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MULTIPLE SPATIAL CHANGES IN THE
ARGAN ECOSYSTEM- (Argania spinosa (L.) Skeels) - CASE STUDY (MOROCCO)
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Abstract

Argania spinosa L. endemic to Morocco, is a multipurpose tree with an important socio-economic
and ecological interest. The study was carried out in an Argan forest Lagliaa municipality, South West
Morocco, which is located in semi-arid bioclimatic region. The objective is to present a diagnosis for
the state and dynamics of forest degradation through cartography, GIS and socioeconomic analyses
between two periods (1986-2018). For this purpose, we analyzed and estimated all multiple change in
the forest area surfaces. The method used is based on the comparison of two digital forest map files from
the National Forest Inventory (1986 mission) and from the most recent aerial photography (2018).

The cartographic analysis of the spatial forest area and socio-economic dynamics revealed a
regressive dynamic of change resulting from agriculture under Argan forest, urbanization, human and
pastoral pressure.

The rescue and restoration of the Argan forest remains conditional on vigorous actions in time and
space and especially in the duration of sustainable development.

Keywords: Argania spinosa L.; GIS; spatial changes, degradation; urbanization; Morocco.

Introduction

The geographical position of encounter The Argan forest suffers from the lack of a
between the European, Saharan and Macaronesian ~ forest practice appropriate to ecological and socio-
flora make Morocco a true floristic crossroads of economic conditions (Benchekroun F & Buttoud
a diversity and an undeniable complexity. This G., 1989). Argan tree is widely distributed from
diversity results in a great floristic and faunal Safi in the north to Draa River in the south, and
wealth of forest areas covering nearly 9 million both in the Souss plain and the High and Anti-Atlas
hectares, a cover rate of 12.7% of the national piedmont (Peltier 1982). The tree growth extends
territory and an average afforestation rate of 8% from sea level up to 1300—1500 m. Despite their
(IFN, 1994). biogeographical, historical, and socioeconomic

Among the noble and endemic forest species value, vegetation structures are vulnerable and
of Morocco, the Argan species (Argania spinosa threatened by human activities (Msanda et al,
L.) Skeels) is a wild tree native to southwestern 2021). But, it is clear that despite the effort made
Morocco.It’is an open and multifunctional for its restoration, the overriding objective on
ecosystem that has assets in relation to its great which they have emphasized namely, regeneration
biodiversity and the support it represents for and sustainability not only has not been achieved,
the environment. Nevertheless, it is undergoing but the degradation continues with an alarming
profound changes that have led to the emergence pace in terms of degradation and clearing. Argan
of conflicting issues and interests (Alaoui, A., woodlands provide various economic opportunities
Laaribya, S., & Ayan, S., 2020). in relationship with ecotourism and local

The Argan forest of Morocco (Fig. 1) occupies  products which can contribute to socioeconomic
approximately 800,000 ha, is recognised by development of rural communities (Laaribya et al.
the United Nations Educational, Scientific and 2017). The Argan oil is highly prized as an edible
Cultural Organization (UNESCO) as a Biosphere and cooking oil by the local people.

Reserve with a rich biodiversity. The forest is also The advance of desertification into the Argan
threatened by the impact of climate change upon orchard areas increasingly threatens the livelihoods
its regeneration. of local communities. Argan trees are a true

4
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bastion against desertification. At maturity, Argan
trees (Argania spinose L.), may reach 10 meters in
height and individuals may live for 200 years. By
boring deep into the ground, they play a key role in
halting soil erosion. The tree also has an amazing
ability to adapt to severe droughts by simply going
dormant until it can sense moisture once again
(Laaribyaet al., 2021). To decrease the pressure on
the species and to satisfy the growing demand for
its oil, the preservation and characterization of the
high diversity of endangered populations of Argan
trees and its cultivation, constitute a crucial step
toward their preservation (Mouhaddab et al, 2017
Ait Aabd et al, 2019). Argan forest degradation has
become a serious problem, especially in Morocco.
Among other impacts, it was an urgent need to
measure and analyse it, in order to design action

to reverse the process (Laaribya et al, 2021). The
sustainability of the Argan agro-forestry system
is now threatened by overgrazing and over-
exploitation leading to an alarming decline in the
number of trees (Yatrib et al, 2015).

This study contributes to a better understanding
of dryland Argan forest degradation as a basis
for conservation policies. In order to present a
diagnosis of the situation in the Argan forest, our
investigations aim to:

e Present an in-depth inventory through a
case study (Laqliaa municipality)

e Participatory socio-economic analysis and
spatial dynamics through cartographic analysis
(1986-2018)

e Propose participative solutions with a
view to reversing degradation trends.

(Argania spinosa (L.) Skeels)

The

2003).

in Morocco

Argan tree (Argania spinosa) is
family Sapotaceae, endemic to Morocco from the arid regions of south-western
Morocco (Emberger 1925), where it has been traditionally cultivated for centuries.
It’s is a thorny tree from the arid and semi-arid regions of Morocco. It is mainly
cultivated for its oil and it is an important fodder tree in Morocco, particularly for
goats. The fruit pulp and the oil extraction by-products are also fed to livestock. The
nutritional quality of the oil is due to the presence of a high percentage of unsaturated
fatty acids especially oleic and linoleic acids (Yaghmur et al. 1999; Khallouki et al.

The Argan tree is a major source of forage for sheep, goats, camels and cattle

a member of the tropical

Argan tree area

Fig. 1. Geographic location of the Argan forest in Morocco
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Materials and methods of research

The present work aims to make a diagnosis of the socioeconomic and spatial changes of the situation
through a detailed analysis of the dynamics of space for the case of Laqliaa municipality (Fig.2) located
in the Argan forest. To do this, we used several approaches.
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Fig. 2: Study area

Workshops and consultations  with
stakeholders and local population

Participatory and concerted workshops with
all stakeholders took place. The main problems
related to the definition and development of the
concerted development plan and restoration of
the Argan tree have been synthesized. Six rural
locality (douars in Moroccan language) involved
in the investigations in question are: Laazib,
Benaanfar, Lakhmaiss, Lajnan, Jnanate, Hay Qliaa

At these workshops took part various actors
related from near or far to this problematic. The
recommended development principles are:

* The interest of preserving the Argan tree and
promoting local development for sustainable local
development;

The development
infrastructures;

* Special attention to gender for the promotion

of inter-communal

Cartography and Development of spatial
dynamic Maps

The classification of forest formations to
form homogeneous strata has led directly to the
mapping of stand types. It consists in interpreting
the aerial photography that is to say to carry out
an examination of the photographs aiming to
determine the characters of the vegetal formations
which it represents. The purpose of the study is
to analyze and estimate forest area surfaces for a

of ancillary activities;

* The integration of the various actions with
a view to a harmonious change of the agro-silvo-
pastoral area and the promotion of the production
sectors;

» Measures to restore the forest environment.

We used the SWOT method, which is a tool
for strategic analysis of our space. This tool has
been very useful to help us define our plan and
strategy for development and restoration.

The participatory diagnosis of the situation
highlights the dynamics, strengths and weaknesses
within the area. This analysis of the situation
was realized with the implication of the various
stakeholders acting on the territory of the study
area.

period from 1986 to 2018 from a comparison of
the state of the most recent forest cover and its
reference state in 1986. The method used is based
on the comparison of two digital forest map files
from the National Forest Inventory (IFN 1986
mission) and that compiled in this study from the
most recent aerial photography. To do this, three
major classes were selected for the development



BECTHIK HAYKI KA3AXCKOI'O ATPOTEXH/YECKOTO YHVBEPCUTETA IMEHI C.CEMOYAAVHA Ne 2 (109) 2021

of the evolution map. We cite:

* Areas that have evolved positively
(progressive evolution): these are non-forested
lands that have evolved in the forest. This is the
case of reforestation or restocking;

* Areas that have evolved negatively
(regressive evolution): this is the degradation of
the forest in non-forested lands. This is the case of
deforestation, cutting, etc. ;

* Stable areas.

The results of the treatments made it possible

Results

Sociodemographic
dynamics

In 2008 the municipality moved to the rank
of urban municipality, which triggered a dynamic
urban and demographic very marked. Indeed,
between the two censuses 2004 and 2014, we
see that the average annual growth rate is high
at the commune level (+5.54). The number of
households has increased at a much higher rate as

and urbanization
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to draw up matrices of confusion that is to say the
tables, which show the changes in the surfaces
and in the densities of the different strata of the
maps resulting from the most recent aerial shots
compared to the reference state (1986 mission).
We proceeded to the verification of the evolution
polygons (closure, codification, etc.) while paying
particular attention to the analysis of the results in
order to make a real interpretation of the various
changes that took place in the space studied.

well. According to the results of the participatory
diagnosis with the actors of the municipality,
this rampant trend is mainly the result of
urbanization and the rural exodus towards the
urban center Lqliaa Municipality. Indeed, the rate
of urbanization recorded is of the order of 108%
between 2004 and 2014.

2020 2021 2022 2023 2024

Fig 3: projection of the population of Lqliaa Municipality (2004-2014)

Dynamics of socio-economic development

According to the results of the participatory
diagnosis, in addition to the urbanization of the
environment by the proliferation of anarchic
habitat, the poverty and the degradation of the
Lqliaa Argan forest often go hand in hand in the
environment, by various mechanisms of articulation
and in various forms. This situation has resulted
in the loss of biodiversity, land degradation, and
water resources in the environment (Laaribya, S.,
Alaoui, A., Gmira, N, 2017).

For most users of Lqliaa, forest areas and their
resources are one of the main sources of life and
the exploitation of which must not be restricted.
The notion of poverty in the commune is first
understood as a lack of purchasing power and

living conditions of local populations; but it also
translates into precarious living conditions and the
risk of social exclusion. This may be due to the
"subjective" feeling of confiscation, dispossession
and powerlessness in the face of life's demands
and the search for access to health care, education
and basic support infrastructure, in terms of
roads, electrification, drinking water ... services
that can eventually lead to the renunciation and
abandonment of any form of struggle to change
a situation deemed unacceptable. The evolution
of the Gini index shows income inequality in
the municipality of around 36%. This dispersion
of income has been evoked by local populations
and is reflected in an inequality between the
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masculine and feminine gender. In fact, poverty in
the commune has a feminine face. All the time,
the women who practice the exploitation of the
Argan tree contribute to the income of the family
household. We note the presence of a single
cooperative called Lakhmaiss production of Argan
oil. Indeed, Argan oil is a plant oil produced from
the kernels of the Argan tree (Argania spinosa
L.) that is endemic to Morocco. The Argan oil
is used to dip bread in at breakfast or to drizzle
on couscous or pasta. It is also used for cosmetic
purposes.

There has been a “market boom” in Argan oil,
and its rising demand has improved household

Spatial dynamics and degradation factors

One of the characteristics of the Argan
ecosystems in the study area is their rapid
evolution due to the ecological, social and
economic constraints that lead to different forms
of degradation following the gradual opening of
the forest cover. It is in fact the social function and
its socio-economic interest that make it vulnerable
to human degradation.

income for local communities but generated
serious pressure on the natural forest, threatening
its sustainability.

In our study area, the dependency ratio is
0.8, which reflects that almost two-thirds of local
populations depend on the activity of other active
people. Indeed, this obtained report means that
each active person supports about two people.
It is important to note that this report does not
accurately reflect the reality, as long as even if some
people are of working age, they are economically
dependent. This is the case, in particular, of active
unemployed, schooling of more than 15 years,
women in homes, ... etc.

To the degradation of the climate-related
environment (droughts, erosion) are added the
effects of rapid urbanization and the development of
economic sectors that have great needs for natural
resources. The overexploitation of these resources
contributes to accentuate the dysfunction of the
physiological, biological and socio-economic
mechanisms specific to the Argan tree.

Agriculture

=

| e
Bl ~iopen

Bl constrction urbaing

Urbanization Airport

Fig 4 : Urban and agricultural areas in the Municipality of Lqliaa

The components of the Argan tree are exploited
in a systemic framework giving rise to a production
system dominated by livestock farming associated
with agriculture mostly subsistence because of the
very limited areas aggravated by the continuous
fragmentation of plots (Fig 4). The overgrazing
coefficient is evaluated at 40%. Goats and sheep
graze in the Argan forest. The cattle benefit from

these spaces during the year.

The main characteristic that emerges from the
map analysis and the forest composition of the
municipality of Laqliaa (Fig 5 and Table 1) is the
abundance of reforestation which occupies 3.788
ha, or 70% of the forest cover and 35% of the total
surface area of the municipality in question. . They
are present particularly in the western half of this
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commune. The Argan tree totaled only 1 608 ha
with 15% of the total area of the town currently
and is coveted by everyone. Indeed, in the absence
of sources of income, the local populations fall
back on this space and this to draw the means of
subsistence.

In order to be able to realize the evolution of
the forest areas in our study area, we proceeded
to the superposition of the recent data made in
the framework of this study to those of the first

edition of the National Forest Inventory maps that
were carried out in 1990 (based on the photo-air
missions of 1986). This allows us to compare the
data of the two dates by crossing them in order
to elucidate the dynamics of the spaces and the
changes that affected the plant cover during this
period. Evolution statistics are based on matrices of
confusion resulting from spatial cross-tabulations
between the cartographic themes of the two aerial
photography dates (Table 1).

A

Agricole extension

Airport

Urban extention

Argan forest (Argania Spinsa L.)
Reforestation -

Fig 5 : Spatio temporal space dynamics

Table 1. Confusion matrix of Laqliaa municipality

Recent occupation (Hecatre)
Airport Agri Argania Others Refore Empty | Urbani | Total
culture spinosa species station sation
Argania 4 143 1 608 36 1791
spinosa
Old Others species 34 34
OCCIH;’;é‘O“ Reforestation 25 - - 3788 - - | 3813
(Hecatre) Vide 30 519 4 270 5039
220
Total 34 687 1608 34 3788 4 306 | 10676
220

The results of the above cartographic analysis
(Table 1) show that the study area has undergone
a regressive dynamic in its vegetation cover and
in particular the Argan tree which has experienced
a negative regression evaluated at 183 ha with
an average annual loss of 13 ha. year. In fact, the
Argan spaces of this town have given way to 40
ha for urbanization, and 143 ha for agriculture.
The commune experienced 306 ha of urbanization
between 1990 and 2014. Reforestation also
experienced a slight decrease, from 3,813 ha in
1990 to 3 788 ha in 2014. The analysis shows that
in this area, forest areas are in decline and the state

of the Argan stands is marked by hyperbole and
excessive degradation. Thus, many of the towns
in the Argan forest region have had their urban
extension, although necessary, to be in the forest
domain, given its proximity and ease of occupation.
This situation has generated a large number of
distractions dedicated to the urbanization of these
centers which have become invasive cities:

For example, for the Admine forest, which
includes the forest areas of our studied municipality,
the distractions total nearly 1901 ha, intended for
the urbanization of the city of Ait Melloul; and the
establishment of a new airport for the Agadir city.
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Investment in the various activities requires land,
so the forest estate in the region is highly sought
after and even coveted.

- Intensive agriculture: The area has acquired
a great deal of experience in intensive agricultural
production and has imported new technologies
to comply with and meet the requirements
of importing countries. The total area under
cultivation varies constantly;

Measures of restoration and reversal of
degradation trends

The fragility and sensitivity of Argan
ecosystems and their current evolution require a
profound thought on the vectors of change, a set
of dynamic factors that can influence the problem
of degradation and lead to the maintenance of the
balance between conservation and development of
its resources.

Development and reconstruction projects must
involve the local population more in a concerted
planning approach.

The Argan tree sector cannot be considered
in isolation from the social reality. The majority
of usufructuaries live in areas that are poor and
deprived of basic social services. It is important

Discussion of the results and conclusion

The analysis of the dynamics of Argan
ecosystem reveals several indicators of
degradation. In addition to the dedensification
of stands and the reduction of cover, the Argan
tree provides only a limited quantity of goods
and services and retains only limited biological
diversity. She lost structure, function, and
productivity. The Argan tree develops in difficult
conditions that constitute its ecological limit. The
absence of natural regeneration and the presence
of voids are the good indicators of this regression.

The complexity of Argan tree management,
stemming from a number of factors including:
expanded user rights, high levels of urbanization
and resource pressure, intensive agriculture and

- Tourism development: the area is known for
its diversified tourism products, and has managed
to make an image among the various players in
the field.

