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Abstract. The article discusses the results of studies on the degradation of soil and
vegetation in the mountainous areas of Ile Alatau and the Uzynkara Range. The data of
geobotanical studies of high-mountain and mid-mountain pastures of Ile Alatau and the Uzynkara
Range showed the dominance of vegetation degradation over other processes. The soils of the
mountainous areas are characterized by the thickness of the humus horizon, high gross humus
content, large reserves of calcium and magnesium and a small phosphorus content. As our studies
have shown, the thickness of the humus horizon of the studied soils is 40-60 cm, they are
distinguished by a high fertility potential, but this potential is limited by such factors as soil
trampling and the degree of pasture degradation. At the same time, with an increase in pasture
degradation, there is a decrease in the humus layer, a decrease in the content of humus and
nutrients in the soil. The assessment of plant communities as indicators of pasture degradation in
the study area showed that due to excessive and unregulated grazing, the vegetation cover has
been subjected to anthropogenic degradation. There is a transformation of the species
composition of plants, a decrease in the productivity of pasture forages, soils, which in turn leads
to a deterioration in the mechanical properties of soils: an increase in density in the 0-10 cm layer
increases by 0.11%, valuable silt particles are washed away in the upper part of the profile, the
content of water-stable aggregates and their water resistance decreases.

Keywords: degradation, pastures, soils, vegetation, pasture load.

INTRODUCTION This also affects animals that depend

The problem of mountain pasture on a variety of plants. In Kazakhstan,
degradation in Kazakhstan is very urgent, Where pasture livestock farming plays a
it is caused by various factors, such as key role in the economy, the problems of
overgrazing, climate change, improper use overgrazing are  particularly  acute.
of land, and disruption of pasture Research in this area can help develop
ecosystems. All this leads to a decrease in measures to restore pastures, improve the
fertility, soil erosion, loss of organic matter, resilience of mountain ecosystems and
deterioration of soil structure and a ensure sustainable agriculture. Moun-
decrease in its water-holding capacity, and tainous areas that have historically been
loss of biodiversity. As is known, over- used as pastures for grazing livestock are a
grazing can lead to the displacement of degrading factor in the weakening of the
valuable forage plants by less resistant or soil cover of its natural ecological

inedible species, which worsens the quality functions. Mostly degraded pasture areas
of pastures, that is, reduces the species are located near settlements, where most

diversity of pastures, since some plant of the residents have farm animals. At the
species disappear and others become same time, the concentration of livestock
dominant [1-5]. on these lands turns them into barren

18


mailto:gulbanu-s@mail.ru

JK0J10THUA II0YB

IlouBoBeaeHue u arpoxumus, Ne2(70) 2025

areas, since they are grazed for decades
without any use regime.

Today, in the Republic of Kazakhstan,
the area of mountain pastures (low and
mid-mountain) is 8.9 million hectares, the
forage reserve is 41.155.3 thousand
centners of dry matter, 22.094.5 thousand
centners of forage units. The area of
hayfields is 0.2 million hectares. [6].

Overgrazing as an anthropogenic
factor is the main cause of pasture degra-
dation, which has been studied by many
domestic and foreign researchers [7-10].

The purpose of the research is to
study the degree of degradation of soils of
mountain pastures.

MATERIALS AND METHODS

We conducted research in the
territory of the south-east of Kazakhstan in
[le Alatau (high-mountain plateau Assy,
Enbekshikazakh district) and in high-
mountain and mid-mountain pastures of
the Uzynkara ridge (Kegen, Raimbek and
Uyghur districts). We carried out field work
in the study area in spring (May), summer
(June, July), autumn (September, October).
We studied the territories of the Uzynkara
ridge, Uyghur, Kegen and Raimbek districts.
In Ile Alatau, we studied the pastures of
Assy in the Enbekshikazakh district

(figure 1).
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Figure 1 - Map of the study areas. High-mountain and mid-mountain pastures of the
Uzynkara ridge, (Kegen, Raimbek, Uyghur districts) Shalkudysu pasture, h 2625 m
(43°09'494"N 80°20'180"E). Ile Alatau (Enbekshikazakh district) Pastures of the
Assy plateau, h 2887 m (43°14'364"N 80°20'180"E)

Determination of pasture load. The
pasture period load was determined in the
study areas depending on the number of
livestock per 1 ha of pasture. The normal
pasture load was established based on its
productivity, the duration of the pasture
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period and the amount of pasture feed
required for one head of cattle per day [11].

Determination of pasture yield.
Pasture yield was determined using a
meter (1 m?) that was laid loosely (not
randomly) at 4 locations (points) of the
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pasture plot. The grass on the meters was
cut at a height of 3 cm from the soil surface.
The cut samples from each meter were
weighed separately in grams. The results
were then summed up and divided by 4.
The average yield in grams was obtained,
then the average yield in grams was
multiplied by 10.000 (the number of m?
per 1 hectare) to obtain the pasture yield in
centners/ha. Soil samples were collected
during the dry season at most sites using a
stratified random procedure.

