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HaTpWsA, HUTPaTa aMMOHMS, HUTpPaTa KaMs 1 MOYEBMHbI) HA CTeneHb IMTO3KCTPaKLUM Kaammus n3

MoyBbl OBCOM MOCeBHbIM (Avena sativa L.), canaTom nucToBbiM (Lactuca sativa L.) n ropuunueii nonesot
(Sinapis arvensis L.). Mo pe3ynbTaTaM 3KCNeprMeHTa paccuMTaHbl NnokasaTenu, MUCMofb3yllimecs Ans
OLeHKM CBA3M cpefbl U (OU3MOMOrMYECKO POMM XMMUYECKOrO 3/1EMEHTa, a Takke AN BbIsIBIEHNS ero
yyacTusi B GUOTMYECKOM KPYroBOpOTeE, PO/IM OPraHW3MOB-UHAMKATOPOB M OpraHM3MOB-KOHLEHTPaTOpPOB:
uToTOKCHMYECKNI 3PPEKT 1 KOIPPULMEHT 6MONOrMYECKOro NOI/IOWEHUS KaaMNs pacTeHuamn. NokasaHo,
YTO HATPAT Kams B 60/bLUell cTeneHu, N0 CPaBHEHUIO C APYTUMU BELLECTBaMM, COAEPXKaLLMMU BMOTreHHbIe
3/1eMEHTbI, CNOCOBCTBYET M3BMEYEHMIO KAAMUS U3 MOYBbI.

KntoueBble cN10Ba: GMOreHHble 31IEMEHTbl, MUTpaUMs THKeNbIX Me Ta/10B, (M TO3KCTPaKLMS U3 NOYBbI.

Mccnep,osaHo B/MSIHUE BELLECTB, COAepPXallux 6UOreHHble 371eMeHTbl (x1opuga kKanus, doctaTa

[ns  pelieHMs  MNOCTaBMEHHOW  Uenn  Gbln
B HacToslliee BpemA B GUOCtEpY NOCTYNAET  nazpaGoTaHbl CREAYHOLLIME STarbl €& OCYLLIECTBEHIS:

cabiwe 500 TbIC. BMAOB XMMWUYECKUX BeLUeCTB — - onpefeneHne  (M3NKO-arPOXMMUUECKUX
NPOAYKTOB aHTPONOreHHOW [AeATENbHOCTW, 0OMb-  cBOIACTB 1CMOMb3YEMON B PAGOTE MOYBHI;

waa 4YacTb KOTOPbIX HaKan/inBaeTCaA B [O4YBe. - Bb|60p BMA0B paCTeHVIVI AN NpoBefeHuns
OCOGEHHO 3arpsisHeHbl MO4BbI MPOMBILLMEHHBIX  gKcrepUMEHTa:;

30H KpYyMNHbIX TOPOAOB, NPATOPOAHbLIX TEPPUTOPUN, - B/MSIHWE NPUPOZbI CONeli Kaamms, BHOCUMBbIX
arponpoMbILLNIeHHbIX KoMnniekcoB [1]. CyWeCT- g noypy, Ha KU3HEAEATENLHOCTb PACTEHMI;

BYET HapacTarowas TeHAEHLWs COKpaLleHus 00- - BNMSHME BUOTEHHbIX BELLECTB, BHOCUMbIX B

Weit nnowaan 3emenb  CenbCKOXO3ANCTBEHHOTO  3arpasHEHHYI0 KagMMEM MOYBY, HA MpOLLECCH! B
MCMONb30BAHNA W CHIKEHNS NX NMPOAYKTUBHOCTA  cyicTeme «MOUBA — PACTEHNS.