- Urbanization: the growth rate is among
the highest in Morocco. To respond to this
growth, demands for occupation of forestland are
increasing.

to set up local development projects, ranging
from infrastructure to income-generating actions,
without forgetting the capacity building of the
operators' structures, particularly the cooperatives
and their unions. The involvement of the private
sector in the area will further support the restoration
of the Argan forest.

The regulation of the Argan forest gives
wide rights of enjoyment to the inhabitants.
These rights, which include, among other things,
deadwood collection, fruit picking and land use,
should be reviewed so that they can be reconciled
with a good agro-forestry balance.

high demand for water resources, demonstrate the
importance of interactions between this ecosystem
and its human environment and constitutes both
challenges and assets for its preservation.

In order to no longer be content to accompany
the current dynamic toward a situation of decline
by limiting itself to preserving what already exists,
it is considered imperative to focus the bulk of
the interventions on the overhaul of the existing
regulations, and renewal of forest resources. The
formulation of the projects should be based on the
consideration of regeneration as the main nucleus
around which other accompanying actions will
be carried out making it possible to facilitate the
adhesion of the populations concerned.
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Abstract

This article presents the results of a reconnaissance and detailed forest pathological survey of tugai
forests of the floodplain of the Syrdarya and Ile rivers. The studies were carried out at KSU “Otyrar
forestry” along the floodplain of the Syrdarya River and KSU “Bakanas forestry” along the floodplain
of the Ile River. The reconnaissance surveillance was carried out by an overground visual method from
May to September 2021. Also, detailed surveys of the infestation and degree of damage to trees and
shrubs by insect pests were carried out. According to the survey results, the sanitary condition of tugai
forests is satisfactory. At the same time, the average degree of damage by leaf-gnawing and gall-forming
pests of Populus diversifolia and Eleagnus angustifolia is more than 50%, which confirms the need for
forest pathological monitoring.

Key words: Tugai forests, floodplain river, forest pathological survey, pests, diseases, forest
plantations, insects, degree of damage.

Introduction

Tugai forests are among the most degraded the coastal drifts, as well as flat depressions of
forest types in countries where they represent a floodplains, flooded by spring flood waters, are
significant part of the state forest lands, namely usually occupied by thickets of shrubby willows.
in Azerbaijan, Kazakhstan, Turkmenistan, and In more elevated places, the first terraces are
Uzbekistan. In Soviet times, areas occupied by occupied by the plantations of the Russian olive
tugai forests were destroyed for agriculture. The (Elaeagnus angustifolia). The second terraces
subsequent increase in water withdrawal from with undulating relief are usually occupied by the
rivers for irrigation has led to a decrease in river  sparse plantations of the Turanga which is Populus
flow and seasonal flooding, increasing their diversifolia and Populus pruinosa. The soils under
degradation. The remaining tugai forests are such plantations are alluvial-meadow loamy or
under increased pressure because of tree felling, silty-sandy loamy saline. The ground waters
firewood and livestock grazing. Tugai forests are  here are at a depth of 2-3 meters. On the second
one of the most important ecosystems in the region  terraces there are dense, difficult-to-pass thickets
and provide vital ecosystem functions in drylands, of salt tree (Halimodendron halodendron) and
because of which there is a significant increase in  tamarix. Among the tugai forests, a special place
the need for their urgent restoration [1]. is occupied by the floodplain of the Charyn River

Tugai forests always have their own special in the Almaty region, where relict plantations of
microclimate, which significantly distinguishes Sogdian ash grow on alluvial meadow soils [3].
them from ecosystems located around deserts. Among shrub vegetation in tugai forests, you
Tugai forests are called oases of deserts [2]. They can find, in addition to tamarix, and salt tree, also
do not form continuous forests along the river, but  goat's-wheat (4traphaxis), barberry, sea buckthorn.
grow in a narrow, intermittent band, interspersed Many different herbs and lianas are also found in
with open meadow spaces and reed thickets. tugai: reed, kendyr, licorice, cattail, reed grass,

Due to the frequent changes in the river clematis, blackberry, and chiy (4chnatherum). In
and the accumulation of new deposits, there total, about 600 plant species grow here [4].
are changes in the water table, which leads to a The main reason for the anthropogenic
natural change of vegetation. Narrow bands along  degradation of tugai in Central Asia is the
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regulation of river flow, which leads to a change
in the flood flooding regime (usually leading to
a decrease in flood water content), a change in
the character and renewal of tugai tree-shrub and
herbaceous communities. Climate change, along
with anthropogenic regulation of runoff, is also
the main reason for the widespread degradation
of relict tugai ecosystems in Central Asia, since

Materials and methods of research

The study of increasing resilience, restoring
tugai forests and afforestation in the southern
regions of Kazakhstan is based on information
from literary sources and scientific works. The
studies of foreign scientists were also studied [5-
9].

The purpose of forest pathological survey
and forest pathological monitoring is collection
and analysis of information on the sanitary state
of forests (size and degree of littering, drying out,
pollution) and forest pathological state of forests
(area of foci and degree of damage, damage by
pests), modern detection, assessment and forecast
of changes in sanitary and forest pathological state
of forests and ensuring sanitary safety in forests.

Special observation over forest pests is carried
out to timely detect their mass reproduction, predict
the development of foci and plan extermination
measures. Forest pest surveillance is subdivided
into reconnaissance and detailed surveillance.

Reconnaissance surveillance is a visual
method of detecting mass leaf-eating insects and
their eye registration. During the reconnaissance
survey in the state forestry institution, three areas
of the same taxation composition with an area
of at least 10 hectares are selected. The presence
of pests in the plantations is judged by the most
characteristic and simplest signs: the presence of
insects at different stages of their development,
the damage they cause, as well as characteristics
specific to certain species: nests, feces, larvae, leaf
bits. For each species, the lightest but most reliable
signs are selected to ensure the correct recognition
of the pest. Reconnaissance supervision with
minimal labor and time costs allows to quickly
identify foci of pests, to notice a sharp change in
their number.

Accurate digital data on population dynamics

Results

The current state of tugai forests was
characterized based on forest inventory
materials of past and recent forest inventory,
information from literary sources and scientific

13

the main trends in climate change (an increase in
temperatures and a decrease in precipitation in the
warm half of the year, in summer and autumn,
as well as a lengthening of the warm period)
contribute to an increase in the desiccation of
floodplains. and delta areas during the growing
season.

can be obtained with detailed surveillance. In
this case, it is most expedient to select areas of
plantations in which an increased number of pests
has been revealed by reconnaissance supervision.
The area of each allotment, homogeneous in nature,
should be at least 10 hectares. In the allotment,
one permanent trial plot is laid with a size of at
least 0.1 hectares (20x50 m). The main accounting
period is autumn. Methods for recording a pest on
a permanent test plot depends on its biology.

When considering pests wintering in litter or
soil, the test plot is divided into 5 parts of 200 m2
(20x10 m) and the next part is taken annually. The
litter or soil is carefully examined to the depth of
occurrence of the pest and not only individuals of
one species, but also other detected pests, as well
as pupae or cocoons, are selected. A common sign
of pest detection is the droppings of their larvae.
Wintering eggs are counted over the entire sample
plot, the results are recalculated on average per
tree and multiplied by the number of trees in the
sample. The data on the number and condition of
the pest obtained during the surveillance make it
possible to assess the quantitative and qualitative
indicators of its outbreak.

The question of carrying out the fight against
leaf-eating insects is decided considering several
circumstances - the state of the foci, natural and
economic conditions. The most important is
the average number of pests established during
supervision and accounting. It is compared with
the number that is critical for a given species,
considering the age of the stands. The fight is
prescribed if the threat of eating up the leaves of
tree species is 50%. Assessment of the resistance
of trees to pests and diseases in the presence of
damage is carried out on the scale of A.Ya.
Ogorodnikov [10].

works, cartographic materials and the results of
instrumental observations performed on permanent
and temporary sample plots.

In 2021, the Almaty branch of Kazakh
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Scientific Research Institute of Forestry and
Agroforestry named after A.N. Bukeikhan
began to work on the development of scientific
foundations for increasing resilience, restoring
tugai forests and afforestation in the southern
regions of Kazakhstan.

In the tugai forests of the floodplain of the
Syrdarya and Ile rivers, forest pathological
surveys and forest pathological monitoring are
carried out, the purpose of which is to collect
and analyze information on the sanitary (size
and degree of littering, drying out, pollution) and
forest pathological state of forests (areas of foci
and degree of damage, damage by pests), timely
detection of foci of insect pests, assessment and
forecast of changes in the sanitary and forest

a

pathological state of forests and ensuring sanitary
safety in forests.

The reconnaissance surveillance was carried
out in the tugai forests of the “Otyrar forestry” of
the Turkestan region and the “Bakanas forestry” of
the Almaty region (Figure 1). The reconnaissance
survey was carried out on specially selected areas in
plantations characteristic of the emergence of foci
of harmful forest insects or by examination along
special route routes crossing such plantations. The
extent of damage to the stand is assessed using a
tree condition category scale.

The results of the reconnaissance forest
pathological survey of the tugai forests of the
floodplains of the Syrdarya and Ile rivers are

presented below in the (Table 1).

Figure 1 - Reconnaissance survey of tugai forests of the Ile River floodplain

Table 1 - Results of reconnaissance forest pathological survey of tugai forests of the floodplain of

the Syrdarya and Ile rivers

Survey results

Damage degree

Found damage to trees by
leaf-gnawing, gall-forming
pests. There are dead
standing trees.

4 - points - no
more than %4
part of plants are
damaged (0.8)

Found damage to trees by
leaf-gnawing, gall-forming
pests. There are dead
standing trees.

4 - points - no
more than %
part of plants are
damaged (0.8)

Found damage to trees by
leaf-gnawing, gall-forming
pests. There are dead
standing trees.

4 - points - no
more than %
part of plants are
damaged (0.8)

KSU, Route Inspection Examination
number method terms
Otyrar forestry, | Ground, visual May-
Route No.1 September
Otyrar forestry, | Ground, visual May-
Route No.2 September
Bakanas Ground, visual May-
forestry, Route September
No.3
Bakanas Ground, visual May-
forestry, Route September
No.4

Found damage to trees by
leaf-gnawing, gall-forming
pests. There are dead
standing trees.

4 - points - no
more than %
part of plants are
damaged (0.8)
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During the reconnaissance survey of tugai
forests in the floodplain of the Syrdarya and Ile
rivers, the presence of damage by leaf-gnawing
and gall-forming pests was established. There are
dead standing and dry-topped trees.

Also, in the tugai plantations of the floodplains
of the Syrdarya and Ile rivers, a detailed forest
pathological survey is carried out, that is, the
fluctuations in the number of species of harmful
forest insects under examination are clarified, the
causes of these fluctuations are established, and
based on the data obtained, short-term and long-
term forecasts of the development of outbreaks of
their mass reproduction are developed.

During a detailed examination, several sites are
selected for each type of pest, which are examined
twice a year at a time frame set considering the
biology of the pests. Planting areas are selected
in which reconnaissance supervision revealed an

increased number of pests. In the allotment, one
permanent trial plot is laid with a size of at least
0.1 hectares (20x50 m). The main accounting
period is autumn. Methods for recording a pest on
a permanent test plot depends on its biology. When
considering pests wintering in litter or soil, the test
plot is divided into 5 parts of 200 m2 (20x10 m)
and the next part is taken annually.

During the detailed observation there were
found that leaves of Populus diversifolia damage
by leaf beetles. Foliage of Eleagnus angustifolia is
damaged by leaf-gnawing insects. Root-gnawing
pests (beetles) were found in insignificant
quantities (less than 1 pc. per 1 sq. m.) (Figure 2).
Also, according to the results of the detailed survey,
the average degree of damage by leaf-gnawing
and gall-forming pests of Populus diversifolia and
Eleagnus angustifolia is more than 50%.

d

Figure - 2. Forest pathological monitoring in tugai forests of the floodplain
of the Syrdarya and Ile rivers

Discussion of the results and conclusion

According to the results of the reconnaissance
and detailed forest pathological survey, the sanitary
condition of the tugai plantations is satisfactory.
No active foci of pests and diseases were found.
However, it is recommended to conduct forest
pathological monitoring in the tugai forests.

15

In tugai forests, it is recommended to carry
out silvicultural and forestry activities, including
sanitary felling, cleaning up debris, selecting
places for forest crops that meet the conditions
for favorable plant growth, fulfilling agrotechnical
conditions for growing and caring for crops,
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creating mixed and rapidly closing crops, and of forest plantations to damage by pests.
others. All these measures increase the resistance
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Tyiiin

byn wmakanmana Celpmapusi e3eHi MeH line e3eHi jkailbuIMachIHIAFbl TOFaWibl OPMaHAAP.bI
OapyiaylIbUIBIK KOHE OPMaH HaTOJIOTHSUIBIK 3€PTTEYIIH HOTHXKeNepl KEeJNTIpiareH. ATainFaH 3epTrey
Celpapust e3eHi kalbUIMachIHBIH OoWbIHIaFbl "OTheipap opMaH mapyambuibirbl’ KMM-ne xonHe
Ire e3eHi jkalbUIMACBIHBIH OOWBIHIAFbl "bakanac opmaH mapyambuibiFel’ KMM-ge xyprizini.
Bapmaymbuiblk Kajgaranayapl TeKCepy OapbIChIHA OpMaH IIIiHZETi xKep OSTiH BHU3yalbabl TICIIMEH
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xyprizinai. Exi aymakTsr 3eprrey 2021 sKbUIIBIH MaMbIP-KBIPKYHEK alTapbeIHIa KYPri3inmi. Aramrap
MeH OyTalap/IblH 3aKbIMIAHYBIH KOHE 3aKbIMIAHY JOPEKECIH eTrKel-TerKeil 3epTTey CHITaTTall/Ibl.
3usHKEeCTepAiH op TYpi YIIiH OipHelIe yJacKelep TaHIalabl, oJlap 3USHKECTEPIiH OMOJIOTUACHH eCKe-
pe OTBIPHITT OeNTiNeHTeH Mep3iM/Ie JKBUIBIHA €Ki peT TeKcepisii. 3UsSHKeCTePAiH AaMyBIHBIH KHICKBI
Ke3eHiHe JalbIHJANaThIH YaKbITKa OOJDKay jkacay Ke3iHJe KOJJIAHBUIATHIH IHAETTIH CaHABIK JKOHE
canaliblK KOPCETKIIITEPiH aHBIKTal OTHIPHIIT €CETKe alry KYPTi3iii.

KinT ce3nep: Torailnsl opmaHaap, xKalbliMa, OpMaH MaTOJIOTUSUIBIK 3€PTTEYIIEP, 3UTHKECTED, aypy,
eKITeriep, KOHIIKTEP, 3aKbIMIaHY JOPEKeci.

PE3YJIbTATHI JECOITATOJIOTMYECKOI'O OBCJIEJTOBAHUA TYTAWMHBIX
JECOB NOHUMBI PEK CHIPIAPBHS U JIE
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xosaticmea u acponecomenuopayuu umenu A.H. Byketixanay,
2. Anmamuil, Kaszaxcman
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AHHOTALUA

B nanHOIi cTaThe pUBEICHBI PE3YIBTATHI PEKOTHOCIIMPOBOYHOTO U JETATFHOTO JIECOMATOIOTHYe-
CKOTO 00CIIeIOBaHUS TYTalHBIX JIecoB OWMBI pek Chipaapes u Mie. MccnenoBanus ObUTH POBEICHBI
B KI'Y «OTsIpapckoe JiecHOE X0351UCTBOY» BIOIL TOUMEI p. Coipaapes u KI'Y «bakanackoe jgecHOE X0-
3sIICTBOY BJIOJIb TOWMEI p. Mite. PexorHocinpoBOYHBIH Han30p OBLT MPOBE/IEH HAI3€MHO-BU3YaIbHBIM
croco06oMm ¢ Mast 1o ceHTsI0ph 2021 roma. Takxke ObUTH POBEICHBI ACTATBHBIC 00CIICIOBAaHUS 3apaskeH-
HOCTH M CTETICHH TTOBPEK/ICHUS JePEeBbEB M KyCTAPHUKOB HACEKOMBIMU-BpenuTensiMu. [1o pesynpratam
o0ciieToBaHNN, CAHUTAPHOE COCTOSIHUE TYTAWHBIX JIECOB SBISIETCS yIOBIETBOPUTENBHBIM. [Ipu aTOM
CPeIHSS CTENEeHb MOBPEXKICHNUS INCTOTPHI3YIIUMHE U TaJNI000pa3yIONIMMA BPETUTENIMHU TypaHTn JInuT-
BHHOBA M Pa3HOJUCTHOH M JI0Xa Y3KOJIUCTHOTO cocTaBisgeT 6onee 50%, 4To moATBepK1aeT He0OX0 -
MOCTb MTPOBEJICHHS JIECOMATOIOTHIECKOTO MOHUTOPHHTA.

