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THE HEAVY METALS
IN ALHAGI PSEUDALHAGI, ARTEMISIA TERRAE-ALBAE,
CERATOCARPUS ARENARIUS OF MANGYSTAU REGION

The article presents the results of a study of heavy metals concentration(Ph, Cd, Zn, Cu, Mn, Co, Mi)
in the following samples of dominant plants: Alhagi pseudalhagi, Artemisia temae-albae, Ceratocarpus
arenarius and soils collected in the Mangistau region in 3 points: N2 1 point (Aktau, the farmn «Berekes),
number 2 point (Fort-Shevchenko, agriculture © Asem-Almaz «) and number 3 {of Zhanaozen, the farm
eMurkens). The determination of heavy metals was camied out by atomic absorption spectrometry. The
procedure for performing measurements of the mass fraction of petroleum products in soil samples was
carried out on a Fluorat-02 liquid analyzer. It was found, the studied plants in the studied points have
different accumulative abilities: Artemisia terrae-albae revealed the best accumulative ability to store
heavy metals when as Ceratocarpus arenarius differs in that, in comparison with other plants that grow
together with them under the same envirenmental conditions, they accumulate the least heavy metals.
In all areas studied the content of heavy metals in soil samples it is within the acceptable level. However,
there is a general pattern of a slight excess of the permissible level of concentration in the range of 1.09
—1.72 to the maximum permissible concentrations (MPC) for metals such as zinc, cobalt, which may ba
related features physiographic zones and geological factors.

Key words: Mangistau region, heavy metals, atomic absorption spectrometry, the dominant species,
accumulative capacity.
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Byn Makaraaa MaHruicray obAbICEMBIH 3yMarbiHAa xuHacraH Alhagi pseudalhagi, Artemisia ter-
rae-albae, CeratoCarpus arenarnus #oHe ToNLIPaK, YArAEDIHIH KyDaMbIHASNH ay D MeTarsapanH (Ph,
Cd, Zn, Cu, Mn, Co, Ni) 3epirrey HaTHXesepl YOhHbAFaH. Backi eCcBAiKTep MeH ToNbIDaK, yarisepi
3 HYKTeASH RMHanaB: N1 wykTe (AKTay kasach, sbepekes wapyalibiabicel ), MNE2 wyxre (Dopr-
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LlepyeHKD KAAaChl, «Cos-AAMAT WADYALLIALIFEY] #aHe M23 Hyxre (KaHasssd xanarh, «Hyprexs
APy ABABIFL]. AYRID Marassap aTom—atcopiuMasLE, CNEKTPOMETDMA SAICT APKLIAB AHBIKTAA AL
TONbIpAK, YArASPIHARTT MYHAR SHIMABDIHIH MaNNaAa YASCIH aaleyal #yprizy Tapridi eDwsoopar-02s
CYRBIK, aHaAM3aTOpBHAA KYPriziaai. Ocimaikrepaid aybp MeTasaapabl KYPaMAApBIHE XHHAKTRY
KacHerTepi apTypal GoAwn Keaeal. 3oprTesred eCiMAikTep apackiHaa Anemisia termac-albae en
YIAK MMHAKTAYIWE KaCHETTepiMeH epeKiiereHeTiHl aHuKrarakl. An Ceratocarpus arenarius Oacka
A BciMaikTep TypAepiMed Bip SKOADIMAALI, XAFAAMAAAPAZ SCeTIHAINHE KapaMmacrad, KypambiHAaa
Ay bIp METAAAADAR 33 MBALELAS HHUHAATHHALFEBMEH epekliesenesl. bapanik 3epirey #yprizisred
HYKTEARDAEH ANbIHFEH TOMBPEK, YANASDIHAR ayhID METAMAADARH MAALIEDT DYKCAT ETIATeH ABHIeRAIH,
AACKIHAD BKEHI AHRKTAAAL. BipaKk, (HIHKD-reorpaHaskK 2AMaKTAPR MEH MeoADrMasbIK akToprap
epekieAikTepide BafAaHbICTE GOAYBIHA MYMKIH, MEIDBIW, KOSaskT MeTarsaph pyKcar etiaren 1,09 —
1,72 3y Kb bhiH ASF b LUSKTI-Pay aAbl KOHLEH TpaLWack (LLIPE) ApHrediHed WaMankl aCaThiHb aHbIKTat Akl