BCneacTtsne WX aHTPOMOreHHoro 3arpAasHeHus. - Bb|60p ONTUMAabHbLIX yCﬂOBV”\/'l NSt n3Bne-
Cpe,ql/l 3arpAsHuTenen 3HavynTenbHoe MecTto 3aHu- YEHMS KaMM1S M3 NOYBbI C MOMOLLbIO paCTeHMVI.
MatoT Tskesible MeTaibl (TM). [1n9 BbIpaLLMBaHIA PACTEHMI NOYBY OTGUpanH

Kagmuid - ABNAeTCA  KpUTepuanbHbIM - 3arpa3- ¢ Tepputopuu, yAanéHHoi OT TOpOJa U OXMB-
HAOLWAM  BELLIECTBOM MO4BbI 1 APYTWX KOMMO-  népHbIX aBTOMOGW/bHBLIX Maructpaneid. Mo cTaH-
HEHTOB OKPY>XatoLLien Cpefibl. HakonneHne KaaMna  naptHbiM MeTogukaMm [7] 6bin MPOBEAEH aHaN3
B MO4YBE WAET BbICOKUMU TEMNaMmn, u3-3a €0 pokaszaTeneli MOYBbI, BAMAIOLMX HA Pa3BUTUE

MOABMXHOCTY B PasNNYHbIX Cpefax. KpailHss ero  pacreHmit B mpouecce Mx pocTa. PesynbTaThbl aHa-
TOKCMYHOCTb HEraTWBHO BMSIET HA POCT U PasBU-  ny3a npencTasneHbl B Ta6n. 1.

TWe pPacTeHWid, MOBbILLAETCS PWUCK PacmpocTpa- B COOTBETCTBUM C TPeGOBaHUAMM MeXyHa-
HEHNA 0TPaBNEHN KaAMUEM MO MULLEBLIM LENAM,  nonHbIx cTaHAapToB [7] NMpW UCCnefoBaHUAX, CBS-
BK/IO4as 1 Camoro Yenoseka. 3aHHbIX C W3B/MEUEHNEM W3 MOYBbI 3arPASHSAOLLMX

B HacToAllee BpeMA CYLIECTBYET MHOTO MPEA-  pelecT, 3KCMEPUMEHT CrefyeT MPOBOAUTbL Ha
NaraemMblX MeTOAO0B OYUCTKU Moy OT TM, HO K pacTeHUAX [BYX KaTeropuil: nepeas kaTeropus -
bonee 3KONOrNUHOMY U MeHee pajkanbHOMY Me-  npencTaBUTENN OAHOCEMSAOMbHBIX PAaCTEHWIA, BTO-
TOAY MOXHO OTHECTW (hutopemmnanaLpmio — CMO- pas kaTeropus — NpeAcTaBUTENN ABYCEMALONbHbBIX
CO6, OCHOBaHHbIMN Ha WCNOMb30BaHNN PaCTeEHNN- paCTeHMVI. B HaCTOﬂLU'eM pa6o-|-e B KauyecTBe pac-
aKKyMyNATOPOB AN1A OYUCTKM 3arpASHEHHBIX MOYB  tenys nepBoii KaTeropun Gbin BbiGpaH OBEC Mo-
33 C4eT npoljeccos (hMTOIKCTPaKLM GMOMACCOM  cepnoii (Avena sativa L.), a U3 pacTeHuii BTOPOIi
pacTeHun. [nA peannsauyn TOr0 MeToda O4MCTKA  yarteropum — [opunua nonesast (Sinapis arvensis
Mo4B HEOGXOMMMbI JaHHbIE O BAMSHMM PA3MMYHBIX | ) i Canat McToBoii (Lactuca sativa L.).
(haKTOPOB Ha MPOLECC M3B/eYeHIA TM pacTeHmnamm. 3BeCTHO [8, 9], UTO K KpUTEpUabHBIM 3arpsi-

