OLIIHKA CTYIIEHIO 3ABPYJIHEHHS CIJIbCHbKOI'OCITIOJJAPCBKOI
[MPOAYKIII BAXKKUMU METAJIAMU B YMOBAX MUKOJIAIBCBKOI
OBJIACTI

B.I'.Iibina, k.reorp.H, '.'M.BoBkoaas, K.X.H.
OoecbKuti 0eparcasHUll eKoN02IYHUL YHIGepCUmem

Bukonano  oyiuky cmyneHio  3a0pyOHEeHHs  CIIbCbKO20CNOOApPCLKOL
npooyKyii easickumu memanamu 6 ymoeax Muxkonaiscoki obnacmi  3a
oonomozoro mamemamuunoi mooeni. Muxonaiscoka obaacms iOHOCUMBCA 00
30HU 3 HeCmIiUKUMU ma HeOOCMAMHIMU YMOBAMU 3B0J0NCEHHS md
HeOOCMAamHiM 8MICMoM 2yMycy, MOMY Ol OMPUMAHHSA BUCOKUX BDONCAI8
HeoOXIiOHO  BUKOPUCMAHHA  3PDOWIEHHA MA G6HEeCEeHHs MIHEpANbHUX ma
opeaHiyHux 00opus. L{i 3axo00u npuzeo0sams 00 NOMPANJIAHHA Y SPYHIN BANCKUX
Memainis, AKi nepexooamv y CilbCbKO20CN00apChbKi pOCIUHU, 3A0PYOHIOIOYU iX.
Ypaxosano 6ionociuni ocobausocmi CilbCbK020CNOOAPCHKUX POCIUH 3 NOYKU
30pY NOCIUHAHHS BANCKUX MEMALI8 KOPEHEeBOK CUCMEMOI0 POCIUH, NPU YbOM)
PO3PAXYHKU BUKOHAHO OJisl OCHOBHUX, HAUOLIbUW MOKCUYHUX BANCKUX MEMANis.
B yinomy no Muxkonaiscokiti obaracmi He Bi03HAYEHO NEPeBUUIeHHST BMICIY
BAJICKUX MEmAni8 6 OCHOBHUX CLIbCbKO2OCNOOAPCHLKUX —KYIbMypax ma
CLIbCbKO20CN00apcuKitl npooykyi. Linnicms 0ocniodcenHs noaseac y cy4acHiul
iHpopMmayii npo eMiCm 8ANCKUX MEemMAi8 y ePYHMAX CiibCbKO20CN00APCbKO20
npusnauenus ( 3a oamnumu 2014 poxy) ma ii eukopucmaHus ONsl OYIHKU
€KOJI02TUHOI YUCMOmMU CLIbCbKO20CN00APCbKoi NpooyKyii. 3a pe3yibmamamu
pobomu MONCIUBO HAOABAMU NPAKMUYHI PeKOMeHOayii wo 00 3MeHULeHHS.
NO2AUHANBLHOI 30i0HOCMI POCIUH 3a0PYOHIOBANILHUX €/leMEeHmMI8 Y CYYACHUX

ymosax eupouy6aHHA.

Beryn. MukonaiBcbka 001acTh BIIHOCUTBCS 10 OCHOBHOI 3 BUPOIILYBaHHS
CUIbCBKOTOCTIONAPCHKUX pociuH.  Oco0nmBOi  yBarm mMOTpeOyIOTh — BaxKi

MeTaJu, K1 OKpIM BHCOKOI TOKCHYHOCTI BOJIOQIFOTH 3IATHICTIO 10



Olokymymsuii. Kputepiem HeOe3meku 3a0pyIHEHHS € TPaHUYHO JOMYCTUMI
kibkocTi (I'JIK) TOkCHYHMX pedoBUH y POCIMHAX Ta TPYHTaX.

AHaJi3 oCTaHHIX A0CHiIxKeHb i myOJaikamii. [IuTaHHSIM OLIIHKK BIUIMBY
BaYKKMX METAJIIB Ha CTaH arpoIeHo03iB 3aiimManncs 6araro aBTopis [1]. [Tpu mpomy
OyJM ypaxoBaHi SIKICHI Ta KUTbKICHI XapaKTEPUCTHUKHU JTOOPHUB.

