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Maxanada aimaxmoei 6CyMOyKmep OYUHOCY IHCAHA
OCYMOYKMOPOYH KAMMapbul, OUOHOOU e 6CYMOYKMOPOYH
bacvimoyy myprepy xapaiam. OCymOykmeop dcamaamma-
PYIHBIH MOOYHYH MY3YMY JiCaHa Kypamvl, aHMpPONo2eHOUK
@akmopropOoyn maacupu MeHeH OCYMOYK odicamaammap-
ObIH AIMAWYYCY, AHbIH UHUHOE OHOP JICAll UUKAHANAPBIHBIH
6Y12004Y UbL2LIHOBLIAPHL, OWLOHOOU € AUPbIM MYpPLopY-
HYH peakyusachl auiaHa-4ouporyH OYI2aHblUbIHA MULieu3-
2en maacupu dKOMonmopoyH IKON0UANLIK WAPMIMAPbIHA
arcapawia usundenzen. Tabuewlii sKocucmemada 6CyMOyK-
Mop Kammapvl OHOP JHCall 00bEKMMePUHUH MEXHOSeHOUK
YbIZLIHOBLIAPLL 00P MemanioapObli UOHOOPYHYH He2us2u
adxceipamyyuy Oynaevl 6onyn cananam. Ywyea bainansiui-
Myy OCYMOYKMOPOYH OPSAHUSMUHOC XUMUSTbLIK DNeMeHMm-
mepoOur ap KaHoall 3K302eHOUK HCAHA IHOO2EHOUK MPAHC-
Gopmayus ocypyycy bawmanam, aiap 6cymoOykmepoy
@ropacvinvin mMy3yMyHYH dHcana Qumo ap mypoyyayeyHyH,
arcamaammapobii OHOYPYMOYYAYeYHYH OY3YAyuwyHa aubin
Kenem. J[lemex, ap Kawoau dcapamuliviul KAMAaKIumoepu
natioa 6010 bawmaim, alap 4ay-4ankvlH 6OPOOH, U6A20
ainanyy, mMOnypakmvin MYywyMOYYAYeyHYH HA4apaauibl
Jlcana bawkanap.

Hezuszzu co300p: ocymOykmep, anmpono2eHoux gax-
Mop, IKOCUCMEMANAp, MEemail MAMYHY, MaAacupu, ocym-
OYKmep, 4ei.

B cmamwe paccmampueaiomesn gropa u pacmumens-
HbIIl NOKPO8 meppumopuu, a maxice OOMUHUpyowue uosl
pacmenuti. H3yuanuce cocmag u cmpykmypa pacmumens-
HBIX CO00Wecms, CMeHbl PACMUMETbHBIX CO00Wecms noo
GIUAHUEM AHMPONOLEHHLIX (AKMOPO8, 6 MOM UYucie 6bih-
POCO8 NPOMBIUIEHHBIX NPEONPUAMULL, d MAKICe Peaxyusl
0MOENbHLIX 8U008 HA 8030eliCmBUe 3A2PA3HEHUST OKDYHCAIO-
well cpeovl 8 3a6UCUMOCIIU O IKOJIOSUYECKUX YCIOBUL
9KOmMonos. B npupoonoii sxocucmeme pacmumenvHulii NOK-
P08 A6NAEMCA 2NIAGHBIM COPOUPYIOWUM UCTHOUHUKOM UOHO8
MAUCENLIX MEMANI08 MEXHOLEHHO20 8bIOPOCA NPOMBIULIEH-
HbIX 00bekmos. B ceéasu ¢ amum 6 opeanusme pacmenuil na-
YUHAIOM NPOUCXOOUMb PA3TUYHBLE IK302EHHbIE U IHOO2EH-
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Hble MPaHCHOpMayuy XUMUYECKUX SNEMEHMO8, NPUBOOs-
wue K HapYWeHuio CMpyKmypol pACmMumenbHoCmu (iopsl u
Gdumo  paznoobpasus, NPOOYKMUBHOCHb  COOOUECMS.
CoomeemcmeeHHo HAYUHAIOM  NPOUCXOOUMb  PAZIUYHbIE
NPUPOOHble KAMAKAUSMbL 6 6UOE NbLILHBIX OYPb, ONyCcmbl-
HUsaHue, yxyouieHue nio00poOHOCMU NOYE8 U Opyeue.

Knrouesvie cnosa: pacmumenvHoCmb, aHMpoOnoze-
HBlll (hakmop, dKocucmema, coOepiucaHue Memaid, Gnusi-
Hue, (propa, nycmuins.

