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ASSESSMENT OF THE REASONS FOR DEGRADATION OF MEDIUM KASTANOZEM
SOILS IN KOSTANAY REGION

Abstract

The article considers the issues of establishing the root causes of degradation processes on
medium kastanozem soils of fallow pastures in the dry-steppe zone of the Kostanay region. It was
found that the main reason for the sharp decline in the fertility of medium kastanozem soils that were
previously used for arable land was soda-sulphate salinization of the arable and sub-arable horizons.
Against the background of small annual and seasonal variability of climatic factors, the intensity of
this process most likely depended on the frequency and intensity of deflationary and erosive processes
and on the agrotechnical measures taken to improve the water, heat, air regimes and the structural
state of the soil. Sulfate salinization covers the entire meter-thick layer of medium kastanozem soil
with a gradual increase with depth. The results obtained are a theoretical basis for solving issues of
rehabilitation of anthropogenically degraded medium kastanozem soils for their re-involvement in
arable land. The conducted studies revealed several issues requiring further research, such as the
genesis of soda, the nature and intensity of successional processes, crop yield forecasts and the
modern development of fallow landscapes in general.

Key words: medium kastanozem soils, degradation, structure, climate, salt regime, salinization,
succession, productivity.

Introduction

Cropland degradation has become a critical issue of global concern worldwide, where soil
erosion, chemical deterioration and physical degradation are important parts among various types of
degradation [1]. Croplands in the chernozem soil regions are facing a crisis due to degradation
problems and loss of production capacity. For example, in the grain-growing chernozem soil region
of Jilin Province in northeastern China, cropland soils are facing significant degradation problems
such as depletion of organic matter, thinning of the arable layer, compaction, erosion and salinization
[2,3]. The above processes are widespread in northern and central Kazakhstan, where not only
chernozem soils but also kastanozem soils still have high energy potential [4]. However, at present,
the condition of kastanozem soils in the dry steppe zone, where solonetz and solonetzic soils reign,
is of great concern. As is known, kastanozem soils, like other soils of grain-growing regions of
Kazakhstan, have been actively involved in agricultural circulation since the beginning of the
development of virgin lands, and various complex adaptive-landscape farming systems have been
developed to protect them [5]. According to [6], over 18 million hectares of new land on flat
landscapes were plowed up in Kazakhstan from 1954 to 1960. The rate of soil development gradually
increased. The culture of agriculture increased. However, despite the latter, a fairly high degree of
water erosion and deflation still remains on the kastanozem soils of the Akmola, Kostanay, North
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Kazakhstan, Pavlodar and Karaganda regions [7]. Currently, 10.2 million hectares of the total area
(20.7 million hectares) of kastanozem soils in the dry steppe subzone are used in agriculture [8].
However, recently previously unknown degradation processes have begun to be discovered on the
steppe soils of non-irrigated arable land, leading to a significant drop in their fertility. This
circumstance has led to the fact that many thousands of hectares of used land have simply become
unsuitable for farming [9]. Such lands gradually began to move into the category of pastures, which
began to develop themselves in close connection with the environment. In this regard, the purpose of
our research was to establish the causes of degradation processes on medium kastanozem soils of the
dry-steppe zone of the Kostanay region, which were used for arable land for a long time and were
eventually transferred to the category of fallow pastures due to a sharp decrease in the yield of
agricultural crops on them. To achieve this goal, we studied their chemical composition of the solid
phase and pore solution, as the main indicator of assessing their productivity and effective fertility.
The development of research in this direction will allow us to correctly assess the fertility of not only
medium kastanozem soils, but also others that turned out to be low-productive due to degradation
processes.

Materials and methods

To determine the reasons for degradation processes of medium kastanozem soils on temporary
pastures of the Kostanay region, field studies were conducted at the Arkalyk Agricultural
Experimental Station (AAES) in 2018 and 2023. The main crops grown are wheat, barley, chickpeas,
as well as Sudan grass and wheatgrass. The total area of sown fields in the farm at the moment 1991
was more than 50 thousand hectares (64,110 hectares), then it decreased sharply. The current financial
situation of the farm made it possible to increase the area of sown fields to 25 thousand hectares
(24,791 hectares). The object of the study was medium kastanozem soils that were withdrawn from
circulation and transferred to fallow pastures due to a sharp decrease in crop yields on them. The
indicated soils characterize field No.59, which has not been cultivated for more than 6 years and is
located in the extreme south-eastern corner of the land use (Figure 1).
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Figure 1 — Land use plan of AAES

