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4. TlopiBHsIbHA XapaKTepUCTHKA BIDKMBAHHA HadHiil y Boai 6e3 po3BeneHHS
Ta 3 po3BefeHHAM 1:10004iTko JOBOIUTH HETaTUBHUIA BIUIMB TBAPUHHULILKUX KOM-
UIEKCIB HA BOAOWMM.

5. OniHKy TOKCMYHOCTI I'PYHTIiB HABKOJIO TBApMHHULLKUX OO'€KTIB MpoBee-
HO 3a JIOTIOMOT0I0 Kpec-canaty Ha 50mpobax y Tpbox moBTopHOCTsX. I3 150mocmi-
IDKYBaHMX TIPOO IPYHTY TIIbKM Ha YOTHPBHOX yamkax [leTpi mpopocnn moomuHOKi
pocimau. Togi sk Ha TPyHTaX KOHTPOJBHUX AUISHOK croctepiramacs 90-100 %cxo-
KICTb HACIHWH.
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Macoepz H.B. Jxojiorudyeckre 0COOEHHOCTH COCTOSIHUSI BOJHBIX IKOCHC-
TeM M nNpulpexxHbIX TeppuTopuii 3anaanoro Kpsima

HpOBez[eHa KOMIUJICKCHAas DKOJIOrMYECKas OLCHKa COCTOSHMS ITIOYBBI, BOJbI, WJia, aTMOC-
(bepHoro BO3/1yXa B 30HaX pacrioJIoKCHUA )KUBOTHOBOTUECKHUX d)epM U 3a UX MnpeaciiaMu. Uc-
CJIEIOBAHO COCTOSIHUE BOJIHBIX KOCHUCTEM U MPUOPEKHBIX TEPPUTOPUIT OMOUHIMKALMOHHBIX
METOaaMMu. HCCJ’[CZ[OBaHO, qTO0 (I)I/ISI/IKO-XI/IMI/I‘IeCKI/Ie TIOKa3aTejIn HE OAr0T YE€TKOTO OTBETa O
COCTOSIHUM 3arps3HCHUSA 00BEKTOB 0pr>l<a}01.ueﬁ HpI/IpOZ[HOﬁ Cpebl. YCTaHOBJ'IeHO, qTO XKU-
BOTHOBOUECKHE (hepMbl HETaTUBHO BIIMAIOT Ha COCTOSHUE OKPYKAIOLIEH MPUPOIHOIT cpebl
HE TOJIbKO B CAHUTAPHO-3alMTHbIX 30HAX, HO U 3a UX MPEACIaMU.

Takum 00pa3oM, KOMIUIEKCHAs OIIEHKA JKOJIOTMYECKOT0 COCTOSHHUS 03ep 3aragHoro
KpsiMa npoBezieHa (pU3HKO-XUMUYECKUMHU, MUKPOOHOIOTHYECKUMY U OUOMHIUKAI[IOHHBIMU
METOJaMHU, YTO ITO3BOJIACT IOJYUUTb HE3aBUCHUMbIC HEraTUBHBLIC PE3YyJIbTaTbl B03L[CI7ICTBI/I${
HTI/IL[eCl)a6pI/IKI/I ¥ CBUHOKOMIUICKCA HA COCTOSIHHUEC BOBI, WJIa, IIOYBHI.

Kniouesvie cnosa: GuovHMKaNMs, BOJHBIE YKOCHCTEMbI, MIOYBA, BOJA, Wi, atMocdep-
HBII1 BO3/1yX.

Masberg 1.V. Some Ecological Features of Aquatic Ecosystems and
Coastal Areas of Western Crimea

A comprehensive environmental assessment of satenysludge, air locations in areas
of livestock farms and beyond is done. The statacpfatic ecosystems and coastal areas is
investigated using bioindication methods. The pialsand chemical indicators are proved
not to provide a clear answer about the statusoafamination of environmental objects.
Livestock farms are found to have a negative immactthe environment not only in the
sanitary protection zones, but also beyond. Thus;omprehensive assessment of the
ecological state of lakes of western Crimea helgsmo-chemical, microbiological and
bioindication methods allowing obtaining indeperntdeegative impact of poultry farms and
pig farm on water, sludge and soil.

