YK 550.42

Bricorenko O.A., Kononenko JI.B., Ky3zenko C.B.
Hncmumym eeoxumuu oxkpyscarouieii cpedsl

®OPMOOBPA3OBAHUE CBUHIIA Y IIMHKA BYEPHO3EMHOM ITOYBE 1
IHEPEXO/J X B PACTUTEJIbHOCTDb

IIpedcmasnensi pezysomamol uccie008aHUSL UMMOOUAUAYUU CBUHUA U YUHKA, UCKYCCMBEHHO GHECEHHbIX
6 uepHozemHyio nougy. Ilokazano eausHue ouHamurku moouabHbix opm Zn u Pb na ux éepmukanvHyro
Muepayuro u noaaowerue pacmumensHocmoito. Ckopocmes éepmukanvroi muepayuu Znu Pb, max xce kax
U MeMnbl CamoouUueHus exlce200HOU pacmumeabHOCMUY Om HUX, 3a8UCAM OM CIMeNneHU 3aepA3HeHHOCMU
YePHO3EMHOU NO4Bbl DMUMU MEMANLAMU.

Beenenune

LluHK 1 CBUHELL, OTHOCSIIMECS K TOKCUYHBIM 3JIEMEHTAaM IePBOi TPYMITbl TMTUEHUYECKOM
OITACHOCTH, SIBJISIIOTCSI BECbMa PaclpOCTPAaHEHHBIMU TEXHOT€HHBIMU 3arpsiI3HUTEISIMUA OKPY-
Kawouei cpeapl. [letaqbHble UCCAeI0BaHUS MOBEAECHUS 3TUX 3arpsi3HUTENE B KOMITOHEHTax
Oouocdepsl, B TOM 4yuciie udydyeHue (hopMooOpa3oBaHMsI ITUX TsKebIX MeTalioB (TM) TexHo-
T€HHOT'O MPOMCXOXICHUS B TOYBAX U MX MIEPEXOJ1 B pACTEHUSI, SIBJISTIOTCSI OCHOBOI OOBEKTUBHOM
OLIEHKH 3KOJIOTUYECKOM OMacHOCTU 3arpsi3HeHus1 akocuctem TM.

M3BecTtHO, UyTO TexHOoreHHble TM MOCTYIamT B OKPYXawllyl cpery B ¢opMmax, He
CBOMCTBEHHBIX TTPUPOJIHBIM, U TOJABEPraloTcs B MOYBE MpolieccaM TpaHcdopmaliuy, KOTopble
MPUBOISAT K TOMY, YTO 10J11 MOOMJIbHBIX (popM TM TEXHOT€HHOTO MPOUCXOXKIEHHS CYIIECTBEH-
HO IPEBOCXOIMT J0JII0 3TUX (POPM MPUPOIHBIX METALJIOB B UUCTBIX ITouBax [ 1]. Tak, Hanpumep,
B YepHO3EMHOI MOYBE B 30HE BAUSIHUS KOHCTAaHTMHOBCKOIO CBUHIIOBO-IIMHKOBOTO METAJLITypP-
ruyeckoro komouHara (JoHeukast 06:1.), Kotopast comgepxut 5000—7200 mr/kr Pb u 15000—
21000 mr/kr Zn, 105 MOOUJIBHBIX (DOPM ITHUX METAJUIOB COCTaBISIET, COOTBETCTBEHHO, OKO-
70 30% un 50% [2]. B yepHo3emax MuxaitiJIOBCKOI LIeJIMHBI, JUIsI CPAaBHEHUSI, JOJIST MOOMJIbHBIX
dopm Pb cocraBnser 6,2%, Zn — 8,5% |[3].

151 ycTaHOBJIEHUST AMHAMUKY UMMOOWIM3allMy CBUHIIA U IMHKA B TTIOYBaX C pa3Hoii cTe-
MEeHbIO 3arPSI3HEHHOCTU U BBISICHEHMSI €€ BIMSIHUASI HA MUTPALIMIO 9TUX METAJUIOB HAMU ObLI MO~
CTaBJIEH 9KCIEPUMEHT C UCKYCCTBEHHbIM BHECEHUEM CBMHIIA U IIMHKA B BUE PACTBOPEHHBIX B
BOJIE COJIE B HATYPHBIX YCJIOBMSIX.

O0BeKThI HCCIeI0BAHUS U METOMKA IKCIIEPUMEHTA.

