHSX, 1aH aHaJIU3 OJHOPOIHOCTH BHIOOPKH, CO-
OTBETCTBHUE €€ HOPMAIBHOMY pacIpeieIeHHIO,
MIPOBEICHBI IPOBEPKA HA AHOMAJILHOCTh 3HAUYCHUH,
KOPPENSUOHHBIM U (dakTopHbIA aHanu3bl. [Ipu
pacueTre CpefHEero CoAepkKaHHus METauIoB B BUAAX
pacTeHuii BeIMYMHA BHIOOPKM B 3aBUCHMOCTH OT

CUBUPCKUM JIECHOM XYPHAJL Ne 6. 2017
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ux Bcrpeyaemoctu Ha [1I1 BapsupoBana ot 1-2 un-
JUBUIYTBHBIX TPOO Y pPEeIKUX BUIOB A0 15—17 —
y OCHOBHBIX JIECOOOPa3yIOUINX MOPOA U JOMHHAH-
TOB MCCJIEIOBAHHBIX (DUTOIIEHO30B.

Jlokanbueiii skonmornueckuii Gon (JIDD) tep-
PUTOPUH UCCIIEIOBAHUI PacCUUTaH Ha OCHOBE OMO-
TeOXMMHYECKUX TMoKazareneil 1yt 78 BumoB apoo-
pHUGIIOPEI, IPEICTABICHHBIX YeTHIPbMS KU3HEHHBI-
MU hopmami, 1 26 06pa31ioB TOBEPXHOCTHBIX TOPH-
30HTOB MOYB. 3a (POHOBBIE CONEPIKAHUS METAIIOB
IIPY HOPMaJIbHOM 3aKOHE paCHpeAesICHUS] IPUHSATHI
cpenHue apupMeTHIecKue, MpH JIOTHOPMAIbHOM —
CpeIHHe TeOMETPUIECKHe 3HaUeHUs. DKOJIOT0-Te0-
XUMHYECKas crelu(uKa pacTUTEIbHOTO MOKPOBa U
MIOYB YCTAHOBJICHA MyTEM COIMOCTABJICHUS JOKAJIb-
HO-(D)OHOBBIX TOKa3aTejel METANJIOB B TOYBaX M
PaACTeHUSAX C UMEIONIMMHUCS B HAYYHOH JIUTEpaType
HamOosee U3BECTHBIMU UX KJIApKaMHM M CTaHIApT-
HBIMU BEJIMYMHAMU, PACCUMTAHHBIMU [Tl OOIBIINX
tepputopuit (Bunorpanos, 1957; PoBunckuii u
ap., 1982, 1987; Kabara-Ilenauac, [lenanac, 1989;
Wneun, 1991; JlobpoBonbckuii, 1998; ['onos, 2002
u 1p.).

VHTEHCUBHOCTh HAaKOIUIEHUS] METAJJIOB pacTe-
HUSIMH OTIPEIEIISIITN C TTIOMOIIBIO KA duitmeHTa or-
HOCHUTEIbHOU MHTeHCHBHOCTH HakorieHus (ONH),
MPEJICTABIISIONIEr0 CO00M OTHOIIEHUE COACPKAHUS
MeTajjla B TOM WIH WHOM BHUJAE WIH CEMEHCTBE
pacTeHHId K €r0 CpeTHEMY COJCpKaHHUIO B BHIOOP-
ke. B 3aBucumoctu ot Bennunasl OMH BuIgeneHsl
BUJIbl PACTEHHI CO CpeaHUM coepxkaHueM (M +m)
W pa3HOW MHTEHCHUBHOCTHIO HakoruieHus (>1.5 M)
unu paccestaus (<1.5 M) metannos.

PE3YJIIBTATbBI U UX OBCYXJIEHHUE

MecTHble (DOHOBBIC COAEPKAHUA MeETAJLI0B
B mouBax U pacreHusax. OO0oOueHne pes3ynbTa-
TOB IOYBEHHO-aHAJIMTUYECKUX JAHHBIX I103BOJIN-
JO YCTaHOBHTH JIOKAJbHO-(OHOBBIE COIEPKAHMSA

TSDKENIBIX METAJUIOB B TOYBAX JIECHON TEPPUTOPUH
noayocTpoBa. OHHM COOTBETCTBYIOT CJIEAYIOLIUM
CTaTUCTUYECKUM 3Ha4deHusM TM (cpeaHee + craH-
nmaptHas ommoOka, mr/kr): Pb — 19.59 + 1.92 (Ba-
puabenbHOCTh — 44 %); Ni — 39.18 + 4.06 (48 %);
Co—29.07 £ 1.51 (24 %); Cd — 1.00 + 0.16 (75 %);
Zn—1052+6.2 (26 %); Cu—13.70 £ 1.15 (38 %);
Mn —698.7+30.7 (20 %); Fe — 28415 £ 1826 (29 %).
B eaunnuHbIX npo0ax 1oys 3aMKCUPOBAHBI CBEPX-
HOpMAaTHBHbIE KOHLEHTpauuu Pb — 62.69 mr/kr
(Beimme ITJIK B 2 pa3a) u Cd — 2.75 mr/kr (mpeBbiiia-
et OJIK B 1.4 paza). OTmeueHo, 4TO B MOBEPXHOCT-
HBIX TOPU30HTAX OOCIIEOBAaHHBIX MMOYB HaOIIOMA-
€TCSl MHTEHCHBHAsi OMOJIOTUYECKas aKKyMYJISIHs
Co (4-5-xparnas), Cd (3—4-xparnas), Zn u Ni
(2-xparnas) u meHee 3HaunMas — Pb (1.3—1.4-kpat-
Hast) 1 Mn (1.2-kpaTHast) OTHOCUTEIBHO KOPEHHBIX
ropubix nopon (byparo u ap., 1998).

Ecnu cynute mo moslydeHHBIM pe3ysbraTam,
MOYBHI 371€Ch 110 CPABHEHUIO ¢ 1MoYBaMu Mupa (Bu-
HorpanoB, 1957; Kabara-Ilenauac, [lenauac, 1989)
u owBmiero CCCP (Mnbun, 1991) oboramieHs! B
3 pa3a u 6onee Co u no 2-2.5 pa3 — Pb, Zn u Cd.
[Toxoxwue 3akoHomepHocTH 1o Zn, Co u Cd, xots
KOJTMYECTBEHHO MeHee 3Haunmble (1.2—1.6-kpaTHOe
HAKOIUJICHHE), HAOIIOAAIOTCS IPU CPABHEHUU TIOYB
MOJyOCTPOBA C PETMOHATIBHBIM KJIAPKOM TOYB pOC-
cutickoro Jlansuero Boctoka (I'omos, 2002). B To
xe Bpems comepxkanne B HuX Cu (B 1.3—1.6 pa3z) u
ocob6eHHo Mn (710 2.5 pa3) HUKE CTaHIapPTHBIX 3Ha-
YeHUH, YKa3aHHbBIX B JUTEpaType.

JlaHHBIE TI0 JTOKATBHO-(DOHOBOMY COZICPKAHHIO
TM B pacTUTEABLHOCTH IOJYOCTPOBA IPUBEICHEI B
Tabn. 1. OHU CBHIETEIBCTBYIOT O HEKOTOPBIX OCO-
OCHHOCTSIX B HAKOIUIEHWH METAJIOB PAaCTEHUSIMHU
pasHbIX 5ko0nomMopd. B wacTHOCTH, HabOmOmaeTCS
3HAUUTEJIbHOE O0OTAIleHNE JMCTBEHHBIX JCPEBb-
eB Mn u Zn, xycrapaukoB u jual — Pb, Co, Cd u
cnaboe HaKOIJIEHWE XBOWHBIMU JEPEBbIMU BCEX
CpPaBHUBAEMbIX METAJIOB, a IMaHaMu — Mn u Zn.

