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ASSESSMENT OF THE INFLUENCE OF THUJA OCCIDENTALIS L.
AND PLATYCLADUS ORIENTALIS L. SPECIES ON THE ECOLOGICAL
COMPOSITION OF SOILS IN ALMATY CONDITIONS

Most of the pollutants from the atmosphere of the urbanised area get into the soil. Due to the in-
crease in population and motor transport in Almaty city there is a high level of atmospheric air pollution,
increased content of heavy metals in the soil. Accumulation of heavy metals by green trees from the soil
positively affects soil conditions, in this regard, it is relevant to assess the current state of soil cover of
regions where Thuja occidentalis L. and Platycladus orientalis L. trees grow. In the article, to determine
the influence of western and eastern thuja trees on soil composition, soil were obtained with coordinates
at point 2 and control point, where trees of thuja species grew side by side. Total and mobile content of
heavy metals in soil (Cu, Zn, Mn, Fe) were determined by atomic absorption spectrometry. Morphologi-
cal characterisation of the soil cover was made, granulometric composition and soil types were deter-
mined by the Tyurin method. Point 1 Thuja occidentalis L. humus content in soil cuttings on which the
tree was growing showed maximum content of 3.82% in 0-10 cm, while Platycladus orientalis L. when
growing the humus content is low 1.86%, the soil in point 2 opposite Platycladus orientalis L. humus
content of 2.96% when growing Thuja occidentalis L. (2.14%) has a higher humus content compared to
the augmented soil.

Thuja occidentalis L. and Platycladus orientalis L. in the control, where the species grew together,
the humus content is 3.1%. the pH value ranged from 8.26 to 8.81, with soil cuttings generally showing
a strong alkaline environment. Among the heavy metals, Zn, Cu and Fe were found to be significantly
above the MAC in the soil, meaning that the soils of the study area were contaminated with heavy met-
als. At profile 1, the soil on which western thuja grew has less amount of Zn, Cu, Mn, Fe compared to
the soil on which eastern thuja grew, Mn- and others are above MAC. At profile 3, only the Fe size of
Platycladus orientalis L. is higher in the overgrown soil. Thuja occidentalis L. and Platycladus orientalis L.
where the species grew together, the amount of Mn decreased by 452.2ug/kg. The study showed that the
accumulation of heavy metals in the soil decreased when growing the western thuja species compared
to the eastern thuja species.

Key words: Thuja, soil cover, granulometric composition, humus, heavy metals, MPC.
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AAMaTbl KaAachl XafaaibiHaa Tys Thuja Occidentalis L. xane Platycladus Orientalis L.
TYPAEPiHiH, TOMbIPAKTbIH, SKOAOTUSIAbIK, KYpaMbiHa 9cepiH Oararay

YpbaHu3zaumsiAaHFaH ayMakTbliH, atMocdepacbiHaH AacTaylibl 3aTTapAblH, Ker OeAiri Torbipakka
TyCeAi. AAMaTbl KaAaCbIHAQ XaAblK, CaHbIHbIH Ke0eloiHe, aBTOKOAIKTEPAIH apTybiHa GaMAaHbICTbI aT-
MocCepaAblK, ayaHblH AaCTaHy AEHreri KoFapbl, TOMbIpak, KYpaMblHAQ ayblp METAAA MOALLEPi apTKaH.
JKacbIA aFawiTapAblH, TOMbIpakTaH ayblp METAAAAPAbBI aKKYMYASILIMSAQYbI TOMbIPAK, XKaFAdiblHA OH ace-
piH TUri3eai, ocbl opanaa AAMaTbl KaaacbiHAarbl Thuja occidentalis L. >xaHe Platycladus orientalis L.
araluTapbl 6CeTiH aiMakTapAblH TOMbIPAK, )KaMbIAFbIAAPbIHbIH, Ka3ipri >karAanblH OaFraAay ©3eKTi.