Geobotanical  research  methods.
Geobotanical research was conducted
using generally accepted methods. During
the geobotanical survey of natural forage
pastures, the following were identified:
composition and structure of the
vegetation cover in its relationship with
habitat conditions; seasonality of use, crop
yield. During the field period, a
reconnaissance survey of the territory was
conducted. During the study, a description
of the vegetation, soil, ecological state of
natural pastures, and crop yield were
conducted. The vegetation was described
on plots of approximately 100 m?; for
floristically poor and sparse groups, larger
plots were used. When naming pasture
types by vegetation, the dominant plant
was put first. Samples of all plant species
were included in the description form. All
species of a given description point were
included in the list of plants. The dry mass
weight per 1 m2 was recorded after sorting,
drying, and weighing the mown crop. Soil
characterization was carried out based on
soil survey materials by comparing
geobotanical and soil contours. Plants were
collected for the herbarium throughout the
entire field period [12]. The abundance of
species in phytocenoses was determined
using the Drude abundance scale. The
species composition of plants in plant
communities was determined according to
the relevant botanical guides, such as:
"Flora of Kazakhstan" [13], "Guide to Plants
of Central Asia" [14], "lllustrated Guide to
Plants of Kazakhstan" [15].
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All chemical soil analyses were
performed at the U. Uspanov Kazakh
Research Institute of Soil Science and

Agrochemistry.
RESULTS AND DISCUSSION
According to the climatic zoning, the
studied region of the southeast of

Kazakhstan belongs to the continental
region of the temperate zone. The climate
of the mountainous part of Ile Alatau and
Uzynkar is very different from the climate
of the plains lying at their foot. According
to the diversity of natural and climatic
conditions, according to the conditions of
heat and moisture supply, vegetation
period, the territory of the Almaty region,
to which the studied region belongs, is
divided into the following agroclimatic
regions: 1. A very arid foothill-plain region,
occupying a strip of foothill (submontane)
plains. 2. An arid foothill region, occupying
an even more southern part of the study
area, covering a narrow strip of the foot of
the mountains. It is the foothills or
"counters” of the Uzynkara and Ile Alatau
ridges. 3. A mountainous region, on the
Uzynkara ridge it begins at an altitude of
1200-1600 m. On the Ile Alatau ridge it
begins from 1000 m to 1700 m - garden-
steppe. The average air temperature at the
Chundzha weather station in January is -
11.2 ° C, in July + 24.5 ° C. The average
amount of precipitation in the region is
261-350 mm, more than half (60%) of the
precipitation falls in the spring. The climate
of the piedmont-plain and foothill territory
of the region is sharply continental and
arid, with characteristic large daily and
annual fluctuations in air temperature,
moderately cold winters and long hot and
dry summers. The average annual air tem-
perature is 7.6-8.7°C. The average July tem-
perature varies from +21,3 °C to +24.5 °C.
The average temperature at the Uzynagash
weather station in the warmest month of
July is 18.9 °C, while the maximum is 35 °C.
The coldest month is December, but the
minimum temperature is - 29.3°C. The
climate of the subalpine zone according to
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the temperature regime according to the
meteorological station of the Assy plateau
is a cool zone. The temperature of the
warmest month (June) is + 12.8-18.10, and
the coldest (January) is - 7.3-4.30. The
annual temperature amplitude is 20.3-
22.40, the maximum is +29-35.0, the
minimum drops to - 35-38,0, absolute
amplitudes reach 700C. The duration of the
period with a temperature above 102C is
115-146 days with a temperature sum
during this time of 860-1990C. The last
spring frosts are observed in May, and the
first autumn frosts are observed in late
September and early October. The frost-

free period lasts from 106 to 146 days.

The average annual precipitation is
881-843 mm. The greatest amount of
precipitation falls in spring and summer
(74-68%). Sometimes precipitation is of a
torrential nature, which contributes to the
development of water erosion on the soils
of the slopes. [16]. Table 1 provides annual
comparative data from the meteorological
stations closest to each study area: the
Issyk and Assy meteorological stations for
the Ile Alatau and the Kegen and Narynkol
meteorological stations for the Uzynkara
ridge (table 1).

Table 1 - Annual comparative data of meteorological stations

; Atmospheric pressure,
Name of Temperature, Rela.tu_/e h Pa The of
Temperature, ) humidity e
weather C air average surface soil of the air : precipitation.
station 8 average % attation Aasea per day mm
0 level level
Narynkol -9.0 -14 79 820.3 2250 12.1
Kegen -10.4 -12 82 815.4 1902 7.7
Assy -10.3 -12 68 780.2 2680 2.1
Issyk -1.8 -4 78 911.3 1756 44.7