HatypHble nccienoBaHust TpaHCchOpMAaIUU TSKEIbIX METAJLJIOB B TTOYBE IMTPOBOAMIUCH Ha
OIBITHOM YYaCTKE C €CTECTBEHHBIM PAaCTUTEIbHBIM ITOKPOBOM. BbLT BBIOpaH y4acTOK C YEpHO-
36MHOI MOYBOM (Y4EPHO3EM MOIIHBI MAJIOTYMYCHBII), pacioJ0XeHHbIM 0KOJIO C. MbITHULIA
BacuibkoBckoro paitoHa KueBckoii o61actu. ['eoxumMuyeckue xapakTepuCTUKU MOYBBI TTO3BO-
JISTIOT CUMTATh UX YCIIOBHO YMCTHIMU.

Vyactku ruomanpio 1 M? ObUIM 3arps3HEHBI CBUHIIOM U LIMHKOM ITyT€M OJHOKPATHOTIO
BHECEHMS PACTBOPOB X a30THOKMCJIBIX COlel B 103ax 11 r/M?, 22 r/m? u 45 r/M? 0YBHI B niepe-
cyeTe Ha MeTasul. 3arpsi3HEHUE OCYIIECTBIISIIIOCH ITyTEM PAaBHOMEPHOTI'O PACIIbUICHUSI pACTBOPOB
HUTPATOB LIMHKA U CBUHIIA HA TTOBEPXHOCTb MOYBLI. [Ipy BHeCEHMU 3arpsi3HEHUST MOYBEHHBII
MOKPOB HE HapyIIaJICs U MPUPOIHOE PAa3HOTPABbE Ha UCCAEAYEMBIX yUaCTKaX COXpaHEHO, TaK-
K€ ObLIU BbIJEIEHbI KOHTPOJIbHbBIEC YUACTKHU TTOYBHI.

OT60p MOYB HA MOJIMTOHE MPOU3BOIMIIM €KETOHO Ha IMPOTSKEHUU 4 JIET IMOoCJie 3arpsi3He-
HUS U3 cyiosl TouBbl 0—35 cM. B aTux oOpa3uax nmous onpeaeasiv BaaoBoe coaepkaHue Pb u Zn,
a Tak>Ke 10110 MOOUJIBHBIX (DOPM 3TUX METAJLIIOB, MPEICTABISIONIMX COO0H CYMMY BO1IOPAaCTBO-
pPUMOI 1 OOMEHHOI (DOPMBI COOTBETCTBYIOIIEr0 MeTaljia. BeigeneHue MoouabHbIX ¢hopM Pb u
Zn 13 ouBbl mpoBoaAWan 1N pacTBOpOM alieTata aMMOHMSI TIPU COOTHOILIEHUU MacChl TBEpAOM
(dasbl u oobeMa pactBopa (T:2K) = 1:5. Yacth MeTa1a, He 3KCTparupyemasi 3TUM pacTBOPOM,
paccMmaTpuBaeTcsl Kak HeOOMeHHO copobupoBaHHas (pukcrupoBaHHas) opma.
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B otnenbHbIX 00pasiiax moyB, OTOOpaHHBIX Ha OTBITHBIX TUIOIIAAKAX Yepe3 1 1 6 MecsiiieB
MocJjie BHECeHMs 3arpsi3HEHM S, ObLIO M3YU4eHO pacripeesieHne (GMKCUPOBaHHBIX ()OpM CBUHIIA
M LIMHKA MEXIY pa3JIUuYyHbIMU KOMIIOHEHTAMU MOYBEHHO-TIOIJIOIIAIONIEr0 KOMIUIeKca. boliu
BBbIZICJIEHBI (POPMBI METAJJIOB, COPOMPOBAaHHBIE HAa MOBEPXHOCTU KapOOHATOB M OKCHUIIOB (C TO-
MOIIbIO YKCYCHOM KUCIOTHI U YKCYCHOKHUCIIOro HaTpusi ¢ pH=3,5), cBI3aHHBIE C OKCUIAMM XKe-
Jie3a ¥ MapraHiia, CBsI3aHHbIE C OpraHUYecKrM BelllecTBoM (30% mepekuch BoAopoaa U a30THasI
KHCJIOTa TIPpY COOTHOIIIeHUH 1:1) M He3KCTparupyembie, Ul OCTaTOYHBIE.

Conepxanue Pb 1 Zn B 00pa3iiax movBbl U paCTUTEIIBHOCTH ONPEACIISUIM METOAOM aTOM-
HOIi aOCOPOLIMU C TTOMOILbIO aTOMHO-a0COPOLIMOHHOTO criekTpodoToMeTpa Moaeau AA-8500
(«Nippon Jarrell-Ash», Anonust).