Kurouessle ciioBa: TyraiiHbie Jeca, moiiMa pekH, JeconaToIornaeckoe 00cie[oBaHue, BpeIUTeNH,
0o0JIe3HH, JIECHBIE HACaAK
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KAYECTBO IIO4YBbI 4 EE IINIOAOPOJUE, KAK COCTABJIAIOIIIASA
HOBOM XAPAKTEPUCTHUKH «3JIOPOBBE ITOYBbI»

Knooa JIJ1.%, 3yesa H.b.", Kynanbaes K.K.!
TOO «Hayuno-npouszeo0cmeentulil yeHmp 3epHoeozo xossiicmea umenu A.M.Bapaesay,
n. Hayuneuii, Kasaxcman
E-mail:1 zhlobal @mail.ru

AHHOTALUA

[InonopoaHas 1 3M0poBasi MOYBa — STO MPOAYKIIMOHHAS, CPeI00Opasyro-mas, GnopecypcHas 3Ko-
cuctema 3emitd. 310pOBhE TOYBBI MOXKHO CYHTAThH CO-CTAaBHOW YaCTHIO TUIOIOPOAMS, BayKHEHIeH yHK-
[IMOHATBHONW OMOJIOTHIECKOM Ka-Teropruei. 1lenpro MaHHBIX UCCIeNOBaHUN OBIIIO HW3yYCeHUE BIUSHUS
Oprann4e-ckux ()OHOB C 3allaXWBaHNE B ITOYBY IJIACTOB MHOTOJIETHUX TPaB, HA YBEIMYEHHUE MOCTYTIIE-
HUS OPTaHUYECKOTO BEIIECTBA B TIOYBY B BHJI€ PACTUTEIHHBIX OCTATKOB, YTO TIO3BOJIHUT COXPAHUTH MPO-
OyleMy BOCTIPOM3BOJICTBA M COXpPaHEHHS IIOAOPO-AUA W KadecTBO MOYBHL. V3yueHue mpoBOAMIOCH B
CPaBHEHWH C TPAJAUIIMOHHBIM ()OHOM, T/Ie BHOCHINCH MIUHEpAJIbHBIE y100peHus. B mouBeHHBIX 00pas3-
1ax OIpe-AelsIN CoAepKaHne OPTaHMYECKOTO BEIIECTBA 1 ero JaOMIbHBIX (Ppakinid, a TaKXkKe Coaep-
JKaHHME OPTaHMYECKUX MOJUTFOTAHTOB (MUKPOAJIEMEHTOB U TSDKEJUTBIX MeTaiuioB). CofepikaHne opraHu-
YECKOTO BEIIECTBA M eTo JabWIbHBIX (DpaKIuii Ha opranndeckoM (hoHe, HAXOIUIOCh Ha OTHOM YPOBHE
B CPaBHEHHWH C TPAJAWIHNOH-HBIM, OTIMYAACh 1O TOAAM B 3aBUCHMOCTH OT YCJIOBHH BEreTallMOHHOTO
neproaa. Hakorienne MUKpO3JIeMEHTOB, TSDKEIBIX METAJUIOB TakK K€ pasindanoch MO TO-/aM U IO
BapHaHTaM, HO TTOJIyYE€HHBIE PE3yNbTaThl HE TIPEBHIIIAIN PEKOMEHI0-BAHHOHN MPEAETHHO OMYyCTHMOM
KOHIIEHTPAITHH.

KuroueBble cjioBa: TpaIuIMOHHOE 3eMIIEJIENINE, OPTAaHUIECKOEe 3eMJIe/IeNe, MUKPOIJIEMEHTHI,

IJI0JI0PO/INE TTOYBHI, TaOUIIBHBIN TyMYC, BOJOPACTBOPUMEII T'yMYC, 3I0POBBE TIOYBHI

BBenenue

3/10pOBbE TIOYBBI OTHOCHUTCS K OWOJIOTHYE- TIOJ-JepKaHUsl OMOIOTUYECKON POTYKTUBHOCTH,
CKAM, XUMHYECKMM W (U3NYECKHM XapaKTe- KadyecTBa OKPYKAMOIIEH Cpeibl s yKPeTICHHS
PUCTHKAM IIOYBBI, KOTOpPBIE HEOOXOAWMBI U  3JIOPOBBSI PACTCHHM, )KUBOTHBIX U YEIIOBEKa. DTO
JIONTOCPOYHON M YCTOWYH-BOM TPOJYKTUBHOCTH  OIpEACTICHHE BO3-HUKIIO M3 KOHIIETIIHNA KayecTBa
CEJIBbCKOTO XO034MCTBA C MHHHMAJIbHBIM BO3A€- MOYBbI U auckyccuid 1990-x rogos. HecmoTps Ha
CTBHEM Ha OKPYKAIOIIYI0 Cpely. XOTS 3I0pOBbE  TO, YTO 3TH KOHIICTIIINU CYIIIECTBOBAIH B TCUCHHE
ITOYBHI HEJB3ST U3MEPUTH HANIPSIMYIO, MOK-HO Ce- JOJTOTO BPEMEHH, BO30OHOBJIE-HHME HWHTEpeca K
JaTh BBIBOJI O COCTOSIHUM TIOYBHI IyTEM aHalN3a YTOYHEHUIO TIOHSTHUS 370pPOBbS MOYBHI HAOIOIa-
KOHKPETHBIX CBOWCTB ITOY-BHI (Harmpumep, comep- ercs ¢ 1996 roxa u o ceit nens [1,2,3].
JKaHHE OPTaHUYEeCKOTO BEIIECTBA) M HAOIFOICHUS [lo muenmio Kibblewhite M. G. TepmuHbI
3a COCTOSI-HHEM TI0YBHI (HAIIpUMep, TUIOAOPOIHS). «Ka4eCTBO TOYBBD» M «3JI0POBHE TMOYBBD» YacTO
OnHa W3 KIIOYEBBIX 3a/ad TMPH OIpENe-JIEHUH  HCIONB3YIOTCS KakKk CHHOHUMBI M pa3padoTaHBI
3JI0pPOBBE TIOYBHI - ATO TONYYEHHE MMOKazaTenell, Ha OCHOBE OJHHMX M TeX jK€ OOIMX KOHIICTIIHH,
KOTOpBIE MOYXHO HCIIONB-30BaTh JJISl OIIEHKH T€- HO MEXJIy HHUMH €CTh CYIIECTBEHHBIC Pa3IHYMs.
KYIIIETO COCTOSTHUS TTOYBHI U, CIeIOBATENbHO, Ui Kade-cTBO MOYBBI OTHOCHUTCS K IMTPHUTOTHOCTH KOH-
Pa3BUTHSI YCTOHYMBBIX CEIBCKOXO3SHUCTBEHHBIX KPETHOMW IOYBHI JIsi KOHKPETHOTO BU-/1a MCIIONb-
cuctem [1]. 30BaHMs (MMAalTHU, CEHOKOC, MAcTOMINA W T.I.), B

[lonsiTHE O 37M0pOBHE TOYBHI OMPEACISIOCH TO BpeMs KaK 3/J0POBBE TIOUBHI SBIISETCS MTOHATH-
pa3IMYHBIMA aBTOPAMH Ha TPOTSHKEHWH MHO- €M OoJiee OOIIMM M BKJIFOYAaET MHOTOYHCIICHHBIC
rux ner. Doran J. W. onpenenun 310 moHSATHE (DYHKIIUH ITOYBHI [4].
KaK TOCTOSHHYIO CITOCOOHOCTh TOYBHI (DYHKIIH- OcHOBHas 3amadya B paMKaxX YCTOHYHUBOTO
OHHMPOBATh KaK JKW3HEHHO Ba)KHAS CHCTEMa Il  YIpaBJICHUS IMOYBAMH 3aKJIIOYa-€TCs B COXpa-
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HEHUU SKOCHCTEMHBIX YCIYr NPU ONTUMHU3ALMU
YPOXKANUHOCTH CEJIb-CKOXO35HCTBEHHBIX KYJbTYP.
IIpennonaraercs, 4To 340POBBE TOUBBI 3aBUCUT OT
MOJIJIEPIKKHU YEeThIPEX OCHOBHBIX (DYHKIIMI: Ipeos-
pa30BaHMsl YIVIEPOAA, IUTATEIb-HbIE LIUKIIbL, MO/~
JIep)KaHUE CTPYKTYpPBI MOYBBI, U PEryJUPOBAHUE

MatepuaJibl 1 MeTOABI HCCJIeAOBAHUIA

WccnenoBanns mpoBOAMINCH B 3€PHOIIAPOBBIX
TPEXMOJIBHBIX CEBOOOOPO-TaX C OPraHUYECKOH U
TPaJAMLIMOHHON CUCTEMOW 3eMIIeEeusl Ha II0JIe
Ne 9 TOO «HITL3X nm. A.W. bapaeBay. SIpoBas
MIIICHATIA ¥ TPUTHKAJIE Yepel0BaINCh B CEBOOOO-
poTax: map-IiIeHna-MIIeHUIA U Tap-TPUTHKAJIe-
TpuTHKaiue. Mcrnons30-Bauch copTa: ipoBas Msr-
kas mmenuna [lopranauackas — 95 ymydmeHHas,
spo-BoM TpuThKame PocuHaka. OTBITE pa3BepHY-
THI BO BPEMEHHU H B MPOCTPAHCTBE B 4-X KpaTHOU
MMOBTOpHOCTH, pa3mep npensaku 4,3x30 m. Ilo
TPaIUIIMOHHOW CHCTEME 3eMJICAEI s MIIeHUIA U
TPHUTHKAJIE BBICEBAJIHCH 10 TUIACTY MHOTOJIETHHX
TpaB C MPUMEHEHNEM MHUHEPAIbHBIX yIOOpEeHHIA,
amModoc (11-46-0) BHOcHIICS B map B mo3e P40,
ammuagHas cenutpa (34-0-0) BHOCHIACH €XKETO-
HO TIOJT TPEAIIOCEBHYIO KYIBTHBAINIO 10301 N20,
N40, N60, N80. IIpu opranmdeckoil CucTeme, 1Mo

PesyabTarsl

Ieny uccnenoBanuii, U3y4eHUE BIHSHUS Op-
raHW4ecKuX (OHOB C 3alaxvBa-HUEM B TIOYBY
IJIACTOB MHOT'OJIETHUX TPaB, Ha yBEIMYEHUE II0-
CTYIUIEHUs OPraHHU-YECKOI'O BEIECTBA B IOYBY
B BHJIE PACTUTENIbHBIX OCTAaTKOB, YTO IO3BOIUT
COXpa-HUTH POOJIEMY BOCTIPOU3BO/ICTBA U COXpa-
HEHHUs T'yMyca U KauecTBO IouBbl. J[JIs1 coxpaHe-
HHUsL €CTECTBEHHOI'O U JIOCTUKEHMS PACLIIUPEHHO-
0 BOCIPOU3BOJICTBA IOY-BEHHOI'O IJIOJOPOAUS,
o0ecTeunBaonIero CTa0MIbHBI POCT YypoKaid-
HOCTH C.-X. KYJIBTYp, TIPEKIE BCETO HEOOXOIMMO
BHECCHHE MHUHEPAJILHBIX U OPraHUYECKUX y1o0pe-
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BpenuTeneid U Oonesnel. Kaxmas u3 oTux QyHK-
HI/Iﬁ MPOABJISICTCA KaK COBOKYITHOCTH MHOKECTBa
OMOJIOTHUECKUX TPOLECCOB, 00eCTIeYMBaEMBbIX
pa3HoOOpa3ueM B3aUMOJCHCTBYIO-IIUX TOYBCH-
HBIX OpPraHu3MOB I10J BJIUSAHHUCM a6PIOTH'—IeCKOﬁ
TIOYBEHHOMU cpeanl [5].

IJIaCTy MHOTOJIETHUX TPaB, BApUaHTHI yI00peHUN
BKJTIOYAIOT BHECEHHUE B MAp HAA3EMHYIO Oromaccy
0000BBIX TpaB: dcmapreT — 47,1, monepHa - 43,2,
TOHHWK - 47,1 1/Ta U 371aKOBBIX TpaB — KOCTpeET] -
57,1, )xuTHIK - 48, 5 /ra. J1036I OPraHUYECKUX U
MHU-HEpaNbHBIX yI0OpEHUH PACCUUTAHBI C yUETOM
obecrieueHus 6e3MehUIIUTHOTO Oa-JIaHca dIEMEH-
TOB muTaHus B mouse. OTOOp TpoO MOUBHI MPO-
Bomwicst cormacHo craHmapra ['OCT 28168-89.
Omnpenenenne OPraHUYECKOTO BEIIECTBA ITOYBHI
npo-Bommmm 1o 'OCTy 26213-91, madunsHOTO
yriepojga 1o KonoHoBo#-benbunkoBon, BOJO-
PacTBOPUMOTO yTIeposa M0 METOANYECKUM yKa-
3aausM Hop-ranckoro AWM. OmnpeneneHue Mu-
KpPO3JIEMEHTOB JIeJIal COTIACHO MeTOamuecKnM
YKa3aHUSAM TI0 OIPEJIEICHUIO TSDKEIBIX METaJlJIOB
B TIOYBAX CENbX03YTOANHA M MPOAYKIINU PACTCHH-
eBojCTBa [6].

HUH B TOH win nHOU Gopme. TombKo OHU MOTYT
KOMIIEHCHPOBAaTh IIOTEPU OPraHUYECKOIrO Belle-
CTBa, CBSI3aHHBIE C €r0 MUHEPATIU3aIe 1 OTUY K-
JICHHEM C OCHOBHOM ¥ IMOOOYHOM PO yKITHei|7].
MeTteoposioruueckue yciaoBus B TOJIbl UCCIIe-
JOBaHHM, B 1I€JIOM, ObUIH OJa-rONPUSTHBIMU JJIS
pocTa U pa3BUTHS MHOTOJIETHUX TpaB, MIIEHUIIBI
u gpoBoro tputukaie. O1HaKO, B TEUEHUE Bere-
TalMOHHBIX MEPHUOOB, TEMIIEPATyPHBIH pe-KuM
XapaKTepU30BAJICS HEYCTOMYMBOCTBIO, a BBINAB-
e aTMOocQepHbIe 0CaTKu — HEPaBHOMEPHOCTBIO
pacpeneneHus o Mecslam 1 JeKa1aM.
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Tabmuma 1 —Arpomereoposorndeckre oka3aTeian BereTaiinoHHoro nepuosa 3a 2018 - 2020 rofsr,

TOO «HIIL3X nm. A.W. bapaesay

2018 T. 2019 r. 2020 T. CpeHeMHOTOJICTHHE
Mecsibt E MTOKa3aTeIn
<
§( cc}I/)T OIC;J,I cC}I/)T Olc;),l cC}I/)T OIC;J’I cp. cyT. t0 C | ocanku, MM.
t0 C MM. t0 C MM. t0 C MM.
I 17,0 5,6 12,9 5,0 19,2 5,6 16,8 11,8
Wronn II 16,1 13,8 12,7 | 24,1 17,4 5,0 18,7 14,2
1 17,7 | 49,9 | 16,8 11,4 | 11,0 | 39,5 19,6 13,5
Cpeonee 16,9 | 693 | 14,1 | 40,5 | 158 | 50,1 18,3 39,5
I 22,0 3,0 20,0 2,3 14,8 | 24,9 20,1 18,9
Hroms 1T 21,9 9,8 26,4 0,0 22,0 6,0 20,0 20,4
I 16,5 | 34,3 199 | 13,2 | 16,3 15,7 19,6 17,7
Cpeonee 20,1 | 47,1 | 22,1 | 155 | 17,7 | 46,6 19,9 57,0
I 19,8 0,3 19,2 0,3 23,0 8,7 18,8 13,4
ABrycT I 159 | 48,0 | 19,6 4,0 17,9 | 18,3 18,1 12,6
I 10,1 | 37,5 156 | 21,7 | 18,0 0,3 15,5 13,8
Cpeonee 153 | 858 | 181 | 26,0 | 19,6 | 27,3 17,4 39,8
3a BereTarMoHHbIN Mepro/T 17,4 1 202,2 | 18,1 82,0 | 20,3 | 1240 18,5 136,3

Maii 2018 rozma Obin xomoxHeiM. Ocaiku B
HIOHE MECSIIIE IPEBBIIIAIN MHO-TOJIETHIO HOPMY
(39,5 vm) ma 29,8 MM (Tabmuma 1), gTo Omaro-
MIPUATCTBOBAJIO (POPMUPOBAHUIO XOpPOILIEH 3ere-
HOW Macchl TpaBs, POCTY M PAa3BUTHIO IMIIECHULBI U
SIPOBOTO TpUTHKaje. [loromHsle yciaoBus HIONS,
Ha YpPOBHE CPEIHEMHOIOJIETHHX IOKa3aresel
CIIOCOOCTBOBAIM XOPOLIEMY POCTY U Pa3BUTHIO
MIIEHUIBl U SpoBOro Tputukane. Ocankd, BbI-
[IaBIINE B aBI'yCTE, IPEBBICHIIN CPEIHEMHOTOJIET-
HIOK HOpMY Ha 46 MM, IpU ’TOM TeMIIepaTypHBI
pexum (15,30C) ObuT HIXKE CpeHe-MHOTOJIETHE!
HOpMEI (17,40C), 9TO CIIOCOOCTBOBAIIO 3aIEPIKKE
Pa3BUTHS 3€PHO-BBIX KYJIbTYpP U IOSIBICHHIO 00-
JIE3HEH.