Becbma I'I(Zrle3Hb|M B AaHHOU Ou6f|aCT|/| ABNAETCA HSAOLLM aTMOCd:)epy BeLLLeCTBaM OTHOCSTCS OKCU-
TEOPETMHECKMN 1 TMPAKTUHECKM  ONbIT WUMEKO- 1) a30Ta, cepbl M x/opa. B KOHEYHOM uTOre 3TU
WMXCA K HaCTOALLEMY BPEMEHW WCCNEA0BaHWW,  pejjectea monagaloT B Nousy. Hanpumep, yacTb
Pe3y/bTaTbl KOTOPbIX U3NOKeHbI B paboTax [2-6].  nuokeupa cepsl ypansetcs u3 aTMoctheps! Hero-

Llenbto HacToALLiei paboThl ABNAETCA N3YUeHUe  cpencTBEHHO B Pe3y/bTATe MOF/IOLEHIS MOYBOI 1
B/INAHUS  BUOrEHHbIX SneMGHTOF, BHOCUMbIX B PaCTUTENbHOCTLIO. OKucnenmne JMokcmaa cepbl B
no4sy, Ha MWrpalyoHHbIE CBOMCTBA KafMUA B nouge A0 Cynb(aT-MOHA NPOUCXOAMT HEe TOMBKO 3a
CMCTEME « M04Ba — PaCTEHMNE. CUYET KMCMOpPOAA BO3AyXa, HO U C MOMOLLbHO
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cepyokmcnsaowmx 6baktepuii. OKMCneHWe npouc-
XOAWUT C GONbLUOM CKOPOCTHI, MO3TOMY cepa B
Mnoyse B OCHOBHOM HaxoAmTcA B BUAE Cy/Nb(aToB.
HuTpaTbl nMonafatoT B MOYBY 33 CYET CyXOoro wu
MOKpOro BbINajeHns 13 atmocgepsbl B pesynbrate
TpaHchopMaL M1 OKWCMOB a30Ta C OKUCIUTENSAMMU.
[Jvokena xnopa npy B3aMMOAECTBAM C BOAOI 0bpa-
3yeT XJIOPHOBATUCTYIO KUC/OTY, KOTOpas B KOHEYHOM
1TOre MpeBpaLLaeTcs B X/10PUCTOBOAOPOAHYIO. [Mpu
B3anmogeincTaunm ¢ TM obpasytoTcst Xnopuael.

B HacTosleli paboTe M3Y4YeHO BAWSHWS Mpu-

pofbl COMeil KaAMWsa Ha pPoCT U pasBUTUE OBCa U
canata. opafok NpoBefeHWUs 3KCrepuMeHTa 3a-
KNoyanca B cnegytowiem. B 8MKOCTU, 3aMO0/SHEH-
Hble Mccnefyemoid MoYBOA, CO CTaHJaPTMU3MPOBaH-
HbIMW PacTEHUSMW BHOCUN KaAMUIA B KOMUYECT-
Be, paBHOM 4 MAK, (2 Mr/kr nouysbl), B BUAE €ro
coneii — cynbhata, HUTpPaTa M XNOpUAR, HaxoX-
[leHne KOTOpbIX B MO4YBE BENMKO M3-332 3HAUU-
TENbHOr0 COLEPXKAHNA 3TUX BELLECTB B OKpYXKato-
e cpege. Mocne OKOHYaHWA 3KCMEPUMEHTa, pac-
TEHUSA BbIKanblBa/y, BbICYLIWBAN 1 B3BELIMBAN.

Tabnuua 1. XapakTepucTuKa MoyBbl, MCMNOMb3YEMOIA B IKCMIEPUMEHTE

No OnpeaensieMblii nokasaTe/b

En. nsmepeHmns BennumHa nokasartens

MexaH14YecKuii cocTaB MoYBbI

Jlerknii CyrnvHoK, pasHo-
BUAHOCTb — NblNeBaTbIl

1 | AKTMBHas KMCNOTHOCTb
(pH BOAHOI BbITSHKKM)