®opMbl HAXO0KIECHHUS IIMHKA W CBUHIA B YePHO3EMHO¥ IMOYBE.

CooTtHoleHre hopM HaxXOXIEeHUs IIMHKA M CBUHIIA B YePHO3EMHOI MTOYBE, OTOOpaHHOM
u3 cios 0—5 cM Ha onbITHOM momaake yepes 30 u 180 cyTok 1mociie X BHECEHUSI, TI0OKa3aHO Ha
puc. 1 1 2. Yxe yepes Mecsill ITocjie BHECEHUS B BogopacTBopuMoli hopme 6osee 80% MeTanioB
B YEPHO3EMHOI MTOYBE HAXOAWIMCH B IPOUHO (PUKCUPOBAHHBIX (popmax. Uepes 6 MecsliieB mo-
cJie BHECEHM LIMHKA U CBUHIIA B 103¢€ 11 r/M? 107151 MX MOOMIIBHBIX (POPM CYILECTBEHHO YMEHb-
IIMJIACh.

PacnipeneneHue nMHKA M CBUMHIIA MEXIY Pa3IMYHBIMU KOMIIOHEHTaMU (DMKCUPOBAHHBIX
dopm co BpeMeHeM MeHsieTcs (puc. 1, 2). Tak, uyepe3 30 cyTOK Mocjie BHECEHUsI 3arpsi3HUTENEH
B BEPXHEM 5-TUCAaHTUMETPOBOM CJIO€ YEPHO3EMHOM MOYBBI 2—3% ILIMHKA OBLIO CBSI3aHO C Kap-
OooHatamu, 41—42% — HUKCUPOBATIOCHh OPraHUMYECKUMU KOMIIOHEHTAMU TIOUB, OK0JI0 8% ObLIO
copbupoBaHo Ha ruapokcuaax. Okojo 30% MHKa HAXOAWINCH B OCTaTOYHOM TPYIHOPACTBOPU-
Moii hopme. Yepes 6 MecsiiieB Mocjie BHECEHUS 101l KapOoHaTHOM (hopMbI IMHKA CHU3MJIACH 10
1,8%, copbrpoBaHHOIi Ha rMApOKcUIax — 110 3,6%, 1011 oOpraHnYeckoii hopMbl MPAKTUYECKU HE
u3meHusack. bonee 10% 1mmHKa 3a 3170 BpeMs TpaHC(OPMHUPOBATIOCH B HanboJiee TPOYHO (PUK-
CHUPOBAHHYIO OCTaTOYHYIO (hOpMY, 10JIsI KOTOPOIi cocTaBmia 45%. AHaOTMYHBIC TIPEeBpallleHUST
OTMEUYEHBbI HaMU TaKXKe U JUIsSI CBMHIIA, BHECEHHOTO B TIOUBY, — J0JIs1 HAnboJ1ee MpoYHO (pUKCUPO-
BaHHOI OCTaTOYHOI (hOPMBI 3a TOJITO/Ia yBeIMUMIach 6ojee, yeMm Ha 20% (cMm. puc. 1 u 2).

100%

5 100% - FETd m
N i N AR
S so% S 80% AR
g o
N 1 =
s
I 60% — ®2 3 e0% .
: o3 3
° [ | E]4 g —1
» 1 | 1 ' 1 ) 1 4 9 -
s 40% IRRY Tl ms g A
3 HE ) 3 UL [IMUNLNL
5 3 K ||
S 20% o s
S e
o 0% ‘
0% : KOHTpOnb Y 1" 45
KoHTponb Y 11 45
BHECEHO Zn B YEPHO3EMHYIO NOYBY, F/KB.M BHeceHo Pb B 4epHO3eMHYI0 NO4BY, I'KB.M
a) 0)

Puc. 1. CootHomieHue ¢popM HaxoxaeHus Zn (a) u Pb (0) B uepHo3eMHoIt mouBe yepe3 30 cyTok
MOCJIe UCKYCCTBEHHOTIO 3arpsi3HeHusl: [ — obmenHble, 2 — KapboHamHble, 3 — opeaHu4eckue, 4 —
copouposaHnuble Ha 2UOPOKCUOAx, 5 — mpyoHOpaAcmeopumble
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Puc. 2. CooTHomeHue popM HaxoxaeHus Zn (a) u Pb (0) B uepHOo3eMHOIi oYBe (ITpY BHECEHUU
11 r/m? metasna yepes 180 cyTok): 1 — obmennvie, 2 — kapbonamuvie, 3 — opeanuueckue, 4 —
copbupoeaHuble Ha UOPoKCcUdax, 5 — mpyoHOpacmeopumble

Junamuka ¢popMo0o0Opa3oBaHus IMHKA ¥ CBMHIIA B YEPHO3EMHOIi MOYBeE.