Tab6auna 1. Cpez[Hee COACPIKAHUE TAXKEIIBIX METAJIJIOB B 3€JICHOM (I)I/ITOMaCCC PACTUTCIIBHOCTH JIECHBIX S3KOCHUCTEM

-oBa MypaBbeB-AMypCKuit

AroGroMopdsI pactermii | Kom-Bo BUI0B | 30MbHOCTS, ConeprkaHue XUMHIECKUX 3JIEMEHTOB, MI/KT CyX. B-Ba
(ppakimm) (11pod) % Ni Co Cd Zn Cu Mn Fe
JlepeBbsi: JIMCTBEHHBIE 33 9.03 388 | 1.71 | 0.99 | 0.56 | 48.46 | 6.58 | 173.2 | 125.0
XBOWHBIE 3 4.22 1.82 | 1.20 | 0.82 | 0.27 | 27.38 | 233 | 156.2 | 72.0
Kycrapanku 36 10.56 8.10 | 2.48 | 1.81 | 1.26 | 3235 | 6.36 | 164.0 | 160.3
JIuaHbl JepeBsIHUCTHIC 6 11.12 8.19 | 2.00 | 1.86 | 1.08 | 16.12 | 8.17 | 84.4 | 110.4
JepeBsiHUCTbIE pACTEHHS 78 9.72 6.08 | 2.07 | 1.43 | 091 |30.40 | 6.44 | 148.7 | 138.0
B 11EJIOM (JTUCTHSI, XBOSI)
TpaBsiHUCTBIE pACTEHUS (14) 13.23 6.13 | 3.19 | 1.04 | 1.03 | 36.01 | 6.37 | 101.9 | 207.6
(mamzemHas uTomacca)
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CIieKTphI COICPKAHUHN TSHKEIIBIX METAJUIOB B PACTUTEIIBHO-
crtu m-oBa MypasbeB-Amypcekuit (1), mupa (27, 3™) u Poc-
cuu (4™).

Ipumeuanue. Jlureparypusie pannsie: = B. B. JloGpoBonbckuii
(1998); ™ A. Kabara-Ilenmuac, X. ITerauac (1989); ™" @. 5. Po-
BHHCKUIT U 1p. (1982, 1987).

TpaBsiHUCTBIE pPacTeHUs 10 CPABHEHHIO C JEpEBs-
HUCTBIMHU B 1.5 pa3a MHTEHCHBHEE HAKaIUIMBAIOT B
3eneHoi puromacce Ni u Fe, a nepeBsHUCTBIE pac-
TeHus — Mn, uzbuparenbHo — Zn (JIUCTBEHHBIE Jie-
peBbsi) 1 Co (KyCTapHHUKH U JTHAHBI).

CpaBHeHUE TOTYYEHHBIX PE3yJbTaTOB CO CTaH-
JApTHBIMH JUI PACTCHUH 3HAYCHHUSMU CBHUIETEIb-
CTBYyeT, 4TO copepxkanHue TM B pacTeHHUAX IOIy-
OCTpOBa CYIIECTBEHHO IPEBBIIIAET KIApKU pacTe-
Huil ey ([lo6poBosnbckuii, 1998) o coaepxkanuo
Cd (cBprmre 20 pas), Pb (B 5 pa3) u Co (B 3 paza).
OtnocurensHo pacrenuit EBpomneiickoii Poccun
(PoBunckuii u n1p., 1982, 1987) apbopuduopa npu-
POIHBIX (UTOLEHO30B TMOIYOCTPOBA OTJIMYAET-
csl MoBBIIEHHBIM cozepkanneM Cd (B 3—4 pasa),
Co u Cu (o 1.5 pas). Ilpu stom conepkanue Cd
(8 5-7 pa3) u Co (B 1.5-3 pa3a) Bblmie npuMepHOH
¢uznonornyeckorr HOpMel, ykazanHoit A. Kabara-
Henaunac n X. Ilenauac (1989) ans 3penbix TkaHen
JUCTHEB (CM. PUCYHOK).

CormmacHO NOJTy4YEHHBIM pe3ylbTaTaM, SKOJI0ro-
reoxuMuyeckas crneur@uka TPUPOIHBIX JIECHBIX
9KOCHCTEM MOJIYOCTPOBA BbIpAaXKEHAa B IIOBBIIIEH-
HOM IO CPaBHEHHIO C IpyTUMH pernoHamu Poccun
U MHpa COIEpKaHUHM B IMOYBEHHO-PACTUTEIHHOM
nokpose Cd u Co (B mouBax Taxxe Pb u Zn) u Gonee
HU3KOM — Mn (B pacteHusix k Tomy ke Zn). Hau-
OoJiee TeCHbIE KOPPESIHOHHBIE CBSA3H O PE3yiib-
TaTaM KOPPEISIHMOHHOTO U (PAKTOPHOTO aHAIN30B
YCTaHOBJICHBI B [T0YBAX CPEH aCCOLMAIINY 3JIEMEH-
ToB (Cd—Ni—Zn), B pactenusix — (Cd—Pb—Co—Ni).

BugoBasi OmoreoxmmMuuyeckass CrHenuaJIu-
3anusa pacrteHuil B HakomieHun TM. Baxubpim
napamMeTpoM, XapaKTepHU3YIOIIUM OOIuil MuHe-
palbHBI COCTaB M COOTHOIICHHWE MHUHEPAIbHBIX
U OPraHWYECKHX BEIIECTB B PACTCHHUSX, SIBIISCTCS
3051bHOCTE. OHA CYMTACTCS TIOKA3aTeIeM alalTupo-
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BAaHHOCTH PACTEHUH K HKOJIOTHYECKHUM YCIIOBHSIM:
4YeM BBINIE 30JbHOCTH, TeM Oojee mpucrocode-
HBI BUJBI K MecTaMm npouspactanus (Ydumiena,
Tepexuna, 2005). [l nucTeeB NpoaHaIU3UPO-
BaHHOUW BBIOOPKH PAcCTEHHUH ATOT MOKA3aTellb Baph-
upoBan ot 1.9 % y mmansl Celastrus flagellaris
Rupr. 1o 17.1 % y HeBbicokoro Kycrapuuka Rubus
sachalinensis Lévl., cocrarmsisi B cpennem 9.7 %.
[ToBsiienHbIe 3HaYeHUs 30abHOCTH (12.5-17.0 %)
OTMEUEHBI y OOJBIIMHCTBA TPEACTABUTEICH Ce-
meiictB Hydrangeaceae, Actinidiaceae, Ulmaceae,
Araliaceae. [[is1 Bcex JepeBSHHUCTHIX JIMaH (3a HC-
kimouenueM Celastrus flagellaris) Takxe Xxapakrep-
Ha BBICOKAs 30JIbHOCTH JINCTHEB (11.6—14.8 %). OT-
METHM, 4TO OOJIBIIIMHCTBO BXOJSIINX B YKa3aHHBIC
CEMEICTBa BHJIOB SIBIISIFOTCS SHAEMUKAMH U PEJTHK-
TaMH JaJIbHEBOCTOYHOM (DIIOPHI.

