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Maxanada avimaxmein ecymoyxmep Oyiinecy cana
6CYMOYKMOPOYH KamMmapbl, OuLoHOO1l 31e ecyMOyKmepoyH
bacemdyy myprepy kapanam. Ocymoykmep xcamaamma-
PULIHbIH MOBYHYH MY3YMY HCAHA KYPAMbL, aHMPONO2ENOUK
axmopnopoyn maacupu menen ecymoyx ocamaammap-
ObIH QIMAULYYCY, AHBIH USUHOE OHOP HCAll UUIKAHANAPBIHbIH
6yn2004y ubIZLIHOLLIAPLL, OWLOHOOIL 1€ alpbiM myprepy-
HYH peaxkyusicbl aunaHa-4eupexyH GYI2anblulblHa Muizu3-
2eH Maacupu sKomMonmopoyH 3KON0UANLIK ULAPMMAPLIHA
Jcapaua usunoernzer. Tabuewii sxocucmemada 6cymoyk-
mep Kammapbl eHep Hcau ODbeKMMEPUHUH MeXHO2eHOUK
Ubl2bIHOBLIAPLL 00P MemannoapoblH UOHOOPYHYH He2u3u
adxicvipamyyysy 6ynazel Gonyn cananam. Yuyea barnanoiu-
myy ecyMOYKMOpPOYH Op2aHUMUHOE XUMUANLIK 3NeMeHNm-
mepouH ap KaHOaill 3K302eHOUK HCAHA IHOO2eHOUK MPAHC-
gopmayus scypyycy bawmanam, anap ecymOyKmepoy

@ropacviibln My3yMyHYH JCAHA humo ap mypoyyny2yHyH,
JrcamaammapObiH @HOYPYMOYYAyeyHyH Oysynyuwiyna anvin
kenem. Jlemek, ap Kawoail JHcapambliblili Kamakiusmoepu
natioa 6ono bawmaiim, anap 4ay-4ankulH OOPOOH, 4ON2e
aunamyy, - monypakmolH MywyMOyynyeynyH Havapiauiol
ocana bawxanap.

Hezuzzu ce300p: ecymoykmep, anmpono2enoux ¢ax-
mop, sKocucmemaiap, Memaiil MAasMyHy, maacupu, ecym-
OyKmep, 4oi.

B cmamywe paccmampueaiomes @aopa u pacmumens-
HbLll NOKPOB Meppumopuu, a maxkice OOMUHUpPYIouue 6ubL
pacmenuii. Mzyuaiuce cocmag u cmpykmypa pacmumens-
HLIX CO0OWecms, cMeHbl pacmumensHulX coobujecme noo
GIUAHUEM AHMPONOZEHHbIX (DAKMOPOB, 8 MOM Hucie 6bl0-
POCO8 NPOMBIUICHHBIX Npeonpusimutl, a mMakdtce peaKyus
0MOeNbHLIX 6UO06 HA B030€UCMEBUE 3ACPAIHEHUL OKPYHCAIO-
weil cpedbl 6 3aBUCUMOCIMU OM 3KONO2UYECKUX YCNOBUL
axomonoe. B npupodnou akocucmeme pacmumenoHotii noK-
PO6 AGNAEMCA 21ABHLIM COPOUPYIOUJUM UCTOYHUKOM UOHO8
MAXCENLIX MEMANN08 MEXHO2EHHO20 8blOPOCA NPOMbLULIEH-
HBLX 00bexmos. B ceasu ¢ amum 6 opeanusme pacmenuil Ha-
YUHAIOM NPOUCXOOUMb PA3IUYHbIE IK3O2EHHbIE U IHO02eH-

PACTUTEJIBHOCTHU B AHTPOIIOTEHHO
TEPPUTOPHSIX FOKHOI'O CKJIOHA KAPATAY

M.O. Bekebaeva, A.T. Kanaev, D.E. Tokseit
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HAPYIIEHHBIX

Hble MPAHCHOPMayUU XUMUNECKUX DNEMEHMOS, NPUEOOs-
ujue K HapyuleHuo CMpyKmypbl pacmumensHOCmu (hropsi u
¢umo  pasnoobpasus, npodykmusHocms  coobujecme.
CoomeemcmeeHHo HAYUHAIOM NPOUCX00UMb  pPa3nuYHbLe
NpUpOOHble KAMAaKIU3Mbl 8 BUOE NbLILHLIX OYpb, ONYCMbl-
Hueanue, yxyoutenue ni100opoOHOCU NOYE U OpYUe.

Knrouesvie cnosa: pacmumenvnocms, anmponozeu-
Hblll (haKmMop, 3KOCUCMEMA, COOePHCAHUE MEMAing, EAUR-
Hue, ¢ropa, nycmotH.