One of the main forms of studying pasture resources is a field expeditionary survey, including
various research methods in key areas. In the autumn (12.09.2018), we laid a main soil pit up to 110
cm deep on the selected field, which, at a detailed scale (1:2000) with the first category of complexity
according to the methodology, characterizes 4.0 hectares of area [10]. In the field, typical locations
for pitting on medium kastanozem soils were determined by the nature of the main forms of
microrelief, vegetation and soil surface. The nature of the surface, the main types of plants and the
projective cover of the soil surface were described. The condition of the surface in kind and in
perspective, as well as soil profiles, were photographed. The morphogenetic properties of the soil
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were described and studied. All genetic horizons were exposed in the pit, including the upper part of
the parent rock. From each of them, according to the methodology, soil samples weighing 0.4 kg were
selected [10]. The taken soil samples were analyzed for their chemical composition in accordance
with the established methods below [11]:

- determination of humus according to the method of 1.V. Tyurin (ST RK 3477-2019);

- determination of total nitrogen according to Kjeldahl (GOST 26107-84);

- determination of mobile phosphorus and potassium according to B.P. Machigin (GOST
26205-91);

- determination of the structural and aggregate composition of soils using the method of N.I.
Savvinov as modified by 1.B. Revut;

- ionic composition of water extract from soils according to K.K. Gedroits, the sum of salts and
pH obtained from a soil suspension with a soil to water ratio of 1:5 (GOST-26423-85).

To determine the relationship and interdependence of the yield of pasture plants of medium
kastanozem soils on climatic conditions, we analyzed their indicators for the growing season from
2020 to 2024 according to the Arkalyk Ashutasty weather station [12].

To determine the biological indicators of plant communities on temporary pastures of medium
kastanozem soils, we randomly selected areas within the selected fallow fields (7, 12, 35A, 59) with
different periods of non-use, where biometric measurements (height) and accounting of the yield of
above-ground plant phytomass on an area of 1 x 1 =1 m? were carried out in triplicate. Subsequently,
the collected plant samples were weighed before and after drying on electronic scales. Research work
related to biological indicators (projective soil cover by plants, pasture yield) was carried out
according to proven generally accepted methods [13, 14].

Results and discussion

As is known, plant productivity in biocenoses and agrocenoses strongly depends on climatic
factors. In this regard, we analyzed long-term seasonal climate indicators in the context of their impact
on the decrease in plant productivity in fallow lands with different periods of non-development.

For the months of March-September, the highest sum of average temperatures (150.2 and
145.3°C) of air was observed in 2021 and 2023, respectively (Table 1). The year 2024 is characterized
by a comparatively low value. However, temperature fluctuations by month are ambiguous. If we
compare summer air temperatures by year, the highest temperatures in July were observed in 2023,
where the value was 24.8°C. And in August, high air temperatures were established in 2021 and 2023
at the level of 22.9 and 20.2°C, respectively. Warmer springs were in 2020, where the air temperature
in April and May were 9.3 and 17.4°C, respectively. In April, relatively high air temperatures were
recorded in 2020, 2022 and 2024 (9.3, 9.1 and 9.8°C). Early autumn (September) air temperatures
showed that 2022 and 2023 were warmer (15.3 u 12.4°C).

Table 1 - Average long-term air temperature during the growing season, °C

. Average for
Years March April May June July August September 7 months
2020 -2.8 9.3 17.4 18.9 22.5 19.8 11.5 13,8
2021 -8.2 6.8 19.0 21.3 22.8 22.9 11.3 14,9
2022 -8.7 9.1 15.7 20.1 22.4 19.6 15.3 13,4
2023 -0.4 7.0 16.3 21.2 24.8 20.2 12.4 14,5
2024 -5.8 9.8 12.0 21.9 21.0 18.7 11.9 12,8

The lowest temperatures during the growing season were in the summer months. They were
21.0 and 18.7°C in July and August, respectively.

Analysis of precipitation during the growing season showed that the highest precipitation
during this period was in 2020 and 2023, amounting to 215 and 183 mm, respectively. 2021 and 2022
turned out to be significantly driest years, with only 123.0 and 87.0 mm of precipitation. For example,
in 2023, in the late spring and summer months (May, June, July), there was an insignificant amount
of precipitation, only 9.0, 7.0 and 13.0 mm (Table 2). Whereas in 2022, 8.0, 12.0 and 23.0 mm of
precipitation fell during the same period. This indicates that in the indicated years, due to the
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strengthening of the desiccation-exudative water regime, water-soluble salts are not leached out, but
are restored, as indirectly evidenced by the ionic composition of the water extract of medium-chestnut
soils of field No. 59.