JmHamMunka MOOMIBHBIX (DOPM MCKYCCTBEHHO BHECEHHBIX Zn U Pb B yepHO3eMHOI1 TTOUBE
OITBITHBIX Y4aCTKOB, TPMBEIeHAa HA PUCYHKE 3, IEMOHCTPUPYIOLLIEM U3MEHEHME O MOOUITBHBIX
¢opm TM co BpeMeHeM Ha IpoTsLKeHMM 4 jieT. g mocTpoeHusl JuarpaMM MCIOJIb30BaHbI
JaHHbIe 10 cogepxaHuio TM u nx MoOUIBbHBIX (POPM B 00pasliax MOYBbI, OTOOPAHHBIX M3 CJI0S
0—5 cM, ¢ mompaBKoii Ha coaepxkaHue MpupoaHbix TM B KOHTPOJILHBIX 00pa3lax.
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Puc. 3. JIluHamuka MOOMIBbHBIX (DOPM UCKYCCTBEHHO BHECEHHBIX Zn (a) 1 Pb (0) B uepHO3eMHOM
IMOYBE OMNBITHOIO y4yacTKa (cjoit 0—5 cm)

Hst tuHaMuKKU MOOWIIBHBIX (hopM TM, BHECEHHBIX B pACTBOPEHHOM COCTOSIHWM, XapaK-
TEPHO YMEHBILIEHUE UX JOJIY CO BDEMEHEM, T.€. UX UMMOOWIM3aLM B ITouBe. 1 IMHKa Xxapak-
TE€PHO JOBOJILHO IJIABHOE CHUXKEHUE T0JIM MOOUJIBHBIX (OopM cO BpeMeHeM. Yepes a1Ba rojga Ko-
JIMYECTBO MOOMJIBHBIX (POpM ZN YMEHBIIAETCA MOYTH B [1Ba pa3a (KpoMme BHeceHus 11 r/m2, rae
YMEHBIIIEHUE COAEPKaHUSI MOOUIBHBIX (pOpM Zn MPOUCXOAUT MEIJIEHHEE), U Jajiee ISl BCeX
BHECEHUII OTMEYAETCS MOCTENIEHHOE CHUXXEHME JOJIU 3TUX (DOPM.
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MMmoOunu3anmsi cBUHIIA B YEPHO3EMHOW MOYBE IPOMCXOIUT O0Jiee CTPEMUTEIbHO,
yepes roj Mocje BHECEHUs colepkaHue MOOWJIbHBIX ¢opM Pb moutu B ABa paza HUXe, 4yeM
aHaJOTMYHBIX opM Zn, u He nipeBbiiaeT 20% s Bcex BHeceHUit. [lajee MpoucXoauT oYeHb
HE3HAYMTEeJbHOE CHUXXEHUE 10U MOOUJIbHBIX (DOPM CBMHIIA B TTIOYBE CO BPEMEHEM BCJICICTBUE
€ro JajbHEUIen UMMOOMIU3alIuU.

CpaBHeHMe auarpamMMm MoOuabHBIX opm TM (puc. 3) AeMOHCTpPUPYET 3aBUCUMOCTb
CKOPOCTHM MMMOOWJIM3AIMU LIMHKA B YEPHO3EMHOI MOYBE OT CTEMEHM €€ 3arpsiI3HeHMSI: J0JIS
MOOMJIBHOM (hOpMBI Zn B TeYEHME TIEPBOTO Toja Iocjie BHeceHus cHmkaercs co 100% no 34%
pu 103e BHeceHns Metaina 11 mr/m?2. [Tpu 6osiee BHICOKOM CTENEHU 3arPA3HEHHOCTH (45 Mr/M?)
T0JIsI MOOWJIBHOTO LIMHKA YMEHBIIIAETCST HEe TaK CYIIECTBEHHO — 10 46%. [IluHaMUKa U3MEHEHMST
JIOJIM MOOWJIbHOM (hOpMBI CBUHIIA B YepHO3EME, B OTJIMUME OT LIMHKA, TPAKTUYECKU HE 3aBUCUT
OT 103bl €70 BHECEHMSI.

