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Annomayus. VI3yueH XMMHYECKUH COCTaB PEIJIAHTO3€Ma B IPOIECCE BOCCTAHOBJICHUS Ha
PEKYIBTUBUPOBAHHOM HedTe3arpsa3HeHHOM ydacTke: pH TOYBEHHOro pacTBopa, colepiKaHue
He(TenpOayKTOB, XJIOpUI HOHOB, Gocdopa, Maprania, Kaablus, jKeae3a, ATFOMUHMS, aMMOHUS U
MarHusi, a Taxke opraHuku. OrnpeserneHa akTHBHOCTh MPOTEOIUTHYECKUX (DEPMEHTOB MPOTEa3bl U
HeJIrona3pl B cyocTparax mouBbl. Llenbio pa®oThl SBIATIOCH HAOMIONEHHME 3a H3MEHEHHEM
XMMHUYECKOTO COCTaBa PEIIAaHTO3EMOB B Ipollecce WX camoBoccTaHOBIeHMS. [IpoObl oTOHpanuch
Ha Teppuropur COBETCKOTO MeECTOpOXKIeHus. Meronsl wuccinenoBanuii: pH BogHbIl —
KOHJIyKTOMEeTpoM inoLab 740, KOIMYECTBO OPraHUYECKOrO YIVIEpOJa — METOAOM OIpeleIeHUs
OpraHu4eckoro BemiecTBa goromerpuueckuM metogoM TropuHa mo [HIUHAO s MuHepambHBIX
nous, oOmee Fe>Os, BanmoBoe conepxkanue Al2O3, MnO», nonsuxubsle ¢opmbl dochopa P20s.
Pe3ynbTarsl mokazaiau yMeHbIIEHHE KOHLIEHTpAlM1 He(pTenpoIyKToB, oka3arenab pH casuraercs B
HEUTPAJIbHYIO CTOPOHY, YMEHbILIEHUE XJI0puA0B. [0 1aHHBIM pe3yabraraM Henb3s CAeNaTh BBIBOJ O
Ipolecce BOCCTaHOBIIEHUs ydacTka. CopepixaHue XJIOPUAOB U YITIEBOAOPOAOB YMEHBIIMIOCH, HO
Jpyrue MoKa3aTelid He BOCCTAHOBMIJIMCH, KOHIIGHTPALMM MX HUXKE KOHTpOJS BIBOEe M Ooljee.
Omnpenenuay akTUBHOCTh MPOTEOJMTUYECKOTO (pepMEeHTa MpoTeas3bl M Ieultojia3bl B cyOcTpaTax
nmouBbl. [IpoBesieHa Maremaruyeckass W CTarucTHYeckass oO0paboTka Marepuana. BelisiBieHa
KOppESLMOHHAsT 3aBUCUMOCTh aKTUBHOCTU ()EPMEHTOB K XMMHUYECKHM IOKa3areisiM. BplsBieHa
HEOOXOIMMOCTh  JIOTIONHUTh ~ MEJTHOPAaTUBHBIE  MEPONPHUATHS K  COBPEMEHHBIM  JTaram
PEKYIbTUBALIUH.

Abstract. The chemical composition of the replantozem in the recovery process on
the reclaimed oil-polluted area was studied: pH of the soil solution, the content of oil products,
chloride of ions, phosphorus, manganese, calcium, calcium, iron, aluminium, ammonium and
magnesium, as well as organic matter. The activity of the proteolytic enzyme protease and cellulase
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in soil substrates was determined. The aim of the work was to monitor changes in the chemical
composition of replantozem in the process of their self-healing. Research methods: pH of water —
by inoLab 740 conductometer, organic carbon amount — by the method of determining the organic
matter by the photometric method of Tyurin according to TSINAO for mineral soils, total Fe,Os,
total AlbO3, MnO;, mobile forms of P>O3; phosphorus. the results showed a decrease in the
concentration of petroleum products, the pH shifts in a neutral direction, a decrease in chlorides.
According to these results, it is impossible to conclude the process of restoration of the site.
The content of chlorides and hydrocarbons has decreased, but other indicators have not recovered,
their concentrations are lower than control by half and more. Determined the activity of proteolytic
enzyme protease and cellulase in soil substrates. Mathematical and statistical processing of
the material. Revealed a correlation dependence of the activity of enzymes to chemical indicators.
The need to add reclamation measures to the modern stages of reclamation was identified.