Tykiin cozaep: ManrwicTay COALICH, 3yLID METZAAAD, ATOMARIK-Z0COPOUMALEE, CNIEKTROMETRHA,
BCIMAIKTIH Gackiy TYDI, HMHAKTAY L KacHeTrepi.
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Coaepaanme Taxeasx Metasvos B Alhagi pseudalhagi, Artemisia terrae-albae,
Ceratocarpus arenarius MaHrHcTayckoH o0AacTH

B AaHHOR CTaThe NpeACTABAEHE PEIYALTATH MCCABADEAHMA COABDMAHMA TRREABX MeTaros (Pb,
Cd, Zn, CuMn, Co, Ni) B creayioums ofpajuas ACMHHAHTHRE pactedsi: Alhagi pseudalhagi, Arte-
misia terrac-albae, Ceratocanpus arenarius, a Tasse NoYesl, cobpaHHb Ha TeppMTOpHK Masrmcray ckoi
ofracti B 3 mydkrax: M2 1 Todka oamacTeo «Bepekos, o AkTay), M2 2 Touka (OIRECTED eACDAM-
Anpaze, 1. Dopr-LeeyeH kol 1 N2 3 (xoaracTeo « Hy peexs, 1. #anaoied).

CINPeARADHHE TRAKEALK MOTAAADE NPOBEADHD METOADM ZTOMHO-A0C0PEUMOHHOR CTIEKTPOMETPHM.
MeToAMKA BENDAHEHHA MIMEDEHHA MACCOBOA ADAH HeDTeNPOAYKTOR B MPo0ax Nodsk NpoBoAHASCE
Ha aHarHIaTope XHAKocTH sDnoopar — 02«

BbLAD BLIRBAGHD, YTD MIYYEHHEIE DaCTEHMA B WOCABAYEMBIX TOUKEX OOALAQDT paIAMUHOH
AXKYMYARTHEHODA CnocoOHOCTRID: Antemisia temae-albae ofnasaer HavboAbleR CNOCOGHOCTLID
HAKANAMBATD THAEARE METAAAL, TOMA Kax Ceratocarpus arenarius OTAWY2eTOR TEM, Y10 NOCDABHEHHID
C APYTHMMH PACTeHHMAMH, NPOHIPECTIBLMMHE BMECTE C HUMH B CAHHAKOBLE 3KOADTHYBCKHE YCADBHMAY,
HAKANAMBAST MEH bLIS BOETD TRAEALIX METAANOE.

COAPDAAHME TRHMEARX METAAACE B O0paILax nNoYBE HA TEPDMTOPMH M3IYYEHHBIX MYHKTOR
HAXOAMAOCE B NPEABAZX AOMYCTHMOTD YROBRHA. OAHAKD, OTMEYANDCE HEIHAMMTEABHOE NPEBLILISHHE
ADMTYCTHMOND Y POBHA COARDMAAH WA B Npesesax o7 1,09 — A0 1,7 2 NpeABARHO ADTTYCTHMOR KOH LIEH TRALIMK
(MAK) NO T3KMM METAAASM, KK UMHEK, KOOANLT, Y4TO MOAET ObiTh CBRIAHO C 0COGOHHOCTRMM (hHaMKD-
reod pafiMH4eckon 30HH W FreonorueckHx hakropoe.

KAWUeBse CADRE: TRKOARIES METAAALL, ATOMHO-A0COPOUMOHHAR CEKTDOMETDHE, ACMHHAHTHRE
BHALI PACTEHMA, BKKYMYARTHEHEIR CNOCOGHOCTH, Masrvcrayckan ofaacTs.