As can be seen from table 1, in the
Enbekshikazakh district the average air
temperature according to the Assy weather
station is -10.3°C, while in Issyk it is -1.8°C,
in the Kegen and Raimbek districts it is
slightly higher and is -10.4°C and -9.0°C,
respectively. The soil temperature in the
studied districts is approximately the same
- 12°C, only in the Enbekshikazakh district
in Issyk it is significantly lower and is - 4°C.
The average relative humidity is
approximately the same in all districts -
80%. In addition, the daily amount of
precipitation in the Enbekshikazakh
district is significantly higher, it is 44.7 mm,
and in the Kegen and Raimbek districts -
12.1 mm and 7.7 mm, respectively. These
comparative meteorological observations

show that the climate of the study area
corresponds to the climate of the Northern
Tien Shan. Below are data on the total area
of the study districts and the area of
pastures currently grazed by cattle
(pastures dominated by cereals and other
herbaceous plant species, such as forbs
from the families Fabaceae, Poaceae,
Asteraceae, etc.). Studies to assess the
impact of anthropogenic factors on the
degree of degradation of pasture
ecosystems in southeastern Kazakhstan
are provided for the Almaty region in the
territory of the Enbekshikazakh, Uygur,
Kegen and Raiymbek districts. Table 2
contains data on the total area of the
districts and the area ofpastures.

21



JK0J10THUA II0YB

IlouBoBeaeHue u arpoxumus, Ne2(70) 2025

Table 2 - The share of pastures in the land use structure of the study areas

Area, thousand hectares
Districts Share of pastures in %
total area pasture area
Enbekshikazakh 780.7 530.9 68
Kegen 675.5 472.6 70
Raimbek 1420.0 442.5 31
Uyghur 876.6 386.6 44

From the data in the table it is clear
that the largest percentage of pastures is in
the Kegen district - 70%. The total area of
pastures in the studied areas is given for
the period of 2024 in accordance with
statistical data (figure 2). The figure shows

56%

3

that the largest percentage of pasture area
falls on two areas: Kegen (70%) and
Enbekshikazakh (68%) areas. In the
Uyghur area, the share of pastures is 44%
and the smallest percentage of pastures
falls on the Raimbek area - 31% (figure 2).

59%

4

Figure 2 - Share of pastures from the total territory. 1. Uyghur region;
2. Enbekshikazakh district; 3. Kegen district; 4. Raiymbek district

To analyze the impact of livestock
grazing on pasture degradation in sou-
theastern Kazakhstan, we considered the
numbers of cattle (cows, horses, camels)
and small ruminants (sheep, goats). The
impact of livestock grazing on pasture
degradation depends not only on the
number of farm animals grazing per unit
area, but also on the duration of the
grazing period. The duration of the period
has a negative impact on both the soil and
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the vegetation cover of pastures. The
physical properties of the soil are partially
restored during the 21-week period after
soil damage [17].

As can be seen from table 3, the
comparative characteristics of the livestock
indicators in the 4 studied districts by
heads for 2021-2024 showed different
numbers of livestock, where the Enbekshi-
kazakh and Raimbek districts have a high
indicator forthenumber oflivestock (table 3).
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Table 3 - Comparative characteristics of livestock indicators in the studied areas

Total
Years | number of | Enbekshikazakh Kegen Raimbek Uyghur
livestock

2021 | Sheep.goat | o000, 40.096 | 200 996+18.183 | 236 532+18.183 | 197 774£9.49
population

2022 Horse 86 464+9.639 48 82445271 54 038+2.639 | 65723+6.515
population

2024 Cow 21 061+2.255 28 172+1.475 37007+3.159 | 13 722+1.715
population

2023 Camel 108+18 - - 25+7
population

Below in table 4, the number of small districts is given (table 3, figure 3).
ruminants (sheep, goats) in the 4 studied

Table 4 - Number of sheep in the Enbekshikazakh, Kegen, Raiymbek and Uyghur regions
for 2020-2024, heads

. Pasture area, Years
Regions thousand
hectares 2020 2021 2022 2023 2024
Enbekshikazakh 530.9 813645 | 830416 857047 890869 567799
Kegen 472.6 618916 | 627753 652930 665623 513008
Raimbek 442.5 698096 | 724002 777744 799709 453125
Uigur 386.6 634563 | 646341 | 649 097 630088 484512

Figure 3 shows the annual change in Raimbek and Uyghur districts for 2020-
the number of small ruminants (sheep, 2024 (heads).
goats) in the Enbekshikazakh, Kegen,

300 000
250000
200000 =
150 000
100 000
50 000
0
2020 2021 2022 2023 2024
e FEnbekshikazakh = Kegen
e Raimbek — Uigur

Figure 3 - Population of small ruminants (sheep, goats) in the study areas
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Our studies have revealed that the
vegetation cover of pastures in four
districts (Enbekshikazakh, Kegen, Raimbek
and Uyghur) of the Uzynkara and Ile Alatau
ridges is represented by more than 99
species. Increased grazing leads to a sharp
decrease in the number of species per unit
area, a change in the structure and
depletion of the floristic composition of the
functioning part of the soil, represented by
the cereal-wormwood-forb community,
significantly exceeds the aboveground one.
A study of pastures in four districts (En-
bekshikazakh, Kegen, Raimbek and Uygur)
of the Uzynkara and Ile Alatau ridges
showed that as one approaches the cattle
camp, the aboveground plant mass decrea-
ses, which is especially pronounced in
sheep pastures. A slight increase in plant
mass under heavy grazing pressure due to
sheep is explained by an increase in the
proportion of trampling-resistant, non-
edible weed species in the herbage (Polygo-
num aviculare, Artemisia austriaca, Urtica
cannabina, Berteroa incana, Cirsium arven-
se, Chenopodium album, Artemisia annua,
Urtica cannabina, Carduus nutans, Verbas-
cum blattaria). A sharp decline in plant
mass in the studied areas indicates uneven
grazing of the herbage during sheep gra-
zing, which is due to a surge in the abun-
dance of these non-edible synanthropic spe-
cies. Under the influence of cattle grazing,
the intensity of the process of depletion
and reduction of the species richness of

valuable forage plant species is expressed.