Kniouegvie cnosa: HedTsHOE 3arps3HeHHE, HE(TENPOAYKTBI, II0YBA, PEIUIAHTO3EMBI,
CaMOBOCCTaHOBJIEHUE, PEKYJIbTUBALIMSI, JIEMEHTHBIA COCTaB, XUMUYECKUE TIOKA3aTEIIH.

Keywords: oil pollution, oil products, soil, replantozems, self-healing, recultivation,
elemental composition, chemical indicators.

PazButne HeTsIHOI M Ta30BOW MOOBIBAIOIICH MPOMBIIUIEHHOCTH Ha TeppuTopuu CpernHero
ITpuobbs Hauanoch ¢ cepenuHbl 60-X romoB mnpouutoro crojerus. HedrerazomobbiBarommas
IIPOMBILIUIEHHOCTH B npenenax HuxueBapToBckoro paiioHa 3anumaet 31,2% oT Bcelt ero miomanu
[1]. W3y4yeHune BOMPOCOB BOCCTAHOBICHHS PEKYIGTHBHPOBAHHBIX He(TE3arps3HEHHBIX 3EMEIb
BEChMa aKTYyaJbHO ISl TAaHHOH TeppuTopuu. [Ipobiiembl ¢ BOCCTAaHOBICHWEM HApYIICHHBIX 3€Melb
MHOrOOOpa3Hbl, OJHU U T€ K€ MEpONPHUATHA B pa3IMUYHBIX YCIOBHSAX IPHUBOIAT K pa3sHbIM
pe3ynbTaram, IPUYNHbBl — HE3HaHUE MPUPOTHBIX OCOOCHHOCTEH PEKYIbTUBUPYEMBIX OMOTOMOB [2—
4].

[Ton TepMHUHOM «CaMOBOCCTAHOBJIEHHE» MOAPA3yMEBAETCS E€CTECTBEHHOE BOCCTAaHOBIIEHUE
IPUPOAHOro 00BEKTa 6e3 Kakoro-a1udo BMENIaTesIbCTBA YEI0BEKa, IIPU KOTOPOM MPOUCXOAUT CMEHa
PacTUTENILHOTO U MUKPOOHOTO cooliectBa [5]. CaMOBOCCTaHOBIIEHHUE ITOYB HAUMHAETCS C Y4acTHs
II0YBOOOPA30BaTENILHOTO OMOT€HHO-aKKYMY/ISITUBHOTO Mpoliecca U TpaHC(PopMallii OPraHu4ecKoro
BemiectBa [6]. C BoccTaHOBIEHMEM OHMOTUYECKOW KOMIIOHEHTBI AKOCHUCTEMBI (PACTUTENbHbIE
cooOmiecTBa, *XHMBOTHbIE M MHUKPOOPIaHW3MBbI) HAUMHAETCS IPOLECC pPEreHepalyu I0YB, 4YTO
CIOCOOCTBYET HAKOIJICHHIO M MpeoO0pa3oBaHMIO OpraHMuYeckoro BemectBa [6—8]. B mpupoaHbix
YCIIOBUSIX CYIIECTBYET OajaHCc MeXAy IpoleccaMy CHUHTE3a U paclaja OpraHu4YeCKUX BEILECTB,
Onmaromapsi KOTOPOMY BEILLECTBEHHBIM COCTaB, CTPYKTYpHOE COCTOSHUE M IUIONOpOJIME IOYB
MOJ/IEP’)KUBAETCA Ha ONTHMAJIbHOM YpOBHE B 3Kocucteme [9]. M3ydeHuto TpaHcopMaruu moys
TaeXHOM 30HBI 3amagHoi CuOupu MocBAlIeHO HeMHOro padot. Haubonee kpyrnHble Uccae10BaHUs
B 001aCTH T€OXMMHUH JIAHAMA(TOB, B KOTOPBIX PAaCCMOTPEHBI BOMPOCHl MUTPALIUU U aKKyMYJSLUU
He(TAHBIX 3arpsi3HEHUl B JaHamadTax TaexHOW 30HbI 3amagHod Culupu, NpoBEIEHBI
coTpyaHuKaMu kadeapsl reorpaduu mous u reoxumun nanamadros MI'Y B 1980-1990 rr. [10-11].