Makanaaa batbic kaHe LLIbIFbIC Tys aFalTapbiHbIH TOMbIPAK, KypamblHA TWUMi3eTiH acepiH an-
KbIHAQY YLUiH TOMbIpaK, KECKIHAEPI KOOPAMHATTAPbl 2-KECIHAI XK8He Tysl TYPAEPiHiH aFalTapbl KaTtap
ecKeH 6aKblAQy HYKTECIHEH aAblHAbI. Ayblp METaAAAPAbIH TOMbIPaKTaFbl XKAAMbl XKOHE XXbIAXKbIMAAbI
mealepaepi (Cu, Zn, Mn, Fe) atoMAbl-a6COPOLMSABIK, CNEKTPOMETPUS dAICIMEH aHbIKTaAAbI. TormbIpak,
>KaMbIAFbICbIHbIH, MOPOAOTMSIABIK, CUMATTAMaChl >KacCaAbIM, FPAaHYAOMETPUSIAbIK, KypaMbl >K8He TOomMbl-
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pak, TunTepi TOpuH dAiciMeH aHbikTaAAbl. 1-keciHaiae Thuja occidentalis L. aralubl ©CKeH TOMbIpak,
KeciHAIAepiHAeri r'yMyc mealuepi 0-10cM KecKiHIHAE eH >KoFaprbl MeALllepAi 3,82 %-Abl KOPCETTi, aA
Platycladus orientalis L. eckeH >karaanaa rymyc meauwiepi temeH 1,86%, 2-HyKTe TOmMbIparbiHAA Kepi-
ciHwe Platycladus orientalis L. eckeH >xaraanaa rymyc meawepi 2,96% Thuja occidentalis L. (2,14%)
©CKEH TOMbIPaKMEeH CaAbICTbIpFaHAQ XKOFapbl kepceTkilke ve. Thuja occidentalis L. xene Platycladus
orientalis L. Typaepi Gipre eckeH Oakbiray BapuaHTbiHAQ rymyc meaLepi 3,1%. pH- meHi 8,26-8,81
apaAbIFblIHAQ aybITKblAbI, TOMbIPAK, KECIHAIAEPI YKAAMbl aAFaHAQ KYLUTI CIATIAI OpTaHbl KepceTTi. AybIp
MeTaaaap apacbiHaa Zn, Cu xeHe Fe TonbipakTarbl LLIPK MeAllepiHeH anTapAbIKTan XXOFapbl eKeHAITI
SFHU, 3ePTTEAreH aliMaK, TOMbIPAKTAPbl ayblp METAAAAPMEH AACTAHFAHAbIFbI aHbIKTaAAbL. 1-KeCiHAiAe
baTtbic Tyscbl ©CKeH TonblipakTa LLIbIFbIC Tys aFallbl ©CKEH TOMbIPAKMNEH CaAblCTbipFaHaa Zn, Cu, Mn, Fe
MeALLepi asbipak, Mn-6ackacbl LLIPK-aaH >korapbl. 3-keciHaiae Tek Fe meawepi Platycladus orientalis
L. eckeH TomnbipakTa kebipek. Eki baTbic xaHe LLIbIFbIC TysCbl KaTap ©CKeH >kaFaanaa Mn MeALlepi
452,2 azairaH. 3epTTey HaTuXKeci baTbic Tys eckeH TonbipakTa, LLIbIFbIC Tys eckeH Tomnblipak, Kypambl-
MEH CaAbICTbIPFAHAQ ayblp METAAAAPAbIH XXMHAKTaAYbl TOMEHAEIEHIH KOPCeTTi.

Ty#iH ce3aep: TOMbIpak, XaMbIAFbIChI, FPAHYAOMETPUSIABIK, KYPaMbl, T'yMyc, aybip MeTaaaap, LLIPK.
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Ouenka Banusiius BuAOB Thuja Occidentalis L. v Platycladus Orientalis L.
Ha 9KOAOTMUYECKHIA COCTaB MOYB B YCAOBMUSIX TOPOAA AAMATDI

BoAbLLas YacTb 3arpsA3HAOLLIMX BELWECTB M3 aTMocdepbl ypOaHU3MPOBAHHOW TEPPUTOPUM MOoMa-
AQeT B MoYBYy. B cBSI3M C yBeAMUEHMEM UMCAEHHOCTU HaCeAeHWs M aBTOTPaHCMopTa B ropoae AAMaThl
HabAIOAQETCS BbICOKMIA YPOBEHb 3arpsi3HEHMs aTMOCEPHOr0 BO3AYXa, MOBbILLEHHOE COAEP>KAHME TS
JKEeAbIX METAAAOB B MOYBE. AKKYMYASILIMS TIXKEAbIX METAAAOB 3EAEHbIMW AEPEBbSIMU M3 MOUBbI MOAO-
>KUTEAbHO BAMSIET Ha MOYBEHHbIE YCAOBMS, B CBSI3M C YeM aKTyaAbHA OLIEHKA COBPEMEHHOIr0 COCTOSIHMS
MOYBEHHbIX NMOKPOBOB PErMOHOB, TA€ PacTyT Aepesbsi Thuja occidentalis L. v Platycladus orientalis L.