BepTukanbHas Murpamus IMHKA U CBUHLIA B Y€PHO3EMHOI MOYBe.

s onpenefeHusl BEPTUKAJIbHOIO pacnpenejeHusl UCKYyCCTBEHHO BHECEHHBIX LIMHKA U
CBMHIIA yepe3 3 roja IMocjie BHECEHUsI PAaCTBOPOB UX COJIE B MOBEPXHOCTHBIN CJI0M OMBITHBIX
TUIOIAI0K ObUIM OTOOPaHbl BEPTUKAIbHBIC IOYBEHHBIE KOJIOHKH, U3 KOTOPBIX ObUIU BbIAEICHbI
nocJjoiiHble 00pa3Lbl ToYBkl. B mocioiiHbix odpa3uax moussl (0—5; 5—10; 10—15 u 15—-20 cm)
ObUIM ompee/ieHbl BajoBble KOHLEHTpaluu TM u comepxaHue ux MoouabHbIX ¢opMm. Ha pu-
CYHKe 4 MpuBeIeHbI IMarpaMMbl BEpTUKAJIbHOTO pacrnpeneeHus Zn, Pb u ux MoOuIbHbBIX (hopm
B YEPHO3EMHOI MOYBE, KOTOPOE CJIOXWIOCH Ha MPOTSKEHUM 3-X JIET MOCJe UCKYCCTBEHHOIO

BHCCCHUA.

BHeceHo 22 r/kB.M Zn
ZnB ‘-IepHO3EMHOl7I no4yse NOJIroHa, mr/Kr

BHeceHO 45 r/kB.Mm Zn
Zn B LIepHO3eMHOI;‘I no4yBe NOJIUTOHa, mr/kr
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Puc. 4. BeptukanbHoe pacrnipeaeeHue UCKYCCTBEHHO BHECEHHBIX Zn U Pb 1 ux MOOMIIbHBIX
(opm B uepHO3eMHOI TTOYBE (ITOJIUTOH, 3 TOJa): m — MOOUAbHblE hopMbl, ¥ — 6an
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Banosoe copepxaHue TM B nouBe, Mr/kr
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Puc. 5. BeptukanbHoe pacripeneneHue Zn u Pb u ux MOOMIIBHBIX (DOPM B TEXHOTEHHO-
3arpsiI3HEHHOI MOYBE

BHeceHue 3arpsisHUTENICl B pACTBOPEHHOM BUjIe 00YCIOBUIIO MHTEHCUBHOE 3ary1y0JieHue
TM u ux JaabHEHIIyI0 UMMOOMIM3AIMI0 HETTOCPEACTBEHHO B HIKEJIEXKAIIUX CJIOSIX ITOYBBI.
[ToaToMy TpeHIbI BEPTUKAJIBLHOTO pacipene/ieH!s BaJoBbIX conepkaHuii TM 1 X MOOMIIbHBIX
(opm mpakTHUecKu MaeHTUYHBI (puc. 4). CpaBHEHME AUarpaMM BepTUKAJIbLHOTO pacIipeaeie-
Hus TM 1okasbIBaeT, YTO BepTUKaJIbHAst MUTpALvs IIMHKA ITPOMCXOIUT OBICTPEE, YeM MUTPALIMST
CBUMHIIA, MIPUYEM CKOPOCTh BEPTUKAJIBHOI MUTPAIIUM TEM BhILIE, YeM OOJIbIIe CTEIIeHb 3arpsi3-
HEHHOCTH TTOYBBI IMHKOM. BinsiHMe cTerneHu 3arpsi3HEHHOCTH Y€PHO3€MHOM ITOYBbI CBUHIIOM
He CTOJIb 3aMeTHO. OTMeUYeHHbIE 0COOEHHOCTH BepTUKaIbHOI Murpauuu TM coriacyroTcs ¢
XapaKTepoM 3aBUCUMOCTHY TEMITOB UMMOOMIM3AIIMK LIMHKA U CBUHIIA B YEPHO3EMHOI ITOYBE OT
CTEIICHU €€ 3arpsI3HCHMUSI.