PennanTo3eMbl KOHCTPYHPYIOTCS B XOZI€ PEKYIBTUBALIMOHHBIX MEPOIIPUATHI, TPOBOAUMBIX Ha
HedTe3arps3HEHHBIX y4JacTKaxX 3eMelb. MICKycCTBEHHO CKOHCTPYHMPOBaHHBIE MMOYBOMOAOOHBIE Tela
B BHJI€ PEIUIAHTO3EMOB SIBIIIOTCSI OCHOBOM JUII CaMOBOCCTAHOBIIEHHSI PAacTUTEIBHOTO
nokposa [12].

Lenbto paboTHI ABISIIOCH HAOIIOIEHHE 32 N3MEHEHUEM XUMHUECKOT0 COCTaBa PEIjIaHTO3EMOB
B IIPOLIECCE UX CAMOBOCCTAHOBJICHHUS.

163


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu | Bulletin of Science and Practice

http://www.bulletennauki.com T.5. 3ol 2019

Mamepuan u memoouxu

[Tpo6er oTOupasm Ha Tepputropun COBETCKOTO MECTOPOXKACHHS, B TEUCHHUE YETHIPEX JIeT
(2014-2018 rr.). B ma6oparopun puznkoxumudeckux uccienoanuii HBI'Y monyuensr nannsie: pH
BOIHBIA — KOHIyKTOMeTpoM inolab 740, komn4ecTBO OpPraHMYECKOro yIjiepoaa — METOIOM
OTIpe/ICTICHUS] OpPraHUYecKoro BemecTBa QgoroMmerpudeckum meronoMm Tropuna mo [HMHAO nmns
MUHEpaNbHBIX 1MouB, obmee FexOs, BanoBoe comepxkanue AlO3, MnO,, moxBumxHbBIE (HOPMBI
dbocdopa P03 [13-14].

Mecropoxaenne Coperckoe HM (XMAO) nHaxomutcs B HukHEBapTOBCKOM palioHE
Tiomenckoit obmactu (PucyHok 1). YuacTok pacrmonaraercs B CMEIIAaHHOM Jiecy. 30HaibHas
MPUHAJIC)KHOCTh — Tae¥KHas MIPUPOIHAS 30HA, MIOJ30HA CPEAHEN Taillrk. B npenenax HapylmeHHON
IJIOIIAKK PACTUTENIBHBIA TIOKPOB, 3aHMMaeT okojio 70% oOmei miomand, W IpeAcTaBICH
OKpanHO# cMmeraHHoro jeca. [louBa 1epHOBO-TIOA30/IHCTAS.

MACIUTAB 1:15000 (Wl Do s
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Pucynok 1. Cxema pacrmoyiio)keHHss W TpaHHIBl JecHoro ydvactka CoBeTckoro He(TsHOTrO
MectopoxaeHusa, XMAO-IOrpa.

Knumar fgaHHOTO pervoHa pe3ko KOHTUHEHTAlIbHbIM. 3uMMa cypoBas, XOJOJHasd,
npojoukuTenpHas. Jleto koportkoe, temnoe. KopoTkue mpoxiaaHble CE30HBI — OCEHb, BECHA.
XapakTepHbl TO3THHE BECEHHHE, PAaHHWE OCEHHUE 3aMOPO3KH. Be3MOpO3HBIA IMepHoa OYeHb
KOpoTKHil. Pe3kue konebaHus TeMeparypsl HPOUCXOIAT B TE€UEHHUE I0J1a U JaXKe CYTOK.

CpenneronoBast Ttemmeparypa Bo3ayxa — —3,6 °C. IIpomomKUTEenbHOCTh MepHoAa ¢
oTpHULaTeNbHBIMU TeMnepatypamMu — 200 nHel.

