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THE CURRENT STATE OF THE SOIL COVER
OF THE SOUTHERN BALKHASH REGION

The article considered the current state of the soil cover of the Southern Balkhash region. Morpho-
logical features of soil images are described, mechanical and chemical composition is determined. Ac-
cording to the morphological characteristics of the soil, it was found that the first image soil is gray soil,
the second image soil is grayish yellow sandy soil, and the third image soil belongs to the Sandy orange
soil type. The composition of all soil images was dominated by fine sand and coarse dust fractions. Since
the chemical composition of the soil is one of its main agrochemical properties, the content of nutrient
elements has been determined. As a result, it was found that nitrogen — low, phosphorus — medium, po-
tassium — was sufficiently contained. The content of nutrient elements was higher in the surface layers of
the soil than in the lower layers. The humus content is very low. It was found that the reaction of the soil
medium is alkaline. The alkalinity of soils increased with the depth of the soil. Soil images on absorbed
bases were characterized by a set of absorbed bases of low size (5 — 10 ml- eqv/100 g of soil). The water
filtration of the soil was dominated by bicarbonate (NSO,-) ions and CA cation. In terms of the set of
salt content, all soil images belong to the category of unsalted, that is, the set of salts was below 0.2%.

Key words: humus, nutrient elements, soil morphology, absorbed bases, soil environment reaction,
soil salinization, water filtration.
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OHTYCTiK BaAKalu eHipiHiH, TONbIpakK, XKaMbIAFbICbIHbIH, KQ3ipri >karAaribl

Makanapa OHTycTiK bBaskaw eHipiHiH 3 TYpAi KOOPAMHATTapblHAH aAbIHFAH TOMbIPAK,
>KaMbIAFbICbIHbBIH, Ka3ipri XkaFAaiibl KapacCTbIPbIAAbL. 3epTTey HblCaHbl 60AbIN oTbipFraH OHTYCTIK baAkat
MaHbl TOMbIpaKTapblHAA AAAAABIK, 3EPTTEY KYMbICTAPbI XKYPri3iAin, 6eAriAeHreH HbiCaHAapAa TOMbIPak,
KeCKiHAEpi KasblAbIM, TOMblpakTapAblH, MOP(OAOTMSAbIK, CUMATTaMaAapbl >KacaAAbl, COHbIMEH KaTap
AabOPaTOPUSABIK, 3epTTEYAEpre TOMbIPaK, YATIAEPI aAbIHbIM, MEXAHMKAABIK, XXOHE XMMMSIAbIK, KypaMbl
aHbIKTaAAbl. TOMbIPaKTbiH MOPMOAOTUSABIK, CUMaTTaMaAapbl GoMbIHLIA GipiHLWI KeCKiH Tonblparbl 603
TOMbIpaK, eKiHLWIi KecKiH TomnblpaFbl CYPFLIAT Capbl KYMABI TOMbIPaK, YLWiHLLI TOMbIpaK, KECKiHi KyMAbI
CapFbILL TOMbIPAK, TUMiHE >KaTaTbIHAbIFbI aHbIKTaAAbl. BapAbIK, Tonbipak, KeCKiHAEPiHIH KypamblHAQ YCaK,
KYM MeH ipi WwaH pakumssapbl 6acbim 60AAbI. Torbipak, OPTaChIHbIH, HEri3ri KOPEKTIK dIAEMEHTTepiHe
a30T, ochop >KoHe KAaAWM >KaTaTbIHABIKTAH, 3ePTTEAIN OTbIPFaH aiMaKTbiH TOMbIPaK TapbIHbIH KOPEKTiK
DAEMEHTTEPMEH KaMTbIAYbl aHbIKTaAAbl. 3epTTey HaTWMXKeAepi a3oT — TemeH, docdop — opTalla,
KaAMA — XKETKIAIKTI AspeXkeAe KaMTbIAFAHABIFbIH KepceTTi. Tonbipak, KYHapPAbIAbIFbIH aHbIKTANATbIH
Heri3ri kepceTkiwTepiHiH 6ipi GOAbIN TabblAATbIH T'YMYC MOALLEPI 6Te TeMeH Aspexkeae. Torbipak,
opTacbl pPeakumsCbl CIATIAI, CIHIpIATEH Herispep >XMblHbl TOMEH MOALLEPAE E€KEHAIr aHbIKTaAAbl.
TonblpakTapAblH CIATIAIM TOMbIpak, TepeHAiriHe Kapai apTTbl. 3epTTeAreH TOMblpaK, KeCKiHAEpPiHiH
GapAbIFbIHbIH - KypaMbiHAA rMapokapboHaT MoHAapbiHbiH, (HCO,) 6acbiM eKeHAIri aHblKTaAAbl.
OpaH keniH 6apAblK, ToMbIpak, KeckiHaepiHae Ca MeALlepi XKOFapbl, aA €H TOMEHTi MeALllepAe COL
Cl’ cHroHpapbl xeHe K* kaThoHbl 60AAbl. Tombipak, KECKIHAEPIHAEr Ty3Aap >KUbIHTbIFbI GOMbIHIIA
GapAbIK, TOMbIpak, KeCKiHAepi Ty3aaHOaraH GOABIM WbIKTbI, SFHU TY3AAP XXMbIHTbIFbI GAPAbIK, TOMbIPaK,
yAriaepiHae 0,2 %-paH TeMeH GOAADI.