Table 2 - Precipitation during the growing season, mm

. Injust 7
Years March April May June July August September m cJ> nths
2020 3 54 27 26 61 16 28 215
2021 17 4 32 10 24 0.4 36 123
2022 21 10 8 12 23 8 5 87
2023 14 8 9 7 13 62 70 183
2024 13 15 36 10 60 38 7 179

In the early autumn period (September), the lowest amount of precipitation (8.7 mm) was also
recorded in 2022 and 2024. Thus, 2021 and 2022 should apparently be considered abnormally hot in
comparison with other years. These phenomena undoubtedly have a negative impact on plant
productivity. However, it is practically impossible to assess the impact of long-term weather
conditions on plant productivity without taking into account and studying the processes of physical
degradation, salinization and solonetzicity. In the latter case, the subzones of kastanozem soils, as
noted above, are the kingdom of solonetz and solonetzic soils.

Long-term intensive cultivation of fields and the use of heavy agricultural machinery and other
factors lead to physical degradation of soils. The most superficial layer of soil is affected, their
composition and structure deteriorate. In this connection, we have assessed the structural and
aggregate composition of medium kastanozem soils that have not been used for different years
(14.03.2023). The results have shown that the comparatively best structure is possessed by medium
kastanozem soils of field No. 12, which has not been used for 3 years. In the soils of the noted field,
the coefficient of soil structure is 4.6, and the amount of agronomically valuable aggregates of 0.25-
10 mm in size was 78.71% and blocky macroaggregates of >10 mm in size were 17.00% (Table 3).
Based on the content of aggregates of 0.25-10 mm in size, the structural state of medium- kastanozem
soils in field No. 12 can be assessed as good. Moreover, microaggregates of <0.25 mm in size were
not detected.

Table 3 - Structural and aggregate composition of kastanozem soils of Kostanay region (dry
sifting)

Non- Aggregate composition, %
Field Ne development Depth, cm Size of aggregates, mm Structural coefficient
period, year >10 10-0,25 <0,25 X
7 4 0-10 30,56 59,41 - 19
12 3 0-10 17,00 78,71 - 4,6
35A 2 0-10 28,24 68,60 - 2,4
59 6 0-10 27,14 55,73 3,79 1,8

Deterioration of the structural condition of medium kastanozem soils after long-term
anthropogenic load is observed in field No. 59, which has not been used for 6 years and is currently
an abandoned fallow pasture. This is indicated by the coefficient of soil structure, which is equal to
1.8. In this indicator, the medium kastanozem soils of field No. 59 are significantly inferior to others.
At the same time, the destruction and fragility of the structure of the upper humus layer (0-10 cm) is
indicated by the formation of microaggregates of <0.25 mm in size in the amount of 3.79%, while
they are absent in other fields. Based on the content of agronomically valuable aggregates of 0.25-10
mm in size, one can judge the medium kastanozem soil of field No. 59 to be on the border of good
and satisfactory (55.73%). Thus, the reduction of agronomically valuable aggregates, the appearance
of coarse and fine microstructure and, finally, the loose structure contributed, apparently, to wind and
partly water erosion of the studied soils.
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To understand the succession processes associated with the restoration of vegetation on fallow
lands after many years of agricultural use, we studied the productivity of the aboveground mass of
plants. The selected fields of the station at the time of the study (12.09.2018) have different periods
of non-use. For example, in field #7, which has not been used for 4 years, the yield of the raw above-
ground mass of plants was 20.7 c/ha (Table 4). Whereas in field #35A, which has not been used for
only 2 years, the fresh phytomass of plants is significantly higher (31.0 c/ha). And in field #59, where
we laid a soil pit, despite the long period of stay (6 years) without processing, the yield of plants is
not so high (33.8 c/ha) compared to the previous field. This is most likely due not to climatic factors,
but to the condition of the soil itself. Therefore, to determine the reasons for such a low yield of plants
in field #59, which has not been used for 6 years, we continued research on the chemical composition
of medium kastanozem soil.

Table 4 - Average phytomass of natural successional plants on fallow lands of medium
kastanozem soils

Field # Non- Aboveground mass yield, c/ha

development grass stand decline

period, year fresh air-dry fresh air-dry
7 4 20,7 14,0 17,0 17,0
12 3 29,5 18,0 12,0 12,0
35A 2 31,0 25,0 00,0 00,0
59 6 33,8 20,3 12,0 9,3