OcankoB B pailOHE BBINIaJa€T MHOT'O, 0COOEHHO B TEIUIbII MEPUOJ — C arpelis o OKTSI0ph —
467 mMM. COOTBETCTBEHHO JEP)KUTCS BBICOKAs BJIAKHOCTb BO3JyXa, CPEIHsAs OTHOCHUTENbHAas
BI@XHOCTh MeHsiercsi oT 70% mo 79% [15]. B reosioro-iuTonorn4eckoM CTPOCHUH YydacTKa
M3BICKAaHUH TPUHUMAIOT YYacTHE TPYHTHI TO3IHE-YETBEPTUYHOTO BO3pACTa, AILTFOBHAILHOTO H
03epHO-AILTFOBHAIEHOTO MPOUCXOXKIeHHS. [IpecTaBieHbl CyrJIMHKA OT TONYTBEPAON A0 TeKydei
KOHCHCTEHIIMH, OOJIOTHOrO M TEXHOICHHOTo MpOoUCXOkJeHus. IlpucyrctByror TOpd u
TEXHOT€HHBIMU HAChIM. TeppUTOpUsS HAXOIAUTCA B YCJIOBHUSAX HM30BITOUHOTO YBIAKHEHMS, TIe
MPEBATUPYIOT MPOLIecChl 6010TO00pa3zoBanus [16].

Ha uccnenyemoii Tepputopuun mpowusonia aBapusi B koHie Mas 2015 r. ¢ paznuBom HedTH €
MOATOBapHOW BOIOW. B TOM ke romy mpoBefeHbl MEPONPUATHS MO JUKBUIALUHN €€ MOCIIEACTBU:
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0o0BaJIOBaHHE W OTCHITIKA MUHEPAJILHBIM IPyHTOM (Teckom). B cepenune utons 2015 1. Ha yyacTke
ObUTH OTOOPAHBI IPOOBI /I U3YYEHUST MUHEPAIBHOTO COCTaBa PEIIaHTO3eMOB ¢ TiTyOuHbI 0-20 cMm.

Pe3zynemamol u ux oocyscoenue

[IpoBeneHHble  HCCIEAOBAaHUS  BBISIBWJIM  3arps3HEHHE  MHUHEPAIbHBIX  TPYHTOB
BBICOKOMHHEPAJIM30BaHHOW Bomoi u  Hedtenpoxykramu. Coxpepkanue HepTHn B MecTax
3arps3HEeHUs] MOouBbI cocTaBmwiio 10626+2656 mr/kr. OHO MPEBBICWIIO PETrHOHAIBHBIE HOPMATHBBI
JNOCHII (momyctumoe octarouyHoe cozaepkanue HedpTtu B mouBe — 5 r/kr) B 2,125. CreneHn
3arpsi3HEHUs y4acTka (B COOTBETCTBUU C TUIIOBBIMHM IPOEKTaMU Ha PEKYJIbTHUBAIMIO 3arpsi3HEHHBIX
3eMenb) Obla mocTaBieHa — ciabas. Bomopomueiii mokaszarenb coctaBui 6,5+0,3, XJIOpHIIBI
(BonmHas BeITsDKKA) 55,511, 1mr/kr. B 2016 r. 66u1 mpoBezieH OMOJOTHYECKUI STall PeKyIbTHBALINS,
Y4aCTOK 3aChINaiu TOPHOM.

Ha npotskeHnun 4eThIpex JIeT MPOBEASHBI UCCIIEOBAHUS TAHHOTO Y4acTKa M0 COACPKAHHUIO
HE(PTENPOAYKTOB, XJIOPUA-UOHOB U  BOJOPOJHOMY IIOKa3aredro. Pe3ynprarsl  Mokaszanu
3HAUYNTENIbHOE YMEHBIICHNE KOHIIeHTpauu Hedrenpoaykros B mepuon 2015-2017 rr. [17]. B 2018
I. UX collepkaHue cocTapisuio ot 84 1o 433 mr/kr (PucyHok 2).
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Pucynok 2. Conepxanne He(h)TENPOIYKTOB B PEIUIAHTO3EME N3YUEHHBIX YIaCTKOB.