TyiiiH ce3aep: rymMyc, KOPeKTiK SAEMEHTTEp, ToMblpakTap MOPGOAOIUSCHI, CiHipiAreH Herisaep,
TOMbIpak, OPTacChbl PeakumChl, TOMbIPAKTAPAbIH TY3AQHYbI, Cy CY3iHAICI.
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CoBpemMeHHOe COCTOsIHME NMOYBEeHHOro nokposa tOxHoro lMNMpubaaxaiubs

B craTbe paccMaTpuBaeTCsi COBPEMEHHOE COCTOsIHME MoYBeHHOro nokposa HOxHoro [MNprbaaxa-
wibs. OnucaHbl MopoAorMyeckme 0CoOH6EHHOCTU CHUMKOB MOYUB, ONPEAEAEH MEXAHUUYECKMI 1 XUMUYe-
cKkui cocTaB. o MopoAOrMyecKkMM XapakTeprucTUKam MOYBbl MepPBbIi TUM NOYBbI CEpPbIi, BTOPOM TUM
MOYBbI CEPO-MecyaHblii, TPETUI TUM NOYBbI NECUYAHO-OPaH>XKEBbIN. Bo Bcex nouseHHbIx 06pasoBaHuUsIX
npeo6AaAAAU MEAKMIA MECOK M KPYMHAS MbiAb. [TOCKOAbKY XMMUYECKMIA COCTAB MOYBbI IBASETCS OAHUM
M3 OCHOBHbIX €€ arpPOXMMMYECKMX CBOMCTB, BbIAO OMPEAEAEHO COAEpPIKAHME NMUTATeAbHbIX BelecTs. B
pe3yAbTaTe YCTaHOBAEHO UYTO B COCTaBe MOYBbI: a30T — HU3KUI, (pochop — YMepeHHbIH, KaAui — AO-
cTaTouHO. KOAMYECTBO IAEMEHTOB MUTAHUS B MOBEPXHOCTHbIX CAOSIX MOUBbI ObIAO BbilLE, YEM B HUKHUX
cAosix. KoAnuecTBo rymyca ouyeHb HM3KOe. YCTaHOBAEHO, UTO PeakLiMsi MOYBEHHOM CPeAbl LLeAOYHas,
Habop MOrAOLLAEMbIX OCHOBAHMIA HU3KUIA. LLIEAOYHOCTb MOUBbI yBEAMUMBAAACL C TAYOMHOM MOYBbI. B
h1AbTpaTE NOYBEHHOM BOAbI MPeobAasaam MoHbI ruapokapbonata (HCO3-) 1 katron Ca. Mo obuiemy
KOAMYECTBY COAel Bce 06pasLibl MOYB OTHOCSTCS K KaTeropym HE3aCOAEHHbIX, T.e. 00LLee CoAepKaHme

conent meHee 0,2%.