MapPONMTUYECKas KACIOTHOCTb

CymMa 06MEHHbIX OCHOBaHWI
CofepxaHue rymyca

EMKOCTb KaTUOHHOr0 06MeHa

CTeneHb HaCbILLEHHOCTN OCHOBAHUAMU
CogepxaHue Kagmus B UCCneLyeMol
nouse

8 | NAKcq B nouBe (NoaBmdKHbIe hopmbl) [2]

~N ook, w N

en. pH 6.2-6.7
Mr-3kB/100 r noyBbl 2.6-3.7
Mr-3kB/100 r noyBsbl 10-21.0

% 1.2-25
Mr-3kB/100 r noyBsbl 15-24.7

% 76-85.1

Mr/Kr He 06Hapy>eHo

Mr/Kr 0.5

Xapaktep B/MSHWS COMeli KagMus Ha passuTue
pacTeHWii NpeacTaBieH Ha pyc. 1 N0 UBMEHEHWIO OTHO-
CUTEMbHOrO NOKasaTens — (IUTOTOKCUYECKOTO 3gpthekTa
(P3) [10]. DTOT NokKasaTenb XapakTepusyeT A0/
CHVKeHMS (MW NOBbILWEHMS) Buomacchbl pacTeHus
Mo CpaBHEHWMIO CO CTaHAapTHbIM 06pasuom. ono-
YKNTeNbHOE 3HayYeHne P3 yKasbIBaeT Ha YrHeTeHue
pocTa pacTeHus, a OTpuLaTe/NbHOe, HaobopoT, Ha

CTUMYNUPYIOLLNIA 3PDEKT KaKOro-nmobo thakTopa.

Kak BMAHO 13 MOMYYEHHbIX JaHHbIX, BHECEHNE
B MOYBY KagMus B BWAE HUTPATHOM conm B
MeHbLUE/ CTeneHW YrHeTaeT POCT WCCefyeMbIX
pacTeHWi, YeM ero fgpyrue conu. 370, NO-BUAU-
MOMY, CBS3aHO C MOMOXMTENbHbIM BNSHWEM aK-
TUBHOrO a30Ta, BXOAALIEro B COCTAB HUTPATHOW
CONY KagMms, Kak BMOTeHHOT0 3ieMeHTa.

0,8+

0,7+

0,6

0,5+

0,4

0,3+

0,2+

0,1+

DUTOTOKCHMYECKUNIA 3DPEKT, 0NN eANHULbI

Cd(NO3),

CdCl,

@ OBec NoceBHo
| Canart mMcToBoii

CdSO,

Puc. 1. BnnaHue snga conei KagMusa, BHOCMMbIX B MO4YBY, Ha HakKonneHmne 610Maccbl 0BCOM NMOCEBHbLIM U
caniaToMm INCTOBbIM. Y CNOBUA: KOTMYECTBO Ka)K,lJ,OI‘/‘I CONn, BHOCUMOIA B nousy, pasHoO 2 MI/KI N0 KagMuIO.
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Oh(heKTUBHOCTb U3B/EUYEHNS KaAMUSI PaCTEHU-
AMU U3 3arps3HEHHOM MNOYBbl  OLEHMBIM MO
KO3 (hULMEHTY BMONOrMYECKOrO MOrNOWeHNs Me-
Tanna (Ax) [10]. OH paBeH OTHOLUEHMIO KONNYECT-
Ba KaZmus, nepellefllieMy B pacTeHWe, K KOMU-
YecTBY KaZMus, cofepxallemycs B noyse. Ans ero
HaxoXAeHUA HABECKY BbICYLLEHHOro pacTeHus
noggepraim  «MOKpOMY» 030/1EHAD B COOTBET-
CTBMM C MeToaMKoiA [11]. KoHUeHTpauuo KagMus
onpeaensnn aTOMHO-a6CopOLMOHHbLIM METOAOM Ha
criekTpodpoTomeTpe CatypH. MonyyeHHble faHHble
npescTaBeHbl Ha puc. 2.

BecT HUK M TXT, 2013, 7.8, Ne 1

CreneHb W3B/IEYEHUS KALMUA CanatoM He-
CKO/MbKO Bbille, Yem OBCOM, M OHa Bbille npu
BBEJEHUN B NOYBY HUTpaATa U Cy/bgaTa kagmus no
CpaBHEHUIO C €ro X/I0pUAHOI conbio. OfHaKo, npu
BHECEHWM B MOYBY KagMus B Bufe Cynb(aTHOl
conu 6romacca pacTeHUiA HECKOMbKO MEHbLLE, YeM
B C/lydae BHECEHWSI HUTpaTHOR conu. Mpu ganb-
HeLeM W3y4YeHUN BAUSHWUA OWOTEHHbIX 3ne-
MEHTOB, BHOCUMbIX B MOYBY, Ha POCT W pasBUTHE
pacTeHWin, NCMOMb30BaIN HWTPAT Kagmus B noc-
TOAHHOM KO/IMYecTBe, paBHOM 4 MNMAKH no kagmuio
(a UMeHHo, 2 Mr/Kr).

12+

10+

@ OBec nocesHoii

| CanaT IMCTOBOWA

Ax 10%, nonu eauHNLLI
[}
L

Cd(NO3), cdcl,

cdso,

Puc. 2. BausHue Buga coneli KagMus, BHOCUMBIX B MOYBY, Ha KO3A(ULMEHT BUONOTMUYECKOr0 MOr/0LLEHMS
KaamMus (Ax ) OBCOM NOCEBHbLIM U CanaToM SINCTOBbIM.

OCHOBHbIMY 3/1EMEHTaMN MUHEPasIbHOTO NuTa-
HWUSA pacTeHWn ABNAKOTCA a3oT, (octhop U Kanwia,
XWU3HEHHO HeobX0AWMble A1 UX HOPMaSibHOro
pocta u passutus [12, 13]. Ons nposedeHus
paboTbl OblNN BbIOPaHbI XUMUYECKME PEeaKTUBbI
(MapoK «X.4.»), cogepXawme 3TW OUOreHHble
3MeMeHTbl. XapakKTepucTuKa, BbIGpaHHbIX 415 UC-
CNeAoBaHNsA peareHToB, NpMBeaeHa B Tabn.2.

B éMKoCTW CO CTaHAAPTM3NPOBAHHLIMI pacTe-
HUAMKM (OBCOM MOCEBHbLIM, FOPYULIEA MOMEBOA ”

Ca/IoOM /INCTOBLIM) BHOCWMAM pa3finyHble [06aBKM
Coneli B COOTBETCTBUM C MNAHOM, MPUBEAEHHBIM B
Tabn. 3. SKCMepMMEHT NpPoAo/HKancs B TeyeHue
[BYX MeCALEB MOC/e BHECEHNS B MOYBY Pa3INUHbIX
peareHTOB. Bce pacTeHVs B XOfe 9KCrepumeHTa
CUCTEMATMYECKU MOMMBAN  AUCTUIIMPOBAHHOM
BOA0Ii OAMHAKOBOr0 00bEMA.

B ucnonb3yembix B paboTe peakTviBax (Mapku
«X.U.») W WCXOQHO MOYBe, COAepKaHWe Kaamust
aTOMHO-a6CcopOLMOHHBIM METOZOM HEe 0BHapY>KEHO.

Tabnmua 2. XapakTepucTuKa BblbpaHHbIX 415 nccnefoBaHuns Bellects [11, 12]

YcpefHéHHbIe
KoHueHTpaLmsa Konuyectso
o HOPMbI BHECEHUS
AKTUBHbIA  aKTUBHOIO 6K1O- aKTUBHOIO 61o-
PeareHT, o AKTMBHOI0 6UOreH-
OUOreHHbIA  TeHHOro 3/1eMeH-  FeHHOr0 3/1eMEHTa,
XnMmMYyeckas hopmyna HOro anemeHTa (N
3N1eMEHT Ta B CONSIX, BHOCMMOrO B
2 3epHO-(DypPaXKHbIX
Kr/Kr conm nousy, r/m 2

KynbTyp), r/m
Xnopug kanus, KCI Kanunin, K 6.25 2.5-5
BTopnyHblii hocthopHo-
KUCAbIA HATPUIA, docdop, P 1.25 1-5
Na,HPO, - 12H,0
HuTpat ammoHus, .
NHNO; A3oT, N 0.35 4.37 2-5
HuTpat Kanus, Kanunin, K 0.4 5.0 2.5-5
KNO; A3oT, N 0.14 1.96 2-5
MouesunHa, C(O)(NH,), AsoT, N 0.47 6.58 2-5
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Tabnumua 3. MNnaH NpoBeaeHns sKCnepumeHTa

Ne Xonoctas  Cd(NO;),  Cd™+ KCl Cd*+ Na,HPO, Cd"™+ NH,NO;  Cd™+ Cd™ +
on. npoba KNO;  C(O)(NH,),
OBEc MoceBHOW (ropunua noneeasl, canar NnUCT OBOIA)

1 + - - - - - -
2 - + - - - - -
3 - - + - - - -
4 - - - + - - -
5 - - - - + - -
6 - - - - - + -
7 - - - - - - +
XapakTep BAMSHWS OUOTEHHBbIX 3/1EMEHTOB,  MOXET ObITb CBA3AHO Kak C aHaTOMO— MOpJOno-

BHOCMMbIX B 3arps3HEHHYIO KafMVeM MO4BY, Ha
pasBMTME PacTEHWA 1 HaKoMeHne UMK Bruomacesl
npescTaBneHo Ha puc. 3.

AHanM3 NonyyeHHbIX pe3ynbTaToB MOKa3bl-
BaeT, 4TO, B LIE/IOM, BHECEHME B MOYBY, 3arpss-
HEHHYIO KajMMeM, GMOreHHbIX 3/1eMEHTOB, YNyu-
llaeT pasBWTWE pacTeHWiA B Mpouecce pocTa U
CNOCOBCTBYET HapalyBaHUiO UMK Bruomaccbl. 3TO

rMYECKMMU OCOBEHHOCTAMM, CBA3AHHBLIMU CO CTPO-
eHMeM pacTeHusi, Tak U C (DM3M0Noro-6MoxXnmm-
YECKUMMW CBOWCTBaMM, 3aBUCALMMU OT WUHAUBU-
Jya/lbHbIX OCOBGEHHOCTEW MpOTEKaHWs MpPOLEccoB
MeTabo/M3mMa B opraHu3Me pacTeHWs, CKOPOCTbIO
MPOTeKaHNsl BUOXMMUNYECKUX peakLuii, HanpaBeH-
HbIX Ha CcBA3bIBaHME TM.

0,6

0,4+

0,2+

|00

@ OBec NoceBHOI
B Canart mMcToBOW

O lNounua nonesas

-0,2-

0,4

DUToTOKCUYECKMIA 3hIEKT, AONN eAMHMLb]

-0,6-
Bes KCI

n06aBKn

Na,HPO, NH,NO; KNO; CO(NH,),

Puc.3. BnusiHye 61OreHHbIX 3/1EMEHTOB Ha MPOLIECC HAKOM/EHWS PACTEHUSIMM GUOMACChI.
YCnoBust: KOHLEHTPALWS KaaMUs MOCTOsSIHHAS, paBHast 2 MI/Kr, G1OreHHoi conm 1 r/Kr noysbl.

OfHako, Npy BHECEHWW B MOYBY 3HAYUTE/LHOMO
KO/MYECTBa aKTUBHOr0 a30Ta B BU/Ee HATpaTa aMMOHUSA
1 MOYEBVHbI, MPOSIBAIIETCS HEraTVBHOE UX AEeliCTBME Ha
MPVYPOCT GMOMACChl PaCTEHUIA. ITO MOXKET BObIThb CBS-
3aHO C YBE/IMYEHMEM MUrpaLuy KagMmus B Camo
pacTeHMe. Pe3ynbTaTbl psiga MccnenoBaHuin [14, 15]
CBULETENMLCTBYIOT O TOM, UTO MHTMOMPYIOLLIEE AeicTBME
KagMusi Ha (hOTOCMHTE3NPYHOLLME (DYHKLWM pacTeHuiA
00YC/IOBNEHO [e3aKTVBaLIMEN UM (hePMEHTOB, OTBETCT-
BEHHbIX 3a NMPOLECC (POTOCUHTESA.

B xofe paboTbl Hamu oripefefieHa KOHLEHT-
paums Kagmus, nepeLlesLlero B pacTeHue no oKoH-
YaHWUM 3KcrneprmMeHTa. Ha oCHOBaHUM MOMYYEHHbIX
[aHHbIX, Bbln paccumTaH KoO3(hhUUMEHT Buonorun-
yeckoro nornoweHns (Ax) Kagmus pacTeHUSAMM.
Pe3ynbTaTthbl NpeacTaB/eHbl Ha puc. 4.

AHanM3 Nony4yeHHbIX pe3ynbTaToB MOKa3bl-
BaeT, YTO B MPUCYTCTBUM B MOYBE OUOreHHbIX

109

3/IEMEHTOB, B Lie/IOM, CTeNneHb U3B/IEYEHUS Kaamus
pacTeHVsIMK yBennumeaeTcs. Mpu 3ToM KagMmuii B
MeHbLLE/ CTeMeHW BANSET Ha NpoLecc pocTa pac-
TEHU/ A N HaKoMJeHWe MMM Buomacchl, No Cpas-
HEHMWIO C PacTEHWAMM, BblPaLLEHHbIMM Ha 3arpsas-
HEHHON KagMWeM MOoYBe MpW OTCYTCTBUM GUOreH-
HbIX BellecTB. TakuM 006pa3oM, MOXHO Mpearno-
NOXMWTb, UTO AETOKCUKALMA MEeTasI/a NPOUCXOANT B
OpraHu3me camoro pacteHus. B nutepatype [14]
NMEIOTCA CBEfEHMS O B3aMMOCBSA3N MEXOY pesunc-
TEHTHOCTHIO PAaCTEHWIA K (PUTOTOKCMKAHTaM U CO-
[lep>KaHMeM B pacTeHUAX pas/iMyHbIX BELLECTB: Op-
raHUYeCKNX KMUCNOT, PPYKTO3bI, HOKO3bI, a30TCO-
JepxalMn coeauHeHnaMu, Tvonamu u gap. o
MHEHMIO aBTOpPOB, Haubofiee BePOATHLIM Mexa-
HU3MOM [ETOKCMKAaLuM MeTasnfioB B Ciy4vae Tone-
PaHTHbIX K TM pacTeHuii ABNSETCS NPOLECC aKKy-
MYALUN META/IOB B BAKYONAX.
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Mpy pobaBneHWM B 3arpsAsHEHHYHO KagMWEM  KOHLE 3KCnepumeHTa. B gaHHOM cnydae, ode-
MOYBY HUTpaTa Kains M MOYEBUHbI HAOMIOLAETCS  BUAHO, MPOSBMSETCA HEraTUBHOE AE/iCTBME MOBbI-
3HaUMTENbHOE YBE/IMYEHME CTENEeHW W3BMIEYEHUS  LLEHHOrO COAEeMKaHWs akTUBHOrO a3oTa. 3BecTHO
KagMUsi U3 Mo4YBbl B HaA3eMHyl 4YacTb pac-  [12], 4TO M3ObLITOK a3oTa B MOYBE HEXenaTeneH,
TeHuin. OfHaKO, eCN NPY UCMO/Ib30BaHUN HUT-  TakK Kak Npy 3TOM 3amefffeTcs pocT noberos y
paTa kanus buomacca OBCa, ropyuLlbl U canata  3epPHOBbLIX, OBOLLHbIX U NMOAOBbIX KY/bTYP, YXY[-
[lIOCTaTOYHO BEe/NMKA, TO BHECEHWE B MOYBY MO4Ye-  LLAETCA KayeCTBO [M/I0f0B, CHMXKAETCA WX NEX-
BWHbI, XOTS M CNOCOBCTBYET YBENMUEHUIO CTeMeHW  KOCTb. CrieflyeT OTMETWUTb, YTO M36bITOUHOE (hoC-
M3BMIEYEHUA KaMWUS U3 MOYBbI, HO MPUBOAWUT K  (haTMpOBaHWE ABNSETCH OAHWUM U3 CNOCO60B (DMK-
CYLLEeCTBEHHOMY YrHEeTEeHUIO pocTa M pasBMTUA  cauuMM KagMus B MOYBE M OHO KOHKYPEHTHO
PaCcTEHWA, CHUXKAET HaKOMMEHNe UMU BUOMacChl B (PUTOIKCTPaKLUN.

30_

@ OBec NoceBHO
B Canart mMcToBOW
O lNopunua nonesas

Ax 10%, fonu eguHULbI

Bes KCI Na,HPO, NH;NO3 KNO3z; CO(NH,),
n06aBKn

Puc. 4. KoaghuuyeHT 610N0rMyeckoro noroLLeHns KagMus pacTeHUSIMU, BblpalLeHHbIMU
Ha NoYBe C Pa3NMYHbIMM A06aBKaMU. Y COBWA: KOHLIEHTPaLMS KagMusi NOCTOsIHHAS,
paBHast 2 Mr/Kr, 61uoreHHow conn 1 r/Kr nousbl.

Takum 06pa3oM, MO pe3ynbTaTamM paboTbl  CMOCOGCTBYET Pa3BUTMIO NCCMEQYyEMbIX PacTeHWi B
MOXHO cAenaTb NPUHLWMNWANBHLIA BbIBOL O TOM,  MpoOLEcce WX pocta, HO W CrOCO6CTBYET
UTO M3 M3YYEHHbIX HaMW OUOTEHHbIX 31EMEHTOB  YBE/IMYEHWMIO WX OMOMAcChbl U MOBbLILUEHUO
HanbonbLleil 3heKTMBHOCTLIO 00MafdaeT Kaiuid,  3EeKTUBHOCTM N3BEYEHNA KagMus n3
cofepKallmiics B HuUTpaTe kanus. OH He TOMbKO — 3arpsi3HEHHOW MOYBbI.
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INFLUENCE OF BIOGENIC ELEMENTS ON CADMIUM
PHYTOEXTRACTION FROM POLLUTED SOIL

L.V. Shvedova, T.A. Chesnokova, S.A. Buimova, A.V. Nevsky®

Ivanovo State University of Chemistry and Technology, Ivanovo, 153000 Russia
@Corresponding author e-mail: nevsky@isuct.ru

The influence of substances containing biogenic elements (potassium chloride, sodium phosphate, ammonium
nitrate, potassium and urea nitrate) on phytoextraction degree of cadmium from soil by cultivated oat (Avena
sativa L.), cutting lettuce (Lactuca sativa L.) and charlock (Sinapis arvensis L.) has been investigated. As the
results of experiment the factors used for estimation of relationship between the environment and a physiological
role of a chemical element, and also for revealing of its share in biotic turnover and of a role of organisms-
indicators and organisms-concentrators have been calculated: phytotoxic effect and factor of biological absorbing
of cadmium by plants. It is shown that potassium nitrate promote the extraction of cadmium from soil in a greater
degree in comparison with other substances containing biogenic elements.

Key words: biogenic elements, heavy metals migration, phytoextraction from soil.
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