As a result of a field survey of the territory of the farms of the Arkalyk Agricultural
Experimental Station, it was found that medium kastanozem soils have different levels of fertility.
This is clearly evidenced not only by the nature of the soil surface, but also by the noticeable spotting
of the vegetation cover. The latter indicates the presence of solonetzic soils of medium kastanozem
soils and solonetz. To find out the reason for the decrease in the productivity of medium kastanozem
soils, which were previously used for arable land, we laid a pit (12.09.2018) in field No. 59 in the
autumn. The relief of the area as a whole is characterized by a plain with microdepressions. The land
had previously been used for arable land for a long time, but for 6-7 years it had not been cultivated
and in some places was a place of concentration of livestock for their grazing. The vegetation cover
mainly includes Erysimum (erysimum cheiranthoides), over 60-70 cm high, Sonchus up to 60-70 cm
high, 10 to 60 cm high, Kochia 10- 60cm high, Convolvulus (convolvulus arvensis) and a significant
amount of 10 to 60 cm high Lactuca. Their projective surface cover was about 50-60%. Cracks and
fissures about 4-5 cm wide are clearly visible on the soil surface, which open up in the summer and
autumn months (Figure 2). Their genesis is associated not so much with weather conditions, but
apparently with the processes of salinization and solonetzification.

Figure 2 - Form and size of a crack in an unused arable land for several years
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Below we present the results of studying the morphology of the structure of the profile of
medium-kastanozem soils of the studied area. Here, the recovering vegetation, which has been
growing for more than 6 years, creates a characteristic image of degraded soils. The data of the
morphological description of the genetic horizons of degraded medium-kastanozem soils showed that
they were formed on heavy saline parent rocks. The upper humus horizon contains few carbonates,
but with depth the carbonate content of the soil increases. This is clearly evidenced by the release of
carbonates in the form of noticeable spots. Starting from a depth of 90 cm, horizontally located layers
of whitish fine-crystalline gypsum of small thickness (h> 2 cm) are found. Together with it, up to a
depth of 110 cm, the mineral mass of the soil is saturated with carbonates (Figure 3). From the
structure of the profile, it is clear that the studied soil has lost its original structure. The upper soil
layer, which has a looser structure and weak structure, has been subjected to strong anthropogenic
impact. It is colored gray, sufficiently moistened and penetrated by plant roots, which, together with
the above-ground litter, will be involved in the process of humification in situ.

Figure 3 - Profile of kastanozem soil on territory unused for more than 6 years

Anthropogenically degraded medium kastanozem soils of fallow lands (field 59) have a
medium-thick (A + B1 = 41-80 cm) humus horizon. In its former arable horizon in the 0-30 cm layer,
the humus content is on average 2.48%, which indicates that the soil is weakly humified, but generally
provided with organic matter (Table 5). In terms of total nitrogen content, fallow medium kastanozem
soils are moderately provided (0.230%) in the uppermost 0-10 cm layer and moderately low provided
(0.141 and 0.130%), respectively, in the underlying layers. The studied soils are moderately supplied
with mobile phosphorus (2.80 and 2.15 mg per 100 g of soil) in the upper layers (0-10 and 10-20 cm)
and low-supplied (1.25 mg per 100 g of soil) in the 20-30 cm layer. It is noteworthy that the fallow
medium-kastanozem soils are very low in mobile (exchangeable) potassium. It’s content in the 0-30
cm layer averages 2.47 mg per 100 g of soil.
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Table 5 — Chemical composition of medium-kastanozem soils

Sampling Depth, cm Total humus, % | Total nitrogen, Mobile Potassium,K,0
location % % phosphorus, P,0s mg per 100g of
mg per 100g of soil
soil
Field 59 0-10 2,91 0,230 2,80 2,91
10-20 2,52 0,141 2,15 2,35
20-30 2,00 0,130 1,25 2,15

The salt composition of fallow medium kastanozem soils shows the salinity of its entire
thickness from the surface to a depth of 120 cm. Moreover, the deeper, the soil salinity gradually
increases from weak to strong. Only the uppermost layer (0-10 cm) is weakly salinized, where the
total content of water-soluble salts is 0.174%. Even deeper, the degree of soil salinity increases to
medium and remains at this level to a depth of 70 cm. In this interval (10-70 cm), the salt content
varies from 0.271 to 0.373%. Starting from a depth of 70 cm to the bottom of the section, the salinity
of medium kastanozem soils reaches its maximum values and corresponds to a strong level. In the
noted thickness (70-120 cm) of the soil ground, the total content of water-soluble salts fluctuates from
0.402 to 0.628%. The reaction of the medium kastanozem soil throughout its thickness is slightly
alkaline (pH 7.4-7.6). In the soil solution, its ionic composition is of considerable interest, since the
ions are distributed unevenly in it and have a toxic content for plants. For example, sulfate ion
dominates in the composition of anions, its share reaches from 60 to 80% of the total amount of all
anions (Table 6). Therefore, the chemistry of salinization of fallow abandoned medium kastanozem
soils is purely sulfate, except for the uppermost layers (0-10 and 10-20 cm). In the latter, the chemistry
of salinization is hydrocarbonate-sulfate. The toxic effect of sulfate ion already begins from the soil
surface at a depth of 10 cm, and its content gradually increases with depth from 1.90 to 8.20 mg-eq
per 100 g of soil. The high content of this ion in the lower layers indicates that the studied soils were
formed on heavy loamy sulfate soil-forming rocks. The content of sulfate ion throughout the entire
thickness significantly exceeds its toxicity threshold (1.7 mg- eq per 100 g of soil).

