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B pabote u3y4ueHo BIMSHIE aHTPOIIOTEHHOTO
3arps3HEeHNs Ha (GUTOTOKCUIHOCTD MTOYB M PACTECHHH
TpPHUTHKAJE B IpUTOpoIe ropoaa Biagnkapkasa.
OO0beKTaMu UCCIICIOBAHUH SIBUIHCH IEPHOBO-TIICCBHIE
BBILIEIOUCHHBIE TI0YBBI ¥ PACTCHUS Pa3HBIX COPTOB
Tputukaie. Mccnenopanus nposoamwiuck B 2010-11
r.r. Ha Kagenpe Ouonoruu 'opckoro
rOCYAapCTBEHHOI'O arpapHOTro YHHBepcHuTeTa. B
CTaThe NPUBECHBI JaHHBIC 110 COACPIKAHUIO
MHKPO3JIEMEHTOB B [TOYBAaX M PACTEHUSX B UepTe
BIIMSTHUS TIPOMBIIUICHHBIX NIPEANPUATHH ropoaa
BnagnkaBkaza. OTMEYeHO H3MEHEHHUE MTOIBHKHOCTH
MHKPORJIEMEHTOB B ITOYBE ¥ AKTUBHOCTH MOCTYIUICHHS
UX B PaCTCHHUS IIPU BHECEHUH yIOOpEHUH.
HccnenoBansl COPTOBBIE 0COOCHHOCTH HAKOIIIICHUS
MHKPO3JIEMEHTOB B BEI'€TATUBHOM Macce TPUTHUKAJIE.
[IpoBeneHHbIE HCCIIEIOBAHMS SBIISIOTCS
UH(QOPMATUBHBIMY JUTsI MOHUTOPUHTA COCTOSHHS [TOYB
Y PacTeHUi B YCIOBHSX aHTPOIIOT€HHOTO
3arpsi3HeHus. B pabore ykazaHo, 4to npu
NPUMEHEHNH y10OpeHHui, 0COOEHHO BBICOKHX JI03,
BO3PACTacT OMACHOCTh aKKYMYJISIINH B TIOYBE U
BKITIOYEHUH B OMOJIOTHIECKUHA KPYTOBOPOT OTACIHHBIX
MHKPO3JIEMEHTOB (B TOM YHCIIC TSHKEIBIX METAUIOB) B
KOHIICHTPAINAX TOKCHYHBIX JJIS1 paCTCHUH, )KUBOTHBIX
u yenoBeka. Hanboubinyto onacHocTs cpeau TM
MPEACTABIISAIOT PTYTh, KAAMUMN, CBUHEL. /{7151 oleHKH
UX COJIEPKAaHUS MBI HCIIOJIb30BAIM KPATHOCTD
npesbimenns [1JIK. Pe3ynbTatsl nccieqoBaHust MOTyT
OBITh UCIIOJB30BAHBI IPU MOHUTOPUHTE U
JIMarHOCTHKE COCTOSIHHS TT0YB M PACTCHUH 3€PHOBBIX
KYJIBTYp, pa3padOTKH pEeruOHAIBHBIX
NPUPOFAOOXPAHHBIX HOPMATHBOB

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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The impact of anthropogenic pollution on soil
phytotoxity and on triticale plants in Vladikavkaz
suburb was investigated in the work. The objects of
the study were sod-gley leached soils and different
varieties of triticale plants. The research was
conducted in 2010-2011 at the Department of Biology
of Gorsky State Agrarian University. The articleeg
data on microelements content in soils and plants
within the range of influence of Vladikavkaz indust
enterprises. There was a marked change of
miroelements’ mobility in soil and activity of thiei
penetration into plants during fertilization. Thats
characteristics of microelements’ accumulation in
vegetative mass of triticale were researched. The
conducted research is informative for soil and plan
condition monitoring in anthropogenically polluted
environment. The work indicates the increasing éang
of microelements (including heavy metals)
accumulation in soil and their inclusion in biologj
cycle in concentration that is too toxic for plants
animals and people during the usage of fertilizers,
especially their high doses. The most dangerous
among heavy metals are mercury, cadmium and lead.
We used MPC rate of excess to estimate the cootent
these metals. The results of the research candokins
soil and cereal plant condition monitoring and
diagnosis and in development of regional
environmental regulation
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BBEJIEHUE

Kax n3BecTHO, MHOTHIE OMOTEHHBIE MUKPOAJIEMEHTBI, HMEIONTUE aTOMHYTO
maccy 6oiee 40 i woTHOCT Gonee 5 r/cM®, MOTYT HAKAIUIMBATBCS B [OYBAX
pacTeHHSIX B TOKCHYHBIX /IS )KUBOTHOTO OpraHm3Ma KOHIeHTpaiusx. Habop
ATUX 3JIeMeHTOB (Tsokenbix MetamioB) Benuk (Be, Co, Ni, Cu, Zn, Sn, Ti, Rb,
Ag, Cd, Au, Hg, Pb, Sb, Bi, Pt).