Thus, when studying the pasture
load in all four districts (Enbekshikazakh,
Kegen, Raimbek and Uygur) of the Uzyn-
kara and Ile Alatau ridges, approximately
the same patterns of vegetation dynamics
were identified. To determine the grazing
load, the existing livestock must be divided
by the area of pastures. To determine the
livestock load, it is necessary to take into
account that sheep, cows, horses and
camels do not eat the same amount of feed
per day to maintain their life and produce
products. The proportions of change in
feed consumption are not linear with the
change in animal weight. The smaller the
animal, the more feed it needs per unit of
its weight. Therefore, it is necessary to
convert the existing livestock into a single
standard unit. To convert the existing
livestock into a standard unit, it was
accepted to consider sheep and goats equal
to one conventional sheep. For cows, five
conventional sheep, six horses and eight
conventional sheep for camels were
adopted. As our studies showed, in 2024,
due to the reduction in the number of
animals, the grazing load on the pastures of
the study area decreased significantly. In
general, it should be noted that the lowest
load on pastures is observed in the
Raimbek district, and the highest in the
Uyghur district. Data on the dynamics of
the grazing load in the study area are given
in table 5, figure 4.

Table 5 - Grazing load of cattle in the studied areas, conventional heads/ha

. Years
Regions
2020 2021 2022 2023 2024
Enbekshikazakh 1.53 1.56 1.61 1.68 1.07
Kegen 1.31 1.33 1.38 1.41 1.09
Raimbek 1.58 1.64 1.76 1.81 1.02
Uigur 1.64 1.67 1.68 1,63 1.25

As can be seen from figure 4, in 2024,
compared to 2023, 2022, 2021, the grazing
load on the pastures of the study area has
significantly decreased, which is due to a
decrease in the number of animals.

In general, it should be noted that the
lowest load on pastures is observed in the
Raimbek district, and the highest in the
Uyghur district (table 4).
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Figure 4 - Dynamics of grazing load in the study area, heads/ha

From the data in table 4 and figure 4,
it is clear that from 2020 to 2022, the
number of small ruminants (sheep, goats)
was more or less stable in all 4 study areas.
And starting from 2023, there has been a
gradual decrease in the number of small
ruminants (sheep, goats) in the Kegen and
Uyghur districts. In 2024, there was a
sharp decrease in the number of small ru-
minants (sheep, goats) in all four districts.
The decrease in the number of small
ruminants (sheep, goats) in the studied

districts was due to the rise in the cost of
feed for winter maintenance of animals.

The number of cows and horses in
the study areas is shown in figure 5 and
figure 6. As can be seen from figure 5 from
2020 to 2023, there was an increase in the
number of cows in the Enbekshikazakh and
Uyghur districts, and in figure 6. from 2021
to 2023, there was an increase in the
number of horses in the Enbekshikazakh,
Kegen and Uyghur districts.

120 000
100 000
80 000 \
60 000 ____ﬁ
40 000
20 000
0
2020 2021 2022 2023 2024
=—=Fnbekshikazakh == Kegen e==Raimbek e TUigur

Figure 5 - Cows in Enbekshikazakh, Kegen, Raiymbek
and Uygur regions for 2020-2024
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Figure 6 - Horses in Enbekshikazakh, Kegen, Raiymbek
and Uygur regions for 2020-2024

The increase in the number of horses
was due to an increase in the supply of
kumiss and the treatment of the population
due to the pandemic in the markets of the
city of Almaty, and in 2024 there was a
decrease in the number of animals in all

four districts, which is associated with the
rise in the price of winter feed for keeping
cows and horses. In the study areas, camels
are available in small numbers, mainly in
the Enbekshikazakh and Uyghur districts
(table 6, figure 7).

Table 6 - Number of camels in the Enbekshikazakh and Uyghur regions for 2020-2024,

heads
Districts
Years
Enbekshikazakh Kegen Raimbek Uyghur
2020 97 - - 7
2021 116 - - 28
2022 122 - - 35
2023 132 - - 30
2024 74 - - 24
150
100
50
0 /_
2020 2021 2022 2023 2024
Enbekshikazakh — e=Tyghur

Figure 7 - Number of camels in the Enbekshikazakh and Uyghur regions for 2020-2024
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Figure 8 shows the data on the
chemical composition of the studied soils,
where the characteristic features of
mountain meadow soddy soils are: low
thickness, strong sodding, good structure
and high humus content. Chemical analyses
of the alpine mountain meadow soddy soil

H

Mg

Ca

pH

Hydrolytic acidity

Absorbed hydrogen according to Gedroits
Exchange capacity, m-eq per 100 g of soil
Mg

Ca

C:N

Nitrogen.%

Humus, %

Depth, cm

shown in table 6 showed that the humus
content was more than 15,1%, the pH value
was acidic - 5. The absorption capacity is
about 33 meq per 100 g of soil. Calcium
predominates among the absorbed cations
(Ca - 69%) (figure 8).

