AKTYyaJIbHOCTbL PaGoThL.
I'soxensle Mertamnsr  sBISIOTCS OMHHAM M3 OCHOBHBIX TOKCHKAHTOB B

PasHBIX TUIIAX TIOYB IIPW BBHIPAIIWBAHUM DPA3IHYHbIX CEJIbCKOX O3S CTBEHHBIX
KYJBTYP OCTAIOTCS HEAOCTATOYHO M3Y4YEeHHBIMH.

ABTOPOM BBIOPaHBI IS HUCCIIEOBAHMS ABa TIPUOPHUTETHBIX XHMHYECKHX
JJICMEHTa — LIMHK M KaJMWHA, OTHOCSIIHECS IO CBOMM TOKCHKOJIOTUYECKUM
AAPAaKTEPUCTHKAaM K pasHbIM IpyrmnaM. MHOrOJIeTHHe UCCJIEIOBAHUS BIIUSHUS
HHUHKa Ha II0YBBI M PACTEHMS MO3BOJIMIIN CYUTATH €0 KH3IHEHHO HEOOXOIUMEIM
JJIEMEHTOM NJIT HOPMAJIBHOTO POCTa PACTEHHN U OTHECTH K MHKPO3JIEMEHTaM.
Ob6a snemenTa, cormacHo KITaCCH(HKALMU XUMHYECKHX BEIECTB LIS KOHTPOJIA

Pa3jiMYHBIX  IOYBaX, aKKyMYJISLWH, TpaHC(hOopMAaIIHH, MUTPAIlUM U
paClp€aCICHU  HE€  OOHO3HAYHBI W MHOTOa  IIPOTUBOPEYUBEI, YTO
CBHACTECIIBCTBYET O TOM, YTO YTO ATHU BOIIPOCHI €111€ JaJI€KH OT 3aBEPILIEHUS. DTO
IIOATBEPXXIACT aKTYaIbHOCTh MUCCJIE JOBAHUIA.

Teopernueckas u npakTHYeCKas 3HAYHMOCTE.
IIpoBenennsie  muccepranTkoii SKCIICPUMEHTAIBHBIE  pabOThl IO

IPUMCHEHHY  pasiM4YHBIX 103 (GOCHOPHBIX W KATHHHEBIX yI0OpeHuii,
OCOOCHHOCTSM HX paclpeleNeHHuss B CHCTEME IIOYBA - pacTeHUEe HMEIOT
1COPETUYECKOE U IPAKTUYECKOE 3HAYECHHE, [IOCKOJIbKY B OIIPEAEJIEHHON CTEIIEHU
BOCTIOJIHSIIOT MPOOESIbI, UMEIOIHecs Ha CErOoqHS B HayqYHOH JUTEpaType H
[IPAKTUKE HCII0JIb30BaHUS 3aIPsI3HEHHBIX 3€MeJTh.

IlocraBus nensio uccnenoBanmit BeisicHenue OCOOEHHOCTEH pacnpeneneHus
LHHMHKa W KaaMWsI B TOP(SHON ITOYBE IOI BIMSHHUEM Pa3THYHBIX MMOYBEHHBIX



(haKTOpPOB, aBTOPOM OBLIO MMOCTABIIEHO P 3ama4 MO ONPENEICHHUIO TAHAMHKH
POCTa ¥ pa3sBUTHS MIUIEHUIIBI SIPOBOM U cajiaTa, OLIEHKE BIIUSHUIS yOOOpEeHUN U
MHKPDOOPTaHH3MOB Ha HaKOIUUIEHHE XUMHYECKHX 7SJIeMEHTOR pacTEHUsIMH,
OCOOEHHOCTSIM MX BBIHOCA, O BIIUSHUH MaKpOJJIEMEHTOB Ha HAKOIIJIEHHE KaJIMUSI
NIICHULIEU U IPYTHE.

Hayuynasi HoBu3Ha.