The article deals with the flora and vegetation cover
of the territory, as well as the dominant plant species. The
composition and structure of plant communities, changes of
plant communities under the influence of anthropogenic
factors, including industrial emissions, as well as the reac-
tion of certain species to the impact of environmental pollu-
tion depending on the environmental conditions of ecotopes
were studied. In the natural ecosystem, vegetation cover is
the main sorbing source of heavy metal ions of industrial
emissions. In this connection, various exogenous and endo-
genous transformations of chemical elements begin to occur
in the plant organism, leading to disruption of the vegeta-
tion structure of the flora and phyto diversity, the producti-
vity of communities.

Key words: vegetation, anthropogenic factor, ecosys-
tem, metal content, influence, flora, desert.

Introduction. In the natural ecosystem, vege-
tation cover is the main sorbing source of heavy
metal ions of industrial emissions. In this connec-
tion, various exogenous and endogenous transfor-
mations of chemical elements begin to occur in the
plant organism, leading to disruption of the vegeta-
tion structure of the flora and phyto diversity, the
productivity of communities. A distinctive feature
is that in the territories of our Republic the degree
of environmental pollution is varied, therefore the
influence of anthropogenic factors on vegetation is
unequal.
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To such an object that pollutes the environ-
ment is Bayaldyrsk lead-zinc tailing Kentau con-
centrator of the plant Achpolimetall, located near
the city of Kentau. The number of tailings dumps of
lead-zinc ores of the tailing is about 150 million
tons with twenty varieties of flotation and aerating
reagents, of inorganic and organic origin, added in
the process of enrichment of lead-zinc ores.
Physical and chemical characteristics of flotation
reagents used in the process of enrichment of ores
are considered to be particularly toxic, and occupy
about 333.0 hectares of land in the south-western
part of Kentau with open surfaces. Thus, in windy
weather, a wind rose forms particles of tailings
dumps, which covers the city of Kentau with its
surroundings and the city of Turkestan with several
settlements. At the same time, industrial emissions
of Kentau excavator and transformer plants, as well
as TEZ-5, to the atmosphere aggravate and aggra-
vate the environmental situation in this region.

Materials and objects of research. The ob-
ject of the study was the vegetation cover, namely,
endemic plant species in the gorges of Bayaldyr,
Biressek and Khantagi. The collection of samples
of endemic plant species was collected from among
the dominant phytocenoses of the Karatau Moun-
tains, mentioned above. For analysis, averaged
sample of a particular species was taken from plant
organs. Samples were cleaned from soil lumps and
dried in a dark place, then crushed. Preparation and
analysis was carried out in the laboratory of physi-
cal and chemical research methods of the biological
faculty of the Kazakh National University named
after al-Farabi. Qualitative and quantitative analy-
zes of lead, zinc and copper were determined on an
MGA-915MD atomic adsorption spectrometer. To
determine the plants, an illustrated determinant of
Kazakhstan plants was used [1].

Research results. The purpose of this study is
to study the emissions of the industry of the city of
Kentau and the salts of heavy metals, the open tai-
ling of Bayaldyr on the species composition of ve-
getation, in the growing canyons of Khantagi,
Biressek and Bayaldyr.

The study was carried out at the baldyr tailing
of lead-zinc ores by the Kentau concentrator. In this
regard, the tailings we examined were conditionally
divided into three sectors: 1) fresh drainage water
coming from the concentration plant; 2) stale pond
on the surface (old drainage) of the tailing and 3)
mine water. During the microbiological examina-
tion, 5 samples of mine water and water from the
tailings storage dumps were taken. The obtained
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data of physicochemical characteristics indicate
high mineralization of the sample due to the disso-
lution of oxidized forms of minerals due to the ad-
dition of flotation reagents of organic origin, such
as T-66, T-80.

Table 1

The chemical composition of the tailings of enrichment
tailings Kentau concentrator

Products % Products %
Pb 1.88 SiO; 54.75
Zn 4.90 PbSO, 0.32
Fe 7.13 PbCO; 0.52

FeS, 11.25 PbS 0.95
Sgeneral 8.90 Pb 0.11
S 8.46 ZnS0O, CIL.
MgO 0.45 ZnCO; 0,73
Cao 4.89 ZnSiO; 0,33
Al;,0; 4.64 ZnS 3,84

Table 1 describes butyl xanthate and inorganic
origin  ZnSO4, CuSOs, FeSOs; Na,COs, Na.S,
NaCN, Na,SiOs;. The content of sulphates reaches
2.37 g / |, carbonates - 0.25 g / I. All iron is in oxi-
dized form.