KAroueBble caoBa: rymyc, nmtateAbHble BelleCTBa, MOpd)O/\Ol'l/lﬂ NMO4BbI, I'IpVIO6peTeHHble 6a3bl,
peakum4a noyBbl, 3aCOAEHME MNMOYBbI, (bl/I/\praLl,l/lﬂ BOADbI.

Introduction

Lake Balkhash is located in an emerging tectonic
depression between the semi-deserts of SouthEastern
and central Kazakhstan. After the drying up of the
Aral Sea, Lake Balkhash became the largest lake in
Central Asia with an area of 17,000 km2. 70% -80%
of the annual water entering Lake Balkhash comes
from the Ili River. [1]..

The Lake consists of small hills and plains of
central Kazakhstan from the North, and sandy plains
of South — Eastern Kazakhstan, stretching from the
southern shore of Lake Balkhash to the foothills of
the Tien Shan and Semirechye Alatau.

Significant dimensions of the territory, its closed
position within the Asian continent, orographic and
climatic heterogeneity contribute to the diversity of
natural conditions of the Balkhash lake basin.

According to its orographic nature, the basin of
Lake Balkhash is divided into three parts: 1. The ter-
ritory that occupies the main region of the northern
and Northwestern Balkhash region (the terrain is a
plain complicated by hills); 2. The central territory,
connecting from the south of the Kazakh Upland to
the mountains in the south and Southeast; 3. The
Southeastern and southern part, occupied by the
Tien Shan upland region, the Northern Spurs of the
Ili and Semirechye Alatau Upland system [2].

Small ridge regions of the Balkhash lake basin,
that is, the northern Tien Shan ridges, the Inter —
Mountain Ili lowland, the Balkhash lowland and the
southern end of the Paleozoic platform of central

Kazakhstan (the north-western Balkhash suburb)
can be distinguished. In these 14 different structural
and geological regions, deposits of all eras-from the
lower Paleozoic to the present — are found [3].

On the plain near Balkhash stretches the sandy
desert Taukum, Saryesik Atyrau sands and bakanas
baldly, clay-sandy plains, which are crossed by nu-
merous dry channels (Bakanas). The Balkhash plain
is dominated by crevices and fortified sand dunes,
hilly sands and clay-sandy areas alternate with ordi-
nary dunes [4].

In the desert zone of the South Balkhash re-
gion, the most common are fixed and semi-fixed,
jagged and bumpy Sands. The vegetation cover is
very sparse, consisting of ephedra, Wormwood
and shrubs. Along the ancient valleys of the Ili and
Karatal rivers, barren soils are formed, on which
small shrub Soran (lateral) and black saxaul grow.
The surface of the barren soil is 60-70% bare and
divided into polygons with cracks. Along the length
of the Ili River in a narrow strip, in the lower reach-
es there are floodplain — Meadow soils covered by
thickets of Kogas, reeds and Groves. Lake Balkhash
is bordered by Meadow salt marshes, on which
reeds, salt marshes, sorghum grow [5-9].

On low — lying areas, mountainous dark-pink
and light — pink soils are located, covered with
shrubs and plants of the seleu-fescue group. The
foothill plain is characterized by light gray soils.
The vegetation cover is represented by a mixture of
ebelek, kokeshop, poetess with wormwood and, in
rare cases, Seleucus [10].

107



The current state of the soil cover of the Southern Balkhash region

In general, soil is the largest store of organic
carbon in an ecosystem on earth, containing more
carbon than the one stored in the atmosphere and
living biomass. Its structure is due to the presence of
stable aggregates, which usually consist of primary
particles and binders. The aggregate can conserve
soil pores, limit the diffusion of oxygen and water,
regulate microbial communities, protect organic
matter, and store nutrients [11]. The soil provides
plants with nutrients and a habitat for microorgan-
isms. Northcliff (1988) found that the properties of
the soil are formed by both weathering and biologi-
cal activity in which microorganisms play an im-
portant role. Soil type is an important factor in soil
fertility due to its biological, chemical and physical
properties [12].

Soil fertility, which includes soil nutrients, soil
structure, and other physical and chemical proper-
ties, provides the physical conditions and nutrients
needed for plant growth [13].