OIIBITOB, OCYILIECTBIICHHE CEepuH 1a00PaTOPHBIX 3KCIEPHUMEHTOB
CBUJICTCIIECTBYIOT O MHOIOIDaHHOCTH NPOBEJEHHBIX paboT. ConpsikeHHBIH
AHAJIN3 TWMHAMUKHU paclpeleeHus] XUMHUYECKUX HJIEMEHTOB B CHCTEME IOYRA-
pacTeHME Ha 2-X THINax IIOYB, IPOBEIEHHEI aBTOPOM, 00J1aJaeT HOBHU3HOIA.
JluccepranToM BHepBhle OTMeEYeHEI pa3iniusl BO B3aUMOJIEUCTBHH MEXIY
KAJIMEM W KaJMHUEM OT aHTaroHW3Ma K CHHEPTU3My IIPU BO3PACTAHHMH IO3bI
KalIMUHBIX yRoOpeHui, BiusHuu (HochOpHbIX YIOOpEHU Ha yBeJIMYeHHe
AOCTYMIHOCTH ~ TSDKEJIBIX ~ METAJUIOB  PACTEHHUSIM,  OLIEHEHO  BIIMSHUE
MHUKPOOPraHu3smMoB poja Psevdomonas Ha MOOBMXKHOCTH LIMHKA M KaaMUS B
[10YBe. B IpOBENEHHM 3KCIIEPUMEHTOB, 3aJI0KEHMH BereTalHOHHBIX OIIBITOB,
(DM3UKO-XMMUYECKOM aHaIn3e Mpo6 HMCIONB30BAIHCE OOLIENPUHSATEIE METOIbI
UCCJICIOBAHUM.

JocToBepHocTh  pesynpraToB  mcciaenoBaHWE  H BBIBOJJOB  aBTOpa
OCHOBBIBA€TCA Ha 3HAYUTEIBHOM O0BEME TPOBENEHHBIX HCCIIEIOBAHUIA
00001IEeHNH OOIBIIOro Yuc)Ia JIATEPATYPHBIX UCTOYHUKOB, KBATH(PUIIMPOBAHHOI
HHTCPIPETALNN IIOJYYCHHBIX PE3YIbTAaTOB, X CTATHCTHYECKON 06paboTKe.

Jlucceprannonnas pab6ora wusnoxkena Ha 187 CTpaHHUILIaX, COCTOUT U3
BBEJICHUS, J>-U I'JaB, BBIBOIOB H npuiioxeHus. OHa BkimodaeT 24 tabaunsl, 30
PUCYHKOB. CIIMCOK HCITOJB30BaHHBIX HCTOYHUKOR conepxut 251 HazBaHue, 97
M3 KOTOPBIX HA HUHOCTPAHHEIX S3bIKAX.

Jucceprannonnyio paGoTy IpeaBapsieT BBEIEHHE, B KOTOPOM B KpaTKOIi
(hopMe  H3NIOXKEHBI  OOLIME  TIOJIOXKEHHUS, XapaKkTepusymomue pabory:
dKTyaJIbHOCTh HOBHU3HA, LIE€JIA U 33241 UCCJIEIOBAHUH 1 T.II.

['naBa 1 nocesamena paccMoTpeHHIO BOMPOCOB MO TeMe-npobjieMe U
ABJIACTCA, 110 CYIIECTBY, JHTEpaTypHbIM o630opoMm. Ccwliasgce Ha
MHOTOTHCIICHHBIC ~ JIATEPaTypHbIE  HCTOYHHMKH, aBTOP  XapaKTepU3yer
B3aNMOJICUCTBHE TI0YB C TSKEIBIMH METaUIaMH, IPUBOIUT CBEICHHS O NyTAX U
MCXaHMU3MAaxX MOCTYIUICHMS WX B DPACT€HUS, pACCMATPUBAET BIIMSIHUE
MHKPOOPraHU3MOB Ha pacnpe/ieieHHe METa/UIOB B CHCTEME II0YBA - PacTEHHE,
JACACT — NOJDKHO®  BHUMaHHME pACCMOTPEHHMIO W aHauM3y (haKTOPOB,



00YCIIOBIIMBAIOIIIX IOBCAICHHUE TSKEJIBIX METANIOB, W IPEXIE BCEro [[MHKA U
KaaMMsl, B IOYBaX U PaCTCHUSX.

3aMeYaHHs 110 ATOM IIaBe CBOZATCS K HEMPABUILHOMY HAIHCAHUIO KJIapKa
KaIMHsT B 3€MHOW Kope, M3MEPAEMOMY HE€ B MHUKpOrpamMmMax Ha JIATP, a
MUJITIATpaMMax Ha KWJIOTpaMM Beca. Cienyer Ttakxe OTMETHUTh, UYTO U3
OOIIIMPHOIO CITHCKA UCTIONIb3YyEMBIX JIMTEPATYPHBIX HCTOYHHKOB, [IPUBEIEHHBIX
B KOHIIC NHCCEPTAlllH, CChLJIKA HA paboThI, OIyOIUKOBAHHBIE OCIE 2000-rona,
COCTAaBIIIIOT He Oonee 15%, xoTs B [IOCIICAHUE TOABI KOJIHUYECTBO