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
Jactors, 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, tk
productivity of communities. A distinctive fe:
is that in the territories of our Republic th
of environmental pollution is varied, therefor
influence of anthropogenic factors on v
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ores of the tailing is about 150 million
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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The chemical composition of
tailings Kentau cc

Products Y

Pb 1.88

Zn 4,90

Fe 713
FeS, 11.25
Sgeneul 8.90 0.1 1

S 8.46 ZnS0O4 ci.
MgO 0.45 ZnCO; 0,73
CaO 4.89 ZnSiO3 0,33
Ale; 4.64 ZnS 3,84

Table 1 describes butyl xanthate and inorganic
origin ZnSOq, CuSO,, FeSOs;, NaCO;, Na,S,
NaCN, Na,SiOs The content of sulphates reaches
2.37 g/ 1, carbonates - 0.25 g / 1. 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 /1, in the
water of the new discharge of the tailing storage
facility 2.0 mg / 1, in the mine water 0.2 mg fE
Nitrite ions contain from 0.15 to 0.5 mg / L. 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),SO4 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 | ve | obHap
New tailings dump | 17 | 2.0 04 10,8 -
Top layer of pond 20 - - - -
Mine water 18 0.2 - He
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ere there were vegetable thickets, black
e formed by the consistency as a resin with a
woticeable odor of hydrogen sulfide. Some parts of
the coast, where the accumulation of organic matter
leads to particularly intensive sulphate reduction,
are practically lifeless due to the toxic effect of
hydrogen sulfide.

The rivers Kantagi, Biressek and Bayaldyr
take their origin from the ridge of the Karatau
ridge. In the upper valleys of the narrow, canyon-
shaped, often with significant differences in height,
picturesque waterfalls are formed. The lower parts
of the valleys are usually more gentle and wide.
Only in some places, the rivers flow in narrow

Spiraeanths
shrenkianus

\ ﬂi‘the (ﬂd plum of the Bayaldyr tai-

mistry of metalt
technology of Zhetysu Stnte U
of lead, copper and zinc in plants gro
industrial landscape canyons of Khanta
and Bayaldyr in the city of Kentau was i
ted. The true endemic species of this region are t
representatives of Tulipa alberti - Alberta tulip,
Spiraeanthus shrenkianus - Shrenk's blossoms,
Prangos  equisetoides - parangos horsetail,
Cotoneaster karatavicus - dogwood Karatau,
Scutellaria karatavic - Karatau skullcap [2].

.g§ 7

Prangosequisetoides

g v it
Cotoneaster
karatavicus

Scutellaria karatavic

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-
tagi, Biresek and Bayaldyr gorges, which originate
from the tops of Karatau Mountain. We believe that
the main polluting sources of the environment in

Kentau and the above gorges are mainly TEZ-5 in
Kentau, which is located on the northern side of the
city, namely directly in the Khantagi gorges (Fig.

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
electricity and heat supply. TEZ-5 releases into the
atmosphere ash, dust, oxides of nitrogen, sulfur,
carbon, ash fuel oil, hydrocarbons, oxides of nitro-
gen, chromium, nickel, silicon, manganese, carbon,
dust, wood and abrasive, welding spray and hydro-
gen fluoride.

To identify the dependence of their accumula-
tion, in the urban environment, we studied the lead
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content in individual organs below the plants listed.
Data on the amount of lead in plants is presented in
Fig.5. As can be seen from Figure S, the skullcap
Karatau, Alberta tulip and Shrenk's blossoms, se-
lected in the gorges of Biresek and Khantaghi,
accumulate lead to a high degree. Excess toxicity
was observed in the leaves of representatives of the
species Kizilnik Karatau, which amounts to 16.8

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
quantity [3]. As can be seen from Figure 6, the

TlpaHroc XBOIIEBHIHBIH
IIneMHUK KapaTayCKHi
Tasomrouset Illpenka

Tionsnan Ans6epTa

Ku3nnbHUK KapaTaycKui

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

8 Baseip
& Bupecek
B Xautarn

= 7.3
ma/x2

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.
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ified amounts of copper containing in

dominated by MPC 2.0-2.5 times. It

Id be noted that the Alberta tulip, collected in
Bayaldyr gorge, the shrenk flowers of the
chrenk 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

representatives of the plants
below the maximum perm
(from 1.4 to 2.8 mg / kg Cu).
Figure 7 shows the amounts of zinc
the leaves of endemic plants of the Bayal
It should be noted that the data presented in Fi

7, in terms of quantity, does not exceed the MPC
The MPC Cu value is 30.0 mg / kg,

Ilpanroc XBomeBUAHBIN

IlInemMHUK KapaTaycKuit

Tasonrouger IlIpenka

Tronenan Ansbepra

Ku3unsHUK KapaTaycKui

@ Basanaelp
# bupecek

1,6 ® Xanraru

)/

e 22
me/ke

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.

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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