Conepxanne cBuHIa n3Mensiercst ot 0.34 Mr/kr
B xBoe Pinus koraiensis Siebold et Zucc. no
17.48 mr/kr B nuctbax Rubus sachalinensis nipu
cpenneM yposHe (6.08 £+ 0.42) mr/kr. Koaddurment
Bapuaimu — 61 %. Haubonee BrIcOKHE KOHIICHTpa-
muu Pb ormeuens! y cienyromux BUIOB: Lonicera
caerulea L. (14.60 mr/kr), Rhamnus davurica Pall.
(13.20 wmr/kr), Euonymus maximovicziana Prokh.
(12.07 mr/kr), E. macroptera Rupr. (11.43 wmr/kr),
E. sacrosancta Koidz. (9.47 wr/kr), Deutzia
amurensis (Regel) Airy Shaw (12.03 mr/kr), Ribes
mandshuricum (Maxim.) Kom. (11.51 wmr/kr),
Padus avium Mill. (10.70 mr/kr), Eleutherococ-
cus sessiliflorus (Rupr. et Maxim.) S.Y. Hu
(10.15 wr/xr), E. senticosus (Rupr. et Maxim.)
Maxim. (9.48 wmr/kr), Securinega suffruticosa
(Pall.) Rehd. (7.90 mr/kr), a Takxe y JAepeBSHU-
cTeix nuaH Vitis amurensis Rupr. (12.36 wmr/kr),
Actinidia kolomikta (Maxim.) Maxim. (10.30 mr/kr),
Schisandra chinensis (Turcz.) Baill. (8.85 mr/kr).
Cpennue u Onuskue K HUM ypoBHH Pb 3aduk-
CHpOBaHBI B JIUCTBIAX Acer tegmentosum Maxim.,
A. mono Maxim., Crataegus maximowiczii
C. K. Schneid., Viburnum burejaeticum Regel et
Herd., V. sargentii Koehne, Rhododendron
mucronulatum Turcz., Syringa wolfii C. K. Schneid.,
Salix udensis Trautv. et Mey., Spiraea ussuriensis
Pojark., Phellodendron amurense Rupr. Munu-
ManpHO HakarumBaroT Pb (1.37-0.67 mr/kr) mpe-
UMYIIECTBEHHO BHUJbI, YMEPEHHO U DPEIKO BCTpe-
qarommecsi Ha 00cnenoBaHHON TeppuTopun: Abies
holophylla Maxim., Maackia amurensis Rupr. et
Maxim., Betula platyphylla Sukacz., Philadelphus
schrenkii Rupr. et Maxim., Fraxinus mandshurica
Rupr., Juglans mandshurica Maxim., Armeniaca
mandshurica (Maxim.) B. Skvortz., Salix caprea L.
u muana Celastrus flagellaris.
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CpenHee coiep)KaHUE HUKENIS COCTaBISICT
(2.07 + 0.12) mr/kr. Ero ypoBeHb BapbupyeT B 3a-
BUCUMOCTH OT Buaa pacteHuit ot 0.13 wmr/kr B
xBoe Pinus koraiensis 1o 5.08 MI/KT B JHCTBAX
Philadelphus schrenkii. Koadpuruent Bapuanun —
53 %. MakcumaibHO HakarmiMBalT Ni clenyro-
mwme Bunwl: Philadelphus schrenkii (5.08 wmr/kr),
Salix gracilistyla Miq. (5.00 wmr/kr), S. udensis
(4.84 wmr/kr), Rubus sachalinensis (4.48 wr/kr),
Euonymus  macroptera (426 wmr/kr), Tilia
mandshurica Rupr. (3.75 mr/xr), Lonicera caerulea
(3.46 mr/kr), L. maackii (Rupr.) Herd. (3.44 mr/kr),
Padus avium (3.20 mr/kr). MuHIMansHO€ coaep-
kanue Ni (0.81— 0.22 MI/Kr) OTMEUYEHO y BHJIOB:
Micromeles alnifolia (Siebold et Zucc.) Koehne,
Tilia taguetii C. K. Schneid x T. amurensis Rupr.,
Fraxinus mandshurica, Acer barbinerve Maxim.,
Tilia amurensis Rupr., Celastrus flagellaris,
Ulmus pumila L., Juglans mandshurica, Salix
caprea, Armeniaca  mandshurica, Maackia
amurensis. JlokanbHO-(OHOBOMY  COIEpKAHHUIO
Ni COOTBETCTBYIOT €ro 3HaveHHs, 3a(UKCHPO-
BaHHbIe y Abies nephrolepis (Trautv.) Maxim.,
Alnus hirsuta (Spach) Fisch. ex Rupr., Corylus
heterophylla Fisch. et Trautv., Viburnum sargentii,
Acer pseudosieboldianum (Pax) Kom., A. mono,
Lespedeza bicolor Turcz., Sorbaria sorbifolia (L.)
A. Br., Actinidia kolomikta, A. polygama (Siebold
et Zucc.) Miq., Schisandra chinensis.

Cpennee comepkanue KoOaiabTa COCTABIISIET
(1.43 £ 0.09) mr/kr. Kak oTMeueHO BbIIlIe, OHO MTOYTH
B 3 pa3a mpeBbIIIaeT KIAPK PACTCHUN CYIIN U HOP-
MAJIBHBIN YPOBEHB COAEPKAHUA AJISI 3pEIIBbIX TKAaHEN
muctheB. ColepkaHWe MeTaia BapbUPYeT cpe-
1 onpoboBaHHOM BbIOOPKHU BUAOB OT 0.16 (Pinus
koraiensis) no 3.84 wr/kr (Lonicera caerulea).
Koappunment Bapmanum — 58 %. Makcumans-
HBIC TIOKa3aTenu KoOajbra NpUcyIiu FEuonymus
macroptera (3.62 wr/xr), Deutzia amurensis
(2.86 wr/kr), Philadelphus tenuifolius Rupr.
et Maxim. (2.76 MI/Kr), a OYE€Hb HH3KHE —
Maackia amurensis (0.27 wr/kr), Betula platy-
phylla (0.28 wr/xr), Armeniaca mandshurica
(0.30 mr/kr). ®onoBbie conepxkanus Co 3apuk-
cupoBaHbl B JUCThIX Crataegus maximowiczii,
Rubus crataegifolius Bunge, Acer tegmentosum,
Rhododendron mucronulatum.

Cpennee coxnepxxkanue kaamus — (091 =+
+ 0.07) mr/kr. OHo, momo6HO conepxkanuio Co, Cy-
IIECTBEHHO MPEBBIIIACT CTAHIAPTHBIC MOKA3aTeIIH
JUIS paCTUTENBHOCTU: OT 3—4 (ApeBecHble BUbI
EBponeiickoii Poccun) no 26 pa3 (kimapk pacteHuit
cymm). B 3aBucMMOCTH OT BHIA pacTeHU# copaep-
xanne Cd B cpaBHMBaecMOW BBIOOpKE BapbUPYET
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ot 0.07 (Pinus koraiensis) no 2.71 mr/xr (Salix
udensis). Koapduuuent Bapuamuu — 71 %. Cpen-
Hee M ONM3KOe K HUM COJCp)KaHHe MeTajia Ha-
omonaetcst y Sorbaria sorbifolia, Abelia coreana
Nakai, Sambucus racemosa L., Rhododendron
mucronulatum, Acer tegmentosum. IlpenensHo
Hu3kue 3HaueHuss Cd oTMeueHbI TPEUMYIIECTBEHHO
y BHJIOB, YMEPEHHO U PEJIKO BCTPEUAIOIINXCS B 00-
CJIEJOBAHHBIX HacaXJeHUsX: oueHb HU3Koe (0.11—
0.15 mr/xr) — y Maackia amurensis, Armeniaca
mandshurica, Alnus hirsuta, Cerasus sargentii
(Rehd.) Pojark., Tilia taguetii x T. amurensis,
T. amurensis, Juglans mandshurica, Malus manshu-
rica (Maxim.) Kom., Padus maximowiczii (Rupr.)
Sokolov; oyeHb BwIcOKOe (2.56-2.69 Mr/kr) —
y Rubus sachalinensis, Salix gracilistyla, Lonicera
caerulea.