~CPHOBO-TIOMBONUCTYI0O M  TOPOSHYIO HH3HHHYIO [IOYBY C BHECEHUEM
BO3pacTalomimx 103 ynoOpeHuii. WCHBITBIBAIHCE 2 cCopTa MIIEHHUIIbI:
«Jleannrpanckas-97» wu «Kpacnoydumckas-100y, OXapaKTEPU30BaHBEl MX
OHONOrMYecKre 0COGEHHOCTH. IIpoBenensr ucnbitanus Ha pacreHmsx canara
IPH  BBIpAIlMBAaHUM HUX Ha TOP(MIHOM HHU3UHHOM I[IOYBeE. JlabopaTopHsIe
{IOYBCHHBIC W arpOXUMHYECKHE aHAIU3bl BBINOIHSINCE MO CTaHAAPTHBIM
METOAUKAM.

HOUBBL  JUI  TIPOBENEHHs OMNBITHBIX pabOT M0 BBIPANIMBAHHIO pacTeHuiH
ITIIIEHUIIBI. [lomyyennas mo pesymnsratam pabOTBl Macca pacTeHHid,
BRIPAILICHHBIX HAa TOP(QSHON HU3MHHOW MOYBE ObLIa GoJlee yeM B 7 pa3a HUXe,
HEMHa  NICPHOBO-TIOA30MCTON moyBe. JIUCCEpTaHTKAa pe3yabTaTAMHM CBOMX
UCCIICIOBaHNH, MPUBEACHHBIMA B | aBe 3, [IOATBEpAUIA (paKT 3aMeqJICHHOIO
TEMIIa pOCTa MIIEHULIBI Ha TOPPAHOI TTOYBE.

K coxanenmo, B paGore mpwu XapaKTePUCTUKE HCIIOJIB3YEMBIX IS
IPOBCNICHUS  SKCIIEPUMEHTOB II0YB He HAIUIM OTPaKEHHE ITOKA3aTedd o
COACP)KaHUIO TyMycCa, TOTJa KaK STOT II0Ka3aTelhb SBISETCS OCHOBHEIM [IpH
OLCHKE TUTONOpOus mOoYB. HempaBuimbHO, ¢ omm6KOM, BBINOIHEH [epecyeT
BAJIOBOTO  ColepxaHus (ocdopa ¢ MHIIUTPAMMOB B IIPOLEHTH (cTp.75).
CoznepxaHue B IIOYBE MOIBHKHOTO kanus, paBHoe 206-210 Mr/kr, aBTOp cuuTaer
B OZHOM Cliy4ae HU3KUM (CcTp.71 m 75), B Apyrom cpemuum (ctp.93). Ha ctp. 68
JXd3aHO, 9TO pacTBOPBHI COJIEW IIMHKA W KagMHS BHOCHJIMCH B COOTHOLICHMM



1110, a moser cocraBmsmm 100 MI/KT IIMHKA H 10 Mr/kr KagMHUsI, TO ecCTh
COOTHOIICHUE NOIXHO OBITH HA3BaHO 10:].

B rnaBe 3, mocesmennoi; PAaCCMOTPEHHUIO BIMSHUSL BO3PACTAIONIMX 03
KalMUHBIX  yHoOpeHwuid dBTOPOM  TIOJTy4YeHBI UHTEPECHBIE NaHHBIE [O
PacCIIpeICIEHUIO KaZIMUSI B PACTEHHUSIX [ILICHUIIBI B IBYX THIIaX IOYB - J€PHOBO-
[IOA30IUCTON (TPEH MOTHHOMHAILHOMN 3aBUCHUMOCTH) U TOP(MSIHOM HHU3WHHOM
(TpeHI JnHHEHHOH 3aBUCUMOCTH), YCTaHOBJIEHA CIIOCOOHOCTh  pacTeHHii
[IIICHUIIBI TIPOTUBOCTOATh HAKOILIEHHUIO kKaamus.  I'paduueckoe OTpaKEeHHE
AMHAMHUKH KOHLEHTpAIlUH a30Ta, (pochopa, KaIbLHUST U MarHusl, BBIMIOJIHEHHOE
ABTOPOM, CBUJIETEIILCTBYET O ITOCTEIEHHOM CHIDKCHUM KOHLEHTPAIIUM DTUX
JJICMEHTOB B DACTEHMSAX IIIIEHUILI KAK HAa JA€PHOBO-IIOA30JIMCTOM, TaK U Ha
TOP(SHON HU3UHHOII IT0YBe.