BausHue creneHu 3arpsi3HEHHOCTH YePHO3eMHOM MOoUYBbl TM MOXXHO TIPOMJITIOCTPUPO-
BaTh TaKXKe Ha IMPUMepe BEPTUKAJIbLHOTO pacIipefe/ieHUsI CBUHIIA M IIMHKA B YepHO3eMe B 30HE
BIMsIHUS KOHCTAaHTMHOBCKOTO CBMHIIOBO-LIMHKOBOrO KoMOMHara (puc. 5). B BepTukaibHOM
pas3pese upe3BblYaiiHO 3arpsisHeHHOU nmouBkl (7,2 r/Kr Pb u 21 r/kr Zn) Habaona0TCsl OYeHb
BBICOKME coAepKaHus Pb n Zn, a Takke MX MOOMJIBHBIX (pOPM, BIUIOTH A0 IIyouHBI 30—35 cM.
IIpu aTOM comepkaHue Zn 1 ero MooMIbLHOU (pOpMBI B C10s1X MoYBHI OT 5—10 cM g0 30—35 cm
MPaKTUYEeCKN OAMHAKOBO, a coaepkaHus Pb u ero MoOMIbHOI (hOPMBI YBEIMYUBACTCS B 3TOM
psany. Takoe BepTuKaibHOE pacrnpeneiaeHue TM cBUHLIA M [IMHKA B TEXHOTEHHO 3arpsI3HEHHOM
YEepPHO3EMHOM MTOYBE COMIACYETCS C OYeHb BHICOKMMU COAEPXKAHUSIMUA MOOMIBHBIX (DOPM 3THUX
MeTtauioB — 16—38% Pb u 32—50% Zn.

3arpsi3HeHNe pacTUTEIbHOCTH IUHKOM M CBHHIIOM.

MobunbHbie popMbl TM 00yCIOBIMBAIOT HE TOJIBKO BEPTUKAJIbHYIO MUTPALIMIO B TTIOYBE,
HO M norjoieHrue TM pacTUTENbHOCTBIO Yepe3 KOPHEBOE MUTaHUE, T.€. UX OMOMUIpPALIMIO.
KopHeobuTaeMblii C10# TTOUBHI 111 TPABSIHOM pacTUTEIbHOCTU B OCHOBHOM OI'paHUYMBAETCS
rnyouHoi m1o 10-15 cM, yto mmoctpupyetcs pororpadueil HoYBeHHOTO 0JI0Ka, OTOOpPaHHOIO
Ha OITBITHOM TIo1IanKe (puc. 6).

LIMHK ¥ cBUHEI] CYLIECTBEHHO OTJIMYAIOTCS MO MHTEHCUBHOCTU MX BKIIIOYEHUSI B OU-
oMurpaumio. LIMHK OTHOCUTCS K 3JIeMEHTaM, JIJIsl KOTOPBIX XapaKTepHO cHelu(pUuIecKoe Mo-
[JIOIIEHME PACTEHUSIMU U3 TTOYBbI, 00YCIOBIEHHOE (PU3UOJOTMYECKON POJIbIO 3TOrO 3JeMEHTa
B >KU3HEAESITEIbHOCTU pacTeHuid. LIMHK BXoauT B cocTaB (bepMEHTOB, MPUHUMAET ydyacTUe B
(opMupoBaHNY PUOOHYKIIEMHOBBIX KMCJIOT, HEOOXOIUM JIsi CUHTe3a xjiopoduiuia. @epMeHTHI,
KOTOpBIE coaep:Kar Zn, IpUHMUMAIOT y4acTue B yIJIeBoAHOM 1 pochaTHOM odoMmeHe [4]. dedu-
LT Zn B IOYBE BeJeT K YTHETEHUIO POCTa paCTeHMIA, CKPYUYMBAHMIO TUCTheB U T.4. CBUHEL HEe
nMeeT 0co00ro (pU3M0I0rMYeCcKOro 3HauyeHsI, OH 3aXBaThIBACTCSI PACTEHUSIMU U3 ITOYBBI BMEC-
T€ C APYTUMU MUKPOIJIEMEHTAMU, KOTOPbIE HAXOASTCS B MTOYBE.
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Puc. 6. I[TouBeHHbII 610K, OTOOpaHHBIN Ha OIBITHOM IUIOLIANKE ITOJIMTOHA