20 30 40 50 60 70 80

Figure 8 - Content of gross humus, nitrogen, absorbed bases and hydrogen in
subalpine mountain meadow sod soil

According to the granulometric com-
position, the studied mountain meadow
soddy soil is medium loamy fine sandy. The
upper sod horizons have high moisture
capacity. Despite the high mechanical
strength of the sod, their structure is
relatively poorly expressed. As a result of
the fastening of lumps by fine roots,

fractions >5 mm and microaggregate units
predominate, and there are few granular
fractions. Due to low biogeneity, high
humidity and low temperature throughout
the year, the processes of humification -
mineralization of plant residues proceed
very slowly (table 7).

Table 7 - Granulometric composition of the studied soils

Fraction content, % of absolutely dry soil
. Depth Fraction sizes, mm
Soils cm 0.25- | 0.05- | 0,01- | 0.005-
3 3-1 | 1-0.25 0.05 0.01 0.005 | 0.001 <0.001 | <0.01
Mountain
meadow 0-20 0.9 8.3 0.1 10.1 41.3 14.1 18.0 11.7 43.1
turf alpine
Subalpine 0-15 7.1 5.3 0.8 8.1 42.5 14.7 17.9 13.2 46.0
mountain 15-45 | 16.3 5.1 1.7 7.5 34.2 15.8 20.1 19.4 54.1
meadow
soil 45-75 | 279 | 16.0 2.7 11.5 28.6 12.8 16.8 17.4 45.1
Mountain - - - 14.21 | 37.11 | 12.20 | 18.51 | 24.48 53.25 -
meadow - - - | 1310 | 349 | 1334 | 14.20 | 28.10 | 54.19 -
chernozem-
like soil - - - 14.00 | 30.74 | 17.20 | 14.19 | 28.78 59.10 -
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Chemical analyses of subalpine
mountain meadow soils (Assy pasture)
also showed a high humus content (15.5%)
in the upper horizon, below which its
content drops sharply (8.1%). The total
nitrogen content is quite high (0.70%).
Soils that are not saturated with bases are
acidic, but there are saturated ones with a
neutral reaction. The absorption capacity is
high (33.3% meq per 100 g of soil). Cal-
cium predominates in the composition of
absorbed bases (more than 80% of the
capacity), which, along with a large amount
of organic matter, determines the good

Hydrolytic acidity

Absorbed hydtogen according to Gedroits
Exchange capacity, m-eq per 100 g of sail
Mg

Ca

C:N

Nitrogen.%

Humus, %

Depth. cm

(==

10

“,l,.||.
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granular structure of the soils (figure 9).
This in turn determines their high water
permeability, which reduces the develop-
ment of erosion processes. However, the
destruction of the turf leads to soil
washouts and erosions. Table 7 shows that,
according to the granulometric composi-
tion, the subalpine mountain meadow soil
is heavy loamy silty-dusty. According to the
soil profile, the coarse dust fraction (0.05-
0.01 mm) predominates, and the silt
fraction (<0.001 mm) increases in the
lower horizons (16.4-19.6 %).

30 40 50 60 70 80 90

Figure 9 - Content of gross humus, nitrogen, absorbed bases and hydrogen in alpine
mountain meadow sod soil

Due to the high biogeneity of moun-
tain-meadow subalpine soils, more humic
acids are formed in them, but due to the
unsaturation of these soils with bases,
most of the humic acids are represented by
mobile forms. Mountain-meadow cherno-
zem-like soils have a well-differentiated
profile. Horizon A is black, with a granular
structure, with a high humus content
(10.5%), subdivided into 2 layers, the
lower layer is distinguished by its stoni-
ness. Further down the profile, the stoni-
ness increases and becomes larger. Figure
10 shows data on the granulometric com-
position of mountain-meadow chernozem-
like soils.