Introduction

Environmental problems in the Caspian region,
including the Mangistan region are now directly
related to the rapid development of industry,
energy and transport communications, the active
chemicalization of agricolture, imtensive mining
of minerals. as well as the active activities of the
mining. oil and gas processing industries. All of
them adversely affects on the environment, air, soil
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composition, surface and groundwater bodies. In
recent vears, one of the most dangerous pollutants
are heavy metals.

Different metals and their compounds have a
direct impact onthe soil and plants. The accumulation
of heavy metals adversely affects the fertility of
the soil its mucrobiological activity, the growth
and development of plants, as well as the guality
of crop production. At a normal concentration of
heavy metals in the soil plants are able to regulate
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their intake through the root system. Howewver, at
higher concentrations, protective and regulatory
mechanisms are not able to prevent their entry into
vegetative organs. The nature of distribution of
heavy metals in plant biomass has the following
featores: most of them accummulate in roots, root
crops, tubers, somewhat less in overground green
organs and even less in frmits (Sytar 2013:985-999,
Prasad 2013:304, Gratic 2005: 33-64, Nagajyoti
2010:199-216, Yrela 2005: 154-163). Heavy
metals play an important role in the life of plants.
For example, when there is a shertage of manganese,
a slowdown in the development of the root system
and growth of the plant are observed, yields are
reduced. The content of Ni and Co is relatively
stable for plants. Plumbum is a nateral component
of soil, atmospheric air and water. Due to the wide
prevalence of plumbum in the environment, it is to
some extent contained in all types of food products.
The impact of plumbum on orgagnism today remains
a serious problem (Filova 1980:214 Avtsyn
1991:124-127, Himelblau 2000:205-210, Dietz
1999:73-97. Rosenfeld 2017:279-287, Fosenfeld
2017:373-383).

The characteristic features of territory of the
Mangistan region are the poverty of the flora and
the nnigue structure of the vegetation cover. The
flora of this region refers to typical desert floras.
The composition of plant communities and their
distribution in space are determined by habitat
conditicns. The main factors determining the
distribution of vegetation are the conditions of
meistening, salinity and mechanical composition
of seils and soils, as well as geomorphological
conditions (Dimeeva 2014:33).

The most part of the study area is occupied
by complex communities with the dominance
of (drtemisia ferrae-albae Erasch, Arfemisia
gurganica (Krasch)) Filat, Artemisia lessingiana
Bess)) the ash-lays (Amabasis salsa (C.A Mey)
Benth. ex Volkens, Anabasiz aphylla L)
Sagebrush commumnities are characterized by
alkaline and solonchakous varieties of brown desert
soils. Biywrzenovy phytocencses are confined
to solonets desert. Among these commumnities
annuals predominate (Lepidium perfoliamm L.,
Alyssum desertorum Stapf, Tefracme guadricomis
(Steph.) Bunge, Descurainia Sophia (L.) Webb ex
Prantl, Eremopyrum trificeum (Gaertn)) Newski
Ceratocephala falcata (Crantz) Bess)). Most of the
representatives of the family Brassicaceae.

Also in these communities there are perenmials
such as Cousinia onopordicides Ledeb, Rheum
tataricum L. fil, Gypsophilla diffuza Fisch et
Mey.. Tanacetum achilleifolium (Bieb)) Sch. Bip,,

Prangos odontalgica (Pall) Herrnst & Heyn
Communities dominated by perennial halophytes
are formed in solonchaks of common (Halecnemum
strobilaceum (Pall) Bieb., Anabasis salsa (CA.
Mey.) Benth ex Volkens, Limonium sufffuticosum
(L) O. Euntze, Artemisia monogyna Poljak ).
For these communities, ephemeral anmals are the
characteristic components (Eremopyrum orientale
(L.} Jawb. & Spach, Lepidium perfoliatum L.,
Eremopyrum triticeum (Gaertn) Newski). (Aralbaj
2006a:44).

In the study area, xerophytes predominate in
the composition of vegetation, which are related to
the life forms of semi-shrubs, half-shrubs, shrubs,
herbacecus annuals and perenmials with short
(ephemerals and ephemeroids) and a long vegetation
period.