B mae 2019 ronma nabmomancs Hemooop ocaj-
KOB B 3 pa3za. OcaJku B UIOHE MECSLE - HA YPOBHE
cpemHeMHOTONeTHEH HOPMEI (39,5 MM), crmoco0-
CTBOBaJTM (hOPMHUPOBAHHUIO XOPOIIIEH 3eIeHON Mac-
Cbl MHOT'OJIETHUX TPaB, POCTY U Pa3BUTHIO MIIECHU-
LBl U IPOBOTO TpUTHKasIe. OTCYTCTBHE OCaIKOB B
MIEPBOI U BTOPOI IeKa-/1ax UI0JIA IIPU TEMIIEPATY-
pe 20,0-26,40C, caepx’uBajgo poCTOBBIE MpoOLEC-
Chl MIIEHUIBI U SPOBOr0 TpUTUKaNE. B Tperbeit
JIeKajZie — JIUBHEBBIN NOXKIb. B aBry-cte mecsue
Takke HaOmIOJancs HeAoOOp OCaaKOB B TeEp-
BOM-BTOpOH nekanax. B Tperbeil gexane mecsia
JTUBHEBBIE JOXKAU (21,7 MM) 1 OOMIIBHBIC JTOXKIH
TIepBOH 1eKkapl ceHTA0ps 32,1 MM, mpu HopwMme 8,7
MM H XOJIOJTHBINA TeMnepaTypHbiid GoH 9,60C npu

20

Hopme 13,80C 3aMemInin MpOIecc TO3PEBaHUS
3epHa MIICHUIBI U SPOBOTO TpuTHKane. OTcyT-
CTBHE OCAJIKOB BTOPOM JI€Kaabl U IOBBILICHHBIN
temrte-parypHsiid ¢on 13,10C mpu vHopme 11,70C
croco0CcTBOBAIH (hOPMHUPOBAHHUIO YPOXKasi, CO3PE-
BaHUIO 3epHA U Ka4eCTBEHHOU yOOpKe 3epHa.

Kimmvartnueckne ycmoust 2020 roma xapak-
Tepu3yloTcsi OoJjiee BHICOKHUMHU TeMIepaTypamMu B
HaJajie BECHBI U JeToM. BeceHHmit mepruon ObLT
0oJiee 3acym-IMBBIM, B MapTe U Mae MPAKTHYECKH
OTCYTCTBOBAIM OCaAKH. Taxke HaOIoga-1ach
aKTHUBHAs BETPOBas ACATEIHHOCTh C TIOPHIBAMHU
10 20 m/c u Goiee, 4TO CrIO-COOCTBOBAIIO MHTEH-
CHBHOM MOTEpE MOYBEHHOM BJIard U MPOSIBICHUIO
aTMocdep-HOl 3acyxu, KOTopas HaOIrojarach
6osee 50 gHel, BILIOTH 10 26 UIOHS, KOrJa 3a JBa
JTHS BBITIAJIAa MECsSYHas HOpMa 0CaakoB -39,5 mw,
YTO OJArONpPUATHO CKa-3aJI0Ch HA Pa3BUTHU pac-
TEHU MILIEeHUIIbI U TpUTHUKaJE. BplnaBiive B Ha-
yasie WIONS OCAaJKH CIIOCOOCTBOBAIM XOPOIIEMY
YBJIQKHEHUIO KOPHEOOUTAEMOTO CIIOS ¥ PA3BUTHIO
BTOPUYHON KOPHEBOU CUCTEMBI SIPOBOM IMILIEHUIIBI
u tputnkane. Cyxas moroja, yCTaHOBUBIIAsCS B
TIepBOH, TPEThEH NeKane aBrycra, ClocoOCTBOBA-
71a OBICTPOMY CO3PEBAHMIO 3€pPHA M YK€ B Hayae
CEHTSIOPSI MMO3BOJIMIIA MPUCTYIHUTHh K yOOpKE ypo-
Kasi SIPOBBIX IMIIICHHUIIBI U TPUTHKAJIE.

UepHO3eMBI 105)KHEBIE KapOoHaTHbIe B 30HE Ce-
BepHOro KaszaxcraHa xapakTe-puU3yrOTCsl HE BBI-
COKHM COJIepKaHHEM OpPTaHMYECKOTO BEIIECTBa
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(3-5%). Ha u3y-uaembIX BapraHTax B CpEIHEM 3a
2018-2020 roas! comeprkaHue TyMyca COCTaBH-JIO
3,34%, uto mo rpaganuu TroprHa COOTBETCTBYET
HHU3KOH 00€CTIeUeHHOCTH MTOYB TYMYCOM. Y YHTHI-
Bas KIIMMaTHYECKNE yCIOBHS U3Y9aeMbIX JIET, CO-

JiepyKaHue TyMyca B TIOYBE Ha PAa3HBIX KYJIbTYpax
M0 pasHbIM MPEANICCTBEHHUKAM OTINYa-JIOCh I10
rogaM. B cpejHeM cojnepkanue rymyca BapbHpoO-
Bajio oT HU3KOro (2,90%) k cpennemy (4,20%).

Tabnuma 2 - CoepxkaHue OpraHUYECKOTo BEIeCTBa B mouse, %, B cioe 0-20 cm.

Kynbrypa TpagunmonHoe 3emiienenne Oprannueckoe 3eMyeaenie
2018r. 2019r. 2020r. 2018r. 2019r. 2020r.
ITo mnacty noHHMKa
SlpoBas mmeHunIa 3,48 3,30 3,26 3,24 3,37 3,18
SpoBoii TpuTHKane 3,38 3,41 3,43 3,57 3,03 4,15
[o mnacty >xuTHsIKA
SlpoBas mieHuna 2,94 2,95 3,26 3,48 2,90 4,15
SlpoBoii TpUTHKATE 3,18 2,70 3,26 3,52 291 420

He Oomblnoe KONMMYECTBO JETHUX OCAIKOB
2019 roxa moBIUSIO HA HAKOI-JICHUE OpraHUYe-
CKOT'O BEILECTBA B MOYBE MO IJIACTY XUTHSIKA Ha
JBYX KyJIbTypax U IO OPTaHUYECKOMY U TPaTUIU-
OHHOMY 3€MJICCIIUIO, 110 CPABHEHUIO C APYTUMHU
roaMu, B CpeHEM cocTaBujo - 2,86% rymyca.
Oo6wnbHBIe ocamku 2020 roga ONaronpusiTHO OT-
pa3uiIKCh Ha OpraHUYECKOM ()OHE TI0 IUIACTY KUT-
HSKa MOJHSAB COJEPKaHHE T'yMyca B CPEIHEM 0
4,17%, 4T0 COOTBETCTBYET CPEIHEMY YPOBHIO IO
rpanarnuu TropuHa (Tabnuna 1).

[Motepss nmaOuabHBIX (OPM OPTaHUYECKOTO
BCILIECTBA, OIpPEACsAeT XU3Hb TOYBLI, €€ BaX-
HEWINUE arpOHOMMYECKHE CBOMCTBA U ypoOxXKai.
Herpanamus rymyca BO3HUKACT MPU AJIUTEIHHOM

JIeUINTE B TIOYBE CBEKHUX PACTUTENBHBIX OCTAT-
KOB MJIM KOTJ]a MCUEPIIBIBAIOTCS 3amachl OpraHH-
YECKOI'0 BEIISCTBA JJAOMIBHBIX KOMIIOHEHTOB| 8].

ConepkaHue Ja0WIBLHOTO YIJIepoJia W IO
(hoHAM W TIO TPE/IIECTBEHHIUKAM M BBICEBACMBIM
KyJbTypaM ObLIO Pa3IM4HO, HO B CPEIAHEM H TI0
IJ1acTy JIOHHUKA W TIO0 TUIACTY HUTHSKA COCTAaBH-
1o 0,68%. HemoctaTouHoe KOJUYECTBO OCAAKOB
2019 roma oTpaswioch Ha (HOPMHUPOBAHWH Jia-
OWIBLHOTO YIJIepo/ia Ha opraHuye-ckoM (oHe, co-
cTaBuB cpenuee copepxkanue 0,56%. Camoe BbI-
COKOE CofiepKaHHe JaOWIBHOTO yriiepoja, ObLIo
Ha opranndeckoMm (one B 2018, 2019 ronax korma
neuIrTa B IOYBCHHOM BJIard He ObLIO (Tabiuia
2).

Tabnuma 3 - Conepkanue nadbunpHOro yriepoaa (Crnad) B mouse, %, B cioe 0-20 cM.

Kynprypa TpamunonHOe 3eMIenesne Oprannueckoe 3emieiesne
2018r. 2019r. | 2020r. 2018r. 2019r. 2020r.
[o mnacty noHHHKA
SlpoBas mieHuna 0,75 0,68 0,68 0,74 0,68 0,71
SpoBoii TpuTHKae 0,76 0,67 0,55 0,74 0,40 0,65
ITo rutacty >xuTHsAKA
SpoBas mimeHuIIa 0,66 0,75 0,66 0,76 0,65 0,81
SlpoBoii TpuTHKAITE 0,74 0,52 0,65 0,80 0,51 0,75

K nerxko mMumHepannszyemoil 4acTu OpraHHye-
CKOTO BEILECTBA OTHOCST PacTU-TENIbHbIE OCTAaT-
KM, MUKPOOHYIO OMOMAacCy ¥ TOJBHMKHBIN TyMYC.
ITogBuKHBINA, BO-AOPAaCTBOPUMBIA TyMyC — 3TO
KOMIIJIEKC BEIECTB, T'YMYCOBOH MPUPOJBI, KOTO-
pBIH JIETKO MEPEeXOAHMT B pacTBOpUMYIO (opmy.
BonopacTBopuMble COEAUHEHUs], CO-CTABIISIOIINE
nepuepruvecKyro 4acTb IyMyca, OBOJBHO Obl-
CTPO TOJBEPraloTCsi MHUHEPAIU3alUl M CIIyKaT
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OCHOBHBIM MCTOYHHKOM JUISI CHHTE3a TYMYCOBBIX
Be-mecTB. [locTyruieHue B MOYBY KOPHEBBIX U
MOYKHUBHBIX OCTATKOB MHOTOJICTHHX TPaB IOBBI-
nraet 00ecreYeHHOCTh MOYBHI JIETKO MUHEPAIIHU3Y-
EMBIMH COCJMHEHHS-MH, KOTOPBIE HCKIIOUNTEIh-
HO BaXHBI 111 QOPMHUPOBAHUS HOBOW MUKPOOHOM
OMOMAaCCHl M IPYTUX OBICTPOTEKYITUX MPOIIECCOB
B mmo4Be[9].
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Tabnwma 4 - Coxeprkanue BogopactBopuMoro yraeponaa (Cu20) B mouse, %, B cioe 0-20 ¢

Kynprypa TpamumnonHOe 3eMienesne Oprannueckoe 3emieienue
2018r. 2019r. 2020r. 2018r. | 2019r. 2020r.
[To mnacty noHHHKA
Slposas nieHuIa 0,040 0,082 0,029 0,040 0,073 0,044
SpoBoii TpuTHKAJE 0,046 0,053 0,018 0,052 0,061 0,037
ITo rutacty >kUTHSKA
SpoBas mmeHuIa 0,090 0,066 0,025 0,060 0,058 0,048
SApoBoii Tputnkaie 0,042 0,076 0,061 0,028 0,078 0,066
AHanmu3upys MOJIyIeHHBIC JaHHBIC 1O TojgaM  Onurma 3).

M0 TPAJUIMOHHOMY M OpPraHHYECKOMY 3eMIiiejie-
JIMI0, MOXKHO YBHJIETh, YTO HEJOCTATOYHOE KO-
JMYECTBO aTMOC(EPHBIX OCAJKOB U IOYBEHHON
Biaru B 2019 romxy crmocoOcTBOBaIo hopMHUpOBa-
HUIO BOJIOPACTBOpUMOTrO yriepoJa. [loiaydeHHbie
3HaueHHs coctaBwiu B cpearem 0,068%, uto Ha
0,019% BpIre o cpaBHernto ¢ 2018 romom u Ha
0,027% Beime mo cpaBHeHuo ¢ 2020 rogom (Ta-

Ponb Menu B opraHusmMe pacTeHUN B3auMMOC-
BsI3aHA C €€ POINIbI0 B (DePMEHTATHUBHBIX MPOIIEC-
cax. Bxons B coctaB Okcumas, oHa yBETHYHBAET
HaNpsOKEHHOCTh JIBIXaHUS, a eIle CTa0MIN3HpY-
€T BO3JCHCTBYE Ha XJIOPO(PHIUIL, COXpaHSsS ero
OT pa3pylIeHHs, UTpasi OTPOMHYIO DOJIb B IPO-
meccax (hOTOCHHTE3a, YTIEBOTHOTO W A30THOTO
oOmeHa.

Tabmuna 5 - Coxepkanue Meau B mouse, MI/kr, B ciioe 0-20 cM.

Kynptypa TpanuunoHHOE 3emieienue Oprannueckoe 3emieienue
2018r. 2019r. | 2020r. 2018r. 2019r. 2020r.
[lo mnacty noHHMKA
SpoBas nueHuna 4,49 3,77 4,63 4,73 3,99 4,76
SlpoBoii TpuTHKaNE 4,67 3,99 3,87 4,72 3,82 4,54
[o mnacty >xuTHsIKA
SlpoBas mieHuIa 4,65 3,73 4,78 431 3,54 5,15
SpoBoii TpuTHKae 4,55 3,50 4,66 4,27 3,79 4,96
Limit (ITIK) 6,0

B 2018-2019 roasl Ha MONEBBIX OIBITAX IO
BO3JICTIBIBAHUIO SIPOBOM TIICHHUIIBI W TPUTHKA-
Je ObUI MPOBEACH aHAIU3 HAa TPAJAUIIMOHHOM U
opraHu4eckoM (poHaX Ha YPOBEHb HAKOIUICHUS
MHUKPORJIEMEHTOB U TSDKEIBIX METAIOB B TTOYBE.
ITo pesynpTaTam ucciaeaoBaHUS TMPH BHECCHHUH
MUHEPAIBHBIX U OPTaHUIECKUX YA00-pEHUN B TIO-
CeBax TMIICHUIIBI U TPUTUKAJIC COACPKAHUEC MEIH
B nouBe He npesbimaer [1IK (6,0 mr/kr), u xa-
paKTepU3yeTcsi CPEIHUM YPOBHEM COJEPIKaHUS
anemeHTa (Tabnumna 4).

Her yeTkoil 3aBUCHUMOCTH BIIMSIHUS Pa3iny-
HBIX BapUaHTOB Ha TPAIUIUOHHOM (poHE U pas-

JIWYHBIX KyJIbTYp Ha OpraHUYeckoM (OHE Ha CO-
Jep’)KaHue Menu B mouyBe. Ho MOXHO OTMETHTH
Takxke, 4To AeuiuT atMochepHbIX OCaJKOB CKa-
3aJIcA Ha HAKOTUICHUH MENIU B TIOYBE, M HA TPaJIu-
[IMOHHOM U Ha OPTaHUIECKOM (DOHE U TTO0 JOHHUKY
U JKUTHSKY COJIEpP’KaHUE MEIH COCTABHIIO B CPE/I-
aem 3,77 mr/xr, ko-raa kak 2018 n 2020 rogax otu
3HAYCHMsI PaBHSUIMCH B cpenHeM 4,55 u 4,66 mr/
KT' COOTBETCTBEHHO. DTH Pa3Iuuusi 00yCIOBICHBI
pa3HON CHOCOOHOCTHIO KYJIBTYp K HAKOTUICHHUIO
MEJI¥ B MTOYBE MPU BHECCHUU 3€JICHBIX YI00peHUN

[10].
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Tabnua 6 — comepikanne MUHKA B TIOYBE, MI/KT, B cioe 0-20 cwm.