In addition to the sulfate ion, the noticeable concentration of hydrocarbonate and carbonate ions
is of concern. The content of the former can have a negative effect starting from a depth of 20 cm
from the day surface. To a depth of half a meter, the concentration of hydrocarbonate ion reaches the
pore level (0.76-0.80 mg-eq per 100 g of soil). Quite a noticeable concentration of this ion from the
point of view of harmfulness is also noted in the layers of 70-80, 80-90, 100-110 and 110-120 cm,
where it fluctuates from 0.80 to 1.20 mg-eq per 100 g of soil, i.e. equal to and exceeds the toxicity
threshold (0.8 mg-eq per 100 g of soil). Soda, the most toxic compound among harmful salts, is
involved in the process of salinization of abandoned medium kastanozem soils. This is evidenced by
the toxic concentration of normal carbonates in the thickness of 40-70 cm of the studied soils. Its
content in this interval significantly exceeds the threshold level (0.03 mg-eq per 100 g of soil) and
fluctuates from 0.48 to 0.64 mg-eq per 100 g of soil. In other parts of the soil profile, fragmentary
traces of carbonate ion appear. Sodium predominates in the cation composition. Moreover, its
concentration increases with depth and reaches maximum values in the parent rock (7.52-7.64 mg-eq
per 100 g of soil). A noticeable concentration of sodium ion above the threshold level (> 2.0 mg-eq
per 100 g of soil) is observed from a depth of 20 cm. Thus, the salt composition of fallow medium-
kastanozem soils is represented by salts such as Na,SO4, NaHCO3 and Na,CO:s.

Table 6 — lonic composition of water extract of medium-kastanozem soils under vegetation at
the recovery stage, mg-eq per 100 g of air-dry soil %

Field# | Sampling | HCO3 | COs* Cl- SO4* Ca** Mg?* Na* pH Total
depth, cm +K* salts in
%
59 0-10 0,72 0,40 1,70 1,00 0,50 1,32 7,7
0,044 traces | 0,014 0,06 0,020 | 0,006 | 0,030 0,174
10-20 0,64 0,50 1,90 1,00 0,60 1,44 7.4
0,039 none 0,018 | 0,091 | 0,020 0,07 | 0,033 0,271
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20-30 0,76 0,30 3,45 1,00 0,50 3,01 7,3
0,046 none 0,011 0,166 0,020 0,006 0,069 0,318
30-40 0,76 0,40 3,55 0,90 0,50 3,31 7,5
0,046 traces 0,014 0,171 0,018 0,006 0,076 0,331
40-50 0,80 0,48 0,20 3,70 0,80 0,40 3,98 7,6
0,049 0,014 0,07 0,178 0,016 0,005 0,092 0,424
50-60 0,60 0,48 0,30 4,00 0,90 0,50 3,98 7,6
0,037 0,014 0,014 0,192 0,018 0,006 0,092 0,373
60-70 0,68 0,64 0,50 4,10 1,20 0,50 4,22 7,6
0,041 0,019 0,018 0,197 0,024 0,006 0,097 0,402
70-80 1,20 0,30 4,15 1,00 0,40 4,29 7,6
0,073 none 0,011 0,199 0,020 0,005 0,098 0,406
80-90 0,80 0,40 5,20 1,20 0,60 4,60 7,4
0,049 none 0,014 0,250 0,024 0,007 0,106 0,450
90-100 0,48 0,40 7,80 1,50 0,60 6,58 7,5
0,029 traces 0,014 0,375 0,030 0,007 0,151 0,606
100-110 0,92 0,50 8,20 1,40 0,70 7,52 7,5
0,056 | traces 0,018 0,394 0,028 0,008 0,173 0,677
110-120 0,84 0,50 7,50 0,90 0,40 7,64 7,4
0,051 none 0,018 0,360 0,018 0,005 0,176 0,628

From the given data on the salt composition of medium kastanozem soils it follows that the
main reason for their withdrawal from arable land was soda-sulphate salinization of the upper root-
inhabited layer, which contributed to a sharp decrease in the yield of agricultural crops. At the
beginning of the development of medium kastanozem soils, the negative impact of harmful salts,
apparently, was not so noticeable. However, after many years, due to the use of a system of
agricultural measures, they led to the widespread development of wind erosion processes. The
development of deflationary processes apparently led to a shortening of the arable horizon, and long-
term deep cultivation to artificial mechanical inversion of horizons A and B [15]. The noted
anthropogenic processes with moisture accumulation and irrigation measures created a cumulative
effect, i.e. led to the dissolution and movement of water-soluble sulphate salts upward by descending
water currents. A prerequisite for further, more in-depth research is the question of the formation and
accumulation of soda in the soil solution at a depth of 40-70 cm.