Meta pochaigkeHb. BHUKOHATH OIIHKY BIUIMBY BaXKKHX MeETaliB, SKi
NOTPAIUIAIOTh B TPYHT B yMOBaxX MUKOJaIBChKOi 00J1aCTi, Ha CTaH arpoleHo031B 3a
JIOTIOMOT'OI0 MaTE€MaTU4YHOi MOJIei, IO JI03BOJUTh BHKOHATH OINTHUMI3alll0
pPEKUMY BHECEHHS MiHEPaJbHUX Ta OPraHIYHMX JOOpPUB 3 IULIIO0 3MEHIICHHS
HABAHTAXKEHHS Ha IPYHTOBUM MOKPUB([2].

BukiaganHs OCHOBHOI YAaCTHHHM IOCTiI:KeHHs. HakommueHHS BaKKHUX
METaJIB POCIMHOIO PO3IIISIAAETHCS B 3AJIEKHOCTI Bl YTPUMaHHS pyXOMUX (popM
BaKKMX METaNIB y IpyHTI. [IIBUJIKICTh HAIXOKEHHS BAKKUX METAIIIB y POCIUHY

onucyetbest hopmyoro [3]:

AA gorﬂ(o) ) 86, 40‘30ngqu m g

(1)
At a,
TI01'J1
AAg . . .
Re — — — UWBHIKICTH NONMMHAHEA BAGGIX METAliB  KOIHHM
_ -1. TI0I'J1 . . -1. A [IOYB
pOCTHHH, MIM “106™"; 0.q° = — TOMTMHATbHA 31i0HiCTE Kopemio, Mc™; A —

KOHIIEHTpALlisi PyXoMHX (HOpM §-TO BUIY BOKKHUX METAJiB y rPyHTi, Mr/kr’; ap—
pajilyc KOpeHto, cM; ( — BUJ BaXXKOT0 METamy .

Pe3yabTaTn A0C/IiIKEeHb. 32 JONOMOIOK HABEJICHO1 BUIIE MATEMaTUYHOI
MOJIeJIi BUKOHAHO PO3PAaXyHKH BMICTY HaWOLIbIIT TOKCUYHUX BaXKKHX METAIIB B
OCHOBHHUX CIUIbCHKOTOCIIOIAPCHKUX  KYJIbTypax, OCHOBHI TapaMeTpu SKOi
HaBeJIeH1 Ju1sl YMOB MUKOJIaiBChKOi 001aCTi.

3a 10moMororo HaBeAeHOI BUlIe (GOpMySU OyJI0 BUKOHAHO OLIHKY BMICTY
HAMOLIBII TOKCUYHUX BAXKKUX METAJB B POCIUHHINA nipoaykiii (pucynok 1 - 5).

Sx BugHO 3 puCyHKY, HaiOubme Cu B cebe BOuparOTh  Taki



CUIBKCHKOTOCIIOJIAPChKI KYJNbTYpHU fK, OaraTopiuHi TpaBH, pINakK, COHSIIHUK,
ropox, a HaliMeHIlle IyKpoBHi Oypsk Ta rpedka. Bmict Pb cnoctepiraerbes B
Ipeyki Ha JAy>K€ BUCOKOMY PIiBHi, B MIIEHUIIl, KyKYpy/A31 Ta IyKPOBOMY OYypsKy, a
B TaKHX KyJIbTypaX SIK TOPOX, COHSIIHMK, pinak Ta Oararopiuni TpaBu Pb Oys e
BUSIBJICHH, a00 OyB BUSIBICHHI HA JTy>KE€ MaJIOMy PIBHI.