During this survey, the waters of the tailings
had a predominantly neutral and slightly alkaline
reaction (pH 7.5-8.2). In a quantitative ratio of the
content of ammonium ions in the water of the old
discharge of the tailing dump is 0.6 mg / I, in the
water of the new discharge of the tailing storage
facility 2.0 mg / I, in the mine water 0.2 mg / I.
Nitrite ions contain from 0.15to 0.5 mg / I. As is
known, in the process of enrichment of lead and
zinc, potassium cyanide or sodium is used as a flo-
tation depressant. Thus, at all sampled points, quali-
tative analyzes showed the presence of ammonium
and nitrite ions. Apparently, this is due to the fact
that there is a pumping station in the interval bet-
ween the processing plant and the tailing pond,
where ammonium sulphate (NH4)2SO4 and soil are
additionally added.

Table 2
Results of chemical analysis of the Bayaldyr tailing

Sampling points T° | NHs* | NO2 [CN" | CNS
Water from:
Old tailings dump 19 0.6 0.5 | me | obOHap
New tailings dump | 17 2.0 04 |08
Top layer of pond 20
Mine water 18 0.2 He | oOHap
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In the bed of the old plum of the Bayaldyr tai- rocky clamps, where powerful water flows form
ling, where there were vegetable thickets, black rather deep hollows.
sludge formed by the consistency as a resin with a On the basis of the laboratory of biogeoche-

noticeable odor of hydrogen sulfide. Some parts of mistry of metals at the Research Institute of Bio-
the coast, where the accumulation of organic matter technology of Zhetysu State University, the content

leads to particularly intensive sulphate reduction, of lead, copper and zinc in plants growing in the
are practically lifeless due to the toxic effect of industrial landscape canyons of Khantaghi, Biresek
hydrogen sulfide. and Bayaldyr in the city of Kentau was investiga-

The rivers Kantagi, Biressek and Bayaldyr ted. The true endemic species of this region are the
take their origin from the ridge of the Karatau representatives of Tulipa alberti - Alberta tulip,

ridge. In the upper valleys of the narrow, canyon- Spiraeanthus shrenkianus - Shrenk's blossoms,
shaped, often with significant differences in height, Prangos equisetoides - parangos horsetail,
picturesque waterfalls are formed. The lower parts Cotoneaster karatavicus - dogwood Karatau,
of the valleys are usually more gentle and wide. Scutellaria karatavic - Karatau skullcap [2].

Only in some places, the rivers flow in narrow

s OO
A

> 5,

Tulipa Spiraeanths Prangosequisetoides Cotoneaster Scutellaria karatavic

alberti shrenkianus karatavicus

Figure 1. Representatives of some endemic plant species in the Karatau gorges adjacent to the city of Kentau.

Adjacent to the border of Kentau are the Khan- Kentau and the above gorges are mainly TEZ-5 in
tagi, Biresek and Bayaldyr gorges, which originate Kentau, which is located on the northern side of the
from the tops of Karatau Mountain. We believe that city, namely directly in the Khantagi gorges (Fig.
the main polluting sources of the environment in 2).

Y - i i S f & - I i el
Figure 2. Land cover study sites. Note: 1-gorge Khantagi, 2-gorge Biresek,
3-gorge Bayaldyr, 4-tailing Bayaldyr.

The purpose of TEZ-5 in Kentau is to generate content in individual organs below the plants listed.
electricity and heat supply. TEZ-5 releases into the Data on the amount of lead in plants is presented in

atmosphere ash, dust, oxides of nitrogen, sulfur, Fig.5. As can be seen from Figure 5, the skullcap
carbon, ash fuel oil, hydrocarbons, oxides of nitro- Karatau, Alberta tulip and Shrenk's blossoms, se-
gen, chromium, nickel, silicon, manganese, carbon, lected in the gorges of Biresek and Khantaghi,
dust, wood and abrasive, welding spray and hydro- accumulate lead to a high degree. Excess toxicity
gen fluoride. was observed in the leaves of representatives of the

To identify the dependence of their accumula- species Kizilnik Karatau, which amounts to 16.8

tion, in the urban environment, we studied the lead mg / kg.
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Figure 3. Lead content in the leaves of endemic plants in the Khantagi, Biressek
and Bayaldyr gorges. MPC: lead -5.0 mg / kg Pb.

At the same time, lead from the representative
of prangos is horsetail, in the above mentioned gor-
ges, they accumulate in the smallest amount - 0.5-
0.9 mg / kg Pb. A similar indicator can be observed
in Karatau cotoneaster, the Biresek gorge -0.9 mg /
kg Pb, also, in the Albert tulip in the gorges of Bire-
sek and Bayaldyr - 0.3-0.7 mg/kg Pb.