Thus, the aim of work is to assess the ecological
status of the Mangistan region vsing the example of
dominant terrestrial plant species at the monitoring
points of the Atyran region and the collection of
representatives of terrestrial plant species as test
objects for analyzing the content of oil products and
associated heavy metals.

Materials and methods

Monitoring studies were carried out to determine
the content of heavy metals in soil and plant samples
from 2015 to 2017 (Inelova 2015: 292-297, Inelova
2016:44-53).

Before the beginning of the work, a route was
laid, along which further sampling of plants and soil
cover was conducted to determine the content of
heavy metals in them.

In determining the species of plants for collection,
geobotanical descriptions of comununities were
initially made at three points:

1) Point (Altan city, «Bereken farm).

2} Point (Fort-Shevchenko eity, wAssem-
Almazs farm).

3) Point (Zhansozen city, farm «Nurkens).
{Fiz.1).

According to the geobotanical methed, the laying
of sites was carried out in tenfold repetition. Initially,
dominant and fodder species were identified. which
later served as objects of research for fodder and
dominant plants — Alhagi pseudalhagi, Artemisia
terrae-albae, Ceratocarpus arenarius.

Alhagi pseudalhagi (M. B.) Desv. -semishrub
50-100 cm high; stems branched, smooth. furrowed,
glabrows, rarely with sparse hairs, branches nsually
depart at an acute angle, upward directed, densely
leafy; lower spines strong, 10-15 mm long, 1 mm
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thick, upper thin_ 30-35 mm long. 0.5-0.7 mm thick.
upward directed; leaves ovate, oblong or lanceolate,
on top with short denticle, on both sides scatteredly
pubescent. lower usually shorter than thorns.
flowers 3-8 of which sit on spines; pedicels loosely
adpressed or pubescent, about 1.5-2 mm long; calyx
about 3-4 mm long. corolla pink, red or purple.
flag 7-9 mm_ 5-6 mm wide. slightly arched at apex.
narrowed at the base in a wide short nail. wings
oblong, about 7-8 mm 2 mm wide. at the apex ovate.
slightly curved, at the base with a broad eyelid. the
nail 2 mm long, the boat about 8-9 mm_ its plate

along the lower margin arcately curved, from above
obliquely cut. at the end obtuse. slightly narrowed.
at the base with a broad ankle. nails 3 mm long;
ovary linear, with a short column, glabrous: beans
are clear. naked. 4-7 seeds. curved or straight: seeds
are small. smooth. kidney-shaped. Blossoms V-VI,
fructifies VIII (Fig.2).

It grows in desert clayey steppes. solonetsous
depressions and on the outskirts of hummocky
sands, less often as a weed on irmigated lands.

Economic importance. Fodder. melliferous,
weed (Goloskokov 1956:633).
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Figure 1 — Sampling points

Artemisia terrae-albae Krasch.- perennial
The whole plant is grayish from thick spider webs.
The root is thick, woody. multi-headed; truncated,
wooden, quite densely leaved barren shoots, togeth-
er with numerous fertile stems form dense and wide
turf; the resulting stems at the base are ascending
or erect. 8-15 or (8) 15-30 cm high thin sinuous
or thick. at the base of the tree, up to 45 cm high.
branching at the top: leaves lower cauline, in shape
ovoid, 1-2 cm long. and up to 1 cm wide, on both
sides grayish-green from dense cobweb pubescence,
simple or twice pinnatized: baskets broad or oblong
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ovate, 2-3 or 4 pinched, collected in a wide. loose
panicle with lateral branchlets, 3-4-rowed. tessel-
late-convex, white-toothed from dense. cobweb
hairs. external ovate, small. shorter than mnternal. in-
ner oblong They are ovate, edged along the margin;
flowers are bisexual. in number 3-5. corolla tubular,
yellow or purple. Blooms VIII-X (Fig.3).

It grows in a desert zone. Occurs in all desert
areas of Kazakhstan (Pavlov 1960:220-221).