As can be seen from table 7, the
granulometric composition of fine earth is
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heavy loamy silt-coarse-silty. The absorp-
tion capacity iswithin 22-32 meq per 100 g
of soil. Absorbed calcium predominates,
the pH of the environment is slightly acidic,
associated with the presence of absorbed
H +. In mountain-meadow chernozem-like
soils, the energy of biological processes is
increased: mineralization of plant residues,
humus formation, nitrification capacity,
energy of cellulose destruction, etc. Analy-
sis of agrochemical properties showed that
during pasture degradation there is a dec-
rease in humus and nitrogen by 10-15%
with weak degradation, by 25-30% with
average degradation, and by more than
50% with strong degradation. The content
of phosphorus and potassium changes
insignificantly. According to the granulo-



JK0J10THUA II0YB

IlouBoBeaeHue u arpoxumus, Ne2(70) 2025

metric composition of the soil in the upper
horizon 0-15 cm sandy loam with a pre-
dominance of coarse and fine sand, in the
lower horizon 15-30 cm light loam with a
predominance of fractions of coarse and
fine sand. The dispersion coefficient
calculated from their indicators is high,
which indicates the destruction of soil
aggregates, the structure factor is very low,
showing that the soil is not capable of
structuring. The calculated erosion resis-
tance indicator shows that the soil is not
resistant to erosion. During degradation,

H ==
Mg

the soil surface is destroyed and crushed
by animal hooves, and crushed dusty and
silty particles are carried away by wind
and surface water. This leads to a decrease
in physical clay (particles less than
0.01 mm) in the surface layer of the soil
As can be seen, the importance of high-
mountain meadows as summer pastures is
very great, but they require protection by
regulating grazing. With excessive grazing,
mountain meadows are displaced by
inedible and poorly edible plants.

Ca

pH

Hydrollytic acidity

Absorbed hydrogen according to Gedroits
Exchange capacity, m-eq per 100 g of soil

Ca
C:N  —
Aszot, %
Humus, % B
Deepth, o |
0 10 20 30 40 50 60 70 80

Figure 10 - Content of gross humus, nitrogen, absorbed bases and hydrogen in
subalpine mountain meadow sod soil

In the studied areas of subalpine
meadow soils, a progressive decrease in
the above-ground plant mass was found on
pastures with increased load and with an
unregulated grazing regime. Exceeding the
pasture load negatively affects the
properties of the soil. Soils of degraded
pastures are characterized by increased
density and slightly lower indicators of
structure [18]. Studies of pastures in 4
districts (Enbekshikazakh, Kegen, Raim-
bek, Uyghur) showed that the dynamics of
soil properties differ depending on the
type of grazing livestock. As the grazing
load increases, the density of the upper soil
layers increases. In deeper layers, soil
indicators do not depend on the degree of
grazing load. The compaction process is
most pronounced in sheep pastures. In
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cattle and horse pastures, soil compaction
is lower. Overgrazing has a negative effect
on the structural state of the soil. With
increasing grazing load, the proportion of
valuable structural aggregates in the soil
decreases. The study of the assessment of
the development of degradation processes
in the mountainous part of the Northern
Tien Shan, the Uzynkara ridge, the
Shalkudysu pasture and the Ile Alatau on
the Assy plateau, showed that the study
area in botanical and geographical terms is
included in the Dzungar-Northern Tien
Shan group of zonality types. Zailiysko-
Northern Dzungar zonality type and the
Kungey-Terskey-Ketpen zonality type [19].
Changes in the structure - transformation
of the grass stand were assessed according
to 4 degrees of transformation: 1 - not
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changed; 2 moderately modified;
3 - highly modified; 4 - broken.

Each of these degrees was assessed
by the content in the grass stand of - plant
species thinning out due to overgrazing; -
increasing in abundance and - invasive
species. The studies showed that our
studied pastures can be classified as
moderately and intensely degraded
pastures, since the content of weed and
poisonous invasive species in the grass
stand (Alchemilla  sibirica, Aconitum
soongaricum, Ranunculus natans,
Polygonum aviculare, Urtica cannabina,

Echinops chantavicus, Berteroa incana,
Ambrosia artemisiifolia, Ligularia
macrophylla, Chenopodium album, Cynara
scolymus, Taraxacum officinale, Arctium
tomentosum, Marrubium vulgare, Carduus
nutans,  Verbascum  blattaria) with
moderate transformation of grass stand it
is from 5 to 20%, and with intense degree
from 20-40%, this in turn indicates that the
state of our studied pastures is in a state of
intense and moderate degree of
degradation in terms of the grass stand
transformation indicator (table 8).

Table 8 - The degree of ecological condition of the studied agricultural lands in the four

studied areas

The degree of

Degradation of pasture grass

Soil erosion and

ecological
condition of
agricultural
lands

Productivity
medium-long-
term (in %)

Composition of grass stand

deflation
(destruction of
the humus
horizon) (in %)

Tropinity
(in %)

Tense 13.6

a) thinning species (readily
eaten) up to 40%
b) increasing in abundance
up to 40%
c) penetrating species
(weeds and poisonous) up to
20 units.

15-25 10-25

Crisis 25.6

a) thinning species (readily
eaten) up to 20%
b) increasing in abundance
up to 50%
c) penetrating species
(weeds and poisonous) up to
40 units.