Cpenu TSOKENBIX METAJIOB HAMOOJBIIYIO OIMACHOCTh TPEICTABIISIOT
pTyTh, Kaamui, ceunel. [lo pemenuro FOHEIT B 1980r. k HuM n1o6aBiieHsI elie
necsath MetauioB (V, Co, Mo, Mn, Ni, Sn,Cr, Zn, Ti) u Tpu meramionaa - AS,
Se, Sb §]. Jlna omeHKM WX COACp)KAHUS W DKOJOTHMYSCKOTrO CTaTyca IT0YB
PEKOMEH/IOBAaHO  HCTOJB30BaTh  KPATHOCTh  MPEBBIMICHUS  MPEAEThHO-
nomyctumord  kouneHTpanuu  ([TJK)  KOHKpeTHOTO  3arpsi3HUTENS  C
mudpepeHnmranret aHaTM3uPyEMbIX BEIIECTB 0 KJIacCaM UX OMACHOCTH.

HaGop TOKCHYHBIX 5JE€MEHTOB B IIOYBE MPEKIE BCETO OIMpPEIeseTCs
HACHIINEHHOCTHIO MU TOPHBIX TOpOA. Pa3nuuus B KOHIEHTpAIMU OTACITBHBIX
AJIEMEHTOB B MOPOJaX Pa3HOTO IPAHYIOMETPUUECKOTO cocTaBa AocTurart 10u
oonee pa3 [4;5;7. MeHpmas pasHUIa B IIECYAHBIX M CYyNECYaHBIX
MOYBOOOPA3YIOMIMX MOPOJIax, a OOJbINAs B CYIJIMHKAX W MIMHUCTBHIX. OqHAKO
MHOTHE TPOU3BOJUTENIN CEICKOXO3IMCTBEHHON TMpOayKIu PecmyOnumku
CeepHnas Ocetusi-AnaHusi, pacroyIOKEHHbIE B HETIOCPEACTBEHHOW OJIM30CTH OT
NPOMBINIJICHHBIX ~ MPEANPHUATHH, a’p0o- W THAPOTSHHBIM IIyTEM TaKXkKe
CIOCOOCTBYIOT 3arpsi3HEHHI0 TOYB. M3 TOYBBI KCEHOOMOTHKH MOCTYIAKOT B

pacTeHus M OAJICC IO LCHW IMWUTAHWA B OPraHM3Mbl JKMBOTHBIX M YCJIOBCKA

[1;2;12].

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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JIoka3aHO, 4YTO 3arpsA3HEHUE II0YBBl OCYLIECTBIISIETCA ad’po- HIIU
TUAPOTEHHBIM IIyTEM, HO HMEET MECTO M 3arpsA3HEHUE, CBA3AHHOE C
BBIIIOJIHEHHEM TEXHOJIOTHYECKHUX IIPOLIECCOB npu BO3/ICJIBIBAHUH
CEIbCKOXO3SMCTBEHHBIX KYJIbTYp. B CBfA3M ¢ 3TMM BO MHOTHX palioHax
pecrmyOJIMKH OTMEYeHO HakormeHne TM B mouyBax, OTKyJa M MPOHCXOAUT
IIOCTYIIJIEHUE DJIEMEHTOB B BET€TATUBHBIC U T€HEPATUBHBIC OPraHbl PACTEHUM.

K ocHOBHBIM TeXHONOTHUECKUM (haKTOpaM, 3arpsA3HSIONIUM MOYBY, 4acTO
OTHOCAT IIPUMEHEHHE MMHEPAIBHBIX, H3BECTKOBBIX M  OpPraHUYECKUX
ynoopenuii. Kak MCTOYHMK NUTAaHUS PAaCTEHUHW M YBEIUYEHUs YPOKaHHOCTH,
yInoOpeHus u3y4daroTcsl JaBHO, a Kak (pakTop, BIUSIONMI Ha comepkanne TM B
IIOYBE W PACTEHUSX, UCCIECNOBAHMS BEIyTCS OTHOCHTEJIBHO HEIABHO. 3/ECh
CleIyeT UMETh B BHJY, YTO, C OJHON CTOPOHBI, B COCTaBe yJOOpPEHHI MOTYT
ob1Te TM, KOTOpBIE MOTEHUMATBHO CIIOCOOHBI 3arpsi3HATH MOYBY, PACTEHHS, C
Opyroi — yaoOpeHus, HU3MEHssl arpOXMMHUYECKHUE CBOMCTBA IOYBBI, MOTYT
BIIMATh HAa MNOABWXKHOCTH TM M uX mnocrymieHus B pacreHus. I[lostomy,
paccmaTpuBas CUCTEMY IIOYBA - pACTEHUE - yI0OpeHue, HE0OX0AMMO OLIEHHUBATh
NOTEHLUAIBHYIO POJIb YIOOPEHUHM, KaK BEPOSTHOTO 3arpsi3HUTEINS TOYBBHI.