JInst u3ydeHusl BIUSHUSI IMHAMUKM MOOWIBHBIX (DOPM IIMHKA M CBUHIIA B YePHO3EMHOM
MOYBE Ha MOTJIOIIeHNEe UX PACTEeHUSIMU IPOBOANIOCH ONpeieIeHre 3arPSI3HEHHOCTH 9TUMU Me-
TaJJlaMU PaCTUTETbHOCTH, TIEPUOANYECKHM OTOMPABIIIEICS ¢ ONIBITHBIX yY4acTKOB. J1JIs uccieno-
BaHUS UCIOJIb30BAIU TOJIBKO HAA3EMHYIO YaCcTh PACTUTEIbHOCTH (pa3HOTpaBbe). [Ipuuem 3e-
JieHasl Macca MOJTHOCTBIO Cpe3ajiach C OMBITHOTO YYacTKa, U K CAeAyIoleMy oTOOpy Haja3eMHast
4yacTb pacTeHUl BO30OHOBIISIIaCh 3aHOBO. O0pa3iibl paCTeHUIA BBRICYIIIMBAIN U M3MeJibuanu. Ha-
BECKY CyXOro BelecTBa (00paslia) 0301511 B MydeabHoi nevu rpu t=450° C 1 nepeBoaWIN B pa-
CTBOD, B KOTOPOM OMpPEeIeIsIi KOHIIEHTPAIIMIO 3JIEMEHTOB METOJIOM aTOMHO-a0COPOIIMOHHOM
cnexrpodoromeTpun Ha nmpudope AA-8500.

JluarpaMMbl coiepkKaHusl CBUHIIA M IIMHKA B PAaCTUTEJbHOCTU C OIBITHBIX YYaCTKOB
MpUBeNeHBl Ha puc. 7. B mepBble THU MOCAe BHECEHMSI pacTBOpeHHBIX TM pacTUTEIbHOCTD
OOMJIBHO TIOTJIONIAIA 3arpsi3HUTe M. B 00pa3iiax pacTUTeIbHOCTH, OTOOpaHHBIX Yepe3 30 aHeid,
ObLJIO OTMEYEHO CYLIECTBEHHOE 00OrallleHue CBUHIIOM — IIpM 03¢ BHeceHus 11 r/m? oHo co-
CTaBUJIO JIBA TIOPSIAKA [0 CPABHEHUIO ¢ KOHTPOJIbHBIM 00pasiioM (puc. 7). Jlanee Hab101a710Ch
MOCTENeHHOe YMEHbIIIEHUE 3arpsSI3HEHHOCTH PaCTUTEILHOCTU B TeUEHUE To/ia, U uyepe3 365 cyT
conepkaHue CBUHIIA B PACTUTEJbHOCTH YXKe He MpeBbIiano poHOBOro. Ype3BblyaitHO BHICOKOE
oboralleHre pacTUTEIbHOCTA CBUHIIOM — A0 1450 Mr/Kr B mepecuere Ha 30J1y, HaOI01aa10Ch
yepes 30 AHEN PU 3arpA3HEHMY YEPHO3EMHO ITOYBBI CBUHLIOM 45 1/M2. B TeueHue roga npou-
301110 pe3Koe YMeHbIlIeHUe coaepxkaHus Pb B pactureasHocTr 10 20 MI/KT, najee coaepxaHue
Pb B pacTUTEILHOCTH MOCTENEHHO YMEHBIIAIOCh U Yepe3 TPU T'0/1a CPABHSLIIOCH C KOHTPOJbHBIM
obOpasiom. Takass TMHaAMMKA YMEHbIIEHUS 3arps3HEHUS] PaCTUTEIbHOCTU CBUHIIOM COILJIacy-
eTCsl ¢ IMHAMMKOM €ro MMMOOWIM3AlIuY B TIOYBE — PE3KOM YMEHbIIIEHUEM JOJIM MOOMIbHBIX
(bopM B TeueHMe MepBOro roja Mocjie BHECeHUs U JaTbHEUIIIMM HE3HAUMTEIbHbIM €€ CHYXKEeHU -
eM (puc. 3).
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Puc. 7. JluHaMuKa 3arpsi3HEHHOCTU PACTUTEILHOCTU LIMHKOM (&) U CBUHIIOM (0) Ha YepHO3eM-
HO MOYBE
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YMeHbllIeHre 3arpsi3HeHHOCTU PaCTUTEIbHOCTU LIMHKOM MPOMCXOAUT, B COOTBETCTBUU C
TPEHAO0M €ro MOOUJIbHBIX (DOPM, HECKOJILKO MeJUIEHHee, YeM B cirydyae cBuHLA. [1pu no3e BHe-
cenusd 11 r/mM? uepes ro conepkaHue LIMHKA B pACTUTEILHOCTH ITPEBhIIIAET (POHOBOE B 1BA pa3a,
yepes 2 roga — gocturaet poHoBoro. [1pu BEICOKOI 103€ BHECEHU LIMHKA 45 I/M? TIOBBILLIEHHOE
B 2—3 pa3a coaepkaHue LIMHKA COXpaHsIeTCs B TeUEHUE TPeX JIeT MOC/Ie BHECEHUST 3aTPSI3HUTEIS
U gocturaeT ¢OHOBOIO JIMIID I10 MPOIIECTBUU 4 JIeT.