25-50 25-50

Destructive less than 25

a) thinning species (readily
eaten) less than 10%
b) increasing in abundance
up to 40%
c) penetrating species
(weeds and poisonous) more
than 60 units.

more

than 50 more than 50

With moderate pasture degradation,
pasture productivity can decrease by 25%,
and with severe pasture degradation, the
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reduction in the edible portion of the grass
stand can reach up to 50% (table 9).
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Table 9 - Degree of degradation intensity of the studied pastures

Degree of pasture degradation Degradation intensity Area, ha
strong 50530.4

Severe medium 54 666.1

weak 67913.3

strong 56 294.6
Moderate medium 101 702.6

weak 35436.8

Total: 366 543.9

Of the surveyed area of 366.543.9
hectares of mountain pastures in four dist-
ricts (Enbekshikazakh, Uygur, Kegen, Raim-
bek) in the southeast of Almaty region, all
pastures are subject to varying degrees of
degradation. The degree and intensity of
degradation was determined by the con-
dition of the grass stand: the content of
edible and non-edible parts. (table 9).

CONCLUSION

Thus, the soil cover of the studied
pastures of Ile Alatau and the Uzynkara
ridge, where soil samples were taken, was
described in the field. Analysis of agroche-
mical properties showed that with pasture
degradation, there is a decrease in humus
and nitrogen with weak degradation by 10-
15%, with an average degradation by 30-
35%, with strong degradation of more than
50%. The content of phosphorus andpotas-
sium changes insignificantly. According to
the granulometric composition of the soil
in the upper horizon of 0-15 cm, sandy
loam with a predominance of course and

fine sand, in the lower horizon of 15-30 cm,
light loam with a predominance of
fractions of coarse and fine sand. The
dispersion coefficient calculated from their
indicators is high, which indicates the
destruction of soil aggregates, the struc-
ture factor is very low, showing that the
soil is not capable of structuring. The
calculated indicator of antierosion resis-
tance shows that the soil is weakly
resistant to erosion. During degradation,
the soil surface is destroyed and crushed,
especially by the hooves of small rumi-
nants, and the crushed dust and silt partic-
les are carried away by the wind and sur-
face waters. This leads to adecrease in phy-
sical clay (particles smaller than 0.01 mm)
in the surface layer of the soil. As can be
seen, the importance of high-mountain
meadows as summer pastures is very
great, but they require protection by
regulating grazing. With excessive grazing,
mountain meadows are displaced by
inedible and poorly edible plants.

The work was carried out with the support and funding of the Science Committee
of the Ministry of Science and Higher Education of the Republic of Kazakhstan within the
framework of the project "Assessment of the impact of natural and anthropogenic factors
on the degree of degradation of pasture ecosystems in the southeast of Kazakhstan for
the implementation of Sustainable Development Goal 15." (IRN grant No. AP23490247).
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2[eoepadpus xHcaHe cy kayincizdiei HHCcmumymeol,

050000, Aamamul, Celighynnun dauFolibl, 458/1, Kazakcmax
3A6ali ambiHdarbl Kazak yammbik nedazo2ukaivlk yHUgepcumemi,
050010, Aamamul, [locmbik daHFbiabl, 13, KazakcmaH

Makasiaga Ine Anataybl MeH ¥Y3bIHKapa »KOTACbIHbIH, TayJibl alMaKTapblHJAFbl TOMbIPAK
neH eCiMAIKTepJiH JerpajalUsiCblH 3epTTey HITHXKeJsepi KapacTblpbliFaH. lne AsaTtaybl MeH
Y3bIHKapa KOTAChIHBIH, OWiK TayJibl ’K9HE OpTa TayJibl >KaHbLIBIMAAPBIHBIH Tre060TaHUKAJIBIK
3epTTeyJiepiHiH MaJsiMeTTepi eciMAIKTepAiH JerpajanyscbiHbIH, 0acKa HpolecTep/eH 6achiM
ekeHAiriHn  kepceTti. Tayabl aillMakTapZblH  TONbIpaKTapbl Kapallipik  KeKXHeKTiH
KaJIbIHABbIFBIMEH, JKaJIllbl KAapallipiKTiH >KOFapbl MeJilllepiMeH, KaJblUA MeH MarHuijiiH MoJ
KOpbIMeH >xoHe a3 d¢ocdopMeH cunarrtanajbl. bBi3fiH 3epTTeysiepiMis KepceTkeHeH,
3epTTeJIETIH TONbIpaKTap/AblH Kapallipik KeKXHUEeKTiH KaJblHAbIFbl 40-60 cM KypaWzbl, oJsap
YKOFapbl KYHapJIbLIBIK MOTEHLHAJbIMEH epeKlieseHei, 6ipak Oys MOTeHI[Ua/ TOMbIPAKTHIH,
TanTaly JAdpeXeci XKoHe >XaWbLIBIMAAP/BIH Jerpafanus Aspexeci CUAKTbI (aKTopJiapMeH
mekTesiefi. COHbIMEH KaTap KaWbLIbIM/bIK JerpajalusHblH KylleloiMeH Kapallipik Ka6aTbIHbIH
asaobl, TONbIpAaKTarbl Kapallipik NeH KOpeKTIK 3aTTapJblH MeJillepi a3asdjabl. 3epTTeJeTiH
ayMaKTaFbl  KaWbLIbIMJAApJblH  JAerpajalusiCbIHbIH ~ KepceTKiliTepi  peTiHAe  eciMAik
KaybIMJACTBIFbIH 6aFaJiay 1laMaJlaH ThIC XXoHe peTTeJMereH *KalbLIbIMFa GallJIaHbICThI BCIMAIK
Y)KaMBLIFBICBI aHTPONOTeHJIK JerpajaliUsafa yIIblpaFaHbIH KepceTTi. OCIMAIKTepJiH TypJiik
KYPaMbIHbIH, 63repyi, »alblIbIM/JbIK *KeM-1I6NTepAiH, TONbIPAKTbIH 6HIMJIITiHIH TeMeHAeyi
GaliKasa/bl, 6YJ1 63 Ke3eTiHJe TONbIPAKThIH, IPAaHyJIOMETPHUSJIBIK KAaCUETTEPiHiH Hallap/ayblHa
akeneni: 0-10 cm KabaTTafFbl ThIFBI3ALIKTBIH 0,11% >Xofapbliaybl, KyHAbI Jiail GeJlleKTepi
npodUIBb/iH XKOFapFbl 6eJliriHe LalblIbIN KeTei, oJ1apAblH CyFa Te3iMAiniri ToMeHAeN i

Tyliindi cesdep: perpajanys, }kalblIbIMAAP, TONbIPAK, 6CIMIIKTED, )KalbLJIbIM KbICHIMBL.
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BJINAHUE BBIITACA CKOTA HA JETPAJIALIMIO TTOYB 'OPHBIX TEPPUTOPUN
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2UHcmumym 2eozpaguu u 800HOU 6e3o0nacHocmu,

050000, Aamamul, np. Celiggynnuna, 458/1, Kasaxcman
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B craTbe paccMaTpuBalOTCA pe3yJbTaThl HCCAeL0BAaHUM 10 H3yYeHUIO Jerpajanuu
MOYBEHHOI'0 U PaCTUTEJbHOTO IMOKPOBA FOPHBIX TeppuTopuil Uie Anatay u xpe6Ta Y3blHKapa.
JlaHHble Teo60TAaHMYECKUX HCCJIeJOBaHUH BBICOKOTOPHBIX W CpeAHEeropHelx mnacrouly Hie
AnaTtay u xpe6Ta Y3blHKapa [0Kas3aJd JOMHHHUpOBaHHe Jerpajjalilid pacTUTEJbHOI0 NMOKpPOBa
HaJ JApYyruMH IponeccaMu. [Io4BBl TOPHBIX TEePPUTOPUH XapaKTepHU3YHTCS MOLIHOCTBIO
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TYMyCOBOIO TOPU30HTA, BBICOKMM BaJIOBbIM COJepKaHUeM TryMyca, OOJIbLIMMM 3amacaMu
KaJIbIIMsl U MarHus U HeGoJIbIIUM cofep:kaHueM ¢ocdopa. Kak nokasasu Hallu uccaef0BaHUS,
MOLHOCTb F'YMYCOBOI'O FCOPU30HTA MccCaeAyeMbIX 0o4YB paBHA 40-60 cM, OTJIMYAOTCH BBICOKUM
NOTEeHI[UAJIOM IJIOZOPOJAHS, OJHAKO 3TOT IMOTEHLHAJ OTpPaHUYEH TaKUMU (aKTOpaMH, Kak
BBIOUTOCTb TMOYBBI U CTeNeHb JlerpaZaunu nactoui. [Ipu 3ToM, ¢ Bo3pacTaHUEM JAerpajanuu
nacToull, NPOUCXOAUT YMeHblLIeHUWe TyYMYCOBOTO CJ0sl, CHWXXeHUe COJepXKaHus TryMyca U
NUTaTeJbHbIX BelllecTB B MouBe. OleHKa pacTUTEJbHBIX COOOLIECTB KaK WHJUKATOPOB
JerpajallMy MacTOML] Ha HCCAelyeMOW TeppUTOpPUM IOKa3aJja, YTO M3-3a 4Ype3MepHOro Hu
HeperyJupyeMoro Bbllaca CKOTa pPaCTUTeJbHbIA IMOKpPOB MOABEPrc aHTPONOTeHHOU
Jerpajauuu. Ilpoucxogut TpaHchopManMs BHAOBOTO COCTAaBa pACTEHUM, CHIKeHHUe
HPOJYKTHBHOCTH NMACTOUIHBIX KOPMOB, II0YB, KOTOPAasi B CBOIO 0O4epe/ib HIPUBOJUT K YXY/ALIEHUIO
rpaHy/JioOMeTpU4YeCKHUX CBOMCTB MOYB: NOBBILIEHUE NMJIOTHOCTHU B cjoe 0-10 cMm yBesiMuuBaeTcs Ha
0,11%, B BepxHel 4YacTU NpPoQUJIA CMBIBAIOTCA ILeHHble WJIMCTble 4YaCTUIbl, CHWXKAeTCs
coJlep>KaHUe arperaToB U UX BOJOMPOYHOCTD.
Knatouesole caosa: ferpajanus, NacTOMILA, MOYBbI, pACTUTENbHOCTD, HArpy3Ka MacTouLl,
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