[Mogo Zn, TO MakcUMaibHUN HOro BMICT CIIOCTEpIaraeThCsi B KYKYpYya3l,
03UMill mMIIeHUI, OaraTopiuHUX TpaBa, LYKPOBOMY Oypsili, a MiHIMalbHI B
rpeuki Ta coHsmHuMKy. HaitOinpmuii Bmict Cd Oyino BUSABICHO B KyKYypy/s3i,
MiHIMaJbHUM BMICT Yy O3UMIH MINEHUI, a B PillaKy MOro BHUSBICHHO B3araii He
Oyno. B 1mykpoBomy Oypsiky Ta Oaroropiunux TpaBax Cd BHSBICHHO Ha piBHI

0,01 mr/kr, B rpeuki Ta COHAMHUKY Ha piBH1 0,02 MI/KT.
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Puc. 1 - Bmict CU y poCIUHHUIIBKIA TPOAYKIIIT



BMmicT Zn y pOCAMHHUUbKIW NpoAayKU,ii
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Puc. 2 - BmicT Zn y poCAMHHULIBKIN TPOIYKITIT
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Puc. 3 - Bumict Pb y pocnunnuIbKii npoykiii




Bmict Cd y pocaMHHMUbKIN NnpoAayKu,ii
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Puc. 4 - Bumict Cd y pocTHHHUIIBKIH TPOTYKITii

Bmict Hg y pOCAMHHMUbKIW NpoayKu,ii
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Puc. 5 - Bmict Hg y pocIuHHULIBKIN MPOTYKITIT




MakcumanbHUI BMICT CHOTEpiraBcs B MIICHUIl, KYKypya3i, IIyYKPOBOMY
Oypsii, OararopiuHux TpaBax Ta ckiaB 0,02 wmr/kr. B ropoxi, rpeuki Ta
coHamHuKy BMmicT ckiaB 0,01 mr/kr. B pimaky Hg Bussienno ne Oyno.Y
pe3ysbTaTi MPOBEACHHSA aHamidy OyJI0 BH3HAUECHO, IO BMICT MiJl, IIMHKY,
CBUHIIIO, KaJMIiI0 Ta cpibjla Yy CLILCHKIOCONOJAAPCHKIN MPOAYKIl HE Jocsaraiu
TPAHUYHO JOMYCTUMHUX KOHIICHTPAITIH.

OcHOBHUM (haKTOpPOM, SIKMM 3YMOBIIIOE€ TaKky MOBEAIHKY pPYXOMHX Ta
MOTEHIITHO PYXOMUX CIIOJIYK Ba)XXKUX METAJIB Y OPHOMY IIIapi YOPHO3EMIB, €
TEXHOJIOT1Sl BHUPOIIYBAHHS pPI3HUX KYyJIbTYp, a TaKOX, IEBHOK MIpPOIO, iX
010J10T1YH1 OCOOJHMBOCTI  (CaMOpEryJsillisi  POJIOYOCTI  YOPHO3EMIB Y TOMY
YHCII).

BucHoBKH. 3arajbHOI0 XapaKTEPHOIO PUCOIO Y PO3MOLIL pyXoMux (Hopm
JOCITIJIKYBAaHUX €JIEMEHTIB € 3aKOHOMIpPHE 3pPOCTaHHS iX BMICTY BiJI IPYHTIB
OUIBII JIETKOT'O0 MEXaHIYHOTO CKJIaay A0 I'PYHTIB BaXKKOCYTJIMHKOBUX. Y JaHOMY
BUIAJIKY MOXXHA OXapaKTepus3yBaTH TaKUW CTaH, SK 3MIHH (DOHOBOTO BMICTY

€JIEMEHTIB.
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EVALUATION OF STEAM OF POLLUTION OF AGRICULTURAL
PRODUCTS BY HIGH-SPEED METALS IN THE CONDITIONS OF THE
MYKOLAIV REGION
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Assessment of the degree of pollution of agricultural products by heavy
metals in the Mykolayiv region by means of a mathematical model is performed.
Mykolayiv region belongs to a zone with unstable and insufficient conditions of
humidification and insufficient content of humus, therefore it is necessary to use
irrigation and mineral and organic fertilizers for obtaining high yields. These
measures lead to the entry into the soil of heavy metals, which pass into
agricultural plants, contaminating them. The biological peculiarities of the
agricultural plants from the kidney from the view of the absorption of heavy
metals by the root system of plants are taken into account, while calculations are
made for the main, most toxic heavy metals. In general, in the Mykolayiv oblast,
the excess of heavy metals in the main crops and agricultural products was not
noted. The value of the study is the up-to-date information on the content of heavy
metals in agricultural soils (as of 2014) and its use for assessing the
environmental cleanliness of agricultural products. By results of work it is
possible to provide practical recommendations that reduce the absorption
capacity of plants of pollutants in modern conditions of cultivation.