Key wordsbioindication, aquatic ecosystems, soil, waterdga air.
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THE DISTRIBUTION OF ESSENTIAL CHEMICAL ELEMENTS
IN MESO-SCALE ECOSYSTEMS OF THE DNIESTER'S PRECARPATHIA

The distribution of essential (Cu, Zn) and toxicgRb, Cd) chemical elements in
terrestrial woody plant phytomass of Silver Fbies albaMill., A. albg, which is the main
species in native stands on the territory of the@eBrer's Precarpathia, is described. The
variation and statistical indicators of trace elatmebiophiles (Cu, Zn), accumulation
coefficients, concentration and scattering Clarksare elements in terrestrial phytomass for
assessing biosphere and environment stabilizingtifums are calculated. The performance of
absorption genotypic programs of chemical elembynfslants ofA. albahas been proven.

Key words:trace element, white firAbies albaMill., scattering clarks, concentration
clarks, variation-statistics.

The main source of increasing chemical elements in tiustape complexes
and their involvement in migration flows are supposed tmnéfral processes —
weathering of rocks, soil [1, 2]. Climatic and biotiopesses also have a significant
influence. Anthropogenic activities have an important thet may cause intake of
pollutants into landscapes in amounts that are toxic togliehganisms. Studying of
native stands pollution is very important under these conditibosicants have a
high ability for bioaccumulation, toxicity and sufficient nidl in the objects of
nature reserve fund [3]. Increasing concentrations awfetrelements as a result of
human activity causes imbalances in the chemical composifi forest biocenoses,
which are the basic conditions for the functioning of thesgstem. Conservation,
restoration and enhancement of biodiversity, where claralements are necessary
for plant organisms and are negative externalities of tlejrare very important.
Proceeding in a variety of reactions, they act as antsip (general physiological
action of two or more metal ions less than the sum of eatiidual action) and
synergetists (combined action of two or more metal iongrésater than added
actions)[4]. The level of accumulation in plants of different taxonognimups should
be noted not to be same. The accumulative ability of ptiepiends on many factors:
humidity, altitude, type of soil covers, etc.

Each component of phytocenotic system under the influefcether
components is somewhat phytocenotic material for sudtepses as energy
transformation, migration of trace elements, acts as araegehunit or a total of
expressing these processes inside phytocenosis in enesgstem. Monitoring,
conservation and restoration of plant communities on theiptas of sustainable
development in sites of natural areas are particulddyaat.

The aim of the study is to determine the distribution adressential (Zn,
Cu) and toxic (Pb, Cd) elements in Dniester's Precarpatiiso-ecosystem. The
object of study is landscape complexes of meso-scalsysteon in Dniester's
Precarpathia.

The determination of essential elements migration in Dnisdeecarpathia
meso-ecosystem and adjacent plant communities has bedarmed using
representative key sites located at the points of samplangspand landscape in
landscape-geochemical patterns territory. For the stedg gelected woody plants of
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Silver Fir (Abies albaMill., A. albg, which is one of the main forest species in this

meso-ecosystenA. albacommon at altitudes from 270 to 1200 m above the sea

level in the oak-beech-fir, fir-beech and spruce-fird abeech forests are
autochthonous to all pre-mountains highland [5]. So tatah ofA. albain state
forestry's and hunting areas in Dniester's Precarpatdg?8l.6 ha. In particular, the
largest area of young Class| and nearly-growth tréesdsin State Company
"Sambir Forestry" — 9995.2 ha and 14555.6 ha resdgtiyoung Class Il, middle-
aged and mature trees stands in State Company "Staryi Sdonting and Forestry"
—2959.2 ha, 4841.8 ha and 1311.1 ha respectivelypwrgrowth in State Company
"Drohobych Forestry" — 22.9 hectares.

