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Introduction. At the time of irrigation is increasing human pressure on the
objects of environment and creating preconditions for aggravation of the
environmental situation.One of the reasons is quickly strengthening role of the
surface, intra-soil and drainage wastewater in the migration of various elements
including heavy metals.

Problem. There was decided the problem of studying the regularities in the
distribution of heavy metals and radionuclides in the soil - vegetation cover in
Dnipropetrovsk region and determine the degree of contamination in natural
waters (surface, groundwater, drainage) and soil these elements.

Analysis of last investigations and publications. In ecological researches of
recent decades, considerable attention is directing by the characteristics of
absorption and migration of polluting elements in the soil cover. In this case is
using a system approach developed by R.M. Alexahinym and N. A. Korneevym
[1], also P.H. Naiy and P.B. Tinker [2] regarding transformation solutions in
system "soil cover - plant™. These approaches have been used in this work.

The purpose of research. The aim of research was study the effect of irrigation
on the condition soil - vegetation cover in Dnepropetrovsk region, considering
the quality of irrigation water.

Results. There was analyzed the chemical composition of the three main sources
of irrigation Dnepropetrovsk region ten cross-sections in 2011. Found that the
increasing aridity of climate in recent years and rising mineralization of
irrigation water in them, increasing the concentration of heavy metals - zinc,
cadmium, nickel, lead, copper and chromium (Table 1).

For most elements, irrigation water satisfying specified requirements. As
for the highly toxic elements such as cadmium lead, their contents approaching
or exceeding the maximum - allowable concentrations (MAC). Moreover it is
excess more expressed in waters of prairie sources.

Table 1 - The content of heavy metals (mg / dm?®) in irrigation waters in
Dnepropetrovsk region (2011 year)

Source sampling Zn Cd Ni Pb Cu Cr
Kahovske water reservoir 0.183 | 0.007 | 0.007 | 0.03 | 0.015 | 0.020
Channel Dnipro - Donbass 0.173|0.004 | 0.007 | 0.010 | 0.003 | 0.012
Frunzivska irrigation system 0.125 | 0.002 | 0.012 | 0.025 | 0.004 | 0.050
MAC 1.0 ]0.001(01 |003 (10 |05

The distribution of heavy metals in the groundwater revealed the
following patterns (Table 2).The heavy metals in groundwater is significantly
lower than in irrigation waters.




Table 2 - The content of heavy metals in irrigation waters in
Dnepropetrovsk region (2011 year).

Content elements, mg / dm?®
(numerator - the average value, denominator - limits fluctuations)

Zn Pb Cu Ni Cr Cd

0.05 0.03 0.006 0.03 0.02 0.02
0.002-0.39 | 0.008-0.06 | 0.002-0.01 | 0.002-0.05 | 0.002-0.05 | 0.006-0.04

The content such heavy metal, like zinc, in drainage waters are much
lower than in irrigation waters (Table 3). The content of heavy metals in
drainage waters generally corresponds to the amount of groundwater

Table 3 - The content of heavy metals in drainage waters in
Dnepropetrovsk region (2011 year).

Content elements, mg / dm?®
(numerator - the average value, denominator - limits fluctuations)

Zn Pb Cu Ni Cr Cd

0.17 0.04 0.007 0.04 0.02 0.02
0.008-0.49 | 0.02-0.07 | 0.003-0.01 | 0.004-0.09 | 0.005-0.04 | 0.003-0.03

The accumulation of radionuclides in plants on irrigation lands occurs as a
result of transferring radionuclides to the root which are in the soil, and
introduced into the soil by watering the soil contaminated water.

Total activity [3] that kept ground parts of the plant by watering, can be
represented as

Aj = fW,i AW (1)

whereA; - the total specific activity of plants;
fwi - faction maintenance;
A, - activity specific surface by watering;

Share radionuclides, which is contained by plant defined as

foi = %‘S‘{l—em(%- Rﬂ, (2)

whereLAl; - leaf surface of plants;
S; - effectively maintain water for plants;
R - specific volume watering;




If the proceeds of radionuclides in soil occurs during the growth of plants,
then, for root proceeds used for correction coefficient that decreases root
revenues.