CpenHee conepkaHWe IUHKAa COCTaBIISET
(30.4 £ 3.3) mr/kr, uTto B 3—4 pa3a HUXKE yKa3aH-
Horo aJis1 pacrenuit EBponelickoii Poccun u HOpMbl
JUISL 3peibIX TKaHed JauctbheB. CpeqHUM 3HAYEHU-
SIM COOTBETCTBYET cojepkaHue Zn y 13 BHUIOB, B
TOM 4YHCJIE€ y JIOMUHAHTBHI JIECOMAPKOBBIX HaCaK-
nennit  Quercus mongolica W OCHOBHBIX JIECO-
00pa3yroIux MOpPOJl PAaCTHTEIBHBIX COOOIIECTB
nonyoctpoBa: Ulmus japonica (Rehd.) Sarg.,
Phellodendron amurense, Fraxinus rhynchophylla
Hance, Abies holophylla, Kalopanax septemlobus
(Thunb.) Koidz., Ligustrina amurensis Rupr.,
Acer pseudosieboldianum w np. [ns storo me-
Tajyla OTMEUYeHa MaKCHMalbHas MEXBHUIOBAs
BapuabenbHOCTh 3HadeHuit: ot 1.5 (Celastrus
flagellaris) mo 415.2 wr/xr (Salix udensis); xo-
apunment Bapuanun — 96 %. Cnaboe Hakoruie-
Hue Zn yctanoBieHo y Ulmus laciniata (Trautv.)
Mayr (11.6 wmr/kr), Lonicera praeflorens Batal.
(12.1 wr/kr), Rhamnus davurica (12.3 wr/kr),
Acer barbinerve (12.9 mr/kr); Bbicokoe — y Salix
gracilistyla (217.5 wr/kr), Populus tremula L.
(159.6 mr/kr), Syringa wolfii (159.0 mr/xr), Betula
davurica Pall. (125.9 wmr/kr), B. costata Trautv.
(124.1 mr/xr) u gp.

Cpennee coxmepxanme wMeau — (6.44 =+
+ 0.33) wmr/kr. Cpenu ompoOOBaHHOW BBIOOPKH
BUI0B coiepkanne Cu BappUpyeT B Ipeeliax
0.79-24.38 wmr/kr (ko>pUIMEHT Bapualuul —
49 %). Kak MuUHUMaIbHBIC 3HAYCHUS MEIH, 3apHrK-
cupoBanubie y Celastrus flagellaris (0.79 wmr/kr)
W XBOUHBIX mopon Pinus koraiensis (1.44 mr/xr) u
Abies holophylla (2.29 mr/kr), Tak U MaKCUMaJb-
Has e¢ KOHIEHTpalusi B JUCTbAX Alnus hirsuta
(24.38 Mr/Kr) BBIXOIAT 3a Mpeaebl HOPMaTbHBIX
COZIepKaHMM, YKa3aHHBIX B JIUTEparype. B mepsom
ciydae KoHueHTparus Cu OnmM3Ka TOKCHYHOM, BO
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BTOPOM — [ (UIIUTHOM JUIs 3pEIbIX TKaHEH JTUCTHEB
(Kabara-Ilenmuac, Ilenauac, 1989). Beicokoe Ha-
KOIUICHHE MeTalljla OTMEYEHO Takxke y juaH Vitis
amurensis (12.65 mr/xr), Actinidia arguta (Siebold
et Zucc.) (10.30 wmr/kr) u Schisandra chinensis
(9.26 wmr/kr), y uB Salix udensis (10.60 mr/kr) u
S. gracilistyla (10.02 mr/xr), y Juglans mandshurica
(9.10 mr/kr) u Quercus mongolica (8.90 mr/kr).
CpenHuM 3HaYEHUSIM OTBEYAIOT YPOBHU MEIU Y
Fraxinus rhynchophylla Hance, Betula davurica,
Tilia taguetii x T. amurensis, Acer mono, Aralia
elata (Miq.) Seem., a Takke y MHOTHX KyCTapHH-
KOB, B TOM YHCJIC M IIHPOKO PACIpOCTPAHCHHBIX:
Lespedeza bicolor, Eleutherococcus sessiliflorus,
Lonicera maackii, L. chrysantha Turcz. ex Ledeb.,
L. praeflorens, Sorbaria sorbifolia n np.

Cpennee coxmepkanune mapranma — (148.7 =+
+ 14.8) mr/kr. Ono Habmionaercs y Acer barbinerve,
Rubus sachalinensis, R. crataegifolius, Sorbaria
sorbifolia. Jlnsg 3Toro Merayuia, TOAOOHO ITUHKY,
XapaKTepPHO BBICOKOEC MEXBHOBOEC BaphbHPOBAHUEC
nokaszaresiei comepxanus — 87 %: MUHUMaIbHOE
(7.7 mr/xr) otmeueHo y Malus manshurica, a Mak-
cumasibHoe (1153 wmr/kr) — y Salix udensis. Ycra-
HOBJICHHBIM BEPXHUU NIPEAEII CONCPKAHUA MapraH-
1a B 2 pa3za u 0oJiee MPEeBOCXOAUT KOHIIEHTPAIIHIO,
KOTOpasi CUMTAeTCs TOKCUYHOM st ymcTheB (Ka-
Oara-Ilennuac, [Tenauac, 1989), u B 5 pa3 Bblmie
KJ1apka pactenuit cymm. K BugamM-KoHIIeHTparopam
Mn otHocaTcs Takxke Rhododendron mucronu-
latum (606 wmr/kr), Syringa wolfii (586 wMr/Kkr),
Aralia elata (500 wr/xr), Salix gracilistyla
(439 wr/kr), Betula platyphylla (428 wr/xr),
Corylus mandshurica Maxim. (388 mr/kr), Quer-
cus mongolica (315 wmr/xr), Acer tegmentosum
(311 wmr/kr), Betula davurica (307 mr/kr) u np.
Huskoe comepkanne Mn, siBrsiroreecss aeQuImT-
HBIM JIJIs1 3pEJIbIX TKAHEH JIMCThEB, 3a(PUKCUPOBAHO
y Celastrus flagellaris (10.4 mr/xr), Ulmus pumila
(12.7 mr/kr), U. laciniata (17.5 mr/kr), Armeniaca
mandshurica (13.2 mMr/kr) u ap.

Cpennee comepkanme jxeme3a — (138.0 =+
+ 5.4) wmr/kr. MI3MEHUMBOCTH ATOTO TOKa3are-
7S cpean ONpoOOBaHHOW BBIOOPKH BHUJIOB MHU-
HUMaJNbHAsg JUIS paccMaTpPUBAeMOH acCOIUaIiy
TM: xoaddunment Bapmammu paeH 34 %. Pas-
Max TIOKa3aTelei CoAep)KaHUs MPH ITOM Orpa-
HudeH crnenyomumu 3HadeHusmu: 20 (Celastrus
flagellaris) — 260 wmr/xr (Rubus crataegifolius).
Huskum comepxanuem (4548 MI/kr) omimyaror-
csi Takke Armeniaca mandshurica, Salix caprea,
Pinus koraiensis, BoicOkuM — Rubus sachalinen-
sis (238 wr/kr), Eleutherococcus senticosus
(220 mr/xr), Betula davurica (218 mr/kr), Euonymus
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pauciflora Maxim. (217 wr/kr), Carpinus cor-
data Blume (212 wr/kr), Corylus heterophylla
(205 mr/kr), Spiraea ussuriensis (204 mr/xr). Cpen-
HEMY COJICp)KaHUIO COOTBETCTBYIOT YpoBHU Fe B
JIUCTBAX Ribes maximoviczianum Kom., Lonicera
caerulea, Sorbaria sorbifolia, Rhamnus davurica,
Phellodendron amurense, Eleutherococcus sessi-
liflorus.

Juddepenunanus apoopudiopbl M0 HHTEH-
CHBHOCTH HAKOILIEHHs] METAJIJIOB, BHITTOIHEHHAS
Ha ocHOBe 3HaueHui kod3ddummenta OMH, mo3Bo-
Jiuia BbIAECIUTD 3 TPyNIbl BUAOB — BBICOKOM, cpea-
HEel W HU3KOH MHTEHCHBHOCTH HakoruieHus. OHH
00BEAMHSIOT COOTBETCTBEHHO BUIBI-KOHIIEHTPATO-
PBI, BUJIBI C JIOKAJIbHO-(OHOBBIM COJICPKAHUEM Me-
TAJJIOB U BU/IbI, UHAN(D(EPEHTHBIE 110 OTHOILIECHHIO
K paccMaTpuBaeMoOi acCOIMAIIH METAILIOB.