Samples of ground phytomass of plants (bark, brancteeslles, wood and
core) are selected at the end of the vegetative periodiéBgptember) on the same
areas. Samples were taken from quintuple repeatabiliiehum 142 trees on an area
of 2 hectares, representing middle age, fine condittehcuality stand. Laboratory
and analytical study of heavy metals in plant sample® warried by polarographic
method with universal polarograph PU-1. Statistical analysthefbtained results
was performed by variation-statistical method using Exed Origin software.

Soils of the investigated area are sod-podzolic lglagn surface, which is the
parent rock talus loam. The profile of these soils prodoese humus-eluvial (0-20
cm) poorly compacted podzolic (20-80 cm) and compaatedeep illuvial (30-100
cm) horizons. These soils contain more humus, due io lieavier texture, the
deeper the faster decrease of humus content. A phgtséeeical and agro-chemical
feature of soils varies from low base saturation and reglity [6].

The concentration and distribution of essential trace elesr@&m, Cu) and
toxicants (Pb, Cd) are found in terrestrial phytomasslba which is appropriate
and sufficient for the general characteristics of featurdiseir translocation plant.

For ease of comparison, the content of trace elemergkamnt organs of\.
alba variation-statistical indicators of biophile-"trace elememistkes (Cu, Zn) are
determined, which have been described in the pagersnomber of domestic and
foreign authors (Clarks and Washington [7]; Fersman [8fld&hmidt [9];
Vinogradov [10, 11]; Taylor [12]).

Table 1. Variational and statistical indicators dface elements-biophiles (Cu, Zn)
in terrestrial phytomass of A. alba
Value, mg/kg (ppm)
Plant organs Minimum | Maximum| Mean Median | Standard Deviatipn

Cu| Zn| Cu| Zn| Cu| Zn| Cu Zn Cu n
Wood and core 1.2 05 2/]1 45 1)4651|1.45/1.50] 0.26 0.98
Bark 1.1| 05| 1.751.5| 1.39 1.08(1.35/1.05| 0.20 0.24
Branches 08 05 1B 5 1.12.09(1.15/1.50| 0.51 1.59
Needles 04 04 12 29 0.91.13]1.04/1.00f 0.30 0.82
The content of trace elg-
ments in soils of fobills| 20 | 70| 40| 80| - —| 30.00..0Q0 24.50 4.40
of the Carpathian]
Clarks elements in thp
earths crusi7-17 47 | 40| 100 200|78.67187.171 85 | 75| 24.51| 57.79
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Table 1 presents summary data on the content of étaogents-biophile (Cu,
Zn) in terrestrial phytomags. alba Content toxicants (Pb, Cd) in terrestrial bodies is
below normal sensitivity of the device. Such fact evidencegtiy research of
National Scientific Center "Sokolovsky Institute for Soil $cie and Agricultural
Chemistry" [2].

To evaluate the intensity of accumulation of metals in plgrgsaccumulation
coefficient Ka) was calculated (Fig. 1). Accumulation coefficient is thtio of the
average content of the element in the plant organs toatfitents of its mobile forms

in soil [13].
0,3500 2,5000
g . S 0,30007 g
Sex 12,0000 S = ©
S % 025004 ’ E 5 ¥
£ 2 2020007 . 11,5000 R
< 80, T Copper, Cu 2°°
0,05001| —-- Zink, Zn 0,5000
0,0000-+——— 0,0000
andocoore Bark Branches  Needles Plant organs
Fig. 1. Accumulation coefficients of copper and ziin terrestrial parts of A. alba
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Fig. 2. Scattering clarkes of trace elements inrestrial parts of A. alba

Quantitative characteristic of the degree of difference pardicular natural
system or part of Clark's lithosphere, and assessingaticemulation of trace
elements is proposed by V. |. Vernadskyi [14] notioncemtration clarke (CC) of
trace elements (Fig. 1, 2), which is defined as the ftiactual content of trace
elements in the soil or plantij to the relative clarke in the lithospherd (Table. 1)
[14, 15]:

_G
cc=1. (1)

Concentration clarke determines the degree of concemtrgfi€ > 1) or
scattering CC < 1) of the trace element in the studying componengairal systems
relatively to lithosphere.