[enbp pa®oOThl — M3yueHUE BIUSHUS 3arPSA3HEHUS TSHKEIBIMU METaJlIaMU
II0YB ¥ PACTECHUN TPUTHUKAIEC B YEPTE BIMSIHUS MPOMBILUICHHBIX NPEATPUITHIA
ropoja BranukaBkasza u npUMeHEHUN yI00pEHHIA.

BbIIM OCTaBIIEHBI CIEYOLIUE 3341 :

A
aTb  OLIEHKY COJNEpP)KaHMS  TSDKENBIX METAUIOB B JE€PHOBO—TJIEEBOU
BBIILIEJIOYEHHOH TIOYBE NPU AHTPONOIEHHBIX (aKTOpax BO3JIEHCTBUS Ha
arpO3KOCHUCTEMBI.

B
BISIBUTE OCHOBHble TM — 3arpsA3HMTENN II0YB W PACTCHUM TPUTHKAIE H

BKJIFOUCHHE UX B OMOJIOTHYECKUI KPYTOBOPOT.

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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"
3y4UTh OCOOEHHOCTH HakomieHuss TM B BereTaTMBHOM Macce U 3€pHe
TPUTHKAJIE Pa3HBIX COPTOB.

Pe3ynbTaThl HcciieoBaHUs MOTYT OBITh HCTIOJIb30BAHbI IPYU MOHUTOPHUHTE
U OIICHKE HEOJArompusTHOTO BO3JEHCTBUS MPOMBIIUICHHBIX TMPEIIPHUITHH,
NPUMEHEHUU YAOOpPEHMH, yyeTe OMacHOCTH AaKKyMyJsiiuu B mouBe TM u
BKJIFOUCHUH MX B OMOJIOTHYECKHUI KPYTOBOPOT.

OBBEKTBI U METO/bI UCCJIIEJOBAHUA

Uccnenosanuss mpoopunuch B 2010-1kr. Ha kadempe Ouonoruu B
ITAY. O6bekTamu HcCCIEIOBAaHUM SIBIUIMCh TOYBBI U PACTEHUS TPUTHUKAJE
OMBITHOTO yYacTKa pacCIOJIOKEHHOTO B TpEX KWIOMETpax oOT 3aBoja
«IJNEeKTPOLMHK» ®  JPYTUX  MPOMBINUICHHBIX  NOPEINPHUSATANR  ropoja
Bnanukagkasa. UccnepoBannss  mpoBOAWMIMCH  HA  JIEPHOBO-TIIEEBOM
BBIIIEJIOUCHHOM TMOoYBe, 00pa3iibl Opaiu mouBeHHbIM Oypom Ha riayoune 0-20;
20-4@m. PacturtenbHbie W TIOYBEHHBIE 00paslbl HCCIeI0BaIH 1o
obOmenpuuaTeiM Metonukam [8,9,11] B kauecTBe ynoOpeHHMI NPHMEHSIIUCH
IPOCThIE yIOOPEHMs: aMMUayHasl CeluTpa, mpocToil cynepdocdar, kanuitHas
COJIb. 3a KOHTPOJIb MPHUHSIIA BapuaHT 0e3 yaoOpenuii. B pabore ncmnonb3oBaHbl
copra Ttputukaie AJl-206, CraBpononbckuii 1. IIoBTOpHOCTH OMBITOB
YeTBIPEXKpATHAs.

ConepxkaHue TsDKENbIX METAJJIOB B TIOYBE M PACTUTENIbHBIX OOpaslax
OTPENEISIM  PEHTIeH(PIYOPECIICHTHBIM METOJIOM Ha 3HEProJAUCIepCUOHHOM
CIIEKTPOMETPE C BO30YXKJIEHHWEM MPOOBI OT PEHTCHOBCKOW TPYOKHM MOJEIH
«OIITEK-611-TE®A» mnpousoactea CIHIA u  aroMHO-aacOpOLMOHHBIM
metonom Ha ipudope Pekin-Elmer 5100PC .