The concentration in the basal layer of the soil [4] is calculated by the
formula

€0 =5 opl (4, + 2+ 2.)1] 3)

whereA - total specific activity in soil;
L - basal layer depth;
o - soil density;
As - the rate of decrease of activity;
As - rate of fixation of radionuclides in soil;

There are important ways of watering in addition to norms irrigation and
watering. As part of the work was to researche the influence watering methods
on accumulation of radionuclides in various agricultural plants, which are
cultivated in the conditions of Dnipropetrovsk region (Table 4).

Table 4 - Average coefficients of radionuclides transfer of irrigation water
in agricultural crops (107%)

S |89 | - v o )
5 |2 LS | EE |5 g e | S <
£ o 2 s=E | 8c | o = = £ 3
= 8% £2 128 |3 2 5 S 2
i = £ == |05 | O m = O O
Cs furrow 1,0 2,5 0,3 0,5 0,3 0,4 0,5
Cs sprinkling | 2,0 5,0 0,5 0,7 0,6 0,,6 0,8
Sr furrow 3,0 50 0,06 0,6 0,5 0,3 0,7
Sr sprinkling | 4,0 7,0 0,13 0,8 1,0 0,4 1,0

Making analysis of transfer factors of radionuclides in agricultural
irrigation water plants at different ways of irrigation, it possible to make a
conclusion, for reducing the absorption of radionuclides in agricultural crops
that are grown in the conditions of Dnipropetrovsk region, you must use furrow
watering.In this case, average coefficient is reduced twice in some cases.

This work also included different types of soil. This is very important,
because the processes of absorption and transformation of polluting elements
depending on the type of soil in different ways (Table 5).

Table 5 - Average coefficients of radionuclides transfer from soil to
plants 107 (Bq / kg)/(Bg / m®) land

Production Sod-podzolic | Ordinary | Mighty black |




loamy soil black soil soil
QOSr 137CS QOSr 137CS QOSr 137CS
Grain cereal 0,72 0,25 | 0,13 |0,062 | 0,056 |0,042
Roots 0,65 0,8 0,12 | 0,02 | 0,055 | 0,01
Potato 0,48 0,10 | 0,09 | 0,03 | 0,04 | 0,02
Vegetative mass culture 2,2 0,35 | 0,40 | 0,20 | 0,18 | 0,07
Longstanding grasses 95 4,4 17 1,1 7,5 | 0,68

After analyzing the data table we see that the lowest levels of
radionuclides transfer from soil to plants is black soil. This is probably
explained by the fact that these soils has the most amount of humus in
comparison with sod-podzolic loamy soil that reduces transition of radionuclides
due to their sorption by soil particles.

Conclusions. Growing crops under irrigation leads to problems of
radioactive contamination of soil and plants.As a result, additional irrigation is
getting polluting elements, the main ones are heavy metals and radionuclides. In
terms of Dnipropetrovsk region the least possible contamination with heavy
metals will be with using irrigation water from Frunzivska irrigation system. For
reduction of radioactive contamination is desirable to use furrow watering
method. In this case, the lowest average coefficients of radionuclides transfer
from soil to plants received for black soil.
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Bukonana oyinka pescumy 3pouwieHHs HA IPYHMOBO-POCIUHHUU NOKPUB
J[ninponemposcokoi obnacmi 3 ypaxy8awHHAM 6MICMY 8aAMICKUX Memdalié )
3POULYBANBHUX 800AX MA KLIbKOCMI paldionyknioie. Memoiwo 0ocniddicenHs €
RONINUIEHHS AKOCMI CIIbCbKO2OCHOOAPCHOKUX POCIUH, SAKI SUPOWYIOMbCA HA
3pPOULY8AILHUX MEPUMOPISX.