Ceratocarpus arenarius L .- the plant is greyish
or reddish from stellate hairs. the stem is 5-30 cm
high from the base densely branched. with strongly
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spaced, forked branched branches forming an
almost spherical bush, the leaves are stiff. regular,
at the base of the branches are opposite or 3 in the
whotl | 1-4 cm leng. and 0.3-2 mm wide, filiform,
linear, less often lanceolate-linear, narrowed to the
base. pointed at the apex. all-edged. with edges
turned upside down, with 1 vein: perianth of anthers
flowers back-cblong-ovate, with obtuse lobes and
sparse, falling, stellate hairs, fimits together with
fused bracts oblong-back-wedge-shaped. 5-7 mm
long. and 2.5-4 mm wide .. laterally with longitodinal
vein_ at the top with 2. almost horizontally spaced.
subulate horns. Fruits at the base of the stem short
horny or almost homless, densely hairy-hairy.
Blossoms V-VIL (Fig.4).

Economic importance. Fodder for all types of
livestock (Pavlev 1966:120-121).

In the «Berekes farm in Aldaw, a collection
of plants was produced in a sagebrush —forb
community. Excessive grazing led to a decrease
in the projective coverage. On the territory of this
community projective coverage is — 60%. Some
fodder species are replaced by weeds (cocklebur
— Xanthium strumaruim) and poisconous (brunz
— Sophora alopecuroides. adraspan — Peganum
harmala), which indicates a change in the prass
stand. For analysis, the dominant driemisia ferrae-
albae from the family Asteraceas and a species of
fodder value — AThagt pseudalhagi.

Eecently, there has been a decline in the species
composition of the natural vegetation cover, which
iz represented mainly by weed species: cocklebur
(Yanthium  stumaruim). adraspan  (Peganum
harmala), brunz (Sophora alopecuroides). These
areas of severe disturbances in phytocoenocsis are
local and do not cover large areas.

In the «Asem-Almazy farm in Fort-Shevchenko,
the collection of plants and soils was also produced
in a sagebrsh-forb community. In addition to the
dominant Arfemisia ferrae-albae, the forage plants
Alhagi pseudalhagi, Cerafocarpus arenarius were
collected for analysis.

In the first community, the dominant was
collected as test objects for amalysis, which is also
a forage plant Alhagi pseudalhagi (MV) Desv. —
from the family Fabaceae and the accompanying
food plant — Ceratocarpus arenarius L. from the
family Chenopodiaceae. In the second community
the domuinant — fodder plant Artemisia ferrac-albae
Krasch — is collected. from the family Asferacens.

To determine the content of heavy metals in the
samples of plants studied. the atomic absorption
spectrometry method was used. The determination of
heavy metals was carried out on an atomic absorption

spectrometer «AAS INw (CarlZeiss, Germany) in
tenfold repetition. Only the aboveground mass of
plants (leaf, flower and stem) (Illin 2001:216, Slavin
1993:351, Wang 2017: 337-345.

Sampling of plants. The plants are selected, dig
them out with a root, washed with running water. then
distilled, and dried in a drying oven at a temperatre
of 105 ® C. Then the sample is ground, weighs 3
parallel samples of 1 gram each on analytical scales.

The cowrse of analysis. Plant weights are placed
in a heat-resistant beaker on a 100 — 150 ml. add 15
to 20 ml. concentrated perchloric acid and evaporated
om a hot plate to wet salts. In case of not completely
opening the zample, add 53-10 ml concentrated
perchloric acid, 2 — 3 ml concentrated mitric acid
and continue to evaporate to wet salts. The resulting
mineral 15 brought to 15 ml 5% solution of HC1
(hydrochloric acid), washing this sclution with a
heat-resistant beaker and transfer it into a test tube.
The concentration of heavy metals is determined in
the solution obtained. The content of heavy metals in
the samples is determined by a graduated graph based
on standard solution (Vazhemn 1974:123-134).

Seil sampling. Peint sampling is selected with
a knife or spatula from the inflows or soil drill
at a depth of 0-20 cm and 20-40 em horizon in 5
multiple repetitions. The seils were then dried to
an air-dry state at room temperature. Cleared it of
varions inclusions. The sedl is ground in a mortar
with a pestle and sieved through a sieve with a hole
diameter of 1 mm_

To perform the analysis on an atomic absorption
spectrometer. 1 gram of seil was weighed in 3
replicates on analytical scales. The weights were
placed in heat-resistant cups, 15 ml of perchloric
acid and 5 ml of nitric acid were added. heated fo
beiling, ensuring complete opening of the sample
(Zhuravleva 1974:285 ).