I'pynna Hambosee akTUBHBIX KOHILIEHTPATOPOB
MeTauioB BKioyaeT 15 BumoB. M3 mx uucia uBa
yackas Salix udensis IposiBUIa CBEPXKOHIIEHTpALU-
OHHBIC CITIOCOOHOCTH TIO OTHOIIEHUIO K Zn, COJIep-
YKaHHWE KOTOPOTO B €€ JIUCThAX COCTAaBMWIO 415 Mr/Kr
CyXoro BemecTna, 4to B 14 pa3 npesbimaet JIDD.
OCHOBHOH K€ BHJOBOH COCTaB I'PYIIBI Xapakre-
pusyercsi 3—9-KpaTHbIM HAaKOIUIEHHMEM METaJlIOB
OTHOCHTEIIFHO JIOKAIbHO-(DOHOBBIX YypOBHEW. Jlis
OONBIIMHCTBA 3TUX BHUIOB Hanbojee XapaKTepHO
CYIIIECTBEHHOE 000TaIEHIE IUCTHEB ITMHKOM (Salix
gracilistyla, Syringa wolfii, Populus tremula, Betula
davurica, B. costata) n mapranuem (S. udensis,
B. platyphylla, Aralia elata, Corylus mandshurica,
S. wolfii, Rhododendron mucronulatum). Octaib-
HBIC BHUJIbl OTIIMYAIOTCS OUYEHb BHICOKOH aKKyMYyJIsi-
nueit Cu (4-kpatHoii o cpaBHeHuto ¢ JIDD) — Alnus
hirsuta; Cd u Co (3-kpatHoii) — Lonicera caerulea,
Pb u Cd (3-xparnoit) — Rubus sachalinensis; Co
(2.5-xparnoit) — Euonymus macroptera.

Bunpl, B KOTOPBIX YPOBEHD TSXKEIBIX METAJIOB
B 1.5-2 pa3za u Gonee npeBsbImiaeT (POHOBBIN U KOTO-
pBIe IMEIOT HanOOoJIee PEeNPE3eHTATHBHBIE BEIOOPKH
naHHBIX (1 < 3), mpuBeaeHBI B Ta0. 2.

MHorue BUIbI-KOHIIEHTPATOPBl METAJJIOB BECh-
Ma TIepCIEKTUBHBI B KQYECTBE «OKUBBIX (DUIBTPOBY
JUI 9KOJOTMYECKOH ONTHUMM3aluu ypOaHWU3UpO-
BaHHOHM Cpejibl, a TaKKe Ui OMOpeMeTualuy 3a-
IPS3HEHHBIX METAJUIAMU TEPPUTOPHUM, XOTS JUIS
YTOYHEHHUsI cocTaBa Haunbosee (QyHKIIMOHAIBHBIX
BUJIOB HYKHBI JIOTIOJTHUTEIbHBIE UCCIEIOBAHUS O
OLICHKE UX TOJICPAHTHOCTH U YCTOHUHUBOCTH B YCJIO-
BUSIX TEXHOTCHE3a.

B rpynmy crnaboro HakomJIeHHS ~MeTall-
noB Bouwu Pinus koraiensis, Abies holophylla,
Juglans mandshurica, Fraxinus mandshurica, Tilia
amurensis, Salix caprea, Ulmus pumila, Maackia

CUBUPCKUM JIECHOM XYPHAJL Ne 6. 2017
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Tadsmua 2. BuIbl-KOHIEHTPATOPBI TSKEIBIX METAIJIOB B YCIOBUAX JIECHBIX SKOCUCTEM I1-0Ba MypaBbeB-AMYypPCKHUH

B CopneprkaHue TSDKEIIIX METAJLIOB, MI/KT CyX. B-Ba

“ Pb Ni Co cd Zn Cu Mn Fe
Acer mono - - - - - - 237.6 -
A. pseudosieboldianum - - - - - - 270.5 -
A. tegmentosum - - - - - - 310.6 -
Actinidia kolomikta 10.30 - 2.29 1.58 - - - -
A. polygama - - 2.11 - - - - -
Aralia elata - - - - 47.83 - 499.6 -
Eleutherococcus senticosus 9.48 - 2.14 1.59 - - - 220.1
E. sessiliflorus 10.15 - 2.19 1.62 - - - -
Alnus hirsuta - - - - - 24.38 - -
Betula costata - - - - 124.14 - - -
B. davurica - - - - 125.90 - 306.8 217.5
B. platyphylla - - - - 77.83 - 427.6 -
Carpinus cordata - - - - - - 290.3 212.3
Corylus mandshurica - - - 1.35 - - 387.7 -
Lonicera chrysantha - - 2.12 - - - - -
L. maackii 9.98 3.44 2.14 1.75 - - - -
Viburnum burejaeticum - - 2.08 1.38 - - - -
Euonymus macroptera 11.43 4.26 3.62 - - - - -
E. maximovicziana 12.07 - 2.45 1.82 - - - -
E. pauciflora - - - - - - - 217.3
E. sacrosancta 9.47 - - 1.43 - - - -
Rhododendron mucronulatum - - - - - - 605.6 -
Securinega suffruticosa - - - 1.38 - - - -
Quercus mongolica - - - - - - 315.3 -
Ribes mandshuricum 11.51 - 2.32 1.64 - - - -
R. maximoviczianum - - - - - - 294.0 -
Deutzia amurensis 12.03 - 2.86 1.68 - - - -
Philadelphus tenuifolius - - 2.76 1.50 - - - -
Rhamnus davurica 13.23 - 2.53 1.82 - - - -
Padus avium 10.70 3.20 2.08 1.40 - - - -
Rubus crataegifolius 9.45 - - 1.39 - - - 260.0
Spiraea ussuriensis - - - - - - 236.7 204.6
Populus tremula - - - - 159.61 - - -
Salix gracilistyla - 5.00 2.50 2.67 217.51 10.02 439.4 -
S. udensis - 4.84 - 2.71 415.17 10.60 1153.1 -
Schisandra chinensis 8.85 - - - - - - -
Tilia mandshurica - 3.75 - - - - - -
T taguetii x T. amurensis - - - - - - 260.4 -
Vitis amurensis 12.36 - 2.25 - - 12.65 - -

Tpumeuanue. Xupusim mpudToM BEIAETCHH HanOOIee aKTHBHBIC BHBI-KOHIEHTPATOPsl TM, y KOTOPBIX COflep KaHNE METAIOB

B 3 pasa u 6onee npesbiiaet JIDD.

amurensis, Berberis amurensis Rupr. u ap. Hus-
KO€ CyMMapHOE COJepKaHUEe METAJIOB XapakKTep-
HO ¥ JJI1 MHOTHX BHJIOB PO3OILBETHBIX: Armeniaca
mandshurica, Malus manshurica, Micromeles
alnifolia, Padus maximowiczii, Cerasus sargentii.
MuHUMaBHEIM K€ COJEpKaHHEM BCEX paccMa-
TPUBAEMbIX METaJUIOB oTiinyaercs nuana Celastrus
flagellaris.