Kiio4oBi cjioBa: BaXKi METald, paliOHYKIIAN, 3pONTyBaJIbHI BOJIU, TPYHTOBO-
POCIIMHHUY ITOKPHUB.

Beryn. Ilpu 3pomryBaHHI 3pOCTae aHTPOIIOI€HHE HABAHTAXEHHS Ha 00'€KTH
IPUPOTHOTO CEPEAOBUIA 1 CTBOPIOIOTHCS TEPEIYMOBU JJIsi 3arOCTPEHHS
exosioriyHoi  cutyamii. OpHa 3 TOpPUYMH — pi3Ke TMOCWIEGHHS poui
MOBEPXHEBOT0,BHYTPIIIHEO TPYHTOBOTO Ta  JPEHAXHOIO CTOKIB B MIrpaiii
PI3HUXEJIEMEHTIB Y TOMY YHCIII 1 BaKKUX METaJiB.

IIpo6aema. BupimryBanacs 3aiada BUBYEHHS 3aKOHOMIPHOCTEH B pPO3MOIiTI
BOKKMX METANIB 1 paglOHYKIIB B TIPYHTOBO-POCIMHHOMY  IOKpHBI
JIHITTpOTIeTPOBCHKOI  00JIacTI Ta BU3HAYEHHS MIPU 3a0pyAHEHHS MPUPOTHUX
BOJI (MIOBEPXHEBUX, [PYHTOBUX, APEHAXKHUX) Ta IPYHTIBIIUMU €IEMEHTaMHU.
AHaJIi3 oCTaHHIX J0CJi:KeHb Ta MyOJaikaniii.B exonoriyHux 10CiiKeHHIX
OCTaHHIXJECATWIITh 3HAYHA yBara NpuAUIs€TECAI OCOOIMBOCTSM MOTIMHAHHS Ta
Mirpamii 3a0pyIHIOBaJbHUX EJIEMEHTIB Yy IPYHTOBOMY MOKpuBi. Ilpu npomy
BUKOPUCTOBYETHCSI CHUCTEMHHMM MiaXiA, po3pooOsieHuii P.M.AnekcaxuHuMm Ta
H.A.KopueeBum [1], a Takox IL.X.Hait Ta IL.b.Tunkep [2] cTOCOBHO
TpaHcdopmallii pPoO3UHMHIB B CHCTEMI «IpyHT-pociauHa». LI miaxoau Oynm
BUKOPHUCTaH1 y pOOOTI.

Mera pociaimkedb. Meroro Oyno BHUBUCHHSI BIUIMBY 3pOIICHHS Ha CTaH
I'PYHTOBO-POCIIMHHOTO TOKpUBY JIHIMPOMETpOBCHKOI 00JacTi 3 ypaxXyBaHHSM
SKOCTI1 3pOLTYyBaIbHUX BOJI.

Pe3yabTatu gociimxenn.JIpoananizoBaHo XiMIYHHMIA CKJIaJ TPhOX OCHOBHHUX
JOKEpen 3polieHHs JJHimporeTpoBCchKO1 001acTi 1Mo aecatu ctBopax 3a 2011 pik.
BcranoBneHo, 1110 y Mipy NOCHJIEHHS TOCYIIUIMBOCTI KIIIMATy 3a OCTaHHI POKH 1
3pOCTaHHSl MiHepasi3aiii 3pOIIyBaJILHUX BOJ B HHUX, 3pPOCTAa€ KOHIICHTpAIlis
BRXKUX METAJIB — IIUHKY, KaJIMif0, HIKEJIF0,CBUHITIO,Mii 1 XpoMy (Tada. 1).