From the above, it follows that degradation processes on medium-kastanozem soils are
associated with a series of human activities that led to the contraction of additional portions of salts
to the arable horizon. For the rehabilitation of the studied soils, it is necessary to carry out reclamation
measures against soda-sulphate salinization and solonetzification. Using an integrated approach to
land resource assessment, adaptation measures can be developed that take into account the
characteristics of specific territories and increase the resilience of agriculture to external
environmental factors [16].

Despite the salinization processes on fallow medium-kastanozem soils, processes of secondary
restoration succession of vegetation occur, as evidenced by their productivity.

Conclusion

In the subzone of medium kastanozem soils of the Kostanay region, fields began to be removed
from the composition of arable land due to their low productivity. Over time, such areas passed into
the category of pastures with a set of acquired negative properties. In order to clarify the causes of
degradation processes on medium kastanozem soils, special studies were conducted to study their
chemical composition. It was found that medium kastanozem soils of fallow lands are moderately
and highly saline throughout the profile. The bulk of salts is concentrated in the underlying layers,
which indicates that the studied soils were formed on heavy loamy saline parent rocks. Here, the
content of water-soluble salts reaches 0.628-0.677%, while within the first half meter it varies from
0.174 to 0.424%. In the ionic composition, sulfate and sodium ions predominate, as well as
hydrocarbonates and carbonates in significant quantities. The latter with sodium ion forms soda,
which is the most toxic among harmful compounds. Its significant accumulation is established in the
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thickness of 40-70 cm, where normal carbonates vary from 0.48 to 0.64 mg-eq per 100 g of soil. The
share of sulfate ion reaches 60-80% of the sum of all anions, which indicates its absolute superiority
and purely sulfate chemistry of salinization.

In order to involve anthropogenically degraded saline and solonetzic medium kastanozem soils
of the dry steppe zone back into arable land, it is necessary to develop and implement complex
reclamation measures. In theoretical terms, the soils also need to study the genesis of soda (Na2C0O3),
which was formed at a depth of 40-70 cm. In this regard, a hypothesis for further research may be
that the long-term development of deflation and erosion processes, which could well lead to a
shortening of the arable horizon, then it is possible to assume the approach of the soda horizon to the
day surface and the participation of the soda solution in the process of salinization of the root layer.
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KOCTAHAM OBJIBICBIHJIAFBI OPTAIIIA KAPA-KOHBIP TOIIBIPAKTAP/IBIH,
JAETPAJALHUAJIAHY CEBEIITEPIH BAFAJIAY

Anoamna

Maxkanana Kocranaii oONBICBIHBIH KYPFaK Jajla aliMarblHIAFbl ThIHAMFAH >KaWbUTIBIMIAPAbIH
opTaimia Kapa-KOHBIP TOMBIPAKTaphIHAA Jerpagalis IMPOLECTEPiHiH TYIKI ceOenTepiH aHBIKTAY
Mocelenepi KapacThIpbliFaH. BYphIH ericTiK xepiepre naiiaaaHbUIbll KeIreH opTaiia Kapa-KOHbIP
TOMBIPAKTAP/IBIH KYHAPJIBUIBIFBIHBIH KYPT TOMEH/ICYiHIH HET13r1 ce0e01 )KbIPTHUIBIC JKOHE KBIPTHUIBIC
acTel KaOaTTapbIHBIH COJAIBI-CYIb(GATThl COPTaHOAHYbl €KEHiI AaHBIKTanAbl. KIuMaTThIK
(bakTopiapIbIH IIAFBIH KBUIIBIK KOHE MayCBIMABIK ©3TE€PMEINLIIri jKaFjablHIa OYJ1 HpOIECTiH
KApKBIHABUIBIFBl TeQISIUSIIBIK KOHE IPO3USIBIK MPOLECTEP/IIH >KULIITT MEH KapKbIHIBUIBIFbIHA
KOHE TOMNBIPAKTHIH CY, BUTy, aya >KOHE KYPBUIBIMJBIK XaFJaillapblH >KakcapTyFa OarbpITTalfraH
arpoTEeXHUKAJIBIK IIapayapra 0alIaHbICThI 00TyHI 901eH MyMKiH. Cynb(arThl cOpTaHAaHy OpTaia
Kapa-KOHBIP TOMBIPAKTHIH Oip METp KaJbIHABIKTHI TYTed KaMTHAbI kKoHE TepeHIIKKe Kapai OipTe-
OipTe yIFasapl. AJIBIHFAH HOTHDKEIICP aHTPOIIOTCHTIK JIeTpaIallisFa YIIbIparaH OpTaiia Kapa-KOHbIP
TOMBIPAKTapbIH E€TICTIK aJIKanTapra KaiTalaH OpajiTy YIIiH peabuiuTaIs MoceleNlepiH HIenryaiH
TEOPHSUIBIK HeTi3i 0ok Tabbutazsl. JKypri3iireH 3epTTeysiep COAaHbIH TeHE3HCl, CyKIECCUSIIBIK
MIPOLIECTEP/IIH CUIAThl MEH KapKbIHABUIBIFBI, OHIMIUTIKTI O0JIKay, sKOHE JKalbl OYphIH ThIHANFaH
naHamagTTapABIH 3aMaHayW JaMybl CHSKTBI KOCBIMINIA 3€pTTEYAl KaXKeT eTeTiH OipHere
Mocenenep/Ii aHbIKTaIbI.