B cTaTbe AASI ONPEAEAEHMS BAUSIHWSI AEPEBLEB 3aMaAHOM M BOCTOUHOM TyW Ha COCTAaB MOYBbI ObIAK
MOAYU€eHb! M306paXKEHMs NPOGUAS NMOUYBbI C KOOPAMHATaMK B NpomAae 3 1 KOHTPOABHOW TOUKM, TAE
AEPEBbSI BUAOB TyU pocAn 60K 0 6oK. ObLiee 1 MOABUNKHOE COAEPIKAHUE TIXKEAbIX METAAAOB B MO-
yse (Cu, Zn, Mn, Fe) onpeaeAsiAu METOAOM aTOMHO-abcopbLUMoHHONM crniekTpomeTpuun. CocTaBAeHa
Mopchoaormyeckast XxapakTepucTrka NoYBEHHOrO MOKPOBA, FPaHYAOMETPUYECKMIA COCTaB M TUMbI MOYB
onpeaeAeHbl MeToaoM TiopuHa. B npoduae 1, rae pocam aepeebsi Thuja occidentalis L. coaep>katue
rymyca B MOYBEHHbIX MPOUALIX MOKA3aA0 MAaKCMMaAbHOe coaep>kaHme 3,82% B npoduae 0-10 cm, npu
BbipawmBanmmn Platycladus orientalis L. coaep>kaHmne rymyca 6oaee Huskoe 1,86%, B MOUBEHHOM MpPO-
dmAe B Touke 2, HaNpoTMB, rae PocAo aepeso Platycladus orientalis L. coaep>kaHme rymyca nmeet 60-
A€€ BbICOKMI nokasaTeAb — 2,96%, a npu BbipalumBaHnm Thuja occidentalis L. -2,14%. B KOHTPOAbHOM
BapuaHTe, rae BuAbl Thuja occidentalis L. vi Platycladus orientalis L. pocan BMecTe, coaepskaHme rymyca
coctaBasieT 3,1%, 3HaueHre pH koaeb6aroch ot 8,26 A0 8,81, Npy 3TOM MOYUBbI B LIEAOM AEMOHCTPM-
POBAAU CUABHYIO LLEAOUHYIO cpeay. Cpeamr TaXeAbIX METAaAAOB BblA0 06Hapy>keHo, uto Zn, Cu u Fe
3HauUMTEAbHO MpeBbiwaloT MAK B nouse, 3TO NOKa3bIBAET, UTO MOUBbI MCCAEAYEMOI 06AACTU BbIAM 3a-
rpsi3HeHbI TSXKeAbIMU MeTaAAaMK. B npochmae 1, Ha KOTOPOV pocAa 3anaAHas Tysl, B oYBe KOAMYECTBO
Zn, Cu, Mn meHblue, YyeM Fe Mo cpaBHEHMIO C MOYBOM, HAa KOTOPOM POCAA BOCTOYHAs Tyst Mn un aApyrue
sAeMeHTbl npesbiwaeTt NMAK. B npoduae 3 ToAbko KoAnvectBo Fe 60Ablie, B MOUYBE KOTOPOM pPOCAa
Platycladus orientalis. B no4se, rae COBMECTHO MPOM3PaACTaAU Tysi 3aMaAHas M BOCTOUHAs!, KOAUUYECTBO
Mn cHuauAaoch Ha 452,2 MKr/Kr. MiccaepOBaHMe NMoKasaAo, uTo Npu BbipallMBaHWM BUAQ TyM 3anaAHOM
B MOYBE aKKYMYASILIMS TSDKEABIX METAAAOB MOHUXKAETCS, MO CPAaBHEHMIO C BUAOM TyM BOCTOUHOM.

KAtoueBble cAOBa: MOUBEHHbIV MOKPOB, FPaHYAOMETPUYECKMI COCTaB, T'YMYC, TS>KEeAble METaAAbI,
MAK.

Introduction

The urban environment is defined by unique
ecological processes and specific anthropogenic in-
fluences that lead to significant environmental trans-
formations [1]. The city of Almaty, being the largest

166

megacity in Kazakhstan, faces a number of environ-
mental problems related to urbanisation, air, soil and
water pollution. Plants play a key role in stabilising
urban ecosystems, including improving soil quality.
Assessing the impact of different plant species on
the ecological composition of soils in Almaty city
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conditions is an important area of research aimed at
developing strategies for sustainable urban greening
and rehabilitation of degraded areas [2]. Urban en-
vironments also have specific light conditions that
disrupt natural biological rhythms. [3]. Urban soils
are subjected to considerable human-induced altera-
tions, experiencing extensive changes due to factors
such as compaction, contamination, and the prolif-
eration of impermeable surfaces like asphalt. These
factors negatively affect soil temperature, air circu-
lation, and water exchange, which in turn influence
vegetation health [4].

Despite being exposed to complex chemical,
physical, and biogenic stressors from atmospheric,
surface, and groundwater pollution, plants remain
crucial for ecological stabilization in urban areas,
primarily through photosynthesis and pollutant ab-
sorption [5, 6].