In the event that the content of chemical elements far siioctarke for
integers and greater multiplicity index value is calculateckris® concentration

clarke — scattering clarke tradé9) using the formula (1) in the reciprocal form:
K
CS=—, 2
c 2)

2. EKOJIOTist Ta T0BKILIS 147



HauionanpHuii nicorexniynmii yniBepcuter Ykpainu

whereCS— scattering clarke of trace element.

This ratio shows how many times clarke element is gréladerthe content in
the study of natural systems.

Comparison of our data content of essential minerals @lanke lithosphere
relevant items submitted by various domestic and foreiginoeal indicates that the
concentration of chemical elements in organ#\ofilba which is the predominant
species in Dniester's Precarpathian, within backgrowaides and do not exceed
acceptable levels.

Our studies have shown the following: the performancegemotypic
programs of chemical elements absorption by pléantalba compliance with the
qualitative and quantitative regulations of tissue saturdiipions of essential trace
elements. Thus, elemental chemical composition of woddytp in Dniester's
Precarpathian might reflect the biogeochemical situation witlactinnatural
biogeochemical cycles in it.
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Omucano posmoin ecenmianbaux (Cu, Zn)ximiunux enemenrtis i Tokcukantis (Pb, Cd)
y HaszeMHilt itomaci nepesHux pociuH sumii 6is01 (Abies albaMill., A. albg), sika € ronos-
HORO TTOPO/IOK0 KOPIHHMX JIepeBOCTaHiB Ha TepeHax JlHictpoBerkoro Ilepenkapmatrs. Po3pa-
XOBaHO BapiallifHO-CTaTUCTHYHI TIOKa3HUKH BMICTy MikpoeiemenTiB-6iodinis (Cu, Zn),ko-
edinieHTH HAKONMYEHHS, KIAPKU KOHILEHTpaNiif i po3ciloBaHHSA MiKpOEIEeMEHTIB y Ha3eMHilt
(itomaci i ouiHtoBaHHs GiocdepHuX i cradimizyounx cepenosuiie (yHkimii. JloBeneHo
BUKOHAHHS FeHOTHITIYHOT IIPOrpamMH MOTJIMHAHHS XiIMIYHUX elleMeHTiB pociuHaMu A. alba.

Knrouosi cnosa: mikpoenement, sumus 6ina, Abies albaMill., kmapk po3scitoBanms,
KJIapK KOHIIGHTpAllii, BapialliifiHO-CTaTUCTUYHI TTOKA3HHUKH.

Ilacnaeckuni M.M., Poixawk C.B. Pacnpeaenenne 3cceHIHAAbHBIX XUMH-

YecKHX 3J1eMeHTOB B Me303KkocucTeMe [{HecTpoBckoro Ipukapnares

Omricano pacmpenenenue 3cceHnnanbubix (CU, ZN) XUMHAYECKUX 3TEMEHTOB M TOKCH-
kantoB (Pb, Cd)B HaszemHoii duTomacce APeBECHBIX PACTEHMIA MUXTHI 0ENOH eBpomeiicKoil
(Abies albaMill., A. albg, xortopas sBisieTcst IJTaBHOI MOPOION KOPEHHBIX JAPEBOCTOCB Ha
teppuropun Jlnectposckoro Ilpukapnaresa. PaccunTtansl BapualiOHHO-CTaTUCTHYECKHE T10-
KazaTteyny cojiep:KaHus MUKpodieMeHToB-0nodunos (Cu, Zn), ko3 PHUIMEHTH HAKOTIICHHS,
KJTapKH KOHLEHTPALMii U pacCeMBaHMA MUKPOJIEMEHTOB B Ha3eMHOI (prtomacce Uil OLEHKU
6uocepHbIX U cTabMIM3HUpyONMX cpeay (yHKUmil. Joka3aHO BBINOJIHEHHE MEHOTHITHYEC-
KOI1 IPOrpamMMBbl ITOTJIOIICHUST XUMIYECKHX IeMeHTOB pactenmsiMu A. alba

Kniouesvie cnosa: mukposnement, nnxra Oenas esporeiickast, Abies albaMill., xrapx
paccerBaHus, KIapK KOHIEHTPALMH, BapHAIIMOHHO-CTATHCTHYECKUE TOKA3aTEITH.