K 3amMeuanuto CI€yeT OTHECTH HETOYHOCTH IIPH rpauYecKoM OTpaKeHHUH
COZCpXKaHUS KaJIMUSI B PaCTEHHSIX MIICHUIIBI, IPECTaBIEHHOEe Ha pHUC. 5. OHO
HE COBNAACT C YUCIIOBBIMU 3HAYCHUSIMH COACPIKaHUS KaIMUs, MPUBEACHHOI'O B
Tabuuie 8. B HaCTHOCTH, MaKCHUMalIbHOE COJep KaHHe KaaMusi Ha rpaduke
OTpak€HO Ha 20-e CyTKH, a B TaOIIHIIE U B TekcTe Ha 37 CYTKH.

PaccmaTpuBas B 4-if riage BOIIPOC O BIUSHUUA (POCHOPHBIX yaoOpeHH Ha
{IOABH’)KHOCTD B IOYBE TSXKEIIBIX METAJUIOB M HX I[IOITIOLIEHUE PACTEHHUSIMHU, a
TaKIKE pacrpeneeHue IUHKA U KaIMHS B CHCTEME TOp(hsIHAsT HU3UHHAS [TOYBA —

KaZIMH B TTOYBE. Elo ycTaHOBIEHA BBICOKAst OT3BIBUMBOCTE CAATA HA BHECEHHE
hbochOpHEIX  ynoOpenuit, uyro OTPA)XXCHO B BBICOKMX MOJIOKHTEIbHBIX
KO3 QUIMEHTAaX KOPPEISILHT. 3aMeYanuii 110 MIaBe HET.

YCTAHOBJICHA MEX]ly HAKOIUIEHUEM METAIOB B PACTEHUSX W COZIEp)XaHHUEM B
lIOYBC  BONOPACTOPUMBIX (pOc(haTOB, OpraHUUECKUX Al-¢pocharoB, a Taxxke
pocharTon HEePaCTBOPHUMOIO OCTaTKa, a bocharpenyumpyromme
MHUKPOOPraHU3MbI CJa00 BIHMAIOT HA CONEPKAHHE I10IBHIKHBIX COCIMHEHUI
LHHHKA U KaaAMUS B TOP(PSIHON HU3UHHOMN MOYBe.

ABTOPOM IIPH HAaNUCAHUH PaGOTHI BO BCEX [IABAX UCIIOJIb3YETCS TEPMUH
CKOHLCHTpaLUs» 3JIEMEHTa B IOYBE. B TO sxe BpEMsSI KaK OOIIENpPUHITHIM



SIBJISIETCSI UCIOJIb30BAaHUE TEPMHHA «coaepkaHue». KoHIeHTpaus KaKk TEPMUH
HCIIONB3YETCS B MpakTuke npu ocBerneHuu BorpocoB [IJIK M OJIK — To ecthb
[IpEeNEIbHO JOIYCTUMBIX U OPUEHTUPOBOYHO JOMYCTUMBIX KOHIIEHTPAIIMH.

YKa3aHHbBIE B OT3bIBE 3aMEYaHHS HE CHHIKAIOT IIEHHOCTH M BaXXHOCTHU
pabortsl, npoaenanHol Hanexnoit AnatonbeBHOM CitaIKOBOIA.

ABTOpOM BBITIOJIHEH OYE€HBb OOJIBIION O0BEM aHATUTHUECKHUX PadOT IO
OIIPENEIIEHUIO CONECPXXAHUS TSKEJIbIX METaJJIOB - LIMHKA M KaJMMs, a TakKXKe
pPasIUYHBEIX MaKpOdJEMEHTOB — (ocdopa, Kaiaus, a30Ta, KaJbldsd, MartHus B
noyBax U pacreHusx. O000mieHHe OONBIIOro o0beMa pa3zHOXapaKTEPHOIO
MaTe€pHajla BCeraa CBfA3aHO CO 3HAYUTEIBHBIMH TPYIHOCTSMH. OTO, IIO-
BUAUMOMY, U SABHUJIOCH IIPUYMHOM TIIOSIBJICHUS OTHAEIbHBIX OTMEUYEHHBIX
HETOYHOCTEU W ONMUCOK. Ho BbIMOSIHEHHass paboTa HECOMHEHHO moJie3Ha. OHa
BOCIIOJIHSET OIIPEAEICHHBIM MpOOEl B IOBEJACHUM 3arps3HSIONINX BEIIECTB —
[IMHKa W KaJMHS B 2-X OCHOBHBIX Ha CeBepoO-3alajie THUIIaX II0YB: JEPHOBO-
[IOJI30JIMCTON U TOP(PSIHOM HU3UHHOIA.