PE3VIJIbTATBI UCCIIEJOBAHUA
B cBs3u ¢ BpenHOCTbIO M30BITOUYHOTO MOCTYIUICHHS TSKENBIX METAJJIOB

(TM) AJIs1 JKUBOTHBIX M YCJIOBEKA MBI IOIBITAIMCh YCTAHOBUTb dKTUBHOCTH HMX

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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nornouieHus: (M HAKOIJICHWS) pacTeHHsIMUA TpuTHKane (TuOpun Mexmy
NIIIEHUIICH ¥ POXKBIO) - BEICOKOYPOXKAMHON 3€pHOBOM M KOPMOBOH KYJBTYpHI,
CO3/1aHHON YeNloBeKOM. PacTeHus BbIpalIuBaiy B y4eOHO-OIBITHOM XO3siCTBE
['opckoro rocynapcTBEHHOTO arpapHOro YHUBEPCUTETA. YYacTOK PaCMOI0KeH
mexay r. Bnanukaskas u c. Okts6psckoe B 200M 0T aBTOTpPaCCHI.

Hapsny c BbIIIEOTMEYEHHBIM, OJHUM M3 HCTOYHHUKOB IOCTYILICHHS
TSKEJIBIX METAJUIOB B MOYBY fABIIsIeTCS puMeHeHue yaoopenuii. [lo nanueim C.
Morruron u A. IIbmxk [2;3], a3otHbie ynoOpenus copepkaT CH OT cleZoB 10
800 mr/xr, a pocdopusie - ot cineaoB 10 3000mr/kr.

Haubonbinee KomM4eCTBO MpHUMECE MHKPOIJIEMEHTOB B IOYBY, IIO
HAIllUM JaHHBIM, TOCTyMaeT ¢ (GochopHBIMU yIOOPEHUSIMU, HaUMEHbIIEE - C
azotHeiMu (Tabn. 1). Tak, comepaHue CBHHIIA B HpOCcTOM cymnepdocdare B
pacuete Ha 1 KI TyKOB cocTaBiisieT 42 Mr, B KaJWiHOH coiu - 6 mr/kr, a B

ammuauHoi cenutpe — 0,25mr/kr.

Tabmuma - 1
CPEJIHEE COAEPXXAHWE MUKPOOBJIEMEHTOB B UCIIOJIb3YEMBbIX
YJIOBPEHUAX
Y nobpenue ConeprkaHue sj1eMeHTa, Mr/Kr
Pb Zn Cu Cd Ni Cr
AmMHayHast cenurpa 0,25 0,5 1,0 0,3 0,9 0,6
Cymnepdocdat npocroit 42,5 19,3 14,3 3,5 24,8 10,d
Kanuiinas coib 6,0 30,0 10,0 2,5 19,3 0,5

[Tpu BHecenun 90 kr/ra a3ora (B BHIE aMMHAYHOI CEJIUTPHI) B IOYBY
nomnaaaer 66 mr Pb u 132mr Zn, a npu Baecennu 70 kr/ra P (B Buge mpocroro
cynepdocdara) BHocutrcs 15456u 6992 mr Pb u Zn. B nenom cymmapHoe
KOJIMYECTBO MIECTH MHUKPOIIEMEHTOB, IMOCTYHNAIOMIMX B TOYBY, B HAIUX
ombiTax kKonebaercs oT 52 1o 81 r/ra (Taba. 2). OCHOBHYIO PacXOJHYIO YacTh

OanaHca MHKPOI3JIECMCHTOB COCTABJIACT OTUYXXKACHUEC UX C YPOIKACM.

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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Kak BuaHO M3 TaOIUIBI, O HAKOILJICHUIO B 3€pPHE TPUTHKAJE TSKEIIbIe
METaJUTBl MOKHO PACTOJIOKUTh B CJICIYIOIIEM yObIBatomeM nopsake: Zn >Cu >
Ni > Pb > Cd >Cr. Bosbliyto 010 OTYY»KIa€MbIX JIEMEHTOB COCTaBIIeT ZN

(448-957r/ra), a Haumensbiyto - Cr (0,192 - 0,385%/ra).