Kynprypa TpamunonHOe 3eMienese Oprannueckoe 3emieienne
2018r. 2019r. 2020r. 2018r. 2019r. 2020r.
[To mnacty noHHHKA
SlpoBas mieHuna 3,82 7,35 3,18 3,82 7,20 3,22
SpoBoii TputHKae 3,78 4,82 3,29 3,78 7,57 3,30
ITo rutacty >kUTHSKA
SpoBas mimeHuIa 3,72 7,44 3,38 3,33 6,23 3,74
SApoBoii Tputukaie 3,60 5,26 3,61 3,50 4,89 3,63
Limit (ITIK) 23,0

B cBow ouepenp cojiepikaHUe MOJBUKHOTO
[MHKA B MOYBE C MPUMEHEHUEM MUHEPAIbHBIX U
OpPraHNYEeCKHUX YA0OpCHUH HAXOANUTCS B Ipeienax
IAK (23,0 Mr/xr) m xapakTepuzyercsi HH3KAM
cojiepkanueM. [IMHK, Kak Me/ib, SIBISCTCS IKH3-
HEHHO B&KHBIM MHKPOIJIEMEHTOM, OT COJepiKa-
HUSI KOTOPOTO 3aBUCHT TOJIHOIIEH-HOCTh 3€pHA 110
MHUKPODJIEMEHTHOMY COCTaBy. B n3yuaemble rojipt

colep)kaHue MHWHKA IO ToJaM OBUIO pPa3IndHO,
CTOUT OTMETHTH, YTO U TI0 TPAJAUIIMOHHOMY H IO
oprandeckoMy (hOHy HaKOIUIEHHUE ITMHKA B TIOYBE
B 2019 roxy Obuto Beime, yem B 2018 1 2020 ro-
nax. Ycaosus 2019 roga cnocoOCTBOBaIUd HaKoO-
IJICHUIO IIHKA B TTOYBE TTOYTH B 2 pa3a OoJbIe Ha
BCEX BapHaHTaX MCCienoBaHus (Tabmura S).

Tabmuia 7 — Coneprkanue KaJMus B 1o4YBe, MI/KT, B ¢iioe 0-20 cm.

Kynptypa TpanuunoHHOE 3emieienue Oprannueckoe 3emieienue
2018r. 2019r. 2020r. 2018r. 2019r. 2020r.
[lo mnacty noHHMKA
SpoBas nueHuna 0,12 0,14 0,14 0,1 0,10 0,15
SlpoBoii TpuTHKaNE 0,20 0,07 0,21 0,19 0,12 0,19
[To nnacty kuTHAKA
SlpoBas mieHuIa 0,12 0,10 0,11 0,10 0,07 0,17
SpoBoii TpuTHKae 0,16 0,15 0,12 0,12 0,11 0,09
Limit (ITIK) 1,0

Kagmuit sBaseTcs TSKEIBIM METAlJIOM, OKa-
3BIBAIOIIMM TOKCHUYECKOE JeHcTBHE Ha POCT U
pa3ButHe pacteHui. [I03TOMy MOHUTOPUHT 3a co-
JepKaHWeM JAaHHOTO JJIEMEHTa SBIISETCS OJHUM
u3 00513aTENbHBIX aCMIEKTOB DKOTOKCUIOTUYECKUX
HAOJMIO/ICHUN. XUMHUYECKUH aHalIu3 Ha CoJep-
JKaHWe KaJMHUs B TO4YBE (KHCIOTOPACTBOPUMOMN
(bpMBI) MTOKa3bIBaeT HE3HAUUTEIBHOE CO/IEpPIKaHue

O0cyxneHue pe3yabTATOB U 3aKJII0UYEHHUE

JnuTenbHOE  MCIIONB30BAHUE  IOYBEHHOI'O
IUI010pOIUsl, €3 BO3MEILIEHHsI BBIHOCA [TUTATEIIb-
HBIX BELIECTB MHUHEPAJIbHBIMU U OPraHUYECKUMHU
yIOOpEHUsIMH, TPUBOAUT K HCTOLICHHUIO MOYBHI,
CHIDKEHHUIO Ka4eCTBa MPOAYKIHH.

AHanu3upysl IOJIyuYCHHbIE JOaHHbIE MOKHO
OTMETHTh, YTO 0€3 BHECEHHS MHHEPAJIbHBIX YHO-
OpeHuii Ha opraHn4eckoM (hoHe, ¢ 3aaxUBaHUEM
MHOTOJIETHUX TpPaB, COJAEpKaHHE OPraHUYECKOIro
BEIIEeCTBa HE OBbIJIO MOTEPSIHO, & COXPAHMWIIOCH Ha
YPOBHE C TPaJULMOHHBIM 3eMJIe/ICJINEM, II¢ BHO-
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ero B mouse 1o BceM ¢onam, npu [TAKCd = 1,0
MI/KT (Tabnuna 6). [ToaToMy MBI MOYXKEM TOBOPUTH
TOJIBKO O TEHJACHIMSX IO COAEPIKAHMIO JAHHO-
ro 2JIEMEHTa Ha Pa3InYHBIX BapHaHTaxX. AHaIU3
JAHHBIX 110 KaJIMUIO ITOKA3bIBAeT, YTO TPHU TIOCEBE
HNIIEHULBl U TPUTHKANIE cofep:kaHue TM B nouse
He npessimaet [TJIK.

CHJIUCh MUHEPAJIbHbIE y100-pEHHUS.

Ha wu3ydaembIX BapuaHTax B CpeOHEM 3a
2018-2020 roasl coaepxaHUE TyMyca COCTAaBUIIO
3,34%, uro no rpamauuu TropuHa COOTBETCTBY-
€T HHU3KOW 00ec-IIeYeHHOCTH MOoYB rymycoM. B
CpeAHEM coJepKaHHe TyMmyca BapbHUpPOBaJO OT
Hu3koro (2,90%) k cpennemy (4,20%). Conepxa-
HUe JIAOMIIBHBIX (hpaKIMii Opra-HUYECKOro Bele-
CTBa Ha M3YYaEeMBIX BapHaHTaxX ObUIO PAa3IUUHO
U MEHSJIOCH B 3a-BHCHUMOCTH OT KIMMAaTHYECKHX
yCIIOBUH BereranuoHHOro nepuoaa. Hemocrarok
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nerneit Biaru 2019 roxa, cka3ancs Ha pOpMHPO-  3aBHUCHMOCTH OT BETETAIIMOHHOTO TIEPHO/IA.
BaHWHU JaOWIIBHOTO YIJIEpoAa Ha OPraHUYEeCKOM B memom MOXHO crenath BBIBOJ, YTO IPH-
(howne, rae nonyuennsle 3HaueHus 0,56%, HIDKE HA ~MEHEHHE CHJICPAIBbHBIX KYJIbTYp, a UMEHHO 3a-
0,09 % , mo cpaBHEHUIO C TPAAUIIMOHHBIM (DOHOM  TaXMBAHWE MHOTOJIETHHX TpPaB, CIIOCOOCTBOBA-
B 9TOM ke roay. Ho Henocrarok Bimarm 2019 roma 110 COXpaHEHUIO OPraHUYECKOTO BEIIeCTBa Ha
He momenian cpopMHUpOBaTH BOIOPACTBOPUMBIA  OJHOM YPOBHE C INPHUMEHEHHEM MHHEPaIbHBIX
YTIepoJ U Ha OpTaHWYe-CKOM (OHE W Ha Tpaju- YAOOpPEHUI M He pacTepsTh €ro, COXpaHss Kade-
[IMOHHOM, TJIe TIOJY4YCHHbIE 3HAYEHHs] COCTaBH- CTBEHHBIC XapaKTePUCTUKH Oe3 3arpsi3HEHUs op-
mu B cpeaHeM 0,068%, uro Ha 0,019% Bhille IO raHUYECKUMU MOJUTIOTAHTaAMHU.
cpaBHeHuto ¢ 2018 rogom u Ha 0,027% BbIIE TIO PaunonanbHOe npUMEHEHHE HETPAIULIUOH-
cpaBHeHuto ¢ 2020 romom. HBIX (OPM OpPraHUYECKUX YIOOPEHUH, TaKuX Kak
ConeprkaHrne MHKPODIIEMEHTOB MEJIH, ITMHKA CHAEpaThl, 00eCreurnBaeT BeIeHUE IKOIOTHIECKH
U TSDKEIIOTO MeTaJula KaJIMUs Ha W3y4YaeMbIX Ba- COAJIAHCUPOBAHHOTO M 0€30MacHOTO 3eMIIeIeIHs
pUaHTax IO OPraHWYECKOMY W TPAJAWLIMOHHOMY 3a CUYET TIOBBIIIEHUS YCTOMYMBOCTH arpoOuo-
(hoHY HE TpEeBHINIATI0 TPEACITHFHO JOMYCTUMBIX IIEHO30B K BO3JIECHCTBHIO NPUPOIHBIX CTpecc-
KOHIIEHTPAIMi, a MEXIy ToJllaMd OTIHYaIOCh B  (PaKTOpOB.
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TOINAPAKTBIH CAITIACBHI 7)KOHE OHbIH KYHAPJIBIJIBIT'BI
«TOIMAPAK JAEHCAYJIBITbI» " KAHA CUIIATTBI KYPAMbI PETIHJE

Knooba JIJI."., 3yesa H.b.', Kynanoaes K.K.'
«A.U.bapaes amvlHOaebl ACMbIK WUAPY AUbLILIEbL bLILIMU-OHOIpicmiK opma-avigbly JKIIIC,
Hayunwvui kenmi, Kazaxcman

Tyiiin

Kynapiiel skoHe cay TombIpak - OyJ1 JKepAiH OHIM/1, KOpIIaraH Op-TaHbl KAJIBIITACTBIPATIH, OHOpe-
CYpCTBI 9KOKYHeci. TOMbIpaKThIH CayIbIFbIH KYHAPIBUIBIKTHIH KYpaMac Oeiri 1en caHayra 6oaabl, eH
MaHbI3/bI PYHKIHO-HAJIbI OMOJIOTHSIIBIK KaTerOpHs 1€ caHayFa Ooaabl. bys 3epTreynepain Makca-Thl
- TONBIPAKKA KOTDKBUIIBIK IONTEPIiH Ka0aTTapbIHBIH KbIPTHUTYbBIMEH OpraHU-KabIK (POHHBIH, ©CIMIIK
KaJIIBIKTaphl TYPIHJE TOMBIPAKKA OPTaHUKAIBIK 3aTTap-AbIH OepilyiHiH YIIFalObIHA 9CEPiH 3epTTey, Oy
YKAHFBIPY JKOHE KYHapIBUIBIK TICH TONBIPAK CANachlH CakTay MpoOJieMaHbl CaKTalbl. 3epTTey MUHE-
pasabl TRIHANTKBILITAp EHT13UIreH 1ocTypaai OHMEH callbICThIpFana Kyprizinai. Tonbslpak celHamana-
PBIH/Ia OPTaHUKANBIK 3aTTapAbIH KYPaMbl MEH OHBIH TYPaKChI3 GpaKkuusIIapbl, COHIAH -aK OPraHUKAaJIbIK
JacTaymbuiapAblH (MUKPORJIEMEHTTEP MEH ayblp MeTaljap) MeJuepi aHbIKTangsl. OpraHuKaibIK
3aTTapAbIH MeJIIepi KOHE OHBIH OPTaHUKAIBIK (OHABIK JaOMIbAl (pakuusuiapbl A3CTYpii GoHMEH
canpICThIpFanga Oip JeHreiae OONbl, BEereTalMsJIbIK KE3eHHIH JKaraalblHA OalIaHbICTBI JKbUIIAH
KBUIFa epeKIeneHai. MUKpo3JIeMeHTTEpIiH, aybIp MeTalAap AblH KUHAKTATYbI J1a )KbUT OOHBIHILA KOHE
HYCKajap OOWBIHIIA epeKIeieH ], OipaK ajJbIHFAaH HOTHIKENep pYKcaT eTiIreH LIeKTiI PYKcaT eTireH
KOHIIEHTpALHsIaH acTabl.

Kint ce3mep: mocTypii eriHIINIK, OpPraHUKalbIK ETiHIIJIIK, MHKPOIJIEMEHTTEP, TONBIPAKTHIH
KYHapJIBUIBIFBI, TYPAaKChI3 Kapallipik, CyJa epuTiH Kapalipik, TONbIPAK JCHCAYIBIFbI

INFLUENCE OF AGROTECHNOLOGIES ON SOIL HEALTH
IN NORTHERN KAZAKHSTAN

Zhloba L.D.", Zueva N.B.’, Kunanbaev K.K.’
LLP "Scientific and Production Center of Grain Farming named after A.1. Baraev",
Nauchnyi settlement, Kazakhstan

Abstract

Fertile and healthy soil is a productive, environment-forming, bi-oresource ecosystem of the Earth.
Soil health can be considered an integral part of fertility, the most important functional biological
category. The purpose of these studies was to study the effect of organic backgrounds with plowing
layers of perennial grasses into the soil, on increasing the input of organic matter into the soil in the
form of plant residues, which will preserve the problem of repro-duction and preservation of fertility
and soil quality. The study was carried out in comparison with a traditional background where mineral
fertilizers were applied. In soil samples, the content of organic matter and its labile fractions, as well as
the content of organic pollutants (microelements and heavy metals) were deter-mined. The content of
organic matter and its labile fractions on an organic back-ground was at the same level in comparison
with the traditional one, varied over the years depending on the conditions of the growing season. The
accumulation of trace elements, heavy metals also differed by year and by variants, but the re-sults
obtained did not exceed the recommended maximum permissible concentra-tion.

Key words: traditional farming, organic farming, trace elements, soil fertili-ty, labile humus, water-
soluble humus, soil health

25



C.CEM®YAAVH ATBIHAAFBI KA3AK ATPOTEXHUKAABIK YHUBEPCUTETIHIH, FBLABIM JKAPIITBICH Neo 2(109) 2021

https://doi.org/10.51452/kazatu.2021.2(109).797
V]IK 597

O PE3YJIbTATAX AKKIIMMATHU3AIINHU BEJIOT'O AMYPA (CTE-NOPHARINGODON
IDELLA) N BEJIOT'O TOJICTOJIOBUKA (HYPO-PHTALMYCHTHYS MOLITRIX)
HA KATIIIATAMCKOM BOJIOXPAHWUJIAIIIE

Hcemyxanoe X.K., Acvinoexosa CIK., Canceizoaes E.T.
«Hayuno-npousso0cmeennblil yeHmp pblOHO20 XO3AUCMEA»
2. Anmamul, Kasaxcman
E-mail: iio@fishrpc.kz

AHHOTALUA

B Hacroseii craTbe nmpeacTaBieH 0000IAOINi ETOCTHBIM MaTeprall 10 aKKJIMMaTH3aluu pac-
TUTENLHOSITHBIX PhIO (Oeroro amypa u 6enoro Tonctoiaobuka) B Kammaraiickom Bojgoxpanuuiie. Oc-
HOBHBIMHU BOIIPOCaMH €& 00CYKACHUS SIBJISIOTCSI CPOKU U 0OBEMBI BCEJICHUSI PAa3HOBO3PACTHOIO PbIOO-
[10ca-I0YHOr0 Marepuana, IepruoAbl HaTypalu3ally BCEJICHIEB B 3KOJIOTMYECKUX YCIOBUSAX HOBOI'O
BOZIOEMA, TO/1bl POPMUPOBAHMS IPOMBICIOBOM MOMYJISILMU M Ha4ajlo BCTYIUICHUS UX B rpombicen. 1o
pe3yJabTaTaM MHOTOJICTHUX MCCIIEAO0BA-HUI U aHaIM3a NPEACTaBIICHbI CBEICHUS 110 yJIOBAM aKKJIMMa-
TU3aHTOB HAUMHAsI CO BPEMEHM Y4eTa UX yJIOBa B IPOMBICIOBOH cTaThcTUKE. [l0Ka3aHbl XO3AHCTBEHHO-
LICHHbIC OMOJOIMYECKUE NPU3HAKH, XapaKTEPU3YIOLINe UX KaK LEHHbIX 00BEKTOB IPOMBICTIA, MI0JIb3Y-
IOLIMXCSI BBICOKUM CHPOCOM. Takke MPUBEACHBI CBEIEHHE IO apeally PaclpOCTPaHEHHUs 10 BOAOEMY
(Haryn, HepecTOBast MUTpaLus, 3MMOBKA) U MPEACTaBJICHbl PEKOMEHALINY 110 JalbHeHIeMy coxpaHe-
HUIO 3TUX LICHHBIX BUAOB PBIO B cocTaBe UXTUO(AyHbI BOAOXPAHMINILA.