In urban environments, soils subjected to con-
siderable human influence undergo substantial al-
terations. Urban ecosystems are complex anthropo-
genic formations in which natural components are
significantly influenced by human economic activ-
ity. Soils are an important component of urbanised
areas, performing key ecological functions such
as absorbing pollutants, regulating hydrological
processes, maintaining biodiversity and providing
conditions for vegetation growth. However, active
land use, construction, transport infrastructure and
air pollution lead to the deterioration of urban soils,
reducing their fertility and ability to self-repair [7].

One of the promising directions of preserving
and improving the ecological state of soils in cities
is the use of vegetation, which has a complex ef-
fect on their physical and chemical properties and
biological parameters. Various plant species con-
tribute to the improvement of soil structure, prevent
soil erosion, regulate moisture levels, participate in
the processes of organic matter decomposition and
stimulate the development of soil microbiota. In ad-
dition, green spaces can accumulate and neutralise
pollutants, including heavy metals, petroleum prod-
ucts and other toxicants [8].

Annual harvesting of fallen leaves, mowing of
lawn grasses change the elemental composition of
the soil, which can lead to the unravelling of natu-
ral biogeochemical cycles. In addition, urban soils
become alkalised, reducing the availability of nutri-
ent elements. Fertility is largely determined by the
activity of soil microflora and mesofauna, but for
the reasons mentioned earlier, urban soils are practi-
cally sterile almost to a metre depth [9].

The study of the influence of various plant spe-
cies on the composition and properties of urban

soils is an urgent task in the context of sustainable
development of urban areas and improvement of
their ecological condition. Currently, studies are
underway to assess the ability of woody, shrub and
herbaceous plants to adapt to contaminated soils,
their role in soil formation processes, as well as
their potential in phytoremediation and bioreme-
diation [10].

Conifers play a significant role in enhancing the
quality of the urban environment. Most conifers are
evergreen, making them particularly valuable for
landscaping in temperate zones, as they contribute
to air purification by filtering dust and harmful gas-
es even during winter. However, their use in urban
landscaping can be challenging due to their high
sensitivity to various pollutants, largely attributed
to the long lifespan of their needles. Despite this,
some conifer species show remarkable resistance to
anthropogenic pollution. Among these, species from
the genus Thuja (Thuja L.) are especially notewor-
thy, as they not only have high ornamental appeal
but also exhibit greater tolerance to toxic gases com-
pared to other conifers [11].

Soil texture and organic matter were the main
factors in plant distribution [12]. The city of Almaty
1s situated on the south-eastern side of Kazakhstan,
in a region characterised by physical-geographical
and natural-climatic conditions that place it within
the Tien Shan Mountain system, at an altitude of
670-970 metres above sea level, along the Big and
Malaya Almaty rivers. The city is home to a diverse
range of natural ecosystems, including glaciers on
the southern border and semi-deserts on the northern
border. The high-mountainous tier of the Zailiyskiy
Alatau mountain range is characterised by alpine
forms of relief. In the foothills, there is a steppe belt.
In the northern part of the city, the uneven relief be-
gins to level off sharply, and the steppe belt runs
along the rivers Bolshaya and Malaya Almatinka,
Esentai (Vesnovka), Remizovka.

The mountains in the Almaty region are formed
by layers of crystalline slab-stone rocks, which were
formed by the Tien Shan Mountain system and date
back to the Precambrian period.

Today, Almaty is included in the list of 25 pol-
luted cities in the world. The main problem in the
ecology of Almaty is the pollution of the urban at-
mosphere and soil cover. A variety of harmful sub-
stances are emitted into the atmosphere of the city
from industrial enterprises, heat and power systems,
motor transport and other sources. As a result, harm-
ful substances contaminate the soil, water sources,
living organisms, plants, animals, and humans [13-
15].
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In Almaty, one of the most urgent environmen-
tal issues is the pollution of air and soil by heavy
metals. The health of the local plant life serves as a
critical indicator of the city’s ecological well-being,
as plants play a fundamental role in enhancing the
urban ecosystem.

The mobility of heavy metals is contingent upon
their geochemical state and the degree of techno-
genic impact. It is important to consider that the
presence of a heavy granulometric composition in
the soil environment can affect the binding of heavy
metals. Furthermore, an increase in the degree of
soil pH can enhance the absorption capacity of cat-
ionic metals (copper, zinc, lead). These conditions
may therefore affect the accumulation of heavy met-
als in upper amounts in the studied soils.

The principal sources of heavy metal inputs
are industrial pollution of the city, thermal power
plants, metallurgical plants, transport, chemicals
used in agriculture, waste incineration, ferrous and
non-ferrous metallurgy industry. The impact of pol-
lutants is felt over distances of tens of kilometres
[16,17].