Discussions and results

As aresult of analysis of the species composition
of plants, compiled on the basis of their own and
published data, Safronova IN. (1991, 1996), the
State Plant Cadastre of the Mangistan region (2006),
etc. (2014) (Aralba; 2006a:44, Safronova 1991:55,
Safronova 1996:221, Kosareva 1993:8, Aralbaj
2006b:301.) in the Mangistau region 676 species
from 301 genera and 69 families were identified,
with the dominance of the families Chenopodiaceae
(smell. 135 % of the total number of species),
Asteraceae (Compositae, 11.8%). Brassicaceae
(Cmuciferons, 9.5%), Poaceae (Cereals, 8.5%) and
Fabaceae (Legumes, 7.5%). The largest genera
inchude Astragalus, Artemisia and Salsola.
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Figure 2 - Alhagi pseudalhagi

Samples of soils for the determination of heavy
metals were taken from the studied territories in
the investigated points. The results of soil samples
obtained are shown in Table 1.

Table 1 shows that in soil samples taken from the
territory of the Bereke farm in Aktau. the cadmium
content (0.96 MPC), manganese (0.65 MPC). nickel
(0.05 MPC). copper (0. 08 MPC) and lead (0.33
MPC) is within the permissible limits. However.
there was a slight excess of MPC for some chemical
elements, such as zinc (1.46 MPC) and cobalt (1.09
MPC).

In samples of soils selected from territory of
the Asem-Almaz farm in Fort-Shevchenko, the

Figure 3 —_Artemisia tervas-aibae

Figure 4 - Cervatocarpus arenarius

content of heavy metals such as cadmium (0.64
MPC. manganese (0.92 MPC), nickel (0.06 MPC).
copper (0.12 MPC) and lead (0.67 MPC) is within
the permissible limits, but exceeds the permissible
level of zinc (1.72 MPC) and cobalt (1.55 MPC).

Samples of soils were selected from the territory
of the Nurken farm in Zhanaozen, in which the lead
content (0.62 MPC), copper (0.11 MPC). nickel
(0.06 MPC) and manganese (0.63 MPC) were also
sampled was within the acceptable limits. But the
concentration of some of the elements under study
has exceeded the MPC in insignificant limits:
cadmium (1.44 MPC). zinc (1.6 MPC), cobalt (1.27
MPC).

Table 1 — Average content of heavy metals in soil samples of the studied points

Points of collechion Controlled substances, meg / kg
Mn Co Ni Cu Zn Cd Po
Farm Bereke Aktau city 455.20=22.00 | 5,33=0.60 | 4.19+120 | 2,64+0.33 | 34.59=3.70 | 0.50+0,01 | 16,69=1.04
Farm Asem-Almaz Fort- g 5 7
Dbk ity 650,00=36,00 | 7,69=0.73 | 5.59+129 | 3,89+0.63 | 40.20=4.90 | 0.29+0.25 | 15,39=1.87
s 7l : e 439002400 | 6.40=0.58 | 5.59+1.45 | 3.76x0,29 | 37,19=5.20 | 0.73z0,04 | 20,11+2.14

Thus, the content of heavy metals in soil samples
is within the permissible level in all studied points.
But in general, there is an insignificant excess of
the permissible concentration level in the range
from 1.09 — to 1.72 MPC for metals such as zinc.
cobalt.

Studies were carried out to determine the content
of heavy metals in samples of plants selected in 3

ISSN 1563-034X

locations: Aktau. Bereke farm. Fort-Shevchenko,
Asem-Almaz farm. Zhanaozen. Nurken farm).