CUBUPCKUI JIECHOU YKYPHAJL Ne 6. 2017

JlokanbHO-()OHOBBIM  YPOBHSIM COOTBETCTBY-
€T COJCp)KaHHUE BCEX CPAaBHUBACMBIX METAJLJIOB
B Sorbaria sorbifolia. ®oHOBBIE cOAEpKAHUS IO
5—6 mertamiam 3adukcupoBanbl y Acer mono (Pb,
Ni, Cd, Zn, Cu, Fe), Abelia coreana (Ni, Co, Cd, Cu,
Fe), Crataegus maximowiczii (Pb, Ni, Co, Cd, Fe),
Phellodendron amurense (Pb, Co, Cd, Zn, Cu, Fe),
Rhododendron mucronulatum (Pb, Ni, Co, Cd, Zn,
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Cu), Ulmus japonica (Ni, Co, Zn, Cu, Fe), Viburnum
burejaeticum (Pb, Ni, Zn, Cu, Fe), V. sargentii (Pb,
Ni, Co, Cd, Cu, Fe). Eme mist 12 BUI0B yCTaHOB-
neHo (oHoBoe comepxanue mo 4 TM, B ToM umc-
Je s TaKUX TUINHYHBIX MpEeICTaBUTENIed XBOM-
HO-IIMPOKOJIMCTBEHHBIX JIECOB, KaK KIEHBI (Acer
pseudosieboldianum, A. tegmentosum), 4epeMyxu
(Padus avium, P. maackii (Rupr.) Kom.), nemuna
maHpwKypekas Corylus mandshurica, qyOyuIHUK
TOHKONMUCTHBIN Philadelphus tenuifolius, TaBonra
yccypuiickas Spiraea ussuriensis v 1p. B rpymiy i0-
KalbHO-(hOHOBOTO conepskanusi TM BoluIM MHOTHE
SHJEMHUKH W PEIHKTHI JTaTbHEBOCTOYHOU (DIIOPHI:
Aralia elata (Ni, Cu, Fe), Kalopanax septemlobus
(Ni, Zn, Mn, Fe), Securinega suffruticosa (Cu, Fe),
Schisandra chinensis (Ni, Co, Cd, Fe) u np., a Tak-
XKe ykaszaHHble Bblie Phellodendron amurense u
Rhododendron mucronulatum.

Buoreoxumuyeckasi crnenHaaH3anHusa  ce-
MeiicTB apoopudopbl. AHATN3 aKKYMYJISTHBHBIX
criocoOHOCTel 00CNIeI0BaHHOTO cOCTaBa apOopH-
(y1opbI Ha YPOBHE CEMEINCTB MO3BOJIMI YCTAaHOBHUTD
cienyoomue 3akoHomepHocTH. Haubonee Bbico-
KH€ 3HAYEHHS 30JIbHOCTH OTMEUEHBI y BUJIOB, MPH-
Hajuiexamux cemeirictBam Hydrangeaceae (13.0—
15.3 %), Actinidiaceae (12.5-13.2 %), Ulmaceae
(10.9— 17.0 %), Araliaceae (10.1-12.8 %). Bsico-
Kas 30JbHOCTh JucTheB (11.6—-14.8 %) xapakrepHa
JUIsl OOJIBIITMHCTBA CEMEHCTB JIEPEeBSHHUCTHIX JIMAH.
K HM3KO30JbHBIM pacTEHUSIM OTHOCATCSI CEMEM-
ctBa Pinaceae (2.7-5.6 %), Berberidaceae (5.2 %),
Fagaceae (6.6 %) 1 OOJNBIIMHCTBO BUI0B CEMENCTB
Betulaceae (6.6-8.3 %) u Aceraceae (5.8-8.0 %).

OO6001eHHbIe JaHHBIE MO OCOOEHHOCTSAM Ha-
KOIUICHUS TSDKEJBIX METAJJIOB Pa3HBIMU CEMEHCT-
BaMH JAJIbHEBOCTOYHOM apOopuQIopsl MPUBEICHBI
B TaoOm. 3.

Camble BBICOKHE CHOCOOHOCTH K aKKyMYyJIs-
IIUM METAJIJIOB YCTAHOBJICHBI Y YETHIPEX CEMEICTB:
Vitaceae (Pb, Co, Cd, Cu), Rhamnaceae (Pb, Co,
Cd), Hydrangeaceae (Ni, Co) u Shisandraceae (Pb,
Cu). MuHHAMaJIbHBIE CITOCOOHOCTH K HAKOILJICHHUIO
6onpmmHcTBa TM OoTMeuensl y Juglandaceae (3a
uckmouenueM Cu) u Pinaceae (kpome Ni, Zn, Mn).
Ouenp c1ab0 HAKAIIMBAIOT LENBIA PsI METAIJIOB
npencraButenu cemeiictB Berberidaceae (Ni, Cd,
Mn), Rhamnaceae (Zn, Cu, Mn), Tiliaceae (Co,
Cd), Ulmaceae (Cd, Mn), Vitaceae u Euphorbiaceae
(Zn, Mn). JlokanbHO-(DOHOBBIE COIEPKAHUS METAII-
70B HanboJree XapaKTepHBI ISl PACTEHUI CEMEHCTB
Ericaceae (Pb, Co, Cd, Zn), Rutaceae (Pb, Co, Zn,
Fe), Araliaceae (Ni, Cu), Shisandraceae (Ni, Mn).

CornmacHO TONyYEHHBIM pe3yJbTaTaM, BUABI U
CEeMEHCTBa JTabHEBOCTOUHOW apOOpUGIIOpHl €O
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CPEIHUM COJIepKaHUEM METAJUIOB BIIOJTHE a/IeKBaT-
HO OTpaXkaroT ()OHOBBI XMMHUYECKHUI COCTaB pac-
TUTENBHOCTH. M3 HUX HamOoiee TUIUYHBIE JIECO-
o0pa3yrol1iue mopo/ sl XBOHHO-IIMPOKOIMCTBEHHBIX
necoB FOxuoro ITpumopss, a Takke HEKOTOpHIE
9H/IEMUKH M PEIHUKTHI JaJIbHEBOCTOYHON apbopu-
(IIOpBI MOTYT YCIIEITHO MCIIOJIE30BAThCS B KAYECT-
B (UTOMHAMKATOPOB B OMOMOHHTOPUHTOBBIX M
(UTOMHAMKAIIMOHHBIX UCCIEIOBAHUAX PErHOHAb-
HBIX JIECHBIX YKOCHCTEM.

Ounenka c0aJJaHCHPOBAHHOCTH XMMH4eCKO-
ro coctaBa pacreHuii. IHIukaTopHbIM MOKa3are-
jgeM cOaJaHCUPOBAHHOCTH XUMHYECKOTO COCTaBa
pacTeHuil ABISAETCS COOTHOLICHHE HEKOTOPBIX Iap
ONMU3KHUX IO CBOMCTBAM XHUMHYECKHX JJIEMCHTOB
YETHBIX W HEYETHBIX PSIOB MEPUOIUYECKON CH-
crembl JI. 1. MenneneeBa, B Tom uucie Fe : Mn
(Bunorpanos, 1935; Kuct, 1987). CoorHolieHue
Fe : Mn y COBpEMEHHOW pacCTUTEINBHOCTH XapaK-
TepHU3yeT ONTHUMAJILHOCTh Ipoliecca (HOTOCHHTE3A.
B ¢donoBbIX ycroBusix ero gpusnosgoruueckas Hop-
Ma, CyZisl IO JaHHBIM pa3HbIX aBTOpoB (boitueHko u
np., 1972; Kabara-Ilenguac, [leanuac, 1989 u np.),
BapbupyeT B npenenax 1.2 (2.0)-2.5. Ilpu 6onpmeit
BEJIMYMHE 3TOTO OTHOIICHUS BO3MO)XHO YTHETCHHE
Ouonornyeckoi NpoxyKTUBHOCTU. OJTHAKO CIIEAYyEeT
3aMETHTh, YTO ATU 00OOIIEHUs CIeNaHbl B OCHOB-
HOM Ha IIPUMEpE TPABSHUCTBIX pacTeHuil. Onru-
MaJIbHOTO k€ cooTHomeHuss Fe u Mn mns pocra
JIPEBECHBIX PACTEHUH, KaK CIIpaBeIIMBO OTMEYasa
emnie B koHIe npomnnioro Beka T. A. ITapubok (Pac-
TeHus..., 1983), dusmomoramMmu pacTteHUil 0 CHUX
Mop He ycTaHoBieHO. [lo ee pacyeTHBIM JaHHBIM,
BEJIMYMHA 3TOr0 TOKa3areis JUIsi HEKOTOPBIX Tpa-
BSHUCTBIX PACTCHUH, AEPEBHEB M KYCTApPHUKOB U3
(OHOBBIX YCIIOBHH pa3IMYHBIX PETHOHOB MOXKET
konebarecs ot 0.03 1o 7.60.

Ecnu cynuth 1o mosy4eHHbIM HaMU pe3yibTa-
TaM, TO JJISl 30HAJIBHBIX SKOOHMOMOpP(] perrnoHa uc-
CJIENOBaHUN COOTHOIIEHWE e : Mn m3MmeHsercs
B psaay: 0.46 (xBoiineie nepeBbsi) — 0.72 (ymcr-
BeHHbIEe JiepeBbsi) — 0.98 (kycrapuuku) — 1.31
(nnanbl) — 2.04 (TpaBsHucThie pactenwms). [lpu
pPaccMOTPEHUH BCEro ONpPOOOBAHHOTO BHJIOBOTO
COCTaBa JIEPEBSIHUCTHIX PACTCHUH JAMAaIa30H 3Hadye-
HUH TOTO MMOKa3aTelis CYIIECTBEHHO PacIIupsIeTCs:
ot 0.09 (Salix udensis) u 0.21 (Syringa wolfii) no
9.86 (Ulmus pumila) w 11.70 (Malus manshurica).

JKeneszo mpenmyIecTBEHHO HaKarIMBalOT pac-
TeHus cemeiicTBa Actinidiaceae (Fe/Mn = 1.83), a
Takke OONBIIMHCTBO BUJOB ceMelicTB Celastraceae
(2.52), Hydrangeaceae (2.53), Oleaceae (2.58),
Ulmaceae (7.37) u ogHOBHIOBBIE ceMelicTBa Ru-
taceae (2.98), Berberidaceae (2.23), Rhamnaceae

CUBUPCKUM JIECHOM XYPHAJL Ne 6. 2017
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Taoauna 3. IHTEeHCUBHOCTH HAKOTUICHUS] METAJUIOB CEMENUCTBAMH PacTEHUH, (DOPMUPYIOIINX
JPEBECHO-KYCTapHUKOBEIE APYCHI JIECOB I-0Ba MypaBbeB-AMypCKHil

Tsprebie I'pyniiel ceMelcTB pacTeHUH 10 CTEIIEHN HAKOILIEHUS] METAILIIOB
MeETaJLIbL BbIcOKast (>1.5 M) cpenusist (M £ m) Huskas (<1.5 M)
CBuHell Rhamnaceae Juss. Ericaceae Juss. Juglandaceae A. Rich. ...
Vitaceae Juss. Rutaceae Juss. Pinaceae Lindl.
Shisandraceae Blume
Hukenp Hydrangeaceae Dumort. Actinidiaceae Hutch. Juglandaceae A. Rich. ...
Shisandraceae Blume Berberidaceae Juss.
Betulaceae S. F. Gray
Araliaceae Juss.
KobGaner Actinidiaceae Hutch. Ericaceae Juss. Fabaceae Lindl. s. .
Hydrangeaceae Dumort. Rutaceae Juss. Tiliaceae Juss.
Rhamnaceae Juss. Juglandaceae A. Rich. ...
Vitaceae Juss. Pinaceae Lindl.
Kangmwii Rhamnaceae Juss. Ericaceae Juss. Berberidaceae Juss.
Euphorbiaceae Juss. Fagaceae Dumont.
Vitaceae Juss. Juglandaceae A. Rich. ...
Pinaceae Lindl.
Tiliaceae Juss.
Ulmaceae Mirb.
Hunak Salicaceae Mirb. Ericaceae Juss. Euphorbiaceae Juss.
Fagaceae Dumont. Juglandaceae A. Rich. ...
Rutaceae Juss. Rhamnaceae Juss.
Shisandraceae Blume
Vitaceae Juss.
Mens Vitaceae Juss. Araliaceae Juss. Pinaceae Lindl.
Shisandraceae Blume Caprifoliaceae Juss. Rhamnaceae Juss.
Juglandaceae A. Rich. ex Kunth Fabaceae Lindl. s. 1.
Betulaceae S. F. Gray Hydrangeaceae Dumort.
Mapranen Ericaceae Juss. Shisandraceae Blume Actinidiaceae Hutch.
Fagaceae Dumont. Pinaceae Lindl. Berberidaceae Juss.
Euphorbiaceae Juss.
Hydrangeaceae Dumort.
Juglandaceae A. Rich. ...
Rhamnaceae Juss.
Rutaceae Juss.
Ulmaceae Mirb.
Vitaceae Juss.
Keneso Rhamnaceae Juss. Juglandaceae A. Rich. ...
Rutaceae Juss. Pinaceae Lindl.
Tiliaceae Juss.

Tpumeuanue. M + m — cpenHee 1 OmuOKa CPEIHETO.

(2.19). Mapranen Hambosee axKTHBHO KOHIICH-
TpupytoT pacteHus cemeictB Tiliaceae (0.83),
Araliaceae (0.78), Aceraceae u Shisandraceae
(0.75), Betulaceae (0.61), Fagaceae (0.54), Pinaceae
(0.47), Ericaceae (0.31) u Salicaceae (0.22). Brosn-
HE 3aKOHOMEPHO, YTO CPEIU PACTEHHH C MPEHMY-
[IECTBEHHBIM HAKOIUIEHUEM MapraHiia OTMEYaeTcs
0O0JIBIIIOE KOJMIECTBO BUIOB-MapraHO(UIIOB U pac-
TEHUH C BBICOKAM COJIEp)KaHHEM TaHHHIIOB (XBOM-
HbIC, UBOBBIC, apaJINeBBIC U JIP.).

CUBUPCKUI JIECHOU YKYPHAJL Ne 6. 2017

3AKJIIOYEHHUE

B pesynbrare BBINOJHEHHBIX HCCIEIOBAHUI
oTpe/ieNICHbl JIOKATbHO-(OHOBBIE COACPKAHUS TH-
JKEJIbIX METAJUIOB B MOYBAX U PACTEHUSAX U BbISAB-
JIeHa HKOJIOTO-TEOXUMHUYECKas crienupuKa JIeCHBIX
JKOCHCTEM N-0Ba MypaBbeB-AMYypCKUil, KOTOpas
BBIPa)KAa€TCsl B TIOBBIIIEHHOM II0 CPaBHEHUIO C
apyrumu permoHamu Poccum m mupa coxpepika-
HUU B MOYBEHHO-pacTuTeabHOM TokpoBe Cd u Co
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u O6osnee HU3KOM — Mn. YcraHoBleHHbIE (DOHOBBIE
COZIEP)KaHMsI METAJUIOB CIY)KaT JIOKAJbHBIM JKO-
JOTMYECKUM (POHOM TIPH OIIEHKE 3KOJIOTHYECKOTO
COCTOsIHHSI ypOaHM3MpOBaHHOW cpensl Branuso-
CTOKa W BHOCST BKJaJ B pa3pabOTKy peruoHaib-
HOTO JKOJIOTHYECKOTO (poHA METAIUIOB JJIs TTOYB U
pacTUTENFHOCTH.