It was observed that the magnesium (Mg) and
iron (Fe) content of the Western Thuja, Thuja oc-
cidentalis L., The concentrations of magnesium
(Mg) and iron (Fe) were notably higher in plants
growing near the institution compared to those in
areas influenced by heavy vehicular traffic. In con-
trast, calcium (Ca) levels nearly doubled in plants
from the cleaner environment.The Eastern Thuja,
Platycladus orientalis L. Franco, exhibited a Mg
content of 1.91% in the vicinity of the institution
and 1.70% in an area with elevated vehicular traf-
fic [18].

This article aims to evaluate the soil conditions
in which Thuja occidentalis L. and Platycladus ori-
entalis L. trees are growing. To this end, the follow-
ing objectives were established:

1. To determine the impact of Thuja occidentalis
and Platycladus orientalis trees on soil conditions in
the context of Almaty city;

2. To analyse the chemical composition of the
soil cover in which Thuja occidentalis L. and Platy-
cladus orientalis L. grow in the context of Almaty
city.

The soil cover of Almaty city exhibits clear in-
dications of high altitude belts, with the presence of
foothill desert and steppe zones. In contrast to the
natural landscapes that once existed, the city now
displays a landscape that is largely cultural in na-
ture. In some areas, the soil is characterised by the
presence of chernozems, while in the majority of the
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city, the soil is composed of dark-brown and light-
brown soils [19].

Materials and methods

Soil coordinates were obtained (near Al-Farabi
Kazakh National University), (near Kazakh Nation-
al Pedagogical University named after Abai (P3-4))
and Almaty-1 district. These zones have their own
features of soil formation.

Field survey and laboratory methods

Field methods (1). In the course of field studies,
natural conditions of the study sites were described,
soil profiles were laid down, their morphological
features were described, soil samples were selected
for laboratory studies. In the course of field research
5 soil profiles were laid and studied. Field studies,
sampling and preparation of samples were carried
out in accordance with generally accepted methods
[20-21].

Laboratory methods (2). In total, 5 soil profiles
were laid in the areas where the sites were found.
For chemical soil analysis, 19 samples were col-
lected, each analyzed in four replicates. Soil sam-
ples were analyzed in the analytical laboratory of
U.U. Uspanov Kazakh Scientific Research Institute
of Soil Science and Agrochemistry. Soil organic
matter content was determined by Tyurin method.
Total nitrogen was analysed by titration (Keldal
method). Total phosphorus and potassium were
measured using a spectrophotometer (Specord 210
Plus, Germany). Soil pH was determined using a
pH-meter (I-160MI, 2007, Russia). CO, content —
using a calcimeter. Granulometric composition was
determined by Kachinsky method. Total salt con-
tent in soil was analysed using a flame photometer
(Flapho4, Germany). Total and mobile amounts of
heavy metals in the soil (Cu, Zn, Mn, Fe, etc.) were
determined by atomic absorption spectrometry.

Research results and analysis

Morphological description of soils

The analysis of morphological features revealed
that the soil profile near KazNU (P1-2) belong to
dark chestnut soil types, while those near KazNPU
(P3-4) and near Almaty-1 (P5) belong to chestnut
soil types.

P1. The projective cover of vegetation is 85-
90%. Coordinates: N 43.224444°; E 76.922778°.
Height above sea level H: 870 m. The depth of the
profile is 100 cm.
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Depth,
cm

Horizon

Thickness,
Cm

Description

A 0-10

10

Dark brown, fresh, loose, medium-grown,
coarse-grained, granular-grained, slit
(porous), with small veins, with dead plant
remains, medium boiling.

AB 10-40

30

Brown, in some places with brown tints,
compacted, fresh, sandy, fine-grained, veins
moderately scattered, with traces of insect
marks, with slightly small stone particles,
strongly boiling.

B 40-65

25

Light brown, with dark spots in between,
dense, sandy, fine-grained, with a few
small stony compounds, roots and insect
pathways occur, transition to the second
layer is evident, strongly boiling

C 65-100

35

Light brown, yellowish tone, structureless,
dry, sandy-powdery, fine-porous, root-
dominated, weakly boiling

P2. The second soil profile was also built near Ka-
zNU. The projective cover of vegetation cover is 85-90%.

Coordinates: N 43.216667°; E 76.916667°. Height above
sea level H: 878 m. The depth of the profile is 100 cm.

Depth,
cm

Horizon

Thickness,
Cm

Description

A 0-23

23

Dark brown, grey, whitish tinged, fresh,
compacted, sandy-grained, lumpy-
powdery, alkaline, with insect tracks, roots
in abundance, with vegetable remains,
strongly boiling with hydrochloric acid.