Tabmnura - 2
ITOKA3ATEJIU KPYT'OBOPOTA MUKPOODJIEMEHTOB B ITOCEBAX
TPUTUKAIJIE
Y no6penusi, kr/ra DeMeHT, Mr/Kr
Pb [ zn [ Ccu | Cd | Ni | Cr
BHeceHO B OUBY ¢ yao0peHusamr/ra
NooP7cK g 16,3 10,9 6,7 1,6 13,1 3,9
N13:P7cKse 16,3 10,9 6,8 1,7 13,2 3,9
NogP10:Ksc 24,0 15,3 9,3 2,3 17,8 57
N13:P10:K50 24,1 15,4 9,5 2,3 17,9 5,8
N 13:P10=K 10¢ 25,0 18,2 10,6 2,7 19,1 59
Haxkomieno B 3ephe, r/ra
be3 ynoOpennii 5,7 448 26,4 1,37 19,2 0,192
NooP7¢Ksc 10,2 654 47,6 2,86 22,9 0,385
N13eP7¢Kse 11,8 868 57,7 — 48,5 —
NocP1o:Ks¢ 10,0 744 40,5 — 24,6 —
N13:P10=K50 — 774 62,8 — 48,9 —
N13:P10:K10c — 957 54,1 — 37,2
N18cP1oK 10¢ — 833 46,6 — 49,9 —
bananc (%), r/ra

be3 ynobpennii -5,7 -448 -26,4 -1,37 -19,2 -0,192
NogP7cKsc +6,1 -644 -40,9 -1,16 +9.,8 +3,5
N135P70K5c +12,2 -857 -50,9 —_— +35,3
NogPi10:Ksc +14,0 | -729 -31,2 — +6,8
N13:P16:K 50 — -758 -53,3 — +31,0
N13:P10eK10c — -939 -85,1 — +18,1
N1gcP1o:=K10c — -815 -72,6 — +30,7

[Ipumeuanue. OTcyTcTBHE (P 03HAYAET, UTO TAHHBIE OTCYTCTBYIOT.

PaccunTtannbple mokazaTenu OanaHca (IO TPUXOAY C YIOOPCHHSIMHU |
BBIHOCY C 3€PHOM) CBHJICTEIBCTBYIOT, YTO BHECCHHE YAOOPEHHIA MOXKET
CIocOOCTBOBATh HAKOIUJICHHIO B MOYBE CBUHIIA, HUKENd M Xpoma. Pacxomnas

yacTh OajlaHca CKJIAAbIBACTCA U3 IWHKA, MCAU WU KaJIMHA.

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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[IpuBeneHHbIC CBEACHHUS O OajgaHCe pPa3IMYHBIX DJIEMEHTOB SBIISIOTCS
OpUOJIM3UTENIbHBIMUA, T.K. OCHOBaHBI TOJBKO HAa WX [OCTYIUICHHH C
yIOOpEeHUsIMA W OTYYXKICHUU C yposkaeM. He ydTeHbl HaMH IOKa3aTelH,
CKJIJIBIBAIOIINECS W3 TOCTYIUICHHST C CEMEHaMM, CPeJCTBaMH XHWMH3AIlHH,
aTMOC(epHBIMHA  OCaJKaMH, KOTOpPble MpPH MOJOOHBIX pacyeTax MMEIOT
CyliecTBeHHOe 3HadeHne. OIHAKO MMOJYYEHHBIE CBEACHHUS  SIBIISIOTCS
MOJIC3HBIMU JIJISI PUHSATHS HAYYHBIX U MPAKTHUYECKUX PEIICHUH peadHInTaliu
I0YB, 3aIPA3HCHHBIX TSKEIBIMH METAIAMH.

[TOCKOJIBKY YPOBEHD COEPIKAHUS XMMUYECKUX 3JIEMEHTOB B PACTCHHUSX B
OTPENEICHHOW Mepe KOpPpeIMpyeT ¢ HX KOJWYECTBOM B IOYBE, CUHUTACTCS
1eJIECO00Pa3HBIM OCYIIECTBISATh HOPMUPOBAHUE MUKPOAJIEMEHTOB 1 TM 1Mo ux
KOHIIGHTPALMU B MouBe. [IpM HOPMHUPOBAHUHM HCIOJB3YIOT JBa MOAXO0JA - IO
1oKa3aTeasiM, XapaKTepPH3YIOIUM  BHYTPCHHEE  COCTOSHHE  H3y4aeMbIX
00BEKTOB, KOO MO TMOKA3aTeIsIM, XapaKTePHU3YIOIIUM COCTOSHHE OOBEKTOB,
COTPSDKEHHBIX € H3ydaeMbiM. MEIAMKH W THTHCHHCTHI TOYBCHHBIH YPOBEHD
HOPMHUPOBAHHS MOJPA3CISIOT Ha TpPaHCIOKAMOHHOE ([epexoj dJIEMEHTa B
pacTeHue), MHUTPAIMOHHOE BO3AYIIHOE (EpeXoa B BO3AYX), MUTPAIIMOHHOE
BOJHOE (ITepexoa B BOJYy) W OOIIECaHUTApHOE, TMTHEeHUYecKoe (BIHMSHHE Ha
CaMOOYHIIAOIIYIO CIIOCOOHOCTH IMOYBBI U MIOYBEHHBIN MUKPOOHUOIIEHO3).