Soil provides a wide range of ecosystem servic-
es through water treatment, reducing soil pollutants,
nutrient cycling, carbon sequestration, and con-
tributing to the production of food, fiber, and fuel.
These services are very important to the biosphere,
especially those that support food and agriculture,
as well as environmental interaction. As a non-re-
newable resource, soil must be preserved to ensure a
sustainable future [14].

The aim of the study was to describe the current
state of the soils of the South Balkhash region.

Objects and methods of research

The main object of the study was the soils of
the Southern Balkhash region. The climate of the
southern Balkhash region is characterized by an
abundance of sunlight and warmth. There is a sig-
nificant number of cloudless open-air days (100-
129) and a large set of positive air temperatures,
which make up about 3500°C during the period of
vegetation growth. The average monthly air tem-
perature of the hottest month — July-ranges from
20° to 24 °C. With increasing altitude, it decreases
by 0.6-1.2 °C every 150 m and reaches 7-10°C at
an altitude of 2500-3000 m above sea level. The
transition of air temperature to negative values is
observed in the northern regions in the first decade
of November, in the southern areas at the foot of
mountain 15 — in the second half of November.
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The duration of the period with an average daily
air temperature of 0 °C in the southern flat part is
8-8.5 °c per month [15]. The distribution of pre-
cipitation in the area of Lake Balkhash by the area
of the basin is very uneven. On the shores of Lake
Balkhash, about 200 mm of precipitation falls, and
near the northern and South Balkhash-200-250 mm
[16].

Field research work was carried out on the soils
of the South Balkhash region, which are the sub-
ject of research, soil images were excavated at the
established sites, morphological characteristics of
soils were made, as well as soil samples were taken
for laboratory research [17]. Chemical composi-
tion and physical properties of soils were analyzed
in the laboratory of the Kazakh Research Institute
of Soil Science and agrochemistry named after O.
0. Ospanov.

The following physico — chemical indicators of
the soil were determined: total nitrogen — accord-
ing to the Keldal method (GOST 26107-84); total
phosphorus (GOST 26261-84) and total potassium
(GOST 26261-84) according to the Machigin meth-
od; humus — by the Tyurin method (GOST 23740
—179); ph — by the pathonsiometric method from
the water supply of the soil (GOST 26423-85); ab-
sorbed bases — by GOST through 27821-88, SA and
mg were determined by the method of Arinushkina,
na and K by the method of karataeva and mametova.
The granulometric composition of the soil is deter-
mined by GOST 12536-2014 and the classification
by the skeleton of the soil is carried out by Na. Ac-
cording to the Kachinsky method, the amount of
salts was determined by the full composition of the
water filter, i.e. anions (CO32 -, HCO3, CI -, SO4-)
and cations (Ca2+, Mg2+, Na+, K+) according to
GOST 26425-85.

Research results and their analysis

Morphological features. According to the analy-
sis of morphological features, it was found that the
first image soil belongs to gray soil types, the second
image soil belongs to grayish yellow sandy soil, and
the third image soil belongs to Sandy orange soil
type.

First soil image coordinates: N: 43.224444°; E:
76.922778°. Height above sea level H: 870 m. de-
sign vegetation cover 50-60%. The depth of the im-
age is 100 cm.
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A, 0-22 cm. Blond color, dense, dry, powdery — dusty, sandy loam, thin-slotted, with thin
veins, with salt crystals, with spots of brownish gray and whitish shades.

22-40 cm. Pale color, very dense, prism-shaped powdery, sandy loam, thin slotted, veins are
rare, there are salt crystals.

40-65 cm. Light pale color, slightly compacted, prismatic powdery, sandblasted, finely
slotted, no veins, no salt crystals.

65-100 cm. Light pale, slightly compacted, nutty dusty texture, sandblasted, finely slotted,
no veins, no salt crystals. It boils very strongly from acid.

Second soil image coordinates: N: 43.224444°; E: 76.922778°. Height above sea level H: 870 m. design
vegetation cover 60-70%. The depth of the image is 100 cm.

0-6 cm. Light blond, dry, scattered dewy sand, thin roots predominate, with salt crystals,
dusty, powdery, strongly boiling from acid.

6-32 cm. Pale, very dense, dry, sandy, thin-slotted, powdery, with salt crystals, small stones
| are found, there are thin veins, very strongly boiled from acid.