B 23-33

10

Brown, with brown tinge, compacted, fresh,
medium sandy, alkaline, lumpy, small veins,
traces and traces of insects, not boiled by
hydrochloric acid.

B 33-57

24

Light brown, fresh, loose, structureless,
sandy loam, coarse stones and fine stones,
with small veins, not boiling, occur.

C 57-100

43

Greyish, dry, structureless,
sandstones,stones and small stones are
found, there are also middle-sized stones
and stubs.

P3. The third profile of the soil was near KazN-
PU. The projective cover of vegetation is 90-95%.

Coordinates: N: 43.257222°; E: 76.93°. Height above
sea level H: 780 m. The depth of the profile is 80 cm.

169



Assessment of the influence of Thuja Occidentalis 1. and Platycladus Orientalis 1. species ...

Depth,
cm

Horizon

Thickness,
Cm

Description

A 0-10

10

Grey, fresh, dense, lumpy-grained, light
sandy, with fine veins, with salt crystals,
small stones and rocks occur, there are
traces of insects, crevices, very hard boiling

B 10-35

25

Grey, in some places with brown tints,
compacted, fresh, sandy, fine-grained, veins
moderately scattered, with traces of insect
marks, with slightly small stone particles,
strongly boiling from hydrochloric acid.

BC 35-80

45

Light grey, with whitish tinge, very dense,
fresh, crumpled, light sandy, fine-grained,
root-dominated, with salt crystals, with
many stones, very strongly boiling.

P4. The fourth soil profile was also near KazNPU.
The projective cover of vegetation is 85-90%. Coor-

dinates: N:43.258889°; E: 76.930278°. Height above
sea level H: 780 m. The depth of the profile is 100 cm.

Depth,
cm

Horizon

Thickness,
Cm

Description

10

Dark grey, fresh, loose, medium-grown,
coarse-grained, granular-grained, slit
(porous), with small veins, with dead plant
remains, boiling from hydrochloric acid
medium.

AB 10-30

20

Grey, dry, lumpy, coarse-grained, medium-
grained, with paths and insect burrows,
with plant roots, small stones, with salt
crystals, compacted, slightly boiling from
hydrochloric acid.

B 30-63

33

Grey, with distinct brown spots, dry,
compacted, light sandy, powdery, slit-like,
with few salt crystals, plant roots occur,
there are large stones, not boiling

C 63-100

37

Light brown, dry, granular, compacted,
slightly sandy, with small salt crystals, with
fine veins, with few stones, not boiling from
hydrochloric acid.

PS. The fifth soil profile was built near the Almaty-1.
The projective cover of vegetation cover is 85-90%. Co-
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ordinates: N: 43.326111°; E:76.940833°. Height above
sea level H: 700 m. The depth of the profile is 100 cm.
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Thickness,

Cm Description

Light-coloured, dry, very dense, lumpy-
dusty, lightly mucilaginous, slit-like,

10 without visible salts, with thin veins, with
thin insect traces, transition to the next layer
obvious, strongly boiling in acid

Light coloured, dry, slightly compacted,
lumpy — powdery, light grained, with

20 thin gaps, spines occur, there are stony
compounds, alternate at once in structure,
boils strongly in hydrochloric acid.

Light grey, light tinged, dry, very dense,
prismatic-dusty, sandy, with small pebbles,
roots occur, transition gradual, boils very
strongly in hydrochloric acid.

33

Horizon Depth,
cm
A 0-26
B 26-50
BC 50-77
C 77-100

Snow-white, dry, powdery-dusty, weakly
37 compacted, lightweight, with many roots,
with traces of insects.

Granulometric composition. Soil mechanical
composition is of great importance in soil forma-
tion, use of soil for agricultural and other purposes.
Mechanical composition of soil and its properties
such as porosity, water-holding capacity, water per-
meability, water capacity, ability to accumulate sub-
stances, air and heat regimes are closely connected
[22].

The granulometric composition of the first soil
profile was dominated by fine sand fraction (0.25-0.05
mm) which was 28.12% followed by fine dust frac-
tion (23.1%). The second soil profile was dominated
by coarse sand (1.0-0.25 mm) and fine sand (0.25-0.05
mm) fractions (28.4 and 26.66 %). The third soil pro-
file was dominated by fine sand (0.25 — 0.05 mm) and
fine dust (0.005 — 0.001 mm) (26.1 and 25.01 %).