B cBs3u ¢ TeM, YTO MOCTYIUICHHME MHKDPOJJIEMCHTOB B pACTCHUS B
OCHOBHOM OIPEICIIACTCS MX MOABMKHBIM (DOHIOM B TOYBE, MBI OXapaKTepH-
30BaJId CTEMEHb 3arps3HEHHOCTH OIBITHOTO MMOJS ATUMH (OPMAMHU TSHKEIBIX

MeTaJioB (Tabm. 3).

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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Tabmuna - 3
CPABHUTEJIBHBIE ITOKA3ATEJIN 3AT'PA3HEHHOCTU ITOYB
OIIBITHOI'O ITOJIA ITOABM>XXHBIMU ®OPMAMMU TAXKEJIBIX
METAJUUIOB
IToka3zarens OJ1eMeHT
Pb Zn Cu Ni Cd Cr
TIJIK?, mr/kr 0,3 23 3 4 5 6
Coueprkanue B II0YBE, MI/KT 33—41 |35 —53|9—12|6—9 | 1,7—21 |11 — 15
3.7 44 11 7 1.8 13
Ortknonenue ot IT/IK, % + 1249 + 191 +369 +18 - 63 + 19

(o))

Ilpumeuanune: Coxepxanne TM B 1HouYBE NOKa3aHO B JUANa3oHax

KosieOanuii (Haj 4epToii) M B CPEIHUX 3HAYCHHSX (1O YePTOH).

Otxnonenus ot I1JIK npuBeneHb! 11 CpeTHUX MOKa3aTeNei coaep kaHus

TM B nouse.

YCTaHOBJ'ICHO, 4TO KpOME KobOaiapTa COACPIKAaHNEC BCEX TAXKCIIbIX MCTAJIJIOB

(s koTopbix ycranosneHs! [1/IK) 3HaUMTENBHO BBITIE IPEIEIEHO JOITYCTUMBIX

KoHIleHTparui. Tak, comepkanue cBunia npessimaet [1JIK na 1123- 1376%a

Mean-326-413%.

OO6001eHrne pe3yapbTaTOB OTEUYECTBEHHBIX U 3apyOeKHBIX OIBITOB,

npeanpuHsaToe [10], mokaspiBaeT, YTO YCPETHEHHBIC JIsi Pa3HbIX PACTECHHIA

npeacibl KoJIcOaHMU I HOPMAJIBHBIX U KPUTHUYCCKUX KOHHCHTpaHI/Iﬁ OJICMCHTOB B

pacTeHUsIX KOJICOMIOTCS B IMMPOKOM jauamna3one (radum. 4); mampumep, mist Cr

KPUTHYECKHE KOHIIEHTpaluu cocTasisitoT 1-2 mr/kr, Pb-10-20,a nnsa Zn - 15 O-

200 mr/xkr.
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Tabmnura - 4
ITPEEJIBI KOJIEBAHU HOPMAJIbHBIX 1 KPUTUUECKUX
KOHL[EHTPAL[I/II?'I SJIEMEHTOB B PACTEHUAX

DJIeMEHT Hopmanbnbie Kputnueckue KonrenTpamnus B TpUTHKAIE, MI/KT
KOHIICHTPALIUHU, MI/KT|KOHIICHTPAIIU!, MI/KT
CyXOM Macchl CyXOM Macchl Beret. Macea 3CpHO
Zn 15-150 150-200 238-376 108- 170
Cu 2-12 15-20 4-11 7-11
Cd 0,05-2 5-10 1,5-3 —
Pb 0,1-5 10-20 3-6 1,7-1,9
Cr 0,2-1 1-2 0,5-1 —
Ni 0,4-3 20-30 2-4 4-13
Co 0,3-0,7 10-20 0,02 - 0,06 0,01-0,09

ComnocraBneHre JSTHUX MJaHHBIX C HAIIUMH OSKCIEPUMEHTAIbHBIMU
NoKa3aTelsiMM  KOHLeHTpauuu TM CBHIETENbCTBYET, 4YTO, HECMOTpPS Ha
HAKOIUICHHE B TMOYBE 3HAYUTENIbHBIX KOJMYECTB OTACIBHBIX 3JIEMEHTOB, UX
MOCTYIUICHUE U HAKOIIJICHUE B TPUTHKAJIE OCYILIECTBISETCS B IPEEIax HOPMBI.
HckimoyeHneM CiyKuT LMHK, COJIep>KaHUe KOTOPOro B BETE€TAaTHBHBIX OpraHax
U 3€pHE TPUTHUKAJIE JOCTUTAET KPUTHUECKUX YPOBHEM.