[lo OutbIOCTI  €JEMEHTIB  3pOUIYBaJIbHI ~ BOJIM  3aJIOBOJIBHSIOTH
BCcTaHOBJIEHUM BHMoraMm. [1lo cTocyeThCcsi TakKMX BHCOKOTOKCHYHUX €IIEMEHTIB,
AK KaaMii 1 CBUHEIb, TO iX BMICT HaOmmxkaeTbcs abo mnepesuirye ['JIK.
[TpudoMy 11e mepeBUILEHHS OB BUPAXKEHE Y BOJIAX CTEMOBUX JIKEPEIL.

Ta6bmuug 1- BmicT Baxkux MeranmiB (Mr/aM®) B 3pOIIYBalbHHUX BOJAAX

JHuinponerpoBcrkoi obmacti (2011 pik)
Jlxepeno Binoopy nmpoou Zn Cd Ni Pb | Cu | Cr
KaxoBchke BOJIOCXOBHIIE 0.183| 0.007 |0.007| 0.03 |0.015|0.020
Kanan J{ainpo-/lonbac 0.173| 0.004 |0.007|0.010|0.003|0.012




pyHsiEchKa 3pOLIYBATLRA | 105 | 002 | 0,012 0.025 | 0.004 | 0.050
cucremMa

I'’IK 1.0 1 0001 | 0.1 | 003 ] 10 | 0.5

VY posnoaisii BaXKHX METaliB B IPYHTOBHX BOJax BHUSBJICHI HACTYIHI
3aKOHOMIpHOCTI (Ta01.2).Y IpyHTOBHX BOJaxX BMICT BaXKKHX METaJiB 3HAYHO
HIDKUUH, HIK B 3pOITYBAJIbHUX BOJIAX.

Tabmumss 2 — BwmicT BaXKUX MeTamiB B IPYHTOBUX  BOJax
Juinponerposcbkoi obsacti (2011 pik)

BwmicT enemeHTiB, Mr/om°
(YMCeNbHUK — CEPEIHE, 3HAMCHHHK — IPaHUIll KOJIMBAHb )

Zn Pb Cu Ni Cr Cd

0.05 0.03 0.006 0.03 0.02 0.02
0.002-0.39| 0.008-0.06 | 0.002-0.01 |0.002-0.05|0.002-0.05 | 0.006-0.04

BwmicT Takoro BaXKOTO MeTaly, SK MHK, B JPEHAXHUX BOAAX3HAYHO
HIDKYE, YAM B 3pONIYBAJIBHUX Bojax (Ta0i. 3). A BMICT BaXKHX METaliB B
JTpEHaXKHUX BOJAX BIJAMOBIJIA€ B IJIOMY iX KUTBKOCTI B IPYHTOBHX BOJIaX.

Tabmnugs 3 — BmicTt BakuMxX MeTajgiB B JIPGHAKHHX BOAaX
JuinponerpoBcrkkoi obsacti (2011 pik)
BMicT eneMeHTiB, Mr/am°
(4UCeNbHUK — CepeIHE, 3HAMEHHUK — I'PAaHULl KOJIMBAaHb)

Zn Pb Cu Ni Cr Cd

0.17 0.04 0.007 0.04 0.02 0.02
0.008-0.49 | 0.02-0.07 | 0.003-0.01 | 0.004-0.09 | 0.005-0.04 | 0.003-0.03

HakomuyeHHs pamioOHYyKIiIiB y pOCIMHAX Ha 3pOIIYyBAHUX 3EMIISIX
BiIOYBA€ThCS BHACHIJIOK KOPEHEBOTO HAIXOIKCHHS PaJiOHYKIIHiB, sIKi
3HAXOASATHCA B IPYHTI, a TaKOX  TNPUBHOCATHCS B TIPYHT IPH MOJUBI
3a0pyIHEHOIO BOJIOKO.