3akoHOMepHOCTel Murpanuu HepTH W HEPTENpOIyKTOB B IOYBE HE BBIABICHO, KpOMeE
pe3koro ymeHbuieHus B 2016 . MOXXHO TNpeANoNOKNATh, YTO HAa KX KOHIEHTPALUIO BIIHSIOT
pasnuuHble (QakTOphl: BBHIMBIBAHHE, B3aMMOOTHOIIEHHS C IOYBEHHOM Maccoil, pacTBOPHUMOCTH
KOMITOHEHTOB He(TH, IUIOTHOCTh M BSA3KOCTh HEPTENPOIYKTOB, YKJIOH MecTHOocTH U Ap. Ha
MOJBMKHOCTh M JIOCTYIHOCTb PACTEHUSAMHU IPAKTHUUECKH BCEX JIEMEHTOB IHUTAHMSI OKAa3bIBAET
3HauUUTeNIbHOE BiIMsHUE BenuunHa pH mouBeHHoro pactBopa. Hampumep, ycBosemocTts ocdopa
MakcumalsibHa 1ipu pH 6,5 u cHibkaetcst kak B Oosiee KUCIION, TaKk U B MIETOYHOM cpene. B Kucibix
MOYBaX IOBBIIIAETCS PACTBOPUMOCTh COEAMHEHMH »Kelle3a, MapraHiia, ajJlOMUHuUsA, Oopa, Menu,
LIUHKA; TPH N30BITKE 3TUX AJIEMEHTOB NMPOAYKTUBHOCTh pacTeHUi cHuxkaercs [3, 11].

@oHOBBIE TMOYBBl TYMHUIHBIX JIAHAIA(PTOB HUMEIOT KHCIYIO pEaKUUIio Cpeibl, II0
JTUTepaTypHbIM HcTouyHUKaM oT 3,1 no 5,4 3nauenuss pH Boanbix pactBopoB. IIpu Oonbmimx
TEXHOT€HHBIX Harpy3kax, B TOM 4Hclie HeTaHOM 3arps3HEHHUU I10YB, JAHHBIA TMOKa3aTelb MOXKET
CIBUTAaThCSl B CJIA00-KUCIYI0 W HEUTPaJbHYIO CTOPOHY. 3a M3YYEHHBIH INEpHOA B BEPXHEM
TOpU30HTE perulaHTazemMa Hallofanach Takas ke 3akoHomepHocTb. B 2015 r. pH mouBeHHOro
pactBopa mpuOmmxkaizach K HelTpanbHOM, B 2016 I. AaHHBIN MoOKa3aTelb CMECTUJICS B KHUCIYIO
ctopony, B 2017-2018 rr. B cnabo-kucnyto (Pucynok 3). OTu mporeccsl, MO JUTEPaTypHBIM
HCTOYHHMKAM, MOTYT JUIUTHCS B 3aBUCUMOCTH OT KOHKPETHBIX ycioBuii oT 4 1o 10 ser [3].
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CnyraukoM He(dTH Bcerna ObIBaeT MHUHEpajJM30BaHHas BOJa, KOTOpas MHTEHCHUBHO
BO3/CHMCTBYET Ha MOYBY. B ee cocTaBe 3HAUMTENBHYIO POJb UIPAIOT BOIOPACTBOPUMBIE XJIOPUIBL.
BriMbIBaHME 13 3arps3HEHHBIX TIOYB HauOoJIee TOABMKHBIX COSTMHEHUN MPUBOIUT K YMEHBIICHHIO
B pacTtBopax xjopuaoB. IIpoucxoautr ocBoOOkeHHE MOBEPXHOCTHBIX TOPU3OHTOB MOYB 3a CHET
YaCTUYHOTO MEePEeMEIIECHUS COJIel B HUKHIOIO YacTh MPo(uiIs WK BEIMBIBaHUSA 3a Kpas apeana [3].
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Pucynok 3. Ocobennoct pH noYBeHHOT0 pacTBOpa Ha W3yYSHHBIX OMBITHBIX TUIOMIAIKAX.
I/ISY‘IGHI/IG JAUHAMHUKHU XJIOPUA-MOHOB B BOAHOM pPaCTBOPC PCILJIAHTO3EMa BbIABUIIO

CIIEIYIONIY 0 3aKOHOMEepHOCTh: B 2015 1. ux comepkanue Obuto HU3KOE, B 2016 . — BO3pacTayio
MOYTH B IATH pa3, B 2017 1. u 2018 r. — cHmxkanock Huwke ypoBHs 2015 r (Pucynok 4).
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Pucynoxk 4. ConepxaHue XJI0pUA-MOHOB B BOJHOM PacTBOpE PEeIIaHTO3EMA.