B cBA3u ¢ 3TUM cieayer OTMETUTh, YTO B PACTEHUSIX TpPUTUKAIE
GyHKIMOHUPYIOT (pu3nosornueckue "oapbepbl’ Ha FPaHUIIE TOYBA - KOPEHb.
HakonuieHne MUKpPO3JIEMEHTOB ONPEAEINIAETCS U COPTOBBIMH OCOOEHHOCTSIMU.
OnHMM U3 Ba)KHEHIINX OMOT€HHBIX AJIEMEHTOB SBJseTCs Meab. 110 HammMm
JTaHHBIM conepkanue Cu B Ormomacce TpuTHKaie (B JIUCThSIX U CTEOIX)
koneouercs ot 3,590 11,12mr/kr.

bosee BBICOKOW KOHUEHTpaUMEW MENU XapaKTEPU3YIOTCS HAIA3EMHbBIE
oprassl TpuTHKane B (pa3y uetenus. B Oosee mo3aqHue Cpoku colepikaHue ee
B BEr€TaTUBHBIX YaCTAX PACTEHUM CHMXKAJIOCh, HO B 3€pHE HAaKallIMBaJoOCh

3HauuTeNIbHOE KosmyecTBo CU (o 12,64mr), (Tabd. 5).

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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Conmepxanne CU B 3epHE pa3HHTCS MO copraMm. Hampumep, B 3epHe
tputHkaie copra AJl - 206,conepxanue Cu konedanocs B ipenene 7,07-11,02
mr/kr, a B copte CtaBponobckuii - 1 - 9,13-12,644r/kr.

Tabnuua - 5
COPTOBBIE PA3JIMYNA COAEP)KAHMA MUKPOSJIEMEHTOB B 3EPHE
PA3HBIX COPTOB TPUTUKAJIE

Coprt
DeMeHT, Mr/Kr
AJl 206 CraBpononbckuii 1

Cu 7,07 — 11,02 9,13 — 12,64
5,86 10,97

Zn 119 — 170 86 — 125
145 105

Mn 32 — 46 49 — 73
39 61

Pb 07 —1.2 08 -11
0.95 0,95

Tputukane Ha MoYBax SKCIEPUMEHTAIHHOTO OIS KOHIIEHTPUPYET B 3€pHE U
BEreTaTUBHON Macce 3HAUYUTEIbHOE KOJMYECTBO IIMHKA. Tak, B MoA3eMHOU
ounomacce (B a3y 1iBeTeHus1) coaepxraioch muHKa 238 - 268vr/kr, a B
co3pesiieM 3epHe 10 170mr/kr. Ecth coptoBbie pazmmuns. Copt A/l 206Ha-
karuBaeT nuHka Ha 30%060ub11e copra CtaBponoyibekuid 1.

CopnepxaHne MapraHiia 3aBHCHUT OT Bo3pacTa pacTeHuid. Tak, ero
KOHIIeHTparusi B (azy nBereHus pocta CraBpomonbckuii 1 kosnebanach B
npenenax 44-73 mr/kr, a B da3y momHoi cmnemoctu 17-57 mr/kr. Ectb
COPTOBbIE pa3Wuyus B HakomwieHnn Mapradma. CraBpononbsckuid 1
HakaruiMBaeT Maprasiia 6ossine, uem AJl - 206n1a 35 %.

CBuHeI SBISETCS TOKCUYHBIM 3JIEMEHTOM, i HAKOTUICHHE €T0 B OOJIBIIHIX
KOJIMYECTBAX  SBJIACTCS  HEXKeNaTelnbHBIM.  HopMambHBIM  CUMTAIOT
KOHIICHTpAIMI0 CBUHIIA B Omomacce B mpeaenax 0,1-5 mr/kr. Ilo Hammm
JaHHBIM, COJIEp)KaHUE CBUHIIA B MEPHUO]I MOJHOM CIIEJIOCTH 3epHa B Omomacce

TpuTHKane cocrapisieT 3,45-5,76mr/kr. B 3epHe KOHIIEHTpalys CBHHIIA ObLia

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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3HauuTenpbHo Huxke — 0,7 - 1,20Mr/kr, 4TO, BUAMMO, CBSI3aHO C HAJUYUEM
O0apbepHBIX MEXaHW3MOB B TEPEMEIICHWHW JTOTO DJIEMEHTa B TIpeaesiax

pactenuii. CoproBas crieruduka He BbIsIBIICHA PH HaKoruieHuu PDb.