CymapHa akTUBHICTB[3],fKa yTPUMY€ETbCS HA3€MHOIO YACTHHOK POCIUH
IIPU MOJUBI, MOKe OyTH MPE/ICTABIICHA SIK

Ai = fwiAw, (l)
ne Aj — cymapHa MMTOMa aKTUBHICTh POCINHHU;
— ¢paxuis yTpuMaHHS;
A~ nuTOMa MoBepxXHEeBa aKTUBHICTh MTPH TMOJIUBI.
YacTka, yTpUMYyBaHHUX POCIMHOIO, palioHyKIiaiB [3]BH3HaUa€THCS SIK



LALS; |, __ [~In2
PR A

ne LAl - moBepxHs JIUCTKOBOI YaCTUHU POCIINH;

Si — ehekTHBHE yTpUMaHHS BOAM U1l POCIUHH;

R — nuromuii 06'eM noiauBy.

SIKIIO HAJIXOKEHHS B IPYHTPAIIOHYKIIIIB B1IOYBAa€ThCS B MEPIOJ POCTY
POCTIMHH, TO JUII KOPEHEBOTO HAJAXOKEHHSI BUKOPUCTOBYETHCSI KOPUTYBATbHUIN
KOeIII€HT, 110 3MEHIITYE€ KOPEHEBE HATXOIKECHHS.

KoHneHnTpamiss B nmpukopeHeBOMY Imapi rpyHTy[4] po3paxoBYeTbCs 10
dbopmyi

C,(0) = f; expl—(4, + A, + 21, @)

ne As — 3arajbHa MUTOMA aKTUBHICTh Ha IPYHTI;

L — rmmbuHa npuKOpEeHEeBOTO 1Iapy;

O - UIUIBHICTH TPYHTY;

As— IIBUJIKICTh 3MEHIIIEHHST aKTUBHOCTI;

A+ MIBUAKICTB (hiKcallli paJioOHYKIIB Y TPYHTI.

KpiMm HoOpMH 3pomieHHS Ta TOJMBY BaXJIMBE 3HAYCHHS MAalOTh
criocobunonuBy. B pamkax po6oTu O0yJji0 JOCIII)KEHO BIUIMB CIIOCOOIB MOJUBY
Ha HAKONMHWYEHHS PANIOHYKIIAIB Y PI3HUX CUIBCHKOIOCHOAAPCHKUX POCIUHAX,
K1 KyJIbTUBYIOTECS B yMOBax J{HIMponeTpoBchbkoi obnacti (- Tadi. 4).

Tabmumg 4 — CepenHi Koedili€eHTH MEPEeXOAy PaIIOHYKIIAIB 3 MOJUBHUX
BOJI Y cibchbkorocnogapeski pocauau (107°)

= © = e 22 lsE |£x S= | E

s O B OEMIE:EM gc@ma S F o = QM
Cs [Ilo 6opo3nax| 1,0 2,5 0,3 0,5 0,3 0,4 0,5
Cs | JlomryBaHHs 2,0 5,0 0,5 0,7 0,6 0,6 0,8
Sr  |Ilo 6opo3nax| 3,0 50 0,06 0,6 0,5 0,3 0,7
Sr | JlouryBaHHs 4.0 7,0 0,13 0,8 1,0 0,4 1,0

[IpoanainizyBaB Koe(DilliEHTH MEPEXOy PAAIOHYKIIIIB 3 TIOJUBHUX BOJA Y
CIJIbCHKOTOCIIOIAPCHKI POCIMHY MPHU PI3HUX CMOCO0axX MOJUBY MOXKHA 3pOOUTH
BUCHOBOK,II[OJIJIST 3MEHILIEHHS MOTPAIUISTHHS PamgiOHYKIIITIB y
CUIbCBKOTOCTIONAPChKI ~ POCIWHHU,  SIKI ~ BHUPOLIYIOTbCS B YMOBax
JIHITTpOTIeTPOBCHKOI 001acTi, HEOOX1JHO BUKOPUCTOBYBATH MOJUB IO OOPO3HAX.
[Tpu upbomy Koe(illieHTH MEepexoay B JESKUX BUIMAAKaX 3MEHIIYIOThCS Yy JBa
pasu.