The results of the Bereke farm study are
presented in Table 2. Based on the obtained data.
it 1s evident that in all studied dominant plants the
content of Co. Cd. Ni. Cu. and Mn is within the
maximum permissible concentrations (excluding
Artemisia terrae-albae).
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The content of most heavy metals in all
samples of dominant terrestrial plants is within
the permissible valwes: cadmiunm 0.28-0.68 MPC,
copper 0.20-0.65 MPC. mickel 0.13-049 MPC
except Artemisia terras-albae — 1.06 MPC), cobalt
— 0.14-037 MPC. manganese — 0.28-0.93 MPC
(excluding Arfemisia terrae-albae — 1.06 MPC).
But at the same time, heavy metals such as lead and
zine exceed the permissible level in all studied plant
samples: lead — 1.12 — 1.71 MPC and zinc — 1.02
— 1.33 MPC. It should be noted that in the study
area, in these environmental conditions, Arfemisia
terrae-albae accomulates the largest amount of Pb,
Mn, Ni, Co, compared with other dominant plants,
Ceratocarpus arenarius — cadminm and copper,
Alhagi pseudalhagi- zinc.

In all samples of the dominant terrestrial plants of
the Nurken farm in Zhanaozen, the content of heavy
metals 15 contained in permissible concentrations of
MPC: Cd is in the range 0.24-0.52 MPC. Cu 0.24-
0.99 MPC, Ni-0, 13 — 0.67 MPC, Co — 0,07 - 0,23
MPC, Mn- 0,10 — 0,97 MPC. However, the content
of Pb and Zn exceeded the permissible level of MPC
and amounted to: Pb—1.17 — 1.58 MPC. Zn- 0.9 —
1.12 MPC (Table 2).

On the basis of the results presented in Table 2, it
can be seen that in the samples of dominant species
collected from the termitory of the Asem-Almaz
farm in Fort-Shevchenko, the content of most of the
heavy metals studied also does not excead the MPC.

The cadminm content is in the range of 0.20-0.64
MPC. copper 0.19-0.71 MPC, nickel 0.13-0.42 MPC.
cobalt 0.08-0.46 MPC, manganese— 028 -0.81 MPC
(excluding Arfemisia terrae-albae — 1.46 MPC). But
the lead content exceeds the maxmmm pernussible
concentration in all types of plants in the study area
(1.17 — 1.87 MPC). The zinc content exceeds the
MPC in the samples of plants Alhagi pseudalhagi
(1.26 MPC), Artemisia terrae-albae (1.56 MPC).

Compared with other dominant plants under
these environmental conditions, Arfemisia terrae-
albae accummlates more lead, cadminm. zinc,
copper, nickel, manganese, Alhagi pseudalhagi-
nickel, cobalt.

Thus, based on the results of the analysis, it was
found that the content of most heavy metals in plants
in the investigated areas is within the permissible
concentrations (MPC).

On the territory of the Bereke farm, the greatest
amount of Pb, Ni is found in the plants Artemisia
terrae-albae (6.86 mg / kg and 90.20 mg / kg,
respectively), Zn-Alhagi pseudalhagi (66.40 mg /
kz). (table 2).

The highest content of heavy metals Zn and Mn
on the territory of the Asem-Almaz farm is observed

=]
bt

in Artemisia terras-albae (78.0 mg / kg and 3652
mg [ kg) (Table 2).

The greatest amount of Zn is determined in the
plant Artemisia terrae-albae (6.32 mg / kg) of the
Nurken farm (Table 2).

Due to the fact that unfavorable natural and
climatic conditions are characteristic for the study
area, the vegetation cover of the studied region is
characterized by weak resistance to anthropogenic
infinences. One of the most common problems
of terrestrial ecosystems wused as pastures is
overgrazing, which most often leads to degradation
of the vegetation cover, the appearance of weed
species. Small, local areas of severe disturbances
in phytocenoses, as in other researchers (Dimeeva
2012:10-1%, Prasad 1999b:414, Bhargava 2012:103-
120, Priscila 2005:481-494), were observed around
villages. wells and construction sites.