BriBoanl

1. JlepHOBO-TJIEEBBIC BBIIIEIIOYECHHBIE ITOYBHI, PacoIOKEHHBIC B
HEIMOCPEICTBEHHOW Oym3ocTi  OT T.BiamukaBkasza, XapaKTepU3YIOTCS
BeicokuM (Bbitie T1JIK) comepxkanwem Zn, Cu, Pb, Niu Cr. OgHako wmx
HakoruieHne (KpomMe ZN) B 3epHE M BEreTaTHBHOH Macce TPUTHKAJE He
MPEBBIIIACT KPUTHYCCKUE IOKA3aTeNd, YTO CBHUACTEIILCTBYET O HaJIUYHH
dbusnonornyeckux "0aprepoB” Ha TPAHUIIC TTOYBA - KOPEHb.

2. Bo3nenpiBaHWEe TpPUTHKAJC Ha JACPHOBO-TJICEBBIX BBIIICIOYCHHBIX ITOYBAX
COTIPOBOXKIAETCSI  TMOCTYIUIGHHWEM W  HAKOIUIGHMeM B Omomacce
MUKPO3JIEMEHTOB (B T.4. 1 TM), 4TO BiuseT Ha uX OajaHC B CUCTEME TOYBa
- pactenue. Pacxomgnas dacte Oamanca TM ckiagsiBacTcss M3 II0-
JIOXKUTEIIbHBIX (CBUHEI], HUKEJIb U XPOM) M OTPHUIATEIBHBIX (IIUHK, MEIb,
KaJMHUI) cTaTell OTACIbHBIX AJIEMEHTOB.

3. BelienpuBeieHHbIE  3KCIIEPUMEHTANIbHBIC JaHHBIE CBHJICTCILCTBYIOT O
3HAYUTEIPHOM  BIIMSHUM ~ OCHOBHOTO  (a30THO-(hOC(OPHO-KAIMHHOTO)
yIOOpEHHS Ha MOCTYIUICHHE MHKPO3JEMEHTOB B TPUTHKAJIC. DTO SIBJICHHUEC
MOXHO OOBSCHHUTH TEM, UYTO HapsAAy C BHECEHHEM MHUKPODJIEMEHTOB B
KaueCcTBe IIPUMECH OCHOBHOTO YAOOpPEHUS, BIMSIOT HA IICJIIOYHO -
KUCJIOTHBIH OallaHC IOYB, YTO TAaK)KE€ CKa3bIBAETCSI HA CHIDKEHUU WIH
YCWJICHHUH TOJBKHOCTH METAILJIOB.

4. BpICOKMI  ypOoBEHb KOHIEHTpammu TM B HCClIeAyeMbIX IOYBax
CBUJICTECILCTBYET 00 aHTPOIOTEHHOM WX TPOUCXOXKIeHUU (01HM30CTh
aBTOTPACCHI,  MPEANPUITHA  METAJUTyPTHUECKOW  TPOMBIILIEHHOCTH,

BHECCHHE YNOOpeHMH W T.J1.) U HEOOXOJMMOCTH pPa3padOTKU TMPHEMOB

http://ej.kubagro.ru/2017/02/pdf/15.pdf
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IIPOTUBOJCHCTBHS JAJbHEHIIEMY DPa3BUTHIO IPOLECCA 3arpsA3HEHUs OK-
pykarotieit cpebl (MOYBbI) TSHKEIBIMI METAIIAMH.

5. YCTaHOBIIEHBI COPTOBBIE PA3JIMYMsl IO HAKOIUJIEHUIO MHUKpPO3JEMEHTOB. B
3aBHCHUMOCTH OT COpPTa COJAEpKAHME MHUKPODJIEMEHTOB M3MEHsAeTcs Ha 35-
40%.

BoinonHenHyto  pa0oTy 1O ONpENEIeHUI0  KOHLEHTPALMOHHBIX
nokasarenerd TM MOKHO NPU3HATH MEPBBIM 3TAIIOM MOHUTOPHUHIA 3TUX MOYB. B
JaJbHENIIEM ClelyeT pa3pabdoTaTh MPOCTbIE M JOCTaTOYHO HAaJEKHBIE
IIPOTHOCTUYECKUE MOJIEIHN MOBEACHUS 3arpA3HAOIINX 3JIEMEHTOB B YKA3aHHBIX
MoYBax C IIEJIBI0 TPOTHO3a YPOBHEH 3arps3HeHus. KMrTorom sToit paboThl
JOJDKHA OBITh pa3paboTKa NPUEMOB CHIKEHHUS 3arpsi3HEHUs, YCTpaHEHHE
BO3MOXKHOTO HEraTuBHOTO jAeiicTBus TM wu HaydHo 000OCHOBaHHOE

HOPMHUPOBAHUC UX IMOCTYIIJIICHUS.
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