OJEMEHTHBI COCTaB B XHMMHUHU II0YB M B IIOYBOBEICHWUM — Ba)KHEHIIMM IIOKa3aTelb
XUMHUYECKOTO COCTOSIHUSL IOYB, HMX CBOMCTB M reHe3uca. OH HCHONb3yeTCs s OLIEHKHU
MOTEHLMAJIbHOTO Iutofopoaus nous [18]. Hamu n3ydeHbl M3MEHEHHsS] B COAEpKAHUM HEKOTOPBIX
XMMHUYECKHX 3JIeMEHTOB: (hocdopa, Maprania, Kajablusl U MarHus, >kenes3a, aMMOHHUS, aFOMUHMS
(Tabmuma 1).

3a BpeMs HcclelnoBaHUS 3a(pUKCHpPOBaHBI OMNpEAENEHHbIE HW3MEHEHHs BaJlOBOIO COCTaBa
TpaHC(OPMHUPOBAHHBIX MOYB. 3HAYUTEIBHBIM U3MEHEHHSIM MOABEPTraioCh COACpPIKAHHE HEKOTOPHIX
XUMHUYECKHX 3JIeMEHTOB: (ocdopa, Kamblus, kele3a, aMMOHMA. lIpakTHuecku Bce H3yueHHbBIE
AJIEMEHTHI U3MEHSJIM B TEUEHUE NEepUoJa UCCIE0BaHNM cBoe conepkanue. [Ipu 3arps3HeHnn, Kak
MpaBWJIO, HauOoJee PEe3KO MEHSAETCS COAEpKAaHHE HOHOB, OMPEAENSIONUX KHUCIOTHOCTh IOYB:
KaTHOHOB BOJOpoJa M amoMuHUS. [IpouMcxomuT uX akTUBHOE BbITeCHeHHUE. IlloBbIIEHHOE
cofiepaHKe NMOJBUKHBIX COEIMHEHUN aIIOMUHUS OKa3bIBa€T HETraTHBHOE BIIMSHUE HA PACTEHUS; B
UX MPHUCYTCTBUU 00pasyroTcs TpyAHopacTBopuMble (ocdarsl amoMuHus, Gochop KOTOPHIX MpU
CTapeHUU U KPUCTAJUIU3ALMH OCAKOB CTAHOBUTCS MaJIOAOCTYITHBIM PACTEHUSIM.

166


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu | Bulletin of Science and Practice

http://www.bulletennauki.com T.5. 3ol 2019

Tabnuua 1.
COJEPXAHUE XUMNYECKUX DJIEMEHTOB
B [TIOUBEHHOM PACTBOPE ITPOB PEITJIAHTO3EMA (MmaccoBble 10H)

THapamempol 2016 2017 2018
dochop 133,19425,15 31,29+12,76 23,59+11,65
Mapranerg 27,66+14,29 9,55+4,51 2,44+1,25
Kanbunii 0,0022 0,0129 0,0344
Maruwuii 0,0038 0,0000 0,0219
Keneso 0,835+0,26 0,78140,206 0,605+0,209
AMMOHU# 0,173+0,05 5,68+1,18 6,062+2,95
AnoMuHUI 0,76+0,23 0,62+0,33 0,66+0,32

C moBbllIEHUEM IETOYHOCTHA KOHIICHTpAIUS aTIOMUHUS TTOHMXKAETCS, 3a cUeT 00pa3oBaHUs
TPYIHOPACTBOPUMBIX coeAuHEHUU. B uccrnepyemMpix mpoOax uMeeTcsl TEHACHLUS YMEHBIICHUS
coznepskanus amomuaus ¢ 0,76 mr/kr 1o 0,66 mr/kr. KonneHTpamus Mapraiia Takke yMEeHbIIaeTcs,
TaK KaK MPOMCXOTUT aKTUBHBIA BBIHOC STOTO JIEMEHTA 3a CYET 00pa30BaHUs JIETKOPACTBOPHMBIX
coequHenunii. CopeprkaHue eleza 3a UCCIeNyeMblil mepuoj ymeHblnaercs. JKene3o u MapraHely
HEO0OXOUMBI PACTEHUSIM, U OT IMOJIBHXKHOCTH MX COCIUHEHHI 3aBUCUT MPOTYKTHBHOCTH ITOYBHI.
JKene3o BxonuT B cocTaB PepMEHTOB U y4acTBYeT B 00pa3oBaHuu xjopodmnia [19].