llomyueHHsle B XxoAe IIpOBEEHUS  HCCIEIOBAHHUM  pe3ylIbTaThl
OIyOJINKOBaHbI aBTOPOM B 9-M HaydHBIX paboTax, 5 M3 KOTOPBIX B H3JAHUSX,
pexoMeHnoBaHHBIX BAK.

BeiBoapl, nmnpuBeneHHble B KOHIIE  JUCCEPTALIMOHHOW  pabOTHI,
CBH/IETEIBCTBYIOT O PEIICHUH MOCTABJICHHBIX 3a/1a4.

B uenom muccepranuonHas pabora CnankoBoit Hagexxapl AHATOJILEBHEI
IpEeACTaBIsIeT HAy4YHOE MCCIIeOOBaHUE, BHOCSAIIEE OIpenelIEHHBINM BKIad B
[IO3HAHWE (PYHKIMOHUPOBAHUS IIOYB M PACTEHHWH, 3arpA3HEHHBIX IIMHKOM U
KaJMHUEM I10]] BIUSHUEM (POCHOPHBIX U KATUMHBIX YI0OpeHuid. ABTOpOM cobpaH
M IIpOaHaJIM3UpPOBaH OOLIMPHBEINA MaTepuanl 00 OCOOEHHOCTSX MOBEIEHMS STHX
3JIEMEHTOB B CUCTEME II0YBA-PACTEHHE, YTO UMEET Ba)KHOE 3HAUEHHE JUISI HayKU
M IPAKTUKH.

OCHOBHBIE Pe3yJbTAaThl MOATBEPKICHH B OMyOIMKOBAaHHBIX PaboOTax, a
Colep)KaHue aBTope(depara COOTBETCTBYET OCHOBHBIM HAESIM M BBIBOJAM
JUCCEPTALMOHHOIO UcciieqoBaHus. BbIBOIBI, cieIaHHBIE HA OCHOBE OOIIIMPHOTO
9KCIIEPUMEHTAJIBHOIO MaTepualia, 1OCTOBEPHbI 1 0OOCHOBAHBI.

OreHuBasi OUCCEPTALMOHHYIO paboOTy cClieAyeT OTMETHUTh €€ XOpOoIllee
O(POpMJIEHHE, AOCTATOYHOE KOJMYECTBO TAONHI[ U PHUCYHKOB, I'DAMOTHOE H

JIOTHYHOE H3JIOKEHUE MAaTepuajioB, U B TOXE BpeMs HaJIMUMe OIIeYaTOK U
OTIHACOK.



3SHAYUMOCTh JIJIsl TOYBOBEICHHS, arpOXMMMH, SKOJIOTMH HAYYHOTO BKJIa/a
MCCJIENOBaHUY, BBIMOJHEHHBIX  CragkoBoit H.A, 06beM  mOIy4eHHOTO
MaTepuasa, HH()OPMAaTUBHOCTh HCIOJb30BaHHBEIX METONOB HCCIIEIOBAHNS,
IOCTOBEPHOCTh M OOOCHOBAaHHOCTH BBIBOJIOB W Ba)XKHOCTh HX JUIS DPA3BUTHS
MOYBCHHO-9KOJIOTMYECKOr0  HAaIlpaBJIEHUs, a TaKXe IS IPaKTHYECKOIro
MCIT0JIb30BaHMUsA IPU OLICHKE COCTOSIHHS II0YB CEJIbCKOXO3SWCTBEHHEIX YIOIUM U
BBIDAIICHHOW IPOAYKUMM JAalOT OCHOBAHHWE 3aKJIIOYMTh, YTO BBIITIOJTHEHHAS
pabota cooTBeTCTBYyeT TpeGoBaHusM BAK, mpembsBiseMbIM K KaHIAIATCKUM
auccepranuaM, a e€ aBTop CmaakoBa Hanexna AHaTOIBEBHA 3acilyKHBaeT
IPUCBOCHUS ~HMCKOMOM CTeNEHH KaHauJara OMOJOTMYECKHX HayK IIo
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