HccnenoBanne Gpunancupyercs MUHHUCTEPCTBOM HKOJIOTHH, FEOJIOTUH U IPUPOIHBIX pecypcoB Pe-
cnyomuku Kazaxcran (I'pant NeBR10264205).

KiroueBble ciioBa: AKkIUMaTu3anys, Oeiblii amyp, Oejblil TOJICTONOOUK, HAaTypaln3anusl, mpo-
MBICJIOBAs! MIOIYJISILMSL, apeall OOMTaHHs, OXpaHa PIOHBIX PECYPCOB.

Beenenne

K HacTosieMy BpPeMEHH CO BPeMEHH co03- I'aliCKOM BOJOXPaHMIIHMIIE BBINOJIHEHBI [0 3aKa3y
nmanus Kammaraiickoro BOJOXpaHWIWINA U Ha- npouILHOr0 MUHH-CTEPCTBA — YHOJHOMOYEH-
9aNo aKKIMMAaTH3AlMOHHEIX PaboT 10 BCeleHMIo HOTO OpraHa yIpaBiICHHs PHIOHBIM XO3SHCTBOM,
PACTH-TENBHOSIHEIX PBI6 Tponuio Gonee 50 jer.  CO-IVIACHO TEXHUYECKOTO 3a1aHHsI HA BBIIIOJHEHHE
3a ykaszaHHO# mepuon BpeMeHn B Hayunbix my- HHP. ITo pesysnbratam nsy4enus 9K0I0rn4eckoro
OIUKAIMAX HE OBUIO MOJHOIECHHBIX 0600Imaip- COCTOSHHS BOJOEMA M YCIOBHH OOMTaHMS THOPO-
IMX MAaTEPHaJIOB MO PEe3y/IbTaTaM MHOTOJIETHHX OWOHTOB, COCTO-SIHUS Pa3BUTHS U MCIIOJIb30BAHMS
HCCIEIOBAHMH O XOJ€ HATypalM3allik ykaszaH- PBIOHBIX PECYpCOB Ha OCHOBAHMH aHANM3a OTO-
HBIX BCEJICHIIEB B YCJIOBUSX HOBOI'O BOJIOEMA, T10- OpaHHBIX MPOO 3aKkasyuKy ObUIM MPEJCTABICHbI
Ka3aTelnsM MX OMOJOTHYECKHX XapaK-TEPHCTHK, OWOJOrMYeCKHe OOOCHOBAaHMs MPOTHO3a YJIOBa
COCTOSIHMIO MPOMBICITIOBO# TIOMYIAIHMH | 110 psimy ~ PBIOBI Ha IMOCICAYIOMIMI IO, KOTOPBIH CIyXHT
apyrux cejenuit. C ydeToM 3TOro HacTosimas OCHOBOH JUISL YTBEP:KIACHHS JIUMHUTA B LIEIOM II0
CTaThsl IOATOTOBJIEHA [UISl BOCIHOJHEHHUs cjo- BOJAOCMY, a TaKXe MO KaXJAOMYy KOHKPCTHOMY
’KMBIIETOCS MpobeNa B 3THX BOMpocax. B memom — BHIY MPOMBICIOBBIX PHIO.
pBrIOOXO3SHiCTBeHHBIE HccnenoBanns Ha Kamma-

MarepuaJibl U METOABI MCCICAOBAHNIMA

Marepuanom Juis HOATOTOBKU HACTOALIECH JoBaHWUN (THUIPOJIOTHUS, THUIAPOXUMHUS, THUAPOOH-
CTaThU MOCIY)XMIIM TOJIEBbIE COOPBI M IPYrHE  onorms, uxtuodayna). [IpoOsl orOupanuch Ha
HaOJIFO/ICHHBIC JIAHHBIC aBTOPOB B IEPHOABI I10- YCTaHOBJICHHBIX CETKaX CTAHIUU. BBUIOB PHIOBI
JIEBBIX 3KCIIEAUIMOHHBIX pa60T, a TAaKXKC aHAJIM3 g aHaIu3a IIPOBOJIAIICS Ha60p0M pa3Hogqef/'1-
00pabo-TaHHBIX MPOO MO HANMPABJICHHMAM MCCIIE-  HpIX CTABHBIX cereil stueeii 20-80 MM B BOJIOXpa-
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HUJIMIIE W CIUTABHBIMH PSDKEBBIMHU CETSIMHU sTUeeh
90-100 mm B peke Une. [Ipr mogbope maTepranion
JUTSI TIOJITOTOBKH HACTOSIICH CTaThl 0C000C BHH-
MaHue OBbLIO YJICIEHO M3YYEHHIO COCTOSHUE Ha-
Typanmu3anuu 0eJoro amypa u OeJioro TOJICTOJIO-
OuKa, BCEJIEHHBIX B HAYaJIbHBIC I'OJIbI 3aITOJIHCHUS
BOjIOEMa, TpoIIecca UX ajanTainuud u GopMupoBa-
HUS TIPOMBICIIOBOH TTOMYJISAIIAN, BX 0000IICHUS U
OCBEIICHUS B HAay4HBbIX NyOnukanusx. B crathe
TaK)Ke MPEACTABICHBI MaTepHalibl K OHOJIOTHYe-
CKO# XapaKTepUCTHKE aKKIMMATU3aHTOB, UX pac-

PesyabTarsl

Kanmaraiickoe BOJOXpaHWIMIIE OJMH U3
KPYITHBIX HCKYCCTBEHHBIX BOJOEMOB CTpAaHEI,
CO3JaHHBIA HA CpeaHEM TeueHue peku Mie As-
Ma-THHCKOW 00JacTH BO BTOPOW MoyioBHHE 60-X
TOJIOB TIPONLIOTO cToyieTrs. Ero mpoekTHas 1io-
manae mpu HITY 485 M cocraBmser 1850 xm2,
o0bem Boabl 28,14 xm3. JlnmnHaa Bogoema 180 km,
HauOopImIas mupuHa 22 KM, CpeaHss TiryOuHa
Bo-IbI 15,2 M, makcumaibHas - 45M. OCHOBHOE
Ha3HAYCHHUE BOJOXPAHIIINIIA — BBI-PAab0OTKA JJICK-
TPOIHEPTHH, a TAK)KE UPPUTAIUS, CEITHX030POIIIe-
HUE U pa3BUTHE PIOHOTO X03s1iicTBA. 3aMOTHEHNE
Kamnmraratickoro Bomoxpanuiuina Hagaaoch 1970
r. YKe gepe3 HECKOJIBKO JIET Ha4aJIbHOTO TIePHO-
Jla 3aTI0JTHEHUST BOJIOXPAHU-JIUIIE CTAJI0 OYCBHU/I-
HBIM, 9TO €r0 MPOEKTHHIE MOKa3aTenu (TUIOIaab
3aJIATHSA, 00bEM BOJBI) 3HAYUTEIHHO 3aBBIMICHBI
U JaNbHEWIee TPOJOJKECHUE 3aIlOJIHCHUS MO-
TYT BBI3BaTh PEAIbHYIO YIPO3y CYIIECTBOBAHUIO
OCHOBHOTO BojgoeMa bankami-Mnuiickoro o6ac-
ceitna — o3epy bankam. [loatomy ObuTO IPUHSATO
[IpaBUTENBCTBEHHOE pELIEHUE O IPEKpalleHH
JlaJIbHEWIlIero HaIoJIHEHUd BojAOXpaHuiIuia. B
MTOCIIeMYIONTUI TIEPHOJ, Y)KE B TCUCHHUE psnia Je-
CATWIETUM €ro MaKCUMaJbHbIA CpeaHEroI0BOM
YPOBEHb TOIIEPKUBACTCS B TIPEIETax OTMETKH
476,4-478,5 mbC, uro Oosee uem Ha 6-8 M HIKE
OT TOKa3aTellel TepBOHAYAILHOTO MpoeKkTa. [lpn
ATOM IUIOMAh BOJOXPAHIINIIA COCTABIISET OKO-
70 1250 kM2, a o0beM Bojibl 14,5 kxm3.

B Bompocax mepcreKTUBHI Pa3BUTHS PHIOHOTO
X035HCTBA HA BOJOXPAHU-JIUIIE C CAMOTO Hadaiga
ero 3aJHUTHS CTOsIa IMpoOjeMa HaIMpaBICHHOTO
(dhopmup-BaHus UXTHODAYHBI X03HCTBEHHO- 1ICH-
HBIM OBICTPOPACTYUINMH BUAaMHU pbi0. Cpean HIX
HapsiAy ¢ APYTUMH MECTHBIMU IIEHHBIMH BHJIAMH
(cazan, cynax, kepex, JIeI 1 JIp.) TAKKe TepCcreK-
TUBHBIMU TIPEJICTABISUIICH PACTUTECIIBHOSTHBIC
pPBHIOBI M3 CEeMEWCTBa KaproBBIX — OENblii aMyp
(Ctenopharingodon idella) n 6eblii TOJCTOTOOUK
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MPOCTPaHEHUH II0 aKBATOPUU M CE30HAM TOja,
JaHbl PEKOMEH/IAIH 1T0 OXPaHe U BOCIPOU3BOJI-
CTBa MPOMBICIIOBBIX 3aI1acoB.

BrutoB peIOBI /U1 aHanu3a MpOU3BOIMIICS Ha-
00poM CTaHAAPTHBIX OPYAWH JIOBA - CTaBHBIMHU
pasHosiaeiiHpiMu ceTsimMu (20-90 Mm) B Bomoxpa-
HWIHIIE U ps-keBbIMU ceTsiMu (70-90 Mmm) B peke
Nne. Ot6op mpob, nx 06paboTKa 1 aHAIH3 BITION-
HEHBI COTJIACHO OOIIENMPHUHATHIX MPH PHIOOX03STH-
CTBEHHBIX HCCJICIOBAHMUIX METOIUKaM [1-6].

(Hypophtalmychthys molitrix), oCHOBHBIMA 00B-
€KTaMH THTaHUS KOTOPBIX SIBJISIOTCS BBICIIAE U
HU3IIHE BUABI BogHOTO (puromenosza. llpu stom
TakKe OBLIO MPUHATO BO BHUMAaHHE, YTO KO Bpe-
MEHH Hadaja 3aJIUTHS BOJOXpa-HUJIHIIA B OCHOB-
HOM BosoeM Oaccelina — 03. bajkai, 1 B HIKHee
TeyeHne peku e panee ObLIM BCENEHBI B IIe-
JIAX aKKIIMMATH3AIUH Oelblii aMmyp U OeIbIid TOJ-
cTo00mK. Tak, Mo JaHHBIM HAYYHBIX ITyOIUKAITUT
B 03epo banxamr pacTUTeNnbHOSIHBIE PHIOBI BIIEP-
Bble OBLIN BCEJIEHBI OCEHBI0 1962 roaa, Kkorma us
Oacceiina pexn Amyp B HeOombIoe ozepo Opra-
Apan (paifon moc. MpIHapair) Ha KapaHTHH OBLTH
3aBe3eHa 0ko0Ji0 800 pa3HOBO3PACTHBIX AMYpPOB,
cpenu KOTOPBIX 23 9K3. OBUIH ITOJOBO3PEIBIMH
maccoit 9-11 kr, a ocTajibHbIE HEIOJIOBO3pEbIC
pa3mepamu 27-35 cm u maccoit 400-700 r. Bmecre
¢ OerbIM aMypoM TakKe OB 3aBE3€HBI 578 JK3.
6esoro Toscronoduka maccoi 0,4-0,7 xr. B 1963
roJy, Tociie KapaHTHHA OHM OBUTH BEIMYIICHBI B
Bbanmxam, a x 1972 roxy y4TreHHBI priIoB Oeo-
ro amypa B Ipomsicie yxe coctaBui 8,7 T [7]. B
MTOCIIEAYIOIEM, B Pe3yJib-TaTe PaCIINPEHHBIX HC-
cJIeJOBaHWH, BBITIOJHEHHBIX B 1978-1982 romax
ObUTO ycTaHOBIIEHO, 4TO B bamxam-Unniickom
OacceitHe copMUPOBAIOCH CAMOBOC-TTPOU3BOISI-
masicst TMOMyJISAIUsS OeIoro amypa, 4To IMOATBEPIK-
JIEHO TAaHHBIMHU HETO-CPE/ICTBEHHBIX HAOIIOAeHUN
Y M3y4YeHUs cKaTa UKPHl M JMYMHOK Ha y4acTKax
pe-ku Wne ot mortunsl Kammaradickoit I'DC u
JI0 BEpITUHBI HIDKE ANTbTH (1moc. Apan-Tooe). K
9TOMY BPEMEHHU OeINbId aMyp JOCTHUT MPOMBICIIO-
BOM YHCJIEHHOCTH, YJIOBBI €ro cocTaBuin 10 20 T
[8]. IIpx TOM OCHOBHBIMH MECTaMU OOUTaHUS Oe-
J0r0 amypa OblUTH HU30BBe peku Wi n npunens-
TOBBIE BOJIOeMBI 03. bankami. B otimaue ot 6emo-
ro amypa X03sicTBeHHOTO d(h(hekTa oT BCeleHus
ToJICTOJIOOMKA He Obl1o. Hamboiree moctoBepHOA
MIPUYUHON 3TOTO, BEPOSTHO, SBISETCS HEIOCTa-
TOYHBIA 00bEM WHTPOAYKIIUH PHIOOTIOCATOYHOTO
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MaTepuana Jjs MPWKUBAaHUS BCEJICHIIEB B yCIIO-
BHSIX HOBOTO BOJIOE€MA.

3aperoenne Karmmaraifckoro BOJIOXpaHHIIN-
Ia PacTUTENBHOSAHBIMU PBHIOAMH TTPOBOANIIOCH
B HadaJbHBIE TOABI ero 3amosHeHus. CoriacHo
OTYETHBIM JaHHbIM Ka3axckoil mpou3BOACTBEH-
Ho-akkmuMatu3zanuonnoi crannuu (Kas[TAC) B
1970-1971 rr. croga Bcemmm 0koio 550 3k3. pas-
HOBO3pacTHOTO Oenoro amypa u3 pexu Wie u u3
ATMaTHHCKOTO PHIOONMUTOMHHUKA, a B 1970-1988
I.T. — OKOJIO 4,5 MITH. CETOJICTHUKOB OEJIOTO aMy-
pa u3 3TOTO *XKe ppidonuToMHNKa. Hapsny ¢ atum
¢ 1972 mo 1978 roxpl B BOJAOXpAaHUIIUIIE BCEC-
HBI 5,8 MIH. ceroneTkoB U 0,6 MITH. ABYXJIETOK
Oemoro toncronobuka [7,9]. B mocnemyromem, ¢
BcTyIUieHH-eM B 1979 romy B skcmryaranmio Kar-
araiiCkoro HepecTOBBIPOCTHOI'O XO3sMCTBa, 3a-
phIOTICHHE BOAOXPAHMUIIUINA CETOJIETKAMH OeJIoTo
aMmypa 1 0eJI0To TOJICTOJI00NKA OBLTH TPOJOIKE-
HBI U3 9TOTO PHIOOBOIHOTO XO3SICTBA.