Kinm ce30dep: optama Kapa-KOHBIp TOIBIPAK, Jerpajaanus, TYWIPTIEKTUIIK, KIUMAaT, TY3
KYOBLIBIMBI, COpTaHAAHY, CYKIIECCHUsI, OHIMILTIK.
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O EHKA IMTPUYUH JETPAAUPOBAHHOCTHU CPEJHEKAIITAHOBBIX [TIOYB
KOCTAHANCKOH OBJIACTH
Annomauus

B cratee paccMaTpuBarOTCS BOMPOCHI YCTAHOBIICHHSI TIEPBONPHYMH JIETPAJTAIMOHHBIX
MIPOLIECCOB HAa CPEIHEKAIITAHOBBIX TTOYBAX 3aJIe)KHBIX MACTOUII CyXOCTemHOM 30Hb KycTanaiickoit
oOmacTu.  YCTaHOBJEHO, 4YTO TJAaBHOW TPUYMHOW  PE3KOTO  CHWIKEHUS  IUIOJAOPOUS
CpeIHEKAIITAHOBBIX MTOYB, KOTOPBIE PaHEee UCIIOJIb30BAUCH TIO]T TAIIHIO CTAJ0 COI0OBO-CYIb(paTHOE
3aCOJIEHWE TIAaXOTHOTO W TOJMAaXOTHOrO0 ropu3oHTOB. Ha ¢oHe HEOOMbINoi Tro/10BOM M CE30HHOU
BapnabeIbHOCTH KIMMATHYEeCKHX (DAKTOPOB MHTEHCHBHOCTH J3TOTO Tpolecca ¢  OONbIION
BEPOSITHOCTHIO 3aBUCEI OT YaCTOThl 1 MHTCHCUBHOCTH JC(IISIITMOHHBIX U SPO3UOHHBIX MTPOIIECCOB H
OT TIPOBEJIEHHBIX AarpoTeXHUYECKUX MEPONPUSTUN, HANpPaBIECHHBIX Ha YIydllIeHHE BOJHOTO,
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TEIJIOBOTO, BO3AYIIHOTO PEXKUMOB U CTPYKTYPHOTO cOCTOsiHHS To4B. Cynb(aTHOE 3acoJCHHE
OXBAaThIBAET BCKHO METPOBYIO TOJIILYy CPEJHEKAIITAHOBOM MOYBBI C NMOCTENEHHBIM YBEJIMYEHUEM C
riryounoit. [lomydeHHbIe pe3yabTaThl SIBISIFOTCS TEOPETHYECKOH OCHOBOW B PEIICHUH BOIIPOCOB
peabunuTali aHTPONOreHHO-AETPAIMPOBAHHBIX CPEIHEKAIITAHOBBIX TOYB JIJISl BOBJICUYEHHUS HUX
cHOBa B mamHio. [IpoBeneHHBIE HCCIENOBaHUS OOHAXHIM HECKOIBKO BOIPOCOB, TPEOYIOIIMX
JANbHENIINX UCCIEA0BAHUM, TAKMX KaK F€HE3UC COJIbl, XapaKTep U UHTEHCUBHOCTh CYKLIECCHOHHBIX
MIPOIIECCOB, IIPOTHO3 YPOXKasi U COBPEMEHHOE PA3BUTHE 3aJICKHBIX JaHIIIA(TOB B [EJIOM.