32-100 cm. Light pale, less compacted, dry, with a clear transition to the next layer, sand,
| roots are rare, there are salt crystals, very strongly boil from acid.

Third soil image coordinates: N: 43.224444°; E: 76.922778°. Height above sea level H: 870 m. design
vegetation cover 55-60%. The depth of the image is 100 cm.

0-4 cm. Light color, dry, powdery — dusty, sandy loam, with salt crystals, plant roots are
found.

4-25 cm. Light gray in color, dry, compacted, sandy loam, nutty-powdery, with plant
g roots, salt crystals are found.

25-60 cm. Light gray color, compacted, dry, nut-tile-like, sandy loam, veins are found,
traces of Bunak-flesh, salt crystals.

60-100 cm. Whitish, dry, slightly compacted, calcareous, powdery-dusty, plant roots are
rare, with salt crystals.
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Granulometric composition.

Land cover and soil structure play an important
role in meteorological modeling, as they determine
the structure of vegetation and soil, which
interferes with the exchange of energy, moisture
and momentum between the Earth’s surface and
the atmosphere. In addition, soil structure is the
corresponding input data set in meteorological
models, affecting their results and future use in
weather research and air quality modeling [18]. Soil
structure is an important component of soil research
to assess the possibilities and limitations of land
use and management. It is valued as an important
predictor of many soil processes [19].

The mechanical composition of the soil is of
great importance in soil formation, the use of soil
for agricultural and other purposes. The mechanical
composition of the soil and its properties are closely
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related, such as porosity, water capacity, moisture
permeability, high moisture retention properties, the
ability to accumulate substances, and air — heat modes
[20,21]. Natural properties such as soil structure and
mineralogy have a major impact on carbon retention,
nutrient content, natural pH, aggregation, realization
of water retention capacity, etc. [22].

The granulometric composition of the first soil
image was dominated by a fraction of fine sand
(0.25-0.05 mm) (in terms of image depth in the range
of 61.1 — 72.1%), followed by a fraction of coarse
dust (in the range of 11.26-16.6%). In the second
soil image, the priority was shown by the fractions
of fine sand (1.0-0.25 mm) and coarse dust (0.25-
0.05 mm) (62.07-69.7 and 15.2-26.2 %). The third
soil image is dominated by fine sand (0.25 — 0.05
mm) and coarse dust (0.005 — 0.001 mm) (50.57-
57.8 and 16.1-31.5 %).

E B B E 0B
3

Fine sand 0,25-0,05

Coarse dust 0,050,01 0,05 m Medium dust0,01-0,005 0,05

m Fine dust 0,005-0,001 0,05

m Pollen <0,001 0,05

Figure 1 — Mechanical composition of soils near South Balkhash, %

(1,2,3 place where soil samples were taken)

Chemical composition

The chemical composition of the soil in general
is one of its main agrochemical properties. It also
plays an important role in the study of soil formation
processes and soil pollution [23].

The main nutrient elements of the soil environ-
ment include nitrogen, phosphorus and potassium.
In case of a lack of nitrogen in the soil environment,
the leaves of the plant will be faded green, even
turn yellow and fall off prematurely. Plant growth
slows down, lateral shoots are poorly formed, root
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branching is reduced. Usually the concentration of
phosphorus in the soil solution is very low (0.1 -1
mg/l). Phosphorus accelerates the maturation of
plants. In case of lack of phosphoric nutrition, the
content of carbohydrates in the leaves of the plant
increases. The growth of plants slows down, and the
delay in the maturation of fruits is due to the insuf-
ficient amount of this phosphorus. Potassium is also
one of the most necessary elements for normal plant
growth. The reserves of potassium in the soil are
8-40 times more than phosphorus, and 5-50 times
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more than nitrogen. Plants that are well supplied
with potassium are resistant to fungal and bacterial
diseases. It has been observed that when potassium
decreases in the cell, the content of sodium, mag-
nesium, calcium, free ammonia, hydrogen ions, and
mineral phosphorus increases. The leaves of plants
grown in conditions of potassium deficiency begin
to turn yellow from the bottom up [24,25]. Organic
substances contained in the soil play an important
role in the ecosystem [26].