Henocratok nocTymHOTO JKeie3a BIeYeT 3a cOOOW XJIOpo3 pacTeHWil. MapraHen Takke
BXOJIUT B COCTaB psiAa (EPMEHTOB; OH CTUMYIHUPYET 00pa3oBaHUE aCKOPOMHOBOM KHCIIOTHI, CHHTE3
xJiopoduina, akTUBUpYyeT (hepMeHThI OenKoBoro oomeHa [1].

[lo nureparypHbIM AaHHBIM [3] cyOCTpaThl, IPUMEHSIEMbIE MIPU OTCHINKE, XapaKTEPU3YIOTCS
TEOXUMHUECKON OeTHOCThI0. Hamm pe3ynbrarsl MOATBEpKIAI0OT STH TaHHBIE.

[Ipn ananmuse conep:kaHus OpPraHUKM MOXKHO YBHUAETh YBEIHMUYEHHE MACCOBOM JOIH IO
cpaBHeHUIO ¢ KoHTposeM (Pucynok 5). JlanHbIil QakT MOXXKHO OOBSCHUTH MPOBEIECHHBIM BTOPBIM
ATANOM PEKYJIbTUBAINH, 3aCBITKON TOP(OM.

3,5
3,04 M cpe/iHee M0 YYacTKy
3 M KOHTPOJIb
2,5

N

=
Ul

o
Ul

MaccoBsie 10y, %
H

o

2016 2017 2018

Pucynok. 5. Copeprkanne OpraHuKy B IOYBEHHOM PacTBOpE Mpo0 perianTo3ema.

TomnmuHa 3ackIK MUHEPAIBLHOTO IpyHTa cocTaBiseT okosno 20 cm. B 2017 1. mpoOsl 6panu
Ha Ti1yOuHe 10 40 cm, UIs aHau3a cofiepKaHusl XUMUYECKUX MOKa3aTesel B €CTeCTBEHHOM MouBe U
peranTozeme (Tabmumia 2).

Ilo maHHBIM pe3ynbTaTaMm HENIb3sl CAENaTh BBIBOA O IIPOLIECCE BOCCTAHOBIEHUU JaHHOIO
yuactka. CozepikaHWe XJOPHIOB MU YIVIEBOAOPOAOB YMEHBIIMIOCH, HO JPYrMe IOKa3aTelau He
BOCCTAaHOBWJIMCH, KOHIIEHTPAIMM MX HWKE KOHTpois B aBoe u Oosee. Comepxanue (ocdopa u
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MapraHiia HECKOJIbKO MpEBHINIaeT KOHTPoJib. Conepikanue opraHuku Ha rimyounHe 6omee 20 cm B 30-
40 pa3 npeBbIIIAaET 3TOT [10KA3aTENIb B MUHEPAIM30BAHHOM TPYHTE.

. . Tabmuna 2.
CPABHUTEJIbHBIN AHAJIU3 XUMWUYECKUX ITIOKA3ATEJIEN
ITOUBEHHBIX BBITSXEK (maccoBsie nonm) B 2018 1.

Toxazamenu Ha anyoune 0-20 cm Ha enyoune 20-40 cm Konmpons
docdop 23,59 21,56 16,6
Mapraser 2,44 1,437 0,31
Kanb it 0,0343 0,0625 0,88
MarHuit 0,0218 0,03 0,038
Keneso 0,605 0,6 1,38
AMMOHHi 6,62 2,855 6,35
ATTIOMHHHT 0,66 0,51 1,08