Cremyer OTMETUTB 9TO HECMOTpSI Ha O0JIBIIIOe
KOJIMYECTBO 3aBE3CHHOTO B TEUEHUE psfa JIET PhI-
00MocagoyHOr0 MaTepuaia PacTUTEITHHOSTHBIX
peI6 (oco-OeHHO Oesoro amypa) GopMHUpOBaHHE
MIPOMBICTIOBOH TIOITYJISIIIUU 3THUX BHJIOB IPOHCXO-
IO 9pe3MEPHO MEIJICHHO, B TEUYEHHE MHOTHX
set. Tak, 10 TaHHBIM IPOMBICIOBOM CTATUCTUKU
OenbIii aMyp, OTMEUYEHBI B KA4eCTBE HE3HAYUTEIb-
HoTO TIpmiioBa yxe 1974 romy, 6omee 20 et (3a
nckimroueaneM 1989 u 1990 r. r.) HE mMen cyte-
CTBEHHOTO IPOMBICIIOBOTO 3HAa4eHHSA. TOIBKO B
rociemyroneM, Hadn-Has ¢ 1998 roga mokaszarte-
JIU €0 YIIOBOB CTaJI CTAOMIBHO POCTH MO TOaM
¢ 5-tu o 24,87 ToHH. B oTiimume ot 6emoro amy-
pa, OeNbBIit TOJICTOJIOOWK, BIIEPBHIC OTMCUCHHBIH
B KadecTBe mpuioBa B 1989 romy, mocremeHHO
CTaJl HapalnuBaTh YUCIEHHOCTH U YXKe depes 9 et
(1998 1.) moCTHT TIPOMBICIIOBOTO 3HAYEHUS C TI0-
CIIEYIOIINM CYIIECTBEHHBIM YBEITHYEHHUEM YIIO-
BOB (TabI. 1).

Tabmuima 1 — JluHaMuka yjioBoB 0esioro amypa u 0ejoro Tojictojoouka n3 Kaniaraiickoro Bojo-
XpaHUJIUIIEC CO BPEMEHU UX MMPOMBICIIOBOI'0 OCBOCHHA, B TOHHAX

PacturensHos mHBIC T'onbl mpombiciia

PBIOBI 1998 | 1999 [ 2000 | 2001 |1 2002|2003 12004 | 2005 | 2006 | 2007 | 2008
OenbIii amyp 50 1837 7,73 |110,0| 9,8 [ 10,5 14,3 | 9,63 | 14,52 | 16,30 | 16,51
OcbIi 4371795 16,37 | 67,0 | 62,1 | 44,7 | 50,9 | 89,74 | 89,16 | 92,06 | 80,73
TOJICTOJIOOUK

MIPOJIOJKEHUE TaOIHIIbI |

PactutenbHOs IHBIC T'oxbl mpomeiciia

pbIObI 2009 | 2010 (2011|2012 2013 (2014120152016 (2017 (2018 ] 2019
OeJiblii amyp 17,31 | 24,871 20,3 | 11,0 | 150 | 13,9 | 17,0 | 17,1 | 15,7 | 11,7 | 16,83
OcnbIi 69,66 | 83,27 | 67,8 | 59,2 | 65,0 | 56,8 | 56,6 | 42,6 | 39,9 | 16,8 | 34,44
TOJICTOJIOOUK

Kak crnemyer w3 mpelCTaBIEHHBIX JaHHBIX
TaOJIUIB], B OTIIMYHE OT HEBHICO-KOTO yJioBa Oe-
Joro amypa o0beM BBUIOBA OEJIOTO TOJICTOIOOU-
Ka B TE€UYEHHUE psAJa JIET OCTaeTCs 3HAYUTEIbHBIM,
mocturas B otaenbHbie roabl (2005-2010 rr.) mo
80-90 TOHH, YTO N7 TaKOW IIEHHON PHIOBI CUU-
TaeTcsl BBICOKUM. 371eCh CleAyeT yTOU-HUTh, YTO
B OTVIMYMH OT MECTHBIX I[€HHBIX BHJIOB, B CBSI3U
0COOEHHOCTSMU OHOJIO-THM WX pa3MHOXKEHUS,
(hopMmupoBaHrE MPOMBICTIOBOM OIS pac-
TUTENBHO-THBIX PHI0 3HAYUTEIHHO OCIOKHEHO.
[TpousBouTenn 3THX PHIO BEIMETHIBAIOT UKPY U
MOJIOKH TOJBKO Ha OBICTPOM TEUEHHUE KPYITHBIX
peK, 4TO HEMOCPEACTBEHHO CBS3aHBI C YPOBHEM
BOJIBI M €€ TeMIIepaTypHBIM PEXHMOM, a TaKkKe
JUTUTENBHO-CTHIO TTYTH MPOXOXKICHUS pa3BHUBaIO-
Mecs MeJarnyeckon UKPHI 10 3aBEPIICHUS BIUS-
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HUS TCUCHUS PEKH (710 BIAJICHHUS B BOJOXPAHUIIH-
1re). OmI0I0TBOPEHHAS Pa3BUBAIOIIASICS UKPA, U3
KOTOPBIY HE YCIICIIN BBIKJIFOHYTCS JIMYUHKH JI0 BO-
JIO-XpaHWIUIIA B YCIOBHSX OTCYTCTBHS TCUCHUS
B TIOCJICJTHEM OCENIAaeT Ha JTHO W, KaK MPaBHIBHO,
norubaet. [Toaromy, A moJIep:KaHusT BBICOKHX
YIIOBOB PaCTUTENb-HOSITHBIX PBIO HAPSIy € cO3/1a-
HUEM ONTHUMAJIbHBIX YCIOBUHN JUIsS Pa3MHOKCHUS
HEOOXOJMMO TaK)KE CHCTEMAaTHYECKOEe 3aphlOiie-
HHUE BOJIOEMa )KU3HECTOMKIMH CE-TOJIETKAMH, BbI-
pAIIEHHBIX PHIOOBOIHBIX X03SHCTBAX.

CunraeM HEOOXOIMMBIM OTMETUTH, YTO OJ-
HOW M3 MPUYMH HU3KUX TOKa3aTesei ynosa 6emo-
ro amypa u 0eoro TOJICTOIOOMKA B CTATUCTHKE
pBI00-100BIYM B HAYAJIBHBIM TEpUOJl UX HaTypa-
JIN3AIUH SIBJISICTCS] U TO, YTO THU LICHHBIC BUJIbI B
CBSI3U C BBICOKMM CITPOCOM Ha HHX YKPBIBAIOTCS
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phIbakamMu OT cadu, a OPaKOHBEPHI OTIABIUBATH
WX B TIEPUOJIBI HEPECTOBON MHTPAIINH, MTOJIPHIBAs
TEM CaMbIM YHCIIEHHOCTH TIPOU3BOIUTENEH.

B 10 xe Bpems ciemyer 0co00 OTMETHUT, YTO
OCHOBHOM NMPUYHUHON YPE3MEPHO JJIUTEIIBHOTO T1e-
proma hOpMHPOBAHUS MPOMBICTIOBOM TOITYJISITHI
PACTHUTENBHOSIHBIX PBIO (OKOJIO 25 JIET) SIBISICTCS
HEYIOBJIETBOPUTEILHBIM YPOBEHHBIN pe-)KUM BO-
JIOXpaHwInila. BriepBeie BICOKUI MOIBEM YpPOB-
Hs Boabl Havancst 1990 roast mpu otmeTke 447,8 M
M TOCTUI MAKCUMasbHOU oTMeTKH 478,4 M B 1994
ro-my. 3arem, 1995 roma B Teuenue 15 meT oTme-
YaJcsl MOCTENEHHBIN JUIMTENbHBINA [e-pUOJT 10 Ib-
eMa YPOBHSI BOABI TIOCTUTIITHI OTMETKH 478,6 M. A
B TTOCJIEYIONIEM CHOBA HAYAJICSl CHIDKEHHE YPOB-
HS ¥ KaK CIIEZICTBHH 3TOTO OOMEIIEHUE YCThS PEKU
Wne mpu BmazeHnn ee B BOJOXPAHUIIHIIE, YTO
MIPUBENIO K PE3KOMY CHM)KCHHIO HEPECTOBOW MH-
Tpalyy MPOU3BOJUTENCH PACTUTEIBHOSTHBIX PhIO
1 COOTBETCTBEHHO CHIDKEHUIO 3P(HEKTHBHOCTH UX
€CTECTBEHHOTO BOCIpPOU3BOACTBA. ClemoBaTelns-
HO B TIEPCIIEKTUBE CIIEAYET OKUIATh CYIIECTBEH-
HOTO CHWKCHHS yJIOBOB 3THX BHUAOB PHIO.

OnennBasi sKojormueckne ycimosus Karmua-
raficKoro BOJOXPaHWIIHNING, €T0 KIMMAT, TeMIIepa-
TYPHBIM U THAPOJIOTUYECKUN PEKUMBI, Kaue€CTBO
BOJHOHN Cpe/Ibl, COCTOSTHHE Pa3BUTHS €CTECTBEH-
HOM KOpPMOBOW 0a3bl M OCOOCHHO BOIHOTO pa-
CTH-TEJILHOI'O COOOIIECTBA, OCHOBHOI'0 OOBEKTa
MMUTaHWSI PACTUTEIHHOSIHBIX PHIO TIO JAHHBIM CH-
CTeMaTHYECKNX MOHUTOPHHTOBBIX HCCIIEIOBAaHUI
CUMTACM HX B IICJIOM OJArONMpHUATHBIMH TSI OOU-
TaHUS THIPOOMOHTOB M B TOM YHCIIE U [ YCITETII-
HOW HaTypaJl3alnuy pacTUTEIHHOSTHBIX PBIO.

MectaMu OCHOBHOTO OOHUTaHHUs OEJIOTO aMypa
1 OEII0TO TOJICTOI00NKA SIB-TIAIOTCS TIPETYCTHEBAS
30Ha BOJOXPAHWINIIA ¥ TMPUIATOYHBIE BOJTOEMBI
pexu Mne. HambomnpImme KOMHYECTBO ATHX PHIO
oTMeuaeTca B peke Mie B nepuojbl HEpEeCTOBOM
MUTpAIH, KOTOpas HAYMHAETCS C TPEThe JIeKa-
Il Masi M TIPOJIOIDKAETCS 10 MIoNb Mecsanbl. Oc-
HOBHBIE MeCTa HepecTa OeJoro TOJICTOJI00MKa
OTMEYEHBI Ha CPETHEM M BEPXHEM TECUCHHE PEKHU
Wne no rocymapctBerHor rpanumbl ¢ KHP (3a-
craBa nMeHHn «A.OHomkay). [IpeamnonoxuTearHO
€ro HepecT MPOWCXOTUT M BEHIIIE MO peKe Ha Co-
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TIpeAebHON cTopoHe. BocnponsBomcTBo Oemoro
amypa OTMedaeTcsl 3HaYUTEIHHO HIDKE TO0 Teue-
HUIO PEeKH OT TocrpaHuiibl. KoHKpeTHbIE (akThl
Pa3MHOKEHHUS YKa3aHHBIX BHIOB PHIO MOATBEPXK-
JAIOTCSl MHOTOYHMCICHHBIMH HAOMIOJCHUSIMH 110
oTOOpY MPoO cKaTa MeIarndecKol UKPBl U JTHIH-
HOK.

OcHOBHBIE 3UMOBAJTbHBIE KOHIIEHTPAIH pac-
TUTENBHOSITHBIX PBIO HAXOMUT-CA B TIIYOOKOBOJI-
HEIH gacTu BogoxpaHuuia (I - perbonpomeiciio-
BBII palioH), TIIEe BEJCTCS CIICIHATU3UPOBAHHBINA
NMoJUIEAHBIN 3UMHUM MpoMbIces. B cBsi3u ¢ oTiin-
YUSIMH apeajia PaclpoCTpaHEHUs 1O BOJOEMY U
0COOCHHOCTSIMHU OMOJIOTUH Pa3MHOKEHHUS OPTaHH-
3aIsl TAKOTO TIPOMBICIIA SIBIIIETCS Hanbosee d¢-
(heKTHBHBIM CITOCOOOM HCITOH30BAHHUS TTPOMBIC-
JIOBBIX 3aITacoOB YKa3aHHBIX pbI0. Bo Bce mpy-tue
CE30HBI TOA 3T PHIOBI OOUTAIOT Pa3pEKEHHO, HE
co3J1aBasi IPOMBICIIOBOM KOHIEeHTpauuu. [Tloromy
B OPYIHSX JIOBa OTMEYAIOTCS KpaiHE PEelKOo Kak
CIIy4ailHbI NPUIIOB M TIO3TOMY HE BO BCE MPO-
MBICIIOBBIE CE30HBI T0/Ia IPUCYTCTBYIOT B CTaTH-
CTUKE yJIOBA PBIOBI IO peIOOydYacTKaM. s mos-
HOIICHHOM XapaKTepHUCTHKH OOBEKTOB W3yUEHHUS
MIPEJICTaBIISIEM OCHOBHBIE XO3SHCTBEHHO-IIEHHBIC
MOKAa3aTeN  aKKIMMAaTH3aHTOB, COCTABIICHHBIC
WCXOJs W3 JaHHBIX aHalNW3a MHOTOJETHHX MO-
HHATOPHWHTOBBIX HCCIIETOBAaHUH (Ta0. 2)

W3 nmaHHBIX TIpenCTaBICHHOW TaONHIIBI Clie-
IyeT, 9TO aKKIMMATH3aHTHI SB-JISIFOTCSI OTHOCH-
TEBHO KPYITHBIMHA BBICOKOMIPOAYKTUBHBIMH PBI-
O6amu. CpenHss Macca MOMYJISIIAN OCJIOT0 aMypa
10 TOJaM COCTaBJIIET 0 6 - 8 Kr, a 0eJIoro ToJI-
cromobmuka mo 10-12 xr. Ilpudem, cpemu crama
0eloro  TOJCTOJIOOWMKA W3pEeAKa BCTPEUAIOTCS
eanHUYHBIE 0cobnu Maccel oT 30 mo 45 kr. Mak-
CHUMaJIbHBIE TIOKa3a-TeH TJIOJOBUTOCTH OEIIoro
tosicronobuka (AUIT) mo romam komebaeTcs OT
920 TBIC. MO0 1,49 MIIH. HWKPHWHOK, a OEJIOTO TOJ-
cromobuka ot 1,2 1o 2,0 MitH. nKpu-HOK. CpeTHmiA
BO3PACTHOH COCTaB MOMYJISAIINHN KaKk 0eroro amypa
Tak 1 0€JI0r0o TOJICTOIO0MKA COCTABISIOT OT 7 - 8
10 9 - 10 net. Bee 3T X0351iICTBEHHO-TIEHHBIE TI0-
Ka3aTelu paCTUTEIBHOSAIHBIX PBIO ITO3BOJIAIOT OT-
HECTH WX K IEHHBIM BUIAM, MOJB3YIONINXCS BBI-
COKHM CITPOCOM TIOTPEOUTEIEH.
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Tabmua 2 - /IlunaMuka OHOJTIOTHYECKUX TTOKA3aTEICH PaCTUTEILHOSIHBIX PHIO 32 TTOCICTHUHN Tecs-

tunetnuit mepuon (2010 — 2019 rr.)

Bensrii amyp (cpenHue mokazarenn)

Fonr Hmuaa | Macca tena, | YouranHocts | AUIIL teIc. | Bo3spacr, Kou-Bo,

tena, (1) cm Q) o OynpTOHY UK. JeT 9K3.
2010 63,3 5401 2,0 9222 9,7 32
2011 54,1 4112 2,0 - 7,9 19
2012 60,0 4194 1,9 1489.8 8,7 49
2013 66,5 5314 1,8 - 8,5 18
2014 67,1 6163 2,0 796,0 8,4 11
2015 73,8 8071 1,9 1325,1 9,3 10
2016 55,4 4831 1,9 835,7 6,2 21
2017 48,6 2712 1,9 9172 5,3 18
2018 40,6 1674 1,9 - 4,8 43
2019 53,5 3228 1,9 - 6,4 41

Benbrii ToNCTONMOOMK (CpeiHue TOKa3aTeNH)

2010 77,3 9688 1,8 1993,4 8,7 21
2011 64,9 7325 2,0 2017,2 7,5 15
2012 78,5 10397 1,7 1238,1 6,7 23
2013 79,5 10236 1,7 - 9,5 4
2014 80,8 12445 1,9 1206,0 9,5 35
2015 68,3 5891 1,8 12443 8,3 20
2016 54,8 5078 1,8 1395,7 6,3 27
2017 47,9 3511 1,7 1237,4 54 19
2018 62,7 4870 1,8 - 7,5 25
2019 59,4 3681 1,7 - 6,3 11

O06cy:xneHne pe3yibTaTOB U 3aKJII0YeHHUE

K mHacTosmeMy BpeMeHH CBOe-BpeMEHHO

MIPUHSATBIE MEpHhl M0 aKKIMMaTH3aluu Oeroro
aMmypa W Oemoro TosicTo-moOmMka B Kammaraii-
CKOE BOJIOXPAHWIIHUINE 3aBEpPIIMINCH YCIIEITHO.
HecmoTpst Ha upe3MepHO JTUTEIBHBIA TEPUOJ
HaTypaJln3alliid BCEJICHIB C(HOPMUPOBAIH Ca-
MOBOCITPOU3BOJISIILYIO TIOMYJIALNIO TPOU3BOIUTE-
JIeH U CTaJTl IEHHBIMHA 00BEKTa-MH TTPOMBICTIA.