Introduction. Mykolaiv region belongs to the main agricultural plant
growing. Particular attention is required to heavy metals, which, besides high

toxicity, have the ability to bioaccumulate. The criterion of the danger of



pollution is the maximum permissible amounts (MPC) of toxic substances in
plants and soils.

Analysis of recent research and publications. Questions of the
assessment of the impact of heavy metals on the state of agrocenoses was
engaged in many authors [1]. In doing so, the qualitative and quantitative
characteristics of fertilizers were taken into account.

The purpose of research. To carry out an estimation of the influence
of heavy metals entering the soil in the conditions of the Mykolaiv region on the
state of agrocenoses by means of a mathematical model that will allow to
optimize the regime for the introduction of mineral and organic fertilizers with
the aim of reducing the load on the soil cover [2].

Teaching the main part of the study. The accumulation of heavy metals
by the plant is considered depending on the content of moving forms of heavy
metals in the soil. The rate of receipt of heavy metals in the plant is described by
the formula [3]:

AAgbsorp 86’4a3bsorpzzoilm£
At a (1)

r

absorp
where A“t - the rate of absorption of heavy metals by the roots of the

plant, mgm-2do-1; «3*°"- absorption ability of the root, ms-1; A%"- concentration
of moving forms of g-th type of heavy metals in soil, mg / kgl; a,- radius of

root, cm; g - kind of heavy metal.

Research results. With the help of the above mathematical model,
calculations were made of the content of the most toxic heavy metals in the main
crops, the main parameters of which are given for the conditions of the Mykolaiv
region.

Using the formula given above, an estimate was made of the content of

the most toxic heavy metals in plant products (Figure 1-5).



As can be seen from the figure, most Cu absorb such crops as perennial
herbs, rape, sunflower, peas, and the least sugar beet and buckwheat. Pb content
Is observed in buckwheat at a very high level in wheat, maize and sugar beet, and
in such crops as peas, sunflower, rape and perennial grasses Pb was not detected
or was found to be very low.

As for Zn, its maximum content is observed in corn, winter wheat,
perennial grasses, sugar beet, and the minimum in buckwheat and sunflower. The
highest content of Cd was found in corn, the minimum content in winter wheat,
and in rape it was found out at all. In sugar beet and herbaceous grasses, Cd is
found at 0.01 mg / kg, in buckwheat and sunflower at 0.02 mg / kg.
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Fig. 1 - Cu content in plant production
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Fig. 2 - Zn content in plant production
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Fig. 2 - Pb content in plant production




Bmict Cd y pociMHHUUbKIN NpoAayKU,ii
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Fig. 2 - Cd content in plant production
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Fig. 2 — Hg content in plant production




The maximum content was observed in wheat, corn, sugar beet, perennial
grasses and amounted to 0,02 mg / kg. In peas, buckwheat and sunflower, the
content was 0.01 mg / kg. In the rape, Hg was not detected. As a result of the
analysis it was determined that the content of copper, zinc, lead, cadmium and
silver in agricultural products did not reach the maximum allowable
concentrations.

The main factor that determines the behavior of mobile and potentially
mobile compounds of heavy metals in the arable layer of chernozem is the
technology of growing various cultures, as well as, to a certain extent, their
biological characteristics (self-regulation of the fertility of chernozem among
them).

Conclusions. The general characteristic of the distribution of the moving
forms of the studied elements is the natural growth of their content from the soils
of a lighter mechanical composition to the soils of heavy-bodied. In this case, we
can characterize a state such as changes in the background content of the

elements.
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