Onpenensyii  aKTHBHOCTh  MTPOTEOJMTHYECKOTO (EepPMEHTa TPOTea3bl W IEJUIIONIA3bl B
cyOcTparax mouBbl. [lpum aHanm3e mpoTea3HOM AaKTUBHOCTU OblIa BBISBICHA CIEAYIONIAS
3aKOHOMEPHOCTh, AKTHBHOCTh JaHHOro (epmenta wusmensiiacb ot 7,14% nmo 17,89%, B
KOHTPOJILHOM BapuaHTe coctaBisiia 18%. BwigBieHo, UTO Ie/UII0I030pasiarampiias akKTUBHOCTD
HCCIIEyeMbIX BapHaHTOB MO4YB BapbupoBaia oT 14% no 22%, camoii BbICOKOH Oblila Ha KOHTpPOJIE
— 30%. IlpoBenu KOppENSALMIO aKTUBHOCTH MPOTEa3 W LEJUTI0NAa3 K XMMHYECKUM IOKa3aTesIsiMm
nmouBeHHBIX TIP00 (Tabnuia 3).

Tabmuma 3.
KOBO®OULIMEHT KOPPEJISLIUU ITPOTEMHA3HON U LEJUTIOJIO30PA3JIAT AFOIIEN
AKTUBHOCTHU K XUMHNYECKUM ITIOKA3ATEJISIM

Ilpomeunaza Lennonozopaznacarowas
Cr -0,77 -0,25
PO,*® -0,28 -0,41
pH -0,16 -0,41
OpraHuka 0,06 0,06
He(TENPOAYKTHI -0,18 -0,01
Mn -0,49 0,13
Ca*? -0,29 -0,56
Fe 0,31 0,20
NH4* -0,33 0,16
Al*® -0,03 -0,13

[To mkane Yenmoka, mpoTerMHa3Hasi aKTUBHOCTh MMEET BBICOKYIO OTPHUIATEIbHYIO CBSI3b K
COICPXAHUIO XJIOPUAOB B TIOYBE. YMEpPEHHas CBs3b CYIIECTBYET K JKeJle3y, yMepeHHas
oTpuIllaTeIbHass — K aMMOHHIO W Mapraniy. Ciabast oTpunaresbHas — K cojaepkanuto gocdopa,
HedTenpoaykToB, Kaibius u 3HaueHuto pH. C gpyrumm nokasarensiMu CBSI3b OTCYTCTBYET.
AKTHBHOCTB IIEJITIOJIa3 KOPPENUPYyeT B YMEPEHHOW CTENEHH C COAEpKAHHEM B TOYBE HOHOB
kanpiust U Qocdar-uonon. [lo gaHHBIM pe3ynabraTaM MOMKHO CHENaTh BBIBOJA, YTO BBICOKOE
CofiepKaHKe XJIOPHI-HOHOB OTPHUIIATEIIHLHO BO3ICHCTBYET HA MIPOTCHHA3HYIO aKTUBHOCTH TIOYB.

168


http://www.bulletennauki.com/

Broanemens nayxu u npaxmuxu | Bulletin of Science and Practice

http://www.bulletennauki.com T.5. 3ol 2019

Bvi6oowi
TexHOreHHbIE HapyLIECHUs ITOYBEHHOI'O IIOKPOBA IPOUCXOIAT HAa BCEX JTalax IPOU3BOIACTBA
HedTerazoo0bIBatOIeld MpOMBIIUIEHHOCTH. Ha necuaHblX TIpyHTaX CaMOBOCCTAHOBJIICHHE
PacTUTENILHOTO TTOKPOBA HEBO3MO)KHO 0€3 MUKPOOHOIOTMYECKON PEeKYIbTUBAIIMHM U ITOCEBA TPaB.
IIpuponnsie ycioBus Teppuropur HMKHEBApTOBCKOrO paiiOHa BECbMa CYpPOBBI, CIIEI0BATEIBHO,
KOPOTKUM  BEreTaruBHBIA  INepuoj  pacTeHUH. MOXHO  NpPeAnosokKHUTh  HEO0OXOAUMOCTb
JOTIOJIHATENBHBIX METMOPATUBHBIX MEPOIIPUATHS K IPUMEHAEMbIM 3TallaM PeKyJIbTHBALNH.

HUccneoosanue gvinonneno npu gunancosoii noooepoicke PODU u Ilpasumenvcmea XMAO-
FO2pui 6 pamxax nayunozo npoexma Nel8-44-860005.
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