Even more carbon accumulates in the soil than
when adding the atmosphere and plants. Therefore,
even a small change in soil organic matter affects
the global carbon cycle, for which it is advisable
to carefully monitor the impact of climate and en-
vironmental destruction on soil organic matter in

forests [27].
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In our study, the coverage of soil images with nutri-
ent elements was different. In the first soil image, nitro-
gen was in low amounts of 0.028-0.056%, phosphorus
in moderate amounts of 0.104-0.136%, potassium in the
intervals of 2,000-2.312% was in sufficient quantities.

In the second soil image, nitrogen was 0.028-
0.140 % — low, phosphorus 0.104-0.028 % — low
and medium, potassium in the intervals of 1.875-
2.062%, that is, in sufficient quantities.

In the third soil image, nitrogen was below 0.056-
0.140%, phosphorus 0.104-0.020% between medium and
low, potassium 1.812-2.062 % — in sufficient quantities.

The content of nutrient elements was higher in
the surface layers of the soil than in the lower layers.
All the considered soil images contain low amounts
of nitrogen, moderate amounts of phosphorus and

sufficient amounts of potassium.
0-6 6-32 32-100 04 4-25

2 3

Figure 2 — Nutrient elements in the soils of the Southern Balkhash region, %

(1,2,3 place where soil samples were taken)

Soil fertility is the main factor affecting crop
yields [28]. Soil fertility determines the growth,
yield of crops and, consequently, the productivity
and stability of the land. Continuous crop produc-
tion uses plant nutrients in the soil, which leads to
plant nutrient imbalances, thus affecting soil pro-
ductivity [29].

One of the main indicators of determining
soil fertility is the amount of humus in it. With

the formation of humus, a number of nutrient ele-
ments (carbon, nitrogen, forfor, sulfur, potassium,
etc.) accumulate in the soil. Humus is a reserve
and stimulant of organic life [30,31]. The humus
content ranged from 0.10-0.48% in the first soil
image, 0.24-1.24% in the second soil image, and
0.21-1.41% in the third soil image. The humus
coverage of all soil images was to a very low de-
gree.
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Humus , %
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Figure 3 — Humus content in soils near South Balkhash, %
(1,2,3 place where soil samples were taken)

The reaction of the soil environment is one of the  of 8.28-8.90, i.e., in the second soil image the pH indi-
main factors affecting soil conditions, plants growing  cator showed a strong alkali in the range of 8.43-9.27,
in it and microorganisms living in it, as well as soil  in the third soil image the reaction of the soil medium
fertility in general. The reaction of the soil medium in ~ showed a strong alkali in the range of 8.44 — 8.97. The
the first soil image showed a strong alkali in the range  alkalinity of soils increased with the depth of the soil.
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e

Figure 4 — Secondary reaction of South Balkhash soils
(1,2,3 place where soil samples were taken)
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The salinity of the soil is formed due to different
conditions. First of all, it depends on the mineral com-
position of the rocks, which are considered the begin-
ning of the soil. Secondly, on the basis of salt soils,
drought, desert steppes occupy a lot of space in the re-
gions. In these regions, due to the heat of the weather,
strong winds, evaporation of water from the surface of
the earth is very intense, and as the soil solution in the
layers of the earth evaporates and rises higher, the dis-
solved salts in it also rise up and accumulate when it
reaches the upper surface of the soil [32,33].

As for the water filtration of the soil (mg-eq. 100
g of soil ), formed the following descending series
in the first soil image: HCO, (0,52) > Ca™ (0,38-
0,48) > Mg (0,19-0,29) > SO,"(0,06-0,27) > CI’
(0,04-0,07) = Na'- (0,03-0,07) > CO,(0,04) > K"
(0,02-0,04).

Table 1 — Soil water filtration

The cations and anions in the water filter in
the second soil image were in the next descending
series(mg-eq. 100 g per soil ):HCO," (0,52-0,72) >
Ca™ (0,19-0,48) > Mg™ ( 0,19-0,38) > SO, (0,12-
0,21) > K*(0,02-0,19) > Na*(0,03-0,10) > CI’
(0,04) = CO,(0,04).