Kniouegvie cnosa: cpeHEKaITAHOBBIE IOYBBI, J€rpajalus, CTPyKTYPHOCTb, KJIIMMAT, COJIEBOM
pPEeXKHUM, 3aCOJICHHE, CYKIIECCHS, YPOKAUHOCTb.
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OLHEHKA KAYECTBA 3EPHA T'OPOXA IIOCEBHOI'O (Pisum sativum L.) B
YCJIOBHUAX CYXOCTEIIHOMU 30HBI CEBEPHOT'O KABAXCTAHA

Anunomayus
B TOO «HIIL3X um. A.W. bapaeBa» poBOAATCS Hay4HbIE UCCIIEI0BAHUS, HAIIPaBJIECHHBIE
Ha U3y4eHHUe NPOTYKTUBHOCTHU M KayecTBa CeMsH ropoxa nocesHoro (Pisum sativum L.) B mponecce
CO3JIaHMsI HOBBIX COPTOB. B Xone wuccienoBaHuii onpeneneHbl OMOXMMHYECKHE MOKa3aTelH
(comeprkanue Oenka U Kpaxmana), pusndeckue cpoiictBa (Macca 1000 3epeH, IMICHYATOCTD), a TAKKE
KyJIMHApHBIE XapaKTePUCTUKU (BKYC, IIBET, pPaBHOMEPHOCTb, BpeMs Bapkd, KOIPPUIIUEHT
pasBapuMocTH M o01ias 6ayuioBast oleHka) 3epHa. CoaeprkaHue Oenka B McCIelyeMbIX MeHOTHIIax
BapbupoBaiochk oT 24,03% no 26,70%, kpaxmama — ot 40,20% no 46,90%. MakcumanbHbIe
MOKa3aTeay yCTAHOBJEHBI B 3€pHE CIEAYIOUMX JUHMNA: Oenok — 26,70% B muaun 1-09-5R7,
kpaxman — 46,90% - 54-08-6. bonee kpymHOe 3epHO 0T™MeueHO y reHoturoB 102-04-8 (252,1r.), 31-
07-1 (223,0r.). BelcokuM HaTypHBIM BeCOM XapakTepu3oBaiuch JMHUU 54-08-6 u 31-07-1 (811r/x1).
Cpennuit mokasarens K03 duIMeHTa pa3BapuMocTy coctaBmi 4,8 0ana, BET BAPEHBIX CEMSIH —
4,6 6amta. KynunapHyto onieHKy B 4,8 Gayia Ha ypoBHe copTa craHaapta Kacub momyuwin TMHUN
1-09-5R7, 326-98Ne2¢24 u 93-04-2-2. AHanu3 JaHHBIX ITOKAa3aTeei O3B0 BEIIEIUT NCXOMHBIA
MaTepual i CO3JaHMs BBICOKOKAueCTBEHHbIX ¢opM ropoxa. [lokazaHo, 4YTO HayyHbIE
WCCIIEIOBAHMSI COCPEIOTOUYEHBI Ha M3YYEHUH KayecTBa CEMSH C IEJIbI0 BHIBEJICHHSI HOBBIX COPTOB,
ONTUMAJILHO a/IalITUPOBAHHBIX /ISl BHIPAILIMBAHUS B IPOU3BOJICTBEHHBIX YCIOBHSIX.
Knrouesvie cnosa: b6enok, 2opox nocesHotl, 2eHomun, copm, Kpaxmai, Ka4ecmeo, KVIUHAPHAsL
oyeHKa

Beseoenue

3epHO0000BBIE KYJIbTYpPhl MMEIOT OTPOMHOE 3HAUYEHHE B MHUPOBOM CEIBCKOM XO3SHCTBE
Onmarosapsi CBOMM BBICOKMM MUINEBbIM KadecTBaM [1]. OxHoit M3 Takux KynbTyp B CeBepHOM
Kazaxcrane aBnsercs ropox noceBHoi (Pisum sativum L.), KOTOpbIil oTIIM4aeTcst BBICOKOM MUIIEBON
LIEHHOCTBIO OJ1arojiapsi BBICOKOMY COJEpXKaHUIO0 OENKOB, KUPOB U yTriieBoa0B. OH HCIONIB3YETCS B
Pa3IMYHBIX OTPACTSAX MHIIEBOW MPOMBINIUICHHOCTA W KOPMJICHHH JKUBOTHBIX [2]. ['opox moceBHO#
CITy’KUT IIEHHBIM UCTOYHUKOM PACTHTEIBHOI0 OejKa, KOTOPBIH HaXOAUT IIUPOKOE MPUMEHEHHE KaK
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