B cBs13u co cHIKeHnEM 00bemMa CTOKa U YPOB-
HS BOJIBI B p€KE€ M COOTBET-CTBEHHO yXYIICHHEM
YCJIOBUW HEPECTOBOM MHTpALMM MPOU3BOJIUTE-
Jed u3 BOJO-XpaHuiuia B pexy Miie B mocnen-

HHUE TOJbl PE3KO CHUXKAETCs 3HaueHue u 3 hek-
THBHOCTh ~ €CTECTBEHHOTO  BOCIIPOM3BOJICTBA
PaCTUTETBHOSAHBIX PBIO. T103TOMY MEPCIEKTHBEI
TATbHEHIIIEro COXpaHEHUsI 00beMa BBIJIOBA ATHX
LIEHHBIX BHJOB OYy-IyT 3aBUCETh OT 3((HEKTHUB-
HOCTH TIPEANPUHUMAEMBIX MEp TI0 YIIyUIIEHUIO
YCIJIO-BHI €CTECTBEHHOTO BOCIIPOM3BOJICTBA, Mpe-
CCUCHHIO OpPaKOHbEPCTBA BO BPEMsl HEPECTOBOM
MUTPAIUU TIPOU3BOIUTENECH W B IPYyTHE CE30HBI
roja, a TaKKe CHCTEe-MaTHYECKOro 3apbIOJICHUs
BOJI0€Ma JKM3HECTOWKON MOJIOBIO (CEroJIeTKaMm)
13 PHIOOBOIHBIX XO3SIHCTB.
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ABOUT THE RESULTS OF ACCLIMATIZATION OF THE WHITE CU-PID
(CTENOPHARYNGODON IDELLA) AND THE WHITE CARP
(HYPOPHTHALMICHTHYS MOLITRIX)

ON THE KAPSHAGAI RESERVOIR

Ismukhanov H.K., Assylbekova S.Zh., Sansyzbayev E.T.
LLP «Fisheries Research and Production Centery
Almaty, Kazakhstan
E-mail: iio@fishrpc.kz

Annotation

This article presents a generalizing holistic material on the ac-climatization of herbivorous fish
(white amur and white carp) in the Kapshagai reservoir. The main issues of its discussion are the timing
and volumes of the in-troduction of fish-bearing material of different ages, the periods of naturalization
of settlers in the ecological conditions of a new reservoir, the years of the for-mation of the fishing
population and the beginning of their entry into the fishery. Based on the results of many years of research
and analysis, information on the catches of acclimatizers is presented starting from the time their catch
was rec-orded in fishing statistics. The economically valuable biological signs characteriz-ing them as
valuable objects of fishing in high demand are shown. It also pro-vides information on the distribution
area of the reservoir (feeding, spawning mi-gration, wintering) and provides recommendations for the
further conservation of these valuable fish species as part of the ichthyofauna of the reservoir.

The research is funded by the Ministry of Ecology, Geology and Natural Resources of the Republic
of Kazakhstan (Grant no. BR10264205).

Keywords: Acclimatization, white Amur, white silver carp, naturalization, commercial population,
habitat, protection of fish resources.

AK AMYP (CTENOPHARYNGODON IDELLA) XKXOHE AK JIOHMAMJIbI
(HYPOPHTHALMICHTHYS MOLITRIX) KAIIIIAFA CY KOMMACBIHJIA
AKKIIMMATU3ALNUAJAY HOTUKEJIEPI TYPAJIBI

Hcemyxanos X. K., Acvinoerxosa C. K., Cancvizoaes E. T.
"BanvlK wapyaubliviebl bLILIMU-OHOIPICMIK opmanbiest”,
Anmamul ., Kazaxcman
E-mail: iio@fishrpc.kz

AHHOTAIIUA

Ocsl makanana Kammarail cy KoiiMacelHaarsl mernTi Oa-IbIKTapasl (aK aMyp *KOHE aK JeHMaHJal)
JKepciHaipy OoWbIHIIA TyTac Marepwan YCbiHbUIFaH. OHBI TalKBUIAYJBIH HETI3rl Mocelenepi-ap
TYpJl Kactarbl OajblK ay-iTayAbl €Hri3y Mep3iMi MEH KelleMi, jKaHa Cy KOHMAaChIHBIH KOJOTHSIIBIK
KaraalbIHAa FalaMaap bl KaObliay Ke3eHepi, OallblK ayiay HOMYJISIIHUICHIHBIH KaJIbIITACY KbUIAAPHI
YKOHE OJIapIbIH OalIbIK ayJiayFa KipicyiHiH OacTamybl. Kem »KbUIIBIK 3epTTeyIiep MEeH Tajiay HOTmKenepi
OOMBIHIIIA KACIIIIIITIK CTATUCTUKAA OJIap/Ibl ayJIayabl eCeTKe aly YaKbIThIHAH OacTal )KepciHaipy 0ou-
BIHIIIA MAJIIMET-TEP YChIHbULABL. Ollapabl )KOFapbl CYpaHbICKa He OaJIbIK ayJiayAblH KYH/bl 00b-eKTiaepi
peTiHAe cunaTTalThIH YKOHOMHUKAJIBIK JKOHE KYHAbI OMOJIOTrHsIIbIK Oen-riiep kepceriared. Connaii-ak,
Cy KoiiMachl OOWBIHIIIA Tapaly aiiMarbl (a3bIKTaH-AbIPY, YBUIABIPBIK MIANTY KOIi-KOHBI, KbICTAY) TYPajbl
MOJTIMETTEp KENTIPUITeH KoHEe Cy KOMMaChIHBIH UXTHO(ayHa KypPaMbIH/Ia OCHI KYHJIbI OAJBIK TYpJIepiH
0J1aH 9pi caKTay OOUBIHIIIA YCHIHBICTApP OepiireH.

3eprreyni Kazakcran PecnyOnuKachIHBIH 9KOJIOTHSL, T€0JIOTHS JKOHE TaOUFH pecypcTap MUHUCTPIIIT
KapxbuTaHaeipaabl (NeBR10264205 ['panr).

Tyiiin ce3nep: XKepcinuipy, ak amyp, aK IOHMal, HaTypalln3als, KOCIMIILUTIK TOMYJIANNs, MEKSH/IEY
OpHBI, OaJIbIK pecypCcTapblH KOpray.
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EXPRESSION OF RECOMBINANT P24 PROTEIN IN ESCHERICHIA COLI FOR
SEROLOGICAL DIAGNOSIS OF BOVINE LEUKOSIS

Baltin K., Shustov A.', Khassenov B.’
'National center for biotechnology 13/5, Kurgalzhyn road,
Nur-Sultan, Kazakhstan
Email: khassenov@biocenter.kz

Abstract

Bovine leukemia is an infectious lymphoproliferative disease in cattle caused by the bovine
leukemia virus (BLV). Production losses associated with BLV include increased cull rates, decreased
milk production, or reduced fertility. Serological tests are used for diagnosis of BLV, of which the
most sensitive is enzyme-linked immunosorbent assay (ELISA). Capsid p24 protein is a diagnostically
important antigen of the BLV. The gene of p24 protein was cloned into pET-28 plasmid vector. The
recombinant p24 antigen was obtained by using Escherichia coli ArcticExpressRP(DE3) pET-28/p24
strain. The total yield of the purified p24 protein was 76 mg. Testing of the recombinant p24 protein on
control sera showed that the p24 binds to positive control sera and has high antigenic activity. The pilot
testing of the recombinant p24 protein on 48 animal samples resulted in 83% positive and 17% negative.
The results indicate that the recombinant p24 protein is promising in enzyme-linked immunosorbent

assay for the diagnosis of bovine leukemia.

Keywords: bovine leukemia virus, antigen, ELISA, retrovirus, DNA, recombinant protein,

expression
Introduction
Bovine leukemia 1S an infectious

lymphoproliferative disease in cattle caused by
the bovine leukemia virus (BLV) [1,2]. A feature
of this disease is that the majority of animals
remain constantly infected without any external
signs of infection. Approximately 29% of BLV-
infected cattle develop persistent lymphocytosis,
while less than 5% of BLV-infected cattle develop
lymphosarcoma [3]. Production losses associated
with BLV include increased cull rates, decreased
milk production, or reduced fertility [4-6]. The
economic impact of BLV infection is also related
to restrictions on commercialization between
countries in the field of animal husbandry.

Bovine leukemia virus belongs to the
Retroviridae family, Oncovirinae subfamily,
Oncovirus genus. Viruses are spherical, 40-90
nm in size and consist of a nucleicapsid with
a cubic type of symmetry and a lipoprotein
shell that forms protrusions on the surface. The
nucleotide contains a diploid genome, represented
by two single-stranded linear RNA molecules.
The virus is unstable to environmental factors
and is inactivated at high temperatures (56 °C
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and above), UV radiation, under the influence of
ultrasound. Virus contain external glycoprotein
and internal polypeptide antigens. Glycoprotein
antigens have hem-agglutinating activity and
induce the formation of virus neutralizing
antibodies that protect animals from infection.
Polypeptide antigens induce the formation of
precipitating and complement-binding antibodies.
BLYV strains are related to each other, but differ
from other retroviruses and viruses of other genera
in antigenic properties, morphogenesis, formation
in monolayer cell cultures, and the property of
reverse transcriptase.

The virus is localized in the lymphoid cells of
various organs, although it can be detected only
in a colostrum and a milk. Structural proteins of
BLV: gp51 (Env) and p24 (Gag) have diagnostic
value and are present in cow's milk exosomes
from BLV-infected cattle [7]. In cells of infected
animals, the virus persists for life. In infected
lymphocytes (in provirus stage), the virus is
protected from the action of neutralizing antibodies
and can be transmitted to offspring during cell
division. A provirus can change the expression of
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a cell's enes, which leads to its transformation and
the development of a tumor stage of leukemia.
The diagnosis of leukemia is made based
on epizootological, clinical, pathological data
and laboratory results, which play the main role.
Serological tests are used for diagnosis, of which
the most sensitive are agar gel immunodiffusion
(AGID) and enzyme-linked immunosorbent assay
(ELISA). They allow the detection of specific
antibodies in infected animals from 6 months of
age and older. ELISA is used to detect specific
antibodies in blood serum, milk and colostrum.
Diagnostic kits for indirect and competitive ELISA
variants are used. This method allows large-scale
studies of epizootic leukemia in cattle herds.
Seropositivity can serve as a reliable indicator of
infection, since animals infected with the BLV
develop a stable immune response characterized by
a high titer of antibodies directed both to the gp51
envelope glycoprotein and to the capsid protein
p24 [8]. AGID and ELISA are diagnostic tests
approved by the World Organization for Animal
Health, and both are accepted as recommended
diagnostic methods for sanitary services. Both

Materials and methods of research

Strain and vector

To express the p24 gene of the bovine leukemia
virus, the Escherichia coli ArcticExpress(DE3)RP
strain with genotype ompT hsdS(rB — mB—) dem+
Tetr gal A(DE3) endA Hte [cpnl0 cpn60 Gentr]
[argU proL Strr] was used. Plasmid pET-28/p24
from Biobank NCB was used as an expression
vector.

Mediums

The Lennox Broth (LB) (1% tryptone, 0.5%
yeast extract, 0.5 % NaCl, pH 7.5) and Super
Optimal Broth (SOC) (2% tryptone, 0.5% yeast
extract, 0.05% NacCl, 2.5 mM KCl, 20 mM MgSO4,
20 mM glucose, pH 7.5) were used. Preparation
of media was carried out in accordance with the
Maniatis protocol [22].

SDS-PAGE and determination of protein
concentration

SDS-PAGE was performed as described
by Laemmli [23] in 12% polyacrylamide. The
gel was stained with 10% acetic acid in 50%
ethanol containing 2% Coomassie Brilliant Blue
R-250 (AppliChem, Darmstadt, Germany) for
2 h. The gel was destained in 7.5% acetic acid
with 25% ethanol. The results were analyzed
using the molecular weight marker - Pierce
Unstained Protein MW Marker (Cat.#26610,
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methods are a good diagnostic tool in BLV
serological diagnosis [9-11].

Capsid protein of BLV —p24 is a diagnostically
important antigen of the virus [12, 13]. This
antigen with gp51, is actively used as a marker for
diagnosing diseases in cattle and in experimental
studies to study the resistance of BLV to antibodies
and the action of H202. [14,15]. The activity of
human immunoglobulins against the p24 capsid
protein was used to detect antibodies in human
serum [16]. Obtaining natural viral p24 antigen
seems to be a laborious and costly work, however,
the use of recombinant DNA technology makes it
possible to effectively solve this problem.

To obtain antigens in retroviral serology,
recombinant technology is used: the expression of
gp51 and p24 proteins in heterologous expression
systems, such as Escherichia coli, Saccharomyces
cerevisiae, baculoviruses [17-21].

The aim of the work is the expression of the
recombinant capsid p24 protein of the bovine
leukemia virus in Escherichia coli cells and its
testing as an antigen in the serum of bovine
leukemia.

Thermo Scientific). Protein concentration was
determined by Bradford method [24] using Bio-
Rad assay reagent (Bio-Rad Protein Assay Day,
Munich, Germany) and bovine serum albumin as
the standard. The measurements were carried out
in three repetitions, with the average of the three
repetitions being reported as the specified results.

Expression of p24 in E.coli cells

Competents cells of E.coli
ArcticExpressRP(DE3) were transformed with
pET-28/p24 plasmid vector by -electroporation
(MicroPulser, Bio-Rad). The selection of clones
was carried out on agar LB medium with 50 pg/
mL kanamycin. The selected clone was cultured
in 1000 mL of LB broth supplemented with
kanamycin (50 pg / mL) in the incubator shaker
(Climo-Shaker ISF1-X, Kuhner, Switzerland) at
37°Cand 150 rpm. In the middle of the logarithmic
growth phase (OD600 = 0.6) 0.2 mM isopropyl
B-d-1-thiogalactopyranoside (IPTG) was added
and the culture was incubated for 16 hours at
30 °C and 150 rpm. The cells were collected by
centrifugation at 6,000 x g for 7 min at 4 °C.

Purification of p24 protein

Inducted cells of ArcticExpressRP(DE3)
pET-28/p24 strain were suspended in lysis buffer
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(20 mM NaCl, 20 mM Hepes-NaOH pH 7.6)
and lysed with lysozyme (2 mg/mL) at room
temperature (RT) for 30 minutes followed by
ultrasound sonication. The lysate was clarified
by centrifugation (40000 x g, 1 hour, 4 °C)
on Beckman Coulter Avanti J-26S XP. The
prepacked HiTrap Chelating HP 1 mL (General
Electric) column was washed with 100 mM NiCl2
for activation with Ni2+ ions and equilibrated
by buffer (500 MM NaCl, 20 mM Imidazole, 20
mM Hepes-NaOH pH 7.6). The supernatant was
loaded into the column. The column washed with
the same buffer and the recombinant protein was
eluted by linear gradient with imidazole (20-500
mM) using FPLC (AKTA Purifier 10, General
Electric). The purity of fractions was checked by
SDS-PAGE, the positive fractions were polled and
dialyzed against phosphate-buffered saline (PBS)
in 1000 mL volume for 18 hours at 4 °C.The
membrane with 14 kDa cut-off (Sigma-Aldrich,
St. Louis, USA) was used for dialysis and the
buffer was changed every 6 hours.

ELISA

The NUNC immuno plates were coated
overnight at 4 °C with 100 pL per well of
recombinant p24 antigen at a concentration of 1
pg/mL in 50 mM carbonate/bicarbonate buffer
(pH 9.6). Plates were washed 100 mL PBST 3

s Pl

fold and blocked with 100 pL. of PBS with 10%
of equine serum and 0.2% Tween 20 (PBST) for
1 hours at 37°C. Serum samples were incubated
in a 1/10 dilution in PBST for 60 minutes at RT.
After serum incubation plates were washed with
PBST and 100 pL of diluted 10000 anti-Bovine
IgG peroxidase labelled conjugate horseradish
peroxidase (HRP) was added and incubated for
60 minutes at RT. Color development was carried
out with 3,3°,5,5° tetramethylbenzidine (TBM,
Abcam, UK) