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BOAHbBIE PAaCTEHWS HE3ABUCUMO OT MX NPUHAAAEXKHOCTH K PA3ANUHBIM
IKOAOTMUECKMM TPYIIaM B NPOLIECCE CBOEH KN3HEAESTEAbHOCTM MOIYT
HaKANAMBATh IAEMEHTbI B AOBOALHO BbICOKMX KOHUeHTpaumsix. Cnoco6-
HOCTb BOAHBIX M OKOAOBOAHBIX PACTEHMI1 HAKAMAMBATD XMMNUECKME IAe-
MEHTbI MOAOXKEHA B OCHOBY HE TOAbKO MOHMTOPUHIA 33 COCTOSIHMEM CPe-
Abl MX NIPOM3pACTaHus, HO M B OCHOBY GMOPEMEAMALIMM AQHHBIX 0GbEKTOB
okpyxaiouiein cpeabl [3]. OAHAKO 3arpsi3HeHHble BOAHbIE 3KOCUCTEMbl
YaCTO XapakTepU3yloTCs CAOXKHBIM XMMUUYECKMM COCTaBOM, B CBS3W C
uyem BbIGOP BOAHOM PACTUTEALHOCTM SIBASIETCS aKTyaAbHbIM. LleAbio
MNCCAEAOBaHUI SBASIAOCH M3yueHWe UyBCTBUTEABHOCTM M CMOCOGHOCTM
an0Aen kaHaackoit (Elodea canadensis) K HAaKOMAEHMIO PSIAA TSKEAbIX
metaaros (Cd?*,Cu?*, Pb?* ,Zn**) B AaGopaTopHbix ycAOBUSIX. [10 pe3yAb-
TaTam MCCACAOBaHMS ObIAO YCTAHOBAEHO, UTO KAAMUIA U MEAb MPU BbICO-
KMX KOHUEeHTpaumsx ryGureabHo AeicTsyer Ha pactenms E. canadensis
N0 CPaBHEHMIO C LIMHKOM M CBMHLIOM, MAKCMMaAbHasi KOHLEHTpaLuu
METaAAOB, MPW KOTOPbIX HABAIOAQIOTCS MPU3HAKM KM3HECTIOCOOHOC-
T pacTeHnit, COCTaBASIOT: AAs cuHua — 10 TAK, aas mean — 5 TAK,
AAs umHka — 10 TTAK, aas kaamms — 5 TTAK. 1o ypoBHIO HakonAenus B
pactenmsx E. canadensis TSXKEAbIX METAaAAOB MOXKHO MX PAaCMOAOXKMTDL B
caeayowmin psia: Cu>Zn > Pb > Cd. YcraHoBAeHa BO3MOXHOCTb MCMOAL-
30BaHus pactenui E. canadensis AAS OUMCTKM OT THKEABIX METAAAOB.

KAloueBble CAOBa: BbICLLIAS BOAHAs PACTUTEABHOCTb, TSKEAAbIE
meTaAabl, Elodea canadensis, MAK.

Aquatic plants irrespective of whether they belong to various envi-
ronmental groups in the process of their life can accumulate items in fairly
high concentrations. Research of the aquatic plants is a necessary compo-
nent of monitoring of water bodies, as components of nature show a differ-
ent response to technoge noninterference. The ability of accumulation of
chemical elements is important in assessing water quality. The purpose of
research was to study the sensitivity and ability of Canadian elodea (Elodea
canadensis) to the accumulation of some heavy metals (Cd?*,Cu?*, Pb**
,Zn**) in the laboratory. Based on the results of the study, it was found that
cadmium and copper at high concentrations perniciously operates plants
E. canadensis, compared with zinc and lead, maximum concentrations of
metals, where there are signs of vitality of plants: lead-10 MPC, copper-5
MPC, zinc-10 MPC, for cadmium-5 MPC. On the level of accumulation in
plants of E.canadensis of heavy metals can be positioned in the following
series: Cu >Zn >Pb>Cd. The possibility of using plants E. canadensis
purification from heavy metals.

Key words: higher aquatic vegetation, heavy metals, Elodea canaden-
sis, LPC.

Gy OCIMAIKTEpI OPTYPAI IKOAOTMSABIK, TOMTApFa KaparaHbIMeH 03iHiH
TIPWIAIK YAEPICi HOTMXKECIHAE SAEMEHTTEPAI XKOFapbl KOHLUEHTPaLMSIA
KuHayra Kabiaerti. XKorapbl caTtbipaFbl Cy OCIMAIKTEpiH 3epTrey cy
06beKTIAEpi  MOHWTOPMHIIHIH KaXeTTi Kypamaacsl, cebebi Taburn
OpTaHblH KOMITOHEHTTEPI TEXHOTEHAI 9cepAepre apTypAi Xayan KanTa-
paAbl. XMMMSABIK IAEMEHTTEPAI XuHay Kabiaeti cy canacbiH Garanayaa
YAKEH MaHre ue. 3epTTey Makcarbl AaGOPaTOPUSIABIK XKarAalAd IAOALS
kaHapaHbiy (Elodea canadensis) aybip mertaaaapabi (Cd?*,Cu?*, Pb**
,Zn?*) 6o¥biHa XMHaKTay KaGIAETI MEH Ce3IMTAAABLIALIFbIH 3epTTey GOAbIN
TabblAaAbl. 3epTTey HoTWXKeAepi OOMbIHILIA KAAMMIA MEH MbIC XKOFapbi
KoHueHTpaumsiaa E. canadensis ©CiMAiriHe MbIpbill NeH KOpFacbiHMeH
CaAbICTBIPFAHAQ YABIABIFbI KOFapbl GOAABI, OCIMAIKTIH TipLiAik KabiAe-
Ti CaKTaAaTbiH METAAAAPAbIH MAKCMMAAbAbI KOHLIEHTPALIMSCHI KOPFaChiH
yuiit — 10 LLIMK, mbic ywit — 5 LLUMK, Mbipbiw ywin — 10 LMK, kaamui
ywin — 5 LLIMK kypaiabl. Aybip MeTaaaapAbiH E. Canadensis ecimairit-
A€ XMHaAy AeHreiti GoibiHIIA KeAeci katapFa opHaaactel: Cu >7Zn >
Pb > Cd. E. canadensis eCimMAITiH ayblp METaAAGPAQH Ta3aAay MYMKIHAITT
AHBIKTAAADI.

Ty#in ce3aep: >KOFapbl CaTbiAaFbl CY OCIMAIKTEpI, ayblp MeTaAAap,
Elodea canadensis, LLIMK.
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Brenenune

B pesynbrare xossiicTBeHHOM JesTENBHOCTH wHenOBEKa CO-
ACPHKAHHE TSIKENBIX MCTAIUIOB M MX COJCi B OKpyXKaromiei cpejie
B HAaCTOSIICC BPEMs 3a4acTyIO TPEBBIIIACT MPCAECTBHO JOMYCTH-
MBIC KOHLEHTpAlMK. M XOTh MHOIME TSXKEIbIC METaJlIbl SBIAIOT-
Csl HCOGXOZIMMBIMH JUIsl )KMBBIX OPTaHHU3MOB MHKPODJICMEHTAMH, B
0OJIbIIOM KONMYECTBE OHM BCTAIOT HAPSLY C 3arpA3HAIOLINMH Be-
UICCTBAMH 1 SIBISIIOTCA OJHMMH M3 CaMbIX TOKCHuHbIX. CoxpaHe-
HHe 6HOpa3sHO06pasHs Ha 3eMile B TAKHX yCIOBUSX 00ycioBMBaeT
HCOOXOAUMOCT MOy YeHHs HH(OPMALIHH O UyBCTBHTEIBHOCTH HIlH
YCTOHYHBOCTH TEX HMIIH MHBIX OPraHH3MOB K ACHCTBHIO Pas3IHYHBIX
TokcHueckux sewects. Ipu aToM ocoboe 3Hauenue nproGperaet
npobemMa GUHCTKH CTOYHBIX BOJ H BOJ ECTCCTBEHHBIX 1 HCKYyCCT-
BCHHBIX BOJIOEMOB OT GOJIBIIOrO KOJIMYECTBA 3arPA3HAIOIINX BEIC-
CTB, B TOM YHCJIC U TAKEIIBIX METAILIOB, Y4TO TpeOyeT pacuMpenns
CITHCKA PACTCHHI, CIIOCOOHBIX MOIJIOMATE UX U3 CPEJIBI, TEM CAMBIM
CH0COOCTBYs BOCCTAHOBJICHHIO ee KauecTna [1, 2].

Beicmias Boamas pactutensnocts (BBP, Makpo(uThl) sB-
JIACTCA BOKHEHIIMM KOMIIOHEHTOM 5KOCHCTEM KOHTHHCHTAIIb-
HBIX BOJ0EMOB. Bennko e¢ 3Hauenmue B npomneccax $hopmuposa-
HH5l KQUECTBA BO/BI U GHONOrMYECKOTO PEXNUMA BOJOXPAHMIIHILL
Tonbko pactenns B npouecce (oTocHHTE3a 06ECHEUHBAIOT HO-
BOOGPA30BaHHE OpraHMYeckoro Bemecta. OcoGEHHO BeIMKa
POJIb BBICIICH BOJHOM PACTHTEIBLHOCTH B BOHBIX obbekTax, uc-
TBITRIBAIOIIAX  3HAYUTC/IBHYIO AHTPONOTCHHYIO HAarpys3Ky, Tak
KaK OHA MIpacT IJIABHYIO POJb B HOICPKAHMH GHOTHYECKOrO
Oanamca, yuacTBys Kak HENOCPEACTBEHHO, TAK OMOCPEJOBAHHO
B OYHMCTKE BOOEMA OT 3arpsA3HeHni, nornomas ux. [losromy crio-
COOHOCTL BOJHBIX M OKOJIOBOIHBIX PACTCHUI HAKATUTHBATH XMMH-
HECKHE IICMCHTDI M0JIOXKCHA B OCHOBY HE TOJLKO MOHHTOPHHIA
34 COCTOAHHEM CPE/Ibl HX MPOM3PACTaHUs, HO H B OCHOBY GHOpe-
MCMAliK IAHHBIX 00BEKTOB OKpyKaromer cpeast [3]. Oxnako
SArpASHCHHBIC BOJAHBIC SKOCHCTEMBI 4YacTO XapaKTepH3yIOTCs
CIIOMHBIM XHMHYCCKHM COCTABOM, B CBSI3H C 4eM BBIGOP BOIHOI
PACTHTCIILHOCTH ABJISCTCA aKTyanbHbIM. JTa 3a/a4a Tpebyer moj-
G0pa NoAXOAANHMX BUIOB MAaKPODHTOB, s deKkTUBHO yaansommx
3arpA3HAIONINC BEIIECTBA.
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Wsyuenne eicTBHS TKeTbX MeTawios (Zn, Cd, Pb, Cu) va poct u passutie E. Canadensis B MOJICTTHHBIX ONbITaX

CeseKTUBHAsE CHOCOOHOCTL PACTEHUH M HAIH-
upe (PU3HOIOrHYCCKUX OapbhepoB MOIJIOUICHNS B
KOpHSIX HE BCCr/la MOTYT 3allATUTh PAacTCHHE OT
N30BITOYHOTO TOCTYIUICHUS TSIKEIBIX METAILIOB.
B Takux ciay4asx B paboTy BKIIOYAKOTCA MeEXa-
HU3MBbI, CIIOCOOCTBYIOIIME AKKYMYJISILIMH TAKEIIBIX
MCTa/VIOB B (PU3HOIOTHYCCKH MCHEC AKTUBHBIX
opranax. B GOIBLUIHHCTBE CITy4acB HauboIbIIEe KO-
JIMYECTBO METAIOB JIOKAJIM3YETCs B MOJ3EMHON 1
3HAYNTEIBHO MCHBIIC — B HAJI3CMHOM YacTsX pacre-
Huii. [Ipy 9TOM y yCTOHYMBBIX BHIOB, KaK IIPaBHIIO,
HaKarIMBaeTcs OOJIbIIE MCTALIOB B KOPHSIX, YeM B
HajzemHol yactu. Takum 00pa3oM, TONEPAHTHOC-
Th PACTCHHIT K MCTAJLIAM ONPE/ENACTCS HE TONbKO
HanuuueM 6apbepoB, OTPAHHYMBAIOMIMX HX I10C-
TYIUICHHE, HO M CMOCOOHOCTBIO PEryJIHPOBATH MX
TPAHCIIOPT, B YaCTHOCTH NEPEABHKCHUC M3 KOP-
Heil B cTeOnM M JMCThs. B HEKOTOpBIX Cirydasx
3aIUTHAs PEAKIUs PACTCHUI MPOABISETCS B yBE-
JMUCHUM COOTHOIICHWS MCKAY KOPHEBOW CHCTE-
MOI M HAJ3EMHOW YacThlO, HO NPH ONTHMH3ALNH
[UTAHAS OHO CHHXKACTCA. YMEHBIUCHHIO YPOBHs
AKKyMyJISIMH, @ CICOBATEIBHO, M TOKCHYECKOro
BJIMSHMS METAIUIOB HA PACTEHHs B ONpPEAEICHHOH
Mepe CIocoOCTBYET HX JCCOPOLIs H3 TKAHEH.

VCTOHYMBOCT PACTCHHH K TOKCHYCCKOMY BO3-
JICHCTBHIO TSKEIBIX METAJIOB MOJKET TAKXKE KOHT-
POJIMPOBATBCS  NIEPECTPOMKAMH  FCHETHYCCKOTO
annapara. Harpumep, B ¢y4ae JUIMTE/IbHOr0, MHO-
FOJICTHETO, 3arpsA3HCHMS PACTHTEAbHBIX MOIYJIsi-
1Hif, CTPAJAIONIMX OT MHTOKCUKALMH, 33 KOPOTKOS
BpeMst MOTYT 00pa30BaThCsl TONCPAHTHBIC TEHOTH-
fbl. MeTaanoyCTOHuMBBIC NOMYJISUNK Psjia BUIOB
pacTeHuii W3BCCTHBI /IS PaliOHOB PY/HBIX MECTO-
poskzenuit. Onucanp! yCTOHYHBBIC K CBUHILY MOMY-
e, cOPMUPOBABIIMECS B FOPOJIAX WK B/OIb
aBTOMOOMIIBHBIX JIOPOT.

TonepaHTHOCTh BBIPAOATHIBACTCH HMMEHHO K
TOMY METajlly, KOTOPBIH MPUCYTCTBYET B CPEIe B
M3GBITKE, TO €CTh OHA cnemuduyna. MoryT ¢popmu-
POBATHCS MOIYJIALMH, YCTOHYNBBIC OHOBPEMCHHO
K JIByM HJIH HECKOJbKHM MeTallaM — MHOXKECT-
BCHHAS YCTOMYMBOCTH. JUIsi METALIOYCTOHYHBBIX
TMONyJIsuMi  XapaKTepHbl  KapiaHKoBbie  (pOpMBI,
[IOHWKCHHAs OMONOrMYecKas MPOAYKTUBHOCTD,
ocnabiicHHE IPOPACTAHMS CEMSAH W POCTA MPOPOCT-
KOB TIPH HOPMAILHOM CO/JICPXKaHHH METAJLIOB B Cpe-
nie. CBOMCTBO METAIOYCTOMUMBOCTH HACIICAYETCs,
nepe/IaBasich B CEMEHHOM IIOTOMCTBE.

Bce XMMHMUYECKHE JJIEMCHTBI, B TOM YHCIC U
TSDKEITBIC METaJUIbl, B OMPEICICHHOM KOIMYCCTBE
HEOOXOMMBI PACTUTEIILHOMY OPraHu3My. DJICMCH-
ThI, 13 KOTOPBIX COCTOAT PaCTCHHUS, MOKHO YCIOBHO
pasjenuTh Ha JBC TPyNnbl. B oHy BXOAAT CTPYK-

TYPHBIE IEMCHTBI, H3 KOTOPBIX TOCTPOCHBI MOJICKY -
JIbl OCHOBHBIX OPraHUYECKHX COe/IMHEHMI (OeKoB,
JKMPOB, YIJICBOJIOB), B IPYTYIO — QYHKIMOHAIBHBIC.
ITocieiHUE aKTHBHO YYacTBYIOT B CHHTE3C CTPYK-
TYPHBIX COC/IMHCHHI, HO, KaK NPAaBUJIO, HE BXOJIAT B
HUX. DYHKIMOHAJIBHBIC SJIEMEHTBI 00/1a/1al0T BBICO-
KOit GMOTOrMYECKOH aKTUBHOCTBIO, YaCTO SBJISIOT-
¢ Ko(akTopamy pasaHuHbIX (CPMEHTOB, BIMAIOT
HAa MPOHMIAEMOCTh OHOMEMOpaH, CmOCOOCTBYIOT
JIydIemMy nepepacipeeacHuio MeTaboIuTOB BHYT-
pu pactenust. MHKpPO2JIEMEHTBI (K KOTOPBIM OTHO-
CATCS MHOTHE TSDKEIIBIC METAJLIBI) B OCHOBHOM $iB-
AM0TCs (PYHKIMOHANBHBIMU HIIEMEHTAMH, TaK KAk
BXOJUT B COCTaB (JEPMEHTOB, BHTAMHHOB H APYTHX
OGUONOrMYECKN aKTHBHBIX BCIIECTB.

TsoKenble METaLIbl MIPaloT BaXHYIO pojib B
JKU3HECATENLHOCTH pacTeHui. Muorue u3 HHX
SBISIOTCA  MHKPOJIEMEHTaMu  (Mezb, HHKEb,
KOOAIBT, IMHK M Jp.), y4acTBYIOIIMMH B CaMbIX
Pa3HOOOPa3HbIX (M3MONOrMUYECKHX MpoLeccax: ot
dorocuHTe3a A0 PEryNAIMA AKTWBHOCTH TCHOB.
O1HAKO 3HAYMTEJILHBIC KOHLICHTPAIMH MHKpPO3JIC-
MCHTOB CIIOCOOHBI BBI3BATH NATOJIOIHYECKHC H3-
MCHEHMS B KJICTKAaxX: 06pazoBaHue akTHBHBIX HOPM
KHMCJIOpPOAa, OKHCIHTECIbHBIH CTpecC M T. L. Jonst
pana MeTaLioB (KajaMuii, pTyTh, CBUHCLL, cepebpo)
HE BBISBICHBI JKH3HCHHO HEOOXOAMMBIC (YHKIIHUH,
KpOME JICCTPYKTHBHBIX. B BOJHOM Cpe/e MoABIK-
HOCTh, GMOJIOCTYIIHOCTH METAUIOB BBIIIC, 4YEM B
nouBe.

Ilenbl0  MCCIEIOBAHMI  ABISIOCH — M3y4e-
HHC YYBCTBHTCIBHOCTH M CHOCOGHOCTH OJIOACH
kanajckoit (Elodea canadensis) K HAKOILICHHIO
pAaa TSOKENBIX METAIUIOB (Cd#. v, P Znc )
11abOpaTOPHBIX YCIIOBHSX.

MaTepmmu M METO/IbI HCCJIeI0BAHUS

OOGBEKTOM MCCIIC/IOBAaHMS  SIBJISICTCS  BOJIHOE
pactenue dnojes kanajckas Elodea canadensis.
Jlnst SKCriepuMEnTa ObLT IPOM3BE/ICH 0TOOp pacTe-
HHi{, CXOHBIX 110 MOPHOIOrHIECKUM T1apaMETPaM.
BepxyieuHbic MyTOBKH JI0/ICH 110 5 9K3EMILIAPOB
noMemaiuch B emkoctu oobemom 500 mir ¢ oTc-
TOSHHOI BOJOIPOBOIHOM BoOJE ¢ JobasienneM 5%
cpenst Xornanga-Aprona I (1 71 cpesibl coneprkan
41 mr 6esoaroro Ca(NO3)2, 25 mr KNO3, 6.8 mr
KH2PO4, 12 mr MgSO4 « TH20) npu Temnepatype
23-25°C u eCTECTBEHHOM OCBEHICHUU. B OmbITHBIC
cocyasl nobasmsumn TM CuCl,, ZnClz,PbCIZ,CdClz
B KOHLEHTpaumsx, coctasismommx 2, 5, 10, 20
TJIK. Konrponem ciyxun Bapuant Ge3 nobasiie-
aust metaioB. Yepes 144 wacoB MpPOBOAMICH
aHanu3  MOp(OJNOTMYECKUX M3MEHEHHH —pacte-
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uuit [4]. OrobGpannbic Ui aHanu3a npodbl pacTH-
TEJIBHOTO MaTepuana OTMBIBANH B TEYCHHE 3 MMH
0.01% pactBopom Na-3/ITA, 3atem B Teuenue 3-5

MHH TPHK/Ibl IIPOMBIBAIIH JUCTHILIMPOBAHHOM BO-
JIOH JUTS ylaJicHUsi METasloB, cop6upoBaHHBIX Ha
NOBEpXHOCTH. COAEPKAHHE THKCABIX METATIOB

B TKaHSAX S]I0ZICH ONpPENEISIN METOAOM aTOMHO-
OMHCCHOHHOH cniekTpockonuu Ha iICAP 6300 Duo
(«ThermoElectrony, CIIA-Benuko6puranms) noc-
Jie Mokporo ososnenus 70% HNO, (o.c.u.) [5].

Pesyanrarel u nx obeyxaenne

Fuppodurer  sBasioTcs  BakubIME  KoMIIO-
HCHTAMH BOAHBIX dKocHcTeM. CriocoGHOCTH BOJI-
HBIX pacTeHMii HakammmBath TM B 3HAYMTE/IBHEIX
KONMY€ECTBaX, 00pasys HETOKCHYHBIC KOMIUICKCHI
[6], cBunerenseTBYeT 06 MX BHICOKOIH YCTOHYMBOC-
TH K TIOBBIIICHHBIM KOHILEHTPAIMAM METALIOB B
Cpee oOMTaHUS M OTKPBIBACT MIMPOKHE nepernex-
THBBI JUTA MX MCTIOJIE30BAHMS TIPH MOHMTOPHHIE M
(uTopememanmn.

ITo pesynbraram uccnenoanus B KOHTPOJIBHBIX
BapHaHTax B TeyeHue 144 wacoB mHKyOGMpoBanus
Elodea canadensis xommuectso Gromacch yBe-
JHMYKIOCH B cpeHeM Ha 25,6%+1,5%. B taGaumne
| npuBECHBI JaHHEIC MO M3MEHEHMIO GHOMACCHI
Elodea canadensis 3a Bpems 9KCIEPUMEHTA. DKC-
TO3HIHS PaCTCHHH B cpene, cosepkameii Cu’+ B
KoHuentpauuu 2 TJIK, npuBommma k cHmwkeHuio
HHTCHCHBHOCTH pocta. Tak, ecim B oTCyTCTBHM CO-

neit TM B TeueHue Bcero BpeMeHH HHKYOHPOBaHHs
E. canadensis napanmBana Guomaccy B CpemHeM
Ha 25,6+1,5% (rabmunal), To B npucyrcreun Cu’+
IPOMCXO/MIA roTeps Guomacchl Ha 2,5% npH KOH-
ueHTpaunn metauia 5 ITJIK Ha 5,5%.

Mens — Guorenusiit METaJlI, BaXHBIH JyIst
MeTabonn3Ma, pocTa U pasBHTHS PacTeHwui, sBaseT-
Cs KOAKTOPOM psiia hePMEHTOB, BOBIICKACTCH B
npoueccel GporocunTesa U Abixanus. Meap HE06-
XOZMMa PACTEHNSM B CIICIOBBIX KOJHYECTBAX, NPU
TOBBIIICHHBIX KOHIEHTPALUSIX OTMEYACTCS TOKCH-
ueckoe aeiictsue. [pn koruenTpamun 10 u 20 IMAK
Habmoanacs rubenb pacTeHmi MOTHOCTHIO (nore-
ps 6uomacest 97-98%) (pucymok 1).

2 SIIK 10 ILIK 26]1.1[!(

Pucynox 1 - Brusune mem na POCT pacTeHuii
E. canadensis (aepes 144 yaca)

Tabanua 1 - Wsmenenne Gnomaccs E. canadensis B niepron HuKyGammy Ha CPC/iax ¢ pasHYHBIM COCPKAHHEM THKETBIX METALIOB

| Kontpos : 3,5620,01 4,47+0,01 25,6

| 2 3,5640,01 3,4740,03 50

‘ 5 3,4540,01 3,26+0,02 55
Cu+

4 10 3,5140,02 0,080,01 97

L 20 3,5340,01 0,05:0,04 98

2 3,62+0,01 3,54+0,01 D2

I Cd 5 3,53+0,01 3,36 £0,03 43

‘ 10 3,64+0,02 0,1540,02 96

| 20 3,58+0,03 0,1140,01 97

| 2 3,54+0,02 3,86+0,03 +9

:

i 2 3,48£0,03 3,5840,02 +3
ano

: 10 3,59:0,02 2,73+0,04 24

- 20 3,570,01 1,1540,05 -68
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Wsyuchue neficTsus Tskenbix Metawios (Zn, Cd, Pb, Cu) na poct w paseutie E. Canadensis B MOTCIHHBIX ONBITAX

Hpooonxcenue mabnuyor 1

2 3,55+0,03 3,79+0,03 +7
Po? 2 3,49+0,06 3,59+0,01 +2,8

10 3,61+0,02 2,81+0,02 =22

20 3,57+0,01 1,46+0,02 -59

Jlpyro#i BakHBIH 3arps3HUTCIbL BOJOEMOB —
Kaamuit. [To XuMHYeCKUM CBOWCTBAM TOT MeTan
1006¢H MEKY. OH MOXKET 3aMeIaTh MOC/eaHMI
B aKTHBHBIX LICHTPaX METAJLICOACPKALIMX (hepMCH-
TOB, NPHBO/S K PE3KOMY HAapYIICHHIO B (yHKIMO-
HHPOBaHMH (DEPMCHTATHBHBIX MPOUECCOB. M3Be-
CTHO, 4TO IPH COJACpKaHUM Kaammusi ~ 0,2-1 mr/i
3aME/UISIOTCS JOTOCHHTES 1 POCT PacTCHHIA.

Monbr kamusi, Tak ke Kak MOHBI MejH, TyOH-
TCNBHO JieicTBOBanM Ha E. canadensis. Tlpu xon-
uentpammu Cd* 2 w 5 MK noteps Guomaccs
pacrenuii cocraBuna 2,2-4,8%, kaamuii B KOH-
nenTpauun 10 u 20 TJIK nonHocTbio MErHGHpOBan
POCT pacTeHui, norepsi Guomacchsl cocraBuia 96-
97%. Tlpn BBICOKMX KOHUCHTPAUMAX PACTCHHS Te-
PSAJIH Typrop u 4acto ObUIM OKpameHsl B G1eaHO-
JKENTO-3¢JICHBIH IIBET, YTO YKa3bIBaJO Ha rubeis
KJIETOK 9TOr0 Opraa (pHCyHOK 2).

Pucynox 2 - BimsHue KajMus Ha pocT pactermii E.
Canadensis (4epe3 144 vaca)

Creyrommm Heene10BaHHbIM HAMH METAJLIOM
6b11 cBuHen. Kak u3BecTHO, nmonoBHHA OT 061Iero
KOJIMYECTBA CBHHIA NOCTYNACT B OKPYXKAIOULYIO
Cpely B PE3Y]bTaTe CHKHUTAHMS ITHIMPOBAHHOIO
GensuHa. B BOHBIX CHCTEMaX CBHHEI B OCHOBHOM
CBSI3aH a/ICOPOLIMOHHO CO B3BEIICHHBIMH YaCTHIAMHE
WITH HAXOJIUTCS B BUJIC PACTBOPHMBIX KOMILIEKCOB C
TYMHMHOBBIMH KHCIOTaMu. B He3arpsi3HEHHBIX 110-

BCPXHOCTHBIX BOJIAX CYIIH COJICPIKAHUE CBMHIA
06b14HO He npeBbimact 3 MKr/i1. B pekax npombii-
JICHHBIX PETHOHOB OTMeuaeTcsi 6osiee BHICOKOE CO-
JIepyKaHNEe CBUHIIA.

B omimune ot KaaMus M MeaM, MOHBI HMHKA
¥ CBHHIA BbI3HIBAIM 3aMEUICHWC pocta E.
canadensis, HO HE HCKJIIQYAIIH €O MOJTHOCTHIO NPH
BBICOKMX KOHLEHTpauusiX. [Ipu kowientpamuu 2
[TIJIK nabmonaercs npupoct 6Guomaccst (Zn>*-9%.
Pb*"-7%). Tpu xomuentpammu 20 IJIK noteps
Guomacchl cocrapmma 59-68%. Mo cpasuenmio ¢
KaJIMHEM ¥ ME/IbIO B IPUCYTCTBUM [IMHKA U CBHHIIA
ABHBIX OTKJIOHEHHH MOP(OJIOTHUCCKHX MPH3HAKOB
OT KOHTPOJILHOIO BapuaHTa He Habuoanoch (pu-
CyHKH 3, 4). [Ip KOHIEHTpaLMK CBUHIIA U IHHKa 10
TJIK nabmonanace Gypast okpacka pacrennii. ITo
JIMTCPATYPHBIM JaHHBIM, HOHBI CBUHIIA U LIMHKA B
HEOOIBIIMX KOHLCHTPALHSIX CIIOCOOHBI OKa3hIBaTh
HOJIOXKHUTEIBHOE BO3ICHCTBHE HA COJICPIKAHHE XJIO-
potuiLIa 1 Ha HHTEHCUBHOCTS (oTochuTe3a [7].

K 21K SIIK  10ILOK 20 IIOK

Pucynok 3 — Bimsinme nmHKa Ha poct pactenmii E.
Canadensis (uepe3 144 uaca)

Pe3ynbraThl HAaIIMX MCCICAOBAHMI  MO3BO-
JSIIOT TPEANON0KUTh, YTO BCE METALIBI B BHICO-
KHX KOHUCHTPALMAX MOJABISAIOT POCT M BIHSHT
HA JKH3HECTIOCOOHOCT PACTEHMIA, Hapyas (uis-
0J10r0-0MOXMMHYECKHE MPOLECCH B KieTKax. [lps
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Wsysenne neficrans kenwix metannos (Zn, Cd, Pb, Cu) #a poct # passurhe E. Canadensis B MOJICTBHBIX OMBITAX

3JIEMEHThI B JIOBOJILHO BBICOKMX KOHLICHTpaUWAX. JUIA OYMCTKH OT TSDKEJbIX METAJIOB. ITo ypor
CrnocoOHOCTb HAKOTUICHUS! XMMHUYECKUX JICMCHTOB HAKOIUICHHS! B PACTCHHAX E. canadensis
umMeeT 00JIbIIoe 3HAYEHUE B TPOBEJICHUH 6H0pCMC~ METaJJIbl MOJKHO Pacriojio)XuTh B CJIe,llleIllHﬁ

qannn 3arpasaeHnoi Boasl. ITo pesyibTaTam Hee- Cu>Zn>P6>Cd. (pi 3108 HAROLICHHE HET 1
e IOBAHME GBI YCTAHOBJICHO, U4TO Ka/IMHil H MCb  [IHHKA huTOMACCOii OT BHECCHHOI KOHICHTpALHH

0
TIPR BHCOKUK. KOWICHTRAMAX ryﬁmem,ﬂo neiict-  cocTaBniio 84 1 76% COOTBETCTRCHHO. 3
e . B = Tl oOQAcaM, T KYIHETABUROBARIN

1JMHKaM W CBMHIIOM, MAaKCUMaJIbHas xmmempalmn canadensis B MOACHAX, CONEPRAMMA PA3HIMINBL
METaJIIOB, NIPH KOTOPBIX HAOMONAIOTCS MPHU3HAKH  KOHLCHTPALHMH THKEIBIX MCTaUIOB, AOCTHrAcTCA
JKM3HECTIOCOOHOCTH PACTCHMH, COCTABISIOT: Ui  BHICOKHH 5(eKT NX H3BICUCHHS U3 PACTBOPOB, 4TO
caunna — 10 TIK, ans mem — 5 TIAK, i nMEKa TO3BOJSCT HAM PEKOMEHOBATL €ro B mpoleccax
— 10 TIJIK, s kaamusi — S TI/IK. Yeranosnena Bo3-  O4MCTKH BOJ PA3JIMHOTO Ha3HAYCHHSA OT HOHOB T
MOJKHOCTH HCTIONB30BaHNS pacTeruii E. canadensis — xeisix metaimios [10].
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