Anthropogenic pressure in the Mangistan region
now has a direct impact on plant, animal and sod
cover, a3 well as water resources. The main reasons
for the accumulation of heavy metals in the region
woder mvestigation are anthropogenic pollution
of water by sewage, air emissions from industrial
plants and transboundary transport of toxicants by
water. As a result of numerous studies on various
biological objects (from microorgamisms to
mammals), mutagenic and carcinogenic properties
of heavy metals have been identified. Various heavy
metals in living orgamisms act as accumulative
poisons. For these conditions, it is necessary to
develop monitoring and forecasting the sifuation in
order to further improve it.

Based on the research results that were
lavnched in 2016, the following conclusions can
be drawn: the first time a collection of dominant
and fodder species (Cerafocarpus arenarius,
Alhagi pseudalhagi, Artemisia terrae-albae) was
conducted at three monitoring points (farms:
Bereke, Asem-Almaz . «Nurkens) of Mangistan
region as test objects for analysis of heavy metals
content. As a result of the work carried out, it was
revealed that the content of such heavy metals as
Pb, Cd, Zn, Cu, Ni, Co and Mn in plants is within
the maximum permissible concentrations (MPCs)
or mnsignificantly exceeds the permissible level
in plants. Among the studied plants, Adrtemisia
terrae -albae contains the largest amount of
lead, zinc, nickel and manganese, which is duoe
to the predominance of these elements in the
zoil, compared to other sites, and also indicates
its higher accumulative capacity compared to the
other and the studied plants. The lowest content
of heavy metals was observed in the fodder form
of Ceratocarpus arenarius.
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Table I — Average content of heavy metals in plant samples taken from the terrtory of farms «Berekes, afisem- Almars, «Mhrkers

Tapes of Confrolled substances, meg kg
plants Mo o | m Cu n cd Pb
farm Bereke city Aktan
Ceratocarpus | 359915 0,1=0,03 41.79:490 | 649:056 | 6001+618 | 0352003 4,500 87
AVEFTFTILE
Alhagi -
poeudalhagi | 120373 140007 | 1498£191 | 3042027 | 6736698 | 019098 5.60+1,28
Artemeisia | 9917090 | 179:0,16 | £931=1428 | 597068 | 52.18:5.00 | 019004 | 690122
terrae-alba
farm Asem-Almaz, city Fort-Shevchenko
Coratocarpus | 1o80.186 | 1656097 | 14976193 | 364027 | 50012528 | 0332010 | 4.96:020
AVEFTFTILE
Alhagi | 19012170 | 2262020 | 40082254 | 3012053 | 64192596 | 0,302001 6.86=2.76
peeudalhagi
Artemisia
b | 2701218 070012 | 3194301 | 720071 | 77.99:1001 | 0332002 £.940.68
farm Mwken town of Zhanaozen
Ceratocarpus | 147,59 051010 | 21024202 | 411=040 | 4512:434 | 0332001 563134
AVEFTFTILE
Alhagi | 574008 | 0205180 | 16952230 | 250:040 | 5537600 | 0,08:020 6.20240,63
Peendalhagi
Artemisia -
e | 240213 1.01=001 | 2103=187 | 10.04=0.71 | 5101598 | 0.30=0.10 6.28+1,23

The main danger of heavy metals is not direct
exposure and cbvious poisening, but that they have
the ability to gradually concentrate in plants. animal
and human erganisms. Mot all heavy metals have
toxicity, because this group includes Cu, Zn, Co,
Mn, Fe, that 15, microelements (Weinert 1998:348,
Thakwr 2016:124-128, Memon 2001:4448, Prasad
1999a:51-72.).

Thus, at present. due to the mtensive growth and
development of industry. transport. industrialization
and chemicalization of agriculture, the acceleration
of scientific and technical progress is substantially

imcreasing and continuwes to increase the flow of
heavy metals into the environment Polloticn of
objects in the living environment, as well as animal
and vegetable feedstocks. salts. heavy metals
taking imto account their high toxicity, the ability
to accumulate in the hmman body, have a negative
impact even in small concentrations, can have a
mumber of serious negative consequences for human
health, called envircnmentally-related diseases.
This indicates the need for further research in the
area and environmental monitoring of heavy metals
in the soil.
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