Y/IK 69.691.624.01 Acucm. O.C. ManuwescoKa, KAHO. MeXH. HAYK —
leano-@Ppankiecokuilt HAUIOHANLHUIL MEOUYHUIL YHIgEPCUmMEm,
ooy. O/]. Meavnuk, Kano. 2.-m. nayk —leano-@pankiecoxkuii HTY nagmu i 2azy

MEXAHIYHUWI PELJUKJIIHT BIAXO/JAIB
MNOJIIETUJIEHTEPE®TAJIATOBUX IIJIALLIOK

JHocnimxeno Texnosorii nepepo6iienns [IET® Bigxonis. O6rpyHTOBaHO, pO3p0o0IEHO i
peasti3oBaHO Ha MPaKTHIl 0e3BiIXOAHY TEXHOJOTi0 MexaHiuHoro peuukiinry [TET®-sigxo-
IiB i3 3MEHIIEHOIO KiNbKICTIO CTafiil mepepoOIeHHs Ta OJIEPXKAHHAM FOTOBOTO IPOAYKTY,
HPHAATHOTO 0 BUKOPUCTAHHS. BCcTaHOBICHO, [0 BUKOPHUCTaHHS 3aPOIOHOBAHOI TEXHOJIOTIT
MexanigHoro peuukiinry [IET®- Bigxozis 1ae 3Mory ojiep»ary HOBUIl BUCOKOSIKICHUIA TOTO-
BUi1 MPOAYKT, 110 Ma€ BUCOKI 3BYKO-, TEIIOI30JIALIHI, are3uBHi, aacopOLiliHi BIaCTUBOCTI,
BEJIMKY MITOMY TIOBEPXHIO, ITACTHYHICTb, CTifKiCTh JO XiMIYHOTO Ta aTMOC(EpHOro BILIUBY,
CKOJIOT1YHICTD.

Kniouogi cnosa. peryiIIiHr 1ojiMepis, yTHiIi3alis rojiMepis, rnepepodka mnosiMepis,
€KOJIOris MoJTiMepiB.

AxTyanbHicTh Temu. [lomiMepHa ymakoBKa 3 MosieTWIeHTepedTanaTy
(TTET®) BUKOPUCTOBYETHCS MPAKTUUHO Y BCIX raly3sX MPOMHCIOBOCTI, TOMY IIOpiy-
HO HaKOMMYYEThCS AeAai Oiblie BiaxXomiB BKUTOT MosiMepHOl Tapu. 3rifHo 3i 3Bi-
TOM aHalli3y CBiTOBOTO pUHKY criokuBaHHs [IET®-ynakoBKkH, MPOBEIEHOr0 KOMIMa-
Hiero Smithers Pirageitose Bupo6HuiTBo [TET® 32 2013p. cranosmio 11,84miH T,
KpiM 1bOTO, wopiyHuil npupicm cnoxcueanus — 5,2 %, enacnioox npoenozyemocsa
30ineuLeHHs cnoxcuguozo punky 0o 19,1mnH T, a 3anmydyenns [IET® y BUroToBiIeHHS
msimok — 10 55 %, no 2017p. Take 3pocTaHHs 3abe3neyarb perioHH, 10 PO3BHUBA-
IOTBCA 3aBOSIKM TAKUM CETMEHTaM, SK: MOJIOYHI MNpOAYyKTH, COKH, ITUBO, BUHO [1]

OT0X, MpobjaeMH 1010 HAKONMYEHHS, 30epiraHHs, yTuiizauii Ta peuuKIiHTy
MET®-BinxoniB € akTyalbHUMH He TiJbKM Uit YKpaiHW, a i AJst yChOTO CBITOBOTO
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