O6cnenoBanHoil apOopudiaope mpucyma BbI-
cokasi OHMOreoXMMHUYEcKas CHelHaln3anus Ha
9k0OMOMOp(PHOM, CEMEHUCTBEHHOM U OCOOCHHO
BUJIOBOM YPOBHSX OpraHu3anuu GpuToonoTsl. Mak-
CHMaJbHas MEXBHJOBas OMOTreoXxuMuieckas Tud-
(epeHnmanus oTMeYeHa B COAEp)KaHWU HamOoJee
TUMHYHBIX Ul APEBECHBIX PACTECHHI OHOTEHHBIX
aneMeHToB — Zn (kod¢ddunmeHT Bapuanuu — 96 %)
u Mn (87 %), a Tak)Kke THIIUYHOTO TEXHOTEHHOT'O
metama Cd (71 %).

buoreoxumuyeckas cneuuainzalnys pacTeHUM
Ha YpOBHE SKOOMOMOpP(] MpOSBUIACH B NPEHMY-
IECTBEHHOM HaKOIIEHWH Mn U Zn JINCTBEHHBIMU
nepesbsimu, Pb, Co, Cd, Ni u Fe — kycrapuukamu,
Pb, Co, Cd, Cu — nepeBsHUCTBIMH JiHaHAMHU. J[J1st
XBOWHBIX JIEPEBBEB XapaKTEpHO ci1aboe HaKoILie-
HUe OONBIIMHCTBAa METAJIOB. JlepeBsiHUCTBIE pac-
TEHUS 110 CPAaBHEHHIO C TPABIHUCTHIMUA OOOTAIICHBI
Mn, Co u u3buparenbHo — Zn, HO OTHOCHUTEIBHO
6ennee nocnequux Fe u Ni.

[To MHTEHCHBHOCTH HAKOIUICHHUS METAJIOB BU-
JOBOM cocTaB apOopudiaopsl KiacCupUIMPOBAH
Ha 3 TPYNIBI: BUJIBI-KOHIICHTPATOPHI, BUbI ()OHO-
BOIO M BHIBI HHM3KOro conepxkanusst TM. I'pymma
HanOojee aKTUBHBIX KOHIEHTPAaTOPOB METAIJIOB
chopmupoBana 14 Bumamm: Salix gracilistyla w
S. udensis (Zn, Cd, Mn); Syringa wolfii (Zn, Mn);
Lonicera caerulea (Co, Cd); Rubus sachalinensis
(Pb, Cd); Populus tremula, Betula davurica n
B. costata (Zn); B. platyphylla, Rhododendron
mucronulatum, Aralia elata w Corylus mandshurica
(Mn); Euonymus macroptera (Co), Alnus hirsuta
(Cu). ObnapyxeHo, 4TO KOHIIEHTpalus Mn y cemu
BUI0B (9 % cocraBa) U Zn y AByX BHUJIIOB SBISETCS
TOKCUYHOH COIVIACHO YCJIOBHO HOPMAaTHBHBIM JaH-
HbIM, ipuBeicHHbIM A. Kabata-Ilenauac, X. Ilen-
quac (1989) nns 3penbix TkaHel aucTheB. B rpymmy
BHUJIOB JIOKAJIbHO-()OHOBOTO COZAEPYKAHUS METAJIOB
BOIIUTM MHOTHE THUITMYHBIC JEPEBbS U KyCTAPHUKH
XBOWHO-IIUPOKOJIMCTBEHHBIX JIECOB (Acer mono,
A. pseudosieboldianum, A. tegmentosum, Padus
maackii, Corylus mandshurica, Philadelphus
tenuifolius, Sorbaria sorbifolia, Spiraea ussurien-
Sis), a TaKXkKe HIHAEMUKH U PEIHUKTHI JajJbHEBO-
crounoit ¢mopsl (Kalopanax septemlobus, Phello-
dendron  amurense, Securinega  suffruticosa,
Schisandra chinensis u np.).
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Buasl ¢ BEICOKMM U CpeTHUM cofep:kanneM TM
NPEACTABIAIOT HANOONBIINIA UHTEPEC C MpaKTHye-
CKOM TOUKH 3peHHsl. MHOTHE BUIbI-KOHLIEHTPATOPbI
METAJIJIOB MOKHO PEKOMEHJI0BaTh JJII 3KOJIOrHuYe-
CKOW ONTUMHU3aUUU ypOAaHU3UPOBAHHOM Cpelbl U
Ouopemenuanuy 3arpsi3HEHHBIX TSDKEIBIME MeTall-
JaMH TEPPUTOPHIA, a BUIBI C JOKAIbHO-()OHOBBIM
collep)KaHMEM METaJNIOB — B KauyeCcTBE HWHJIMKATO-
POB [UIsl TPOBEIEHUS IKOJIOTMYECKOTO MOHUTOPHH-
ra JecHou pacturenbHocTH [IpuMoped u J{anbHero
Bocroxa.
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ECOLOGICAL AND GEOCHEMICAL PECULIARITIES
OF THE SOUTH PRIMORYE VEGETATION AND ARBORIFLORA
SPECIES SPECIFICITY IN THE HEAVY METAL ACCUMULATIONS
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Federal Scientific Center of the East Asia Terrestrial Biodiversity, Russian Academy of Sciences,
Far Eastern Branch
Prospekt Stoletiya Vladivostoka, 159, Viadivostok, 690022 Russian Federation

E-mail: shikhova@ibss.dvo.ru

The article deals with the submission of data on ecological and geochemical peculiarities of the forest ecosystems, still
conserved, which were obtained during vegetation research of the Muravyov-Amursky Peninsula of the Primorsky
Krai. For the first time, the species specificity on the heavy metal accumulations has been identified for many Far-
Eastern species of the trees, bushes and woody climbing plants (78 species), which participate in the formation of
the natural phytocenoses of the South Primorye. The accumulative plant properties to accumulate heavy metals (Pb,
Ni, Co, Cd, Zn, Cu, Mn, Fe) are found out in the different systematic groups and life forms of the plants. The best
capacity to concentrate heavy metals (3—9 times more than background level) has been found out at 14 species: Salix
udensis Trautv. et Mey. and S. gracilistyla Miq. (Zn, Mn, Cd); Syringa wolfii C. K. Schneid. (Zn, Mn); Lonicera
caerulea L. (Co, Cd); Rubus sachalinensis Levl. (Pb, Cd); Populus tremula L., Betula davurica Pall. and B. costata
Trautv. (Zn); B. platyphylla Sukacz., Rhododendron mucronulatum Turcz., Aralia elata (Miq.) Seem. and Corylus
mandshurica Maxim. (Mn); Euonymus macroptera Rupr. (Co), Alnus hirsuta (Spach) Fisch. ex Rupr. (Cu). The
best abilities of the total metal accumulations have been observed at the families as Vitaceae Juss. (Pb, Co, Cd, Cu),
Hydrangeaceae Dumort. (Ni, Co, Cd), Rhamnaceae Juss. (Pb, Co, Cd) and Shisandraceae Blume (Pb, Cu). All heavy
metal contents, mentioned above, correspond to the local and backgroung levels at Sorbaria sorbifolia (L.) A. Br.,
minimum content — at Celastrus flagellaris Rupr. liane. Coniferous species have low ability to accumulate most
metals and also Juglans mandshurica Maxim., Fraxinus mandshurica Rupr., Tilia amurensis Rupr., Salix caprea L.,
Ulmus pumila L., Maackia amurensis Rupr. et Maxim., Berberis amurensis Rupr. et al. The background contents of
the most metals are registered in Acer mono Maxim., Abelia coreana Nakai, Crataegus maximowiczii C. K. Schneid.,
Phellodendron amurense Rupr., Ulmus japonica (Rehd.) Sarg., Viburnum burejaeticum Regel et Herd., V. sargentii
Koehne. In the region of investigation the plant specificity and soils have been identified basing on the ecological and
geochemical criteria. The plant species, which are perspective representatives for monitoring and photo indication in
the regional environmental conditions, or close to them, have been proposed.

Keywords: arboriflora, geochemical ecology of plants, heavy metals, accumulation of heavy metals by plants.
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