Granulometric composition of the soil, %

—_ [ =] w (]
wn o wn (=1 o

Soil layers, cm

—_
(=]

0-100 cm 0-100 cm 0-80 cm

Soil image Nol Soil image No2

0

Soil image No3

® Coarse sand
1,0-0,25 mm

Fine sand
0,25-0,05 mm

Coarse dust
0.05-0,01 mm

Medium dust
0.01-0,005 mm

Fine dust
0,005-0,001 mm

" Dust specks

0-100 cm <0,001 mm

0-100 cm

Soil image No4 Soil image Nos

0-100 cm soil depth

Figure 6 — Granulometric composition of soil on which Thuja occidentalis L.
and Platycladus orientalis L. trees grew in Almaty city

171



Assessment of the influence of Thuja Occidentalis 1. and Platycladus Orientalis 1. species ...

In the fourth soil profile, fine sand (0.25 — 0.05
mm) and fine dust (0.005 — 0.001 mm) were predomi-
nant (27.82 and 25.38 %). The granulometric com-
position is heavy sandy-clayey. The fifth soil profile
was also dominated by fine sand (0.25 — 0.05 mm)
and fine dust (0.005 — 0.001 mm) (27.43 and 28.1 %).

Four of the soil profile studied for particle size
distribution were heavy sandy-clayey and one was
medium sandy-clayey. Heavy sandy clayey soils are
muddy, freeze on drying, and require agrochemical
management with machinery.

Chemical composition pH soil acidity. In the
first soil profile, the humus content is 3.82 — 0.86%
in 0 — 50 cm soil layer. Accordingly, the surface
soil layer was higher. The soil medium reaction
ranged from 8.33 — 8.75 at 0 — 100 cm soil layer,
i.e. showed a strong alkaline environment (Fig.7).
In the second soil profile (KazNU), the humus con-
tent ranged from 0.07 to 2.02% in 0-50 cm layer of
soil. The reaction of soil medium was in the range of
8.26 — 8.51 at 0 — 100 cm of soil layer, i.e. strongly
alkaline (Fig.7).

mpH ®humus, %

Figure 7 — The indicators of humus and pH of soil in which Thuja occidentalis L.
and Platycladus orientalis L. trees grew in Almaty city

172



N.Sh. Yerezhepova et al.

In the third soil profile, the humus content ranged
from 1.55 to 2.14% in the 0-50 cm layer. The reac-
tion of soil medium in 0-100 cm soil layer between
8.46 and 8.59 showed strong alkalinity (Fig.7). The
humus content in the fourth soil profile (KazNPU)
was 1.72 - 2.96% in 0 — 50 cm layer. The reaction of
soil medium showed strong alkalinity in 0-100 cm
of soil layer ranging from 8.33 — 8.81 (Fig.7).

In the fifth soil profile, the humus content was in
the range of 2.84 — 3.10% in 0-50 cm of soil layer.
The reaction of soil medium showed strong alkalin-
ity in 0 — 100 c¢m of soil layer in the range of 8.37
—8.72 (Fig.7).

It was found that all studied soil profile were
covered with humus to a lesser extent in terms of

humus content. And the reaction of soil medium was
strongly alkaline in all profile soils.

All heavy metals in a certain minimum amount
are among the trace elements necessary for the vital
activity of living organisms and plant growth and
development. However, their accumulation in soil
above threshold amounts causes significant damage
to living organisms and plants [23-25].

The presence of heavy metals in soil is higher
compared to other components of the biosphere,
thus heavy metal contamination of soil lasts longer.
Metals are gradually destroyed in the process of
leaching with accumulation in the soil, during use
by plants, in the processes of erosion and deflation
(Cabata-Pendias, Pendias, 1989) [26].

Table 1 — Content of heavy metals in soils of Thuja occidentalis L. and Platycladus orientalis L. in Almaty, mg/kg

N Soil depth, em Mobile forms of micronutrients, mg/kg
Zn Cu Mn Fe

0-10 91,6+0,55 26,8+0,08 538,4+0,26 400,0+0,15

10-40 56,8+0,75 18,4+0,09 470,0+0,25 2780,0+1,45

Profile 1 40-65 67,2+0,92 19,2+0,12 508,4+0,25 7200,0+2,05
65-100 54,4+0,65 12,4+0,1 389,6+0,35 10192,0+1,1

Average amount 67,5+0,7 19,2+40,1 476,6+0,3 5143,0+1,2

0-23 72,8+0,35 35,2+0,05 550,0+0,40 13688,0+0,7

23-33 66,0+0,1 38,0+0,08 573,6+0,46 16824,0+0,7
Profile 2 33-57 44,8+0,03 27,6+0,05 372,4+0,15 19240,0+1,15
57-100 119,6+0,2 33,6+0,09 563,6+1,35 20384,0+0,66

Average amount 75,8+0,2 33,6+0,1 514,9+0,6 17534,0+0,8
0-10 98,4+0,15 27,2+0,08 480,8+1,25 17224,0+0,55
Profile 3 10-35 82,8+0,25 28,8+0,14 524,4+0,32 19152,0+1,85
35-80 82,0+0,25 36,0+0,05 564,4+0,18 18672,0+1,12