The composition of the water filter in the third
soil image was in the next descending series (mg-eq.
100 g per soil ): HCO, (0,56-0,60) > Ca™ (0,38-
0,48) >Mg™(0,19-0,29) > SO,” (0,03-0,25) > K*
(0,02-0,19) > Na* (0,03-0,05) > CO, (0,04) = CI’
(0,04).

It was found that all of the studied soil im-
ages were dominated by bicarbonate ions (NCO,
-). Then all soil images had a high Ca content,
and the lowest levels were CO,, Cl’nions, and K+
cation.

Contour Depth, cm HCO, CO cr SO, Ca** Mg Na* K*

1 0-22 0,52 0,04 0,04 0,27 0,48 0,29 0,03 0,04
22-40 0,52 0,04 0,04 0,08 0,38 0,19 0,03 0,04

40-65 0,52 0,04 0,00 0,10 0,38 0,19 0,03 0,02

65-100 0,52 0,04 0,07 0,06 0,38 0,19 0,07 0,02

2 0-6 0,52 0,04 0,00 0,21 0,38 0,19 0,03 0,13
6-32 0,52 0,04 0,04 0,15 0,19 0,38 0,03 0,10

32-100 0,72 0,04 0,04 0,12 0,29 0,48 0,10 0,02

3 0-4 0,60 0,04 0,04 0,25 0,48 0,19 0,03 0,19
4-25 0,60 0,04 0,04 0,21 0,38 0,29 0,03 0,16

25-60 0,56 0,04 0,04 0,11 0,48 0,19 0,03 0,02

60-100 0,60 0,04 0,00 0,03 0,38 0,19 0,05 0,02

According to the composition of salts in the
soil samples, all soil samples were found to be non-

salinized, that is, the composition of salts was below
0.2% in all soil samples.

A set of salts, %

0,08
0,07
0,06
0,05
0,04
0,03

o|||||

0,02
0,01

0-22 22-40 40-65 65-100 0-6
1

6-32 32-100 0-4 4-25 25-60 60-100
2 3

Figure 5 — A set of salts in the soils of the South Balkhash region, %
(1,2,3 place where soil samples were taken)
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For absorbed bases, the set of absorbed bases
in the first soil image ranges from 7.06-10.27 ml-
eq (per 100 g of soil), in the second soil image —
6.09-9.08 ml-eq. In quantities (per 100 g of soil),
the third soil image contained between 6.88 — 9.29
ml-eq (per 100 g of soil). The set of absorbed bas-
es in the first soil image was at a moderate level,

Table 2 — Absorbed bases ml-eq.100 g to the soil

in the second and third soil images-at a low level.
In terms of the amount of absorbed bases, the ab-
sorbed bases were inferior in all three soil images
(5 = 10 ml- ml-eq / 100 g per soil). Among the
absorbed bases, the absorbed Ca predominates, fol-
lowed by Mg, and the amounts of Na and K are
negligible.

Contour Depth, cm Ca Mg Na K A set of absorbed bases

1 0-22 4,37 2,43 0,18 0,08 7,06
22-40 4,37 5,82 0,18 0,07 10,27

40-65 4,85 2,43 0,18 0,09 7,55

65-100 3,88 1,94 0,18 0,09 6,09

2 0-6 7,28 1,46 0,18 0,16 9,08
6-32 3,88 1,94 0,18 0,09 6,09

32-100 3,40 5,34 0,09 0,09 8,92

3 0-4 7,76 0,97 0,18 0,38 9,29
4-25 5,34 0,97 0,18 0,39 6,88

25-60 4,37 2,91 0,18 0,09 7,55

60-100 4,85 3,88 0,16 0,09 8,98

Conclusion ments were similar. For example, it was found that

The morphological characteristics of the soil
were developed: the first image soil was gray soil,
the second image soil was grayish yellow sandy soil,
and the third image soil was found to belong to the
Sandy orange soil type.

The mechanical composition of the first soil im-
age was dominated by a fine sand fraction, followed
by a coarse dust fraction. In the second soil image,
fine sand and coarse dust fractions predominated.
The third soil image was dominated by fine sand and
coarse dust.

The chemical composition was determined. In
all the studied soils, the amounts of nutrient ele-
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