Takum ob6pa3oM, ocjie MTHTEHCUBHOTO TOTJIOLIEHUST paCTUTEIbHOCThI0O TM, BHECEHHBIX
B UepHO3EMHYIO ITOUBY B pACTBOPEHHOM BUJE, IPOUCXOAUT MOCTEIIEHHOE CAMOOYMILIEHUE Clie-
IYIOLIMX YPOXaeB PacTUTEbHOCTU BeieacTBUEe MMMoOmIn3auuu TM nouBoii. Temiibl caMo-
OYMILIEHUSI PACTUTEJbHOIO MOKPOBAa CHMXAIOTCS C YBEJIMYEHMEM CTEIEHU 3arpsi3HEHHOCTU
nouBsl TM.

BoiBobI.

1. UMmMoOuIuM3aiusi, Wi CHXKEeHUE 10JI1M MOOUIIbHBIX (h)opM TM B uepHO3eMHOI ITOYBE
CO BpeMEeHeM, MPOUCXOAUT TeM 2 GHEKTUBHEN, YeM MEHbIIIE CTEIIeHb 3arpsi3HEHHOCTHU TTOYBHI.

2. CreneHb 3arpsi3HEHUS] YePHO3EMHOM MOYBbI IMHKOM OKa3bIBAEeT 00Jiee CYIIECTBEHHOE
BJIMSIHAE HA CKOPOCTb €r0 UMMOOWIM3AllMU U BEPTUKAIbHON MUTPALIMU, YEM CTENEeHb 3arpsi3-
HEHMSI €€ CBUHIIOM.

3. CHUXXeHHUE 3arpsi3HEHHOCTU pacTtuTeibHOCTH TM co BpeMeHeM, T.€. CaMOOUMIIEeHE
PacTUTEJIbHOTO MOKPOBA, MPOUCXOAUT B COOTBETCTBUMU C IMHAMUKOW MOOWIbHBIX (hopm TM
B ITOYBE: 3arpsI3HEHHOCTb PACTeHUI CBUMHIIOM YMEHBIIIWIACh B T€YEHUE Trojla MPAKTUUECKHU 10
(pOHOBBIX BEJIMYMH, CHUKEHUE 3arpSI3HEHHOCTU LIMHKOM MPOUCXOAUT 3HAYMTEIbHO MEIJICH-
Hee, YeM B clyyae CBUHIIA.

4. TeMnbl CAMOOUYMILIEHUST PACTUTEIBHOTO MOKPOBA CHUKAIOTCS C YBEJIMYEHUEM CTEIIEHU
3arpsA3HEHHOCTH MOYBbI TM.
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Bucorenko 0.0., Kononenko JI.B., Kysenko C.B. POPMOYTBOPEHH{ CBUHIIO I HUHKY

BYOPHO3EMHOMY I'PYHTI TA IX ITEPEXIA Y POCJIMHHICTDb

Haeseoeno pesyabmamu docnioxncerHs iMMOOIni3auii Wmy4Ho 6HeCeHUX CEUHUHO § UUHKY 8 HOp-
Hozemnomy epyumi. Ilokazano enaue OuHamixu mobinshux oopm Zn i Pb na eepmuransy miepayiro
ma ix no2aunenHs pocaurnicmio. Llleudkicmo eepmuransroi miepayii Zn i Pb, max camo sk i memnu
CamMOOYUUeHHs WOPIYHOI POCAUHHOCIMI 8i0 HUX, 3anedcamb 6i0 CMyNneHs 3a6py0HeH0cml YOpPHO3eM-
HO20 2DYHMY UUMU MEMANaMU.

Vysotenko O.A., Kononenko L.V., Kuzenko S.V. LEAD AND ZINK SPECIATION IN THE
CHERNOZEM SOIL AND THEIR TRANSFER TO VEGETATION

The results of the study of immobilization of lead and zinc artificially contributed to the chernozem
soil are presented. The influence of the dynamics of mobile forms of Zn and Pb on the vertical migration
and their assimilation by vegetation is shown. The rate of vertical migration of Zn and Pb, as well as
the rate of self-purification of the annual vegetation from them depend on the degree of contamination
of the chernozem soil.
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