Copper belongs to the class of heavy metals.
As part of tailings dumps of lead-zinc ores of the
Bayaldyrsky tailings, they are found in sufficient
guantity [3]. As can be seen from Figure 6, the

IIpanroc xBOIIEBUIHBIN

[IInemHuK KapaTayckuit

TaBonrouser IlIpenka

Tromprian Ans0epTa

KusmwibHuk kapatayckuit

amount of copper in the leaves of endemic plants in
the gorges of Khantagi, Biresek and Bayaldyr is he-
terogeneous. The highest content of copper is accu-
mulated by the dogwood Karatau. Their number
among representatives of Khantagi and Biresek is
7.8 and 8.2 mg/kg Cu, respectively (Fig. 6). The
tail-shaped Prangos, the isolated Biresek gorge, is
in the amount of 6.7 mg/kg, whereas the long
shrenka color of their number reaches 5.0 mg / kg
Cu.

6,7

B Basuipip
= Bupecek
B XaHTaru

8,2
7,8

ma/Ke

Figure 4. The copper content in the leaves of endemic plants of the gorges
of Khantagi, Biresek and Bayaldyr. MPC: copper - 3.0 mg / kg.



DOI: 10.26104/NNT1K.2019.45.557

HAYKA, HOBBIE TEXHOJIOI'M U THHOBAILIUHU KBIPTBI3CTAHA, Nel, 2019

The specified amounts of copper containing in
plants are dominated by MPC 2.0-2.5 times. It
should be noted that the Alberta tulip, collected in
the Bayaldyr gorge, the shrenk flowers of the
shrenk selected in the Khantaga gorge and the
Karatau skullcap from Biresek, the amount of cop-
per in the leaves is within the allowable concentra-
tion, i.e. 3.2; 3.1 and 3.1 mg / kg Cu, respectively.
MPC Cu - 3.0 mg / kg (Figure 4). The remaining

IIpanroc xBoieBUIHbIN

IIIneMHVK KapaTayCKHAN

Tasonrouger Llpenka

representatives of the plants have a copper content
below the maximum permissible concentration
(from 1.4 to 2.8 mg / kg Cu).

Figure 7 shows the amounts of zinc content in
the leaves of endemic plants of the Bayaldyr Gorge.
It should be noted that the data presented in Figure
7, in terms of quantity, does not exceed the MPC.
The MPC Cu value is 30.0 mg / kg.

B basnasip
& Bupecek
1,6 B XaHTaru

2

Tronpran AnebepTa

KusunpHuk xapatayckuit

2,2

Mma/Kke

Figure 5. Zinc content in leaves of endemic plants of the Bayaldyr gorge.
MPC: zinc - 30.0 mg / kg.

The zinc (Zn) content is relatively high at the
Karatausky cotoneaster (2.2 mg / kg Zn) selected in
the Khantagi gorge. Zinc accumulates in the skull-
cap Karatau, allocated in the gorge Birsek, in the
amount of 2.0 mg / kg Zn. In other types of plants,
above the specified gorges, we find in insignificant
quantity (from 0.3 to 1.0 mg / kg Zn) [4].

Thus, the different metal content in plants is
explained by the fact that different plant species
have different accumulative and selective ability
and mechanisms of their resistance to metals. Our
research has shown that the vegetation cover of the
work area is influenced mainly by dust of varying
degrees of dispersion, heavy metals contained in it.

As a result of chemical exposure, the resistan-
ce of plants and contaminated areas to adverse fac-
tors - climatic, biotic, anthropogenic - is reduced.
External manifestations of impact are absent or are
expressed in browning of leaves, twisting, burns,
ugly growth forms, necrosis of leaf edge necrosis or
needles dechromation.

Damaged leaves contain 2-3 times more Pb, 2
times more Cu and Zn. Increasing the area of leaf
damage (or needles) causes premature defoliation;
in severe cases, the death of plants occurs.
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The long-term impact of a combination of an-
thropogenic factors leads to a change in the compo-
sition of phytocenoses to low-productive and low-
species communities, as a result - to the formation
of industrial wastelands.

In our conditions, within a radius of 5.0 km
from industrial enterprises, premature drying and
wilting of leaves and leaf necrosis were observed
[5].

The Karatau Ridge, by its physiographic cha-
racteristics, is a gentle low foothill area. Along the
river beds of the Inkai River there are tugai stripes.
The number of endemic species and plants reaches
9.0%, this is one of the richest endemic areas in the
world [6]. Despite the general dryness of the
region, almost every gorge has a small river or
stream. Due to this, they form the original microcli-
mate, a kind of plant and animal world.

Conclusion. The article considered the flora
and vegetation of the territory, as well as the domi-
nant plant species. We studied the composition and
structure of plant communities, the change of plant
communities under the influence of anthropogenic
factors, including emissions from industrial enter-
prises, as well as the reaction of certain species to
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the effects of environmental pollution depending on
the ecological conditions of ecotopes.
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