VY po0oTi TakoX ypaxoByBalMCs Pi3HI TUMHU IPYHTY. Lle myke BaxxIuBO y
3B’SI3KY 3 THUM, 10 B 3aJI€KHOCTI BiJI TUITy IPYHTY MO-PI3HOMY BiJ10YBarOTHCS
MpOIIECH TIOTJIMHAHHSA Ta TpaHcopmarlii 3a0pyAHIOBAIBHUX  €JIEMCHTIB

( Tabm. 5).

Tabmuig 5— CepenHe 3HaueHHS KOS(IIIEHTIB MEPEX0ay paJioOHYKIIIIB 13
rpyuty B pociunu 103(Br/kr)/(bk/M?)yrigs

JlepHOBO-
M130JIMCTUI YopHo3eM YopHozeM
[poxyxkitis CYTJIMHHUN 3BUYANHUN MOTYTHI!
IPYHT
9OSr I37CS 9OSr I37CS QOSr 137CS

3epHO 3JIaKOBUX 0,72 0,25 0,13 0,062 0,056 0,042
Kopenernoau 0,65 0,8 0,12 0,02 0,055 0,01

Kaprorms 0,48 0,10 0,09 0,03 0,04 0,02

Bereratusra maca | 5, | 635 | 040 | 010 | 018 | 0,07
KYJIbTYP

bararomnitHi TpaBu 95 4.4 17 1,1 7,5 0,68

[IpoananizyBaB JaHHi TaOMUIll BUAHO, 10 HaWMEHINl 3HAYCHHS

KOe(DIIIEHTIB TIEpexXoay pPaaiOHYKIIIIB 3 TIPYHTY B POCIUHU OTPUMAaHI JIs
4OpHO3eMHUX TIPYHTIB. Lle , MaOyTh, MOSICHIOETHCA THM, IO Il [PYHTH MalOTh
HaWOUIBIIY KUIBKICTh TYMYCY Y TIOPIBHSIHHI 3 JI€PHOBO-III30JUCTUMHU, SKHI
3MEHIIyE Tepexili  PaJlOHYKIiAIB 3a pPaxyHOK iX copOLii IPYHTOBHUMH
YaCTUHKAMH.
BucHoBku. BupomryBaHHS CiTbCHKOTOCIIOAAPCHKUX KYJIbTYp B  yMOBax
3pOIICHHS] MPUBOAUTH JO BHUHHUKHEHHS MpoOJeMH  paJlOHYKIIJIHOTO
3a0pydHEHHS TIPYHTYy Ta pociuH. B pe3ynbTaTi 3pOIIEHHS BIIOYBAETHCS
JIOJIATKOBE TOTPAIUITHHS 3a0pyIHIOBATLHUX CIIEMEHTIB, OCHOBHUMH 3 SKUX €
BOXKI MeTalid Ta paaioHykiniaun. B ymoBax JIHimpomeTpoBchkoi o0macTi
HaliMeHIle 3a0pyTHEHHSI BOKKUMHU METaJlaMU MOXJIMBE MPU BUKOPUCTAHHI BOJ
®pyH3IBCHKOI 3pOITyBajdbHOI CHUCTeMH. /[l 3MEHIIEHHS PaaiOHyKJIIIIHOTO
3a0py/HeHHS Oa)kaHO BHKOPUCTOBYBATH TaKWil CIOCIO TOJMBY, K TOJHB IO
Oopo3Hax, TMpu IbOMY HaWMEHIIl 3HAYEHHA KOE(PIIEHTIB TEpPexXoay
PaJIOHYKJIIIIIB 13 TPYHTY B POCJIIMHH OTPUMaHI JJi1 YOPHO3EMHUX TIPYHTIB.
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