Average amount 87,7+0,2 30,6+0,1 532,2+0,6 18349,0+1,1
0-10 134,4+0,15 89,2+0,45 500,0+0,15 15376,0+0,64
10-30 112,8+0,35 128,8+0,15 504,0+0,35 15800,0+0,76
Profile 4 30-63 72,0+0,25 36,0+0,25 550,4+0,25 17744,0+1,53
63-100 74,8+0,15 37,2+0,55 586,0£1,6 18256,0+2,52

Average amount 98,5+0,2 72,8+0,4 535,1+£0,6 16794,0+1,4
0-26 108,0+0,2 39,2+0,7 434,4+0,35 13024,0+0,57
26-50 81,6+0,28 37,6£0,35 449,2+0,85 13784,0+1,16
Profile 5 50-77 66,0+0,35 35,240,4 463,6+0,25 14880,0+1,53
77-100 64,0+0,17 32,8+0,45 461,6+0,4 17040,0+1,7

Average amount 79,9+0,2 36,2+0,5 452,2+0,5 14682,0+1,2

Amount of TLV in soil [25] 23 3 1500 4200
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When determining the mobile forms of trace ele-
ments it was noticed that in all variants the amount
of Zn, Cu, Fe exceeded the limit concentration 3-4
times, and the amount of Mn was 2-3 times less than
the threshold limit value (TLV). In the Profile 1,
shows that in the soil where Thuja occidentalis L. was
growing, the content of heavy metals was lower com-
pared to the soil where Platycladus orientalis L. was
growing, whereas the Profile 3 (KazNPU) presumes

Table 2 — Physico-chemical indicators of soils in research areas

that in the content of Cu decreased twice where Thuja
occidentalis L.was growing compared to the profile
where Platycladus orientalis L. was growing. In Al-
maty-1 conditions, Mn was relatively decreased in
the soil where two species of trees grew.

The study showed that the mobile amounts of
Zn, Cu and Fe are significantly higher than the TLV
in Almaty, and the amount of Mn is 3 times less than
the TLV.

. . . Mass fraction of organic TS
Study areas from which soil profile are obtained matter (humus), % pH value Humidity, %
Thuja occidentalis L. in Al-Farabi KazNU vicinity (N:
1 43.224444%; E: 76.922778°) 3.82+0.33 8.33+0,98 5.93+0,45
Platycladus orientalis L. In Al-Farabi KazNU vicinity
2 (N:43.216667°: E:76.916667°) 1.86+0,21 8.51+0,97 3.68+0,36
KazNPU vicinity (Thuja occidentalis L.) 2.96+0,27 8.42+0,94 3.29+0,38
4 | KazNPU vicinity (Platycladus orientalis L.) 2.14+0.28 8.46+0.87 5.65+0,69
5 Allrnaty-.l vicinity (Thuja occidentalis L., Platycladus 3.10+0,29 8.3740.88 3.5240.61
orientalis L.)

It was also shown in the study that in case of
Thuja occidentalis L. growing in Point 1, the humus
content is higher than 3.82%, pH value indicates al-
kaline environment and moisture content is higher
than 5.93%. In Point 2, in case of growing Thuja
occidentalis L., the humus has higher percentage as
compared to the soil on which of Platycladus orien-
talis L. was grown. In Point 3, the humus content is
3.10 per cent in case of cultivation of Almaty-1 trees
(Thuja occidentalis L., Platycladus orientalis L.).

Conclusion

According to the analysis of morphological
features of soils on which Thuja occidentalis L.,
Platycladus orientalis L. grew in the vicinities of
KazNPU and Almaty-1, dark chestnut soil type and
chestnut soil type were identified in the vicinities
of KazNPU and Almaty-1. Most of the soil profile

studied by granulometric composition were heavy
sandy-clayey.

Humus content was 1.86 — 3.82% in all soil
samples studied, soil medium showed strong alka-
line medium 8.33-8.51 in all soil samples.

The levels of Zn (2.9 — 4.2 times), Cu (6.4 —24.2
times) and Fe (1.2 — 4.3 times) were above the TLV
in all soil samples tested. The fourth soil profile
where Platycladus orientalis L. grew among the soil
profile had the highest values of Zn, Cu and Fe. It
was observed that Mn was 3 times less than TLV in
all the profile.

In conclusion, it was found that the soil in which
Thuja occidentalis L. grew had increased humus
content and less heavy metal content as compared
to the soil in which Platycladus orientalis L. grew.
Thus, Thuja occidentalis L. can be recommended
for cultivation as a phytoremediant capable of ab-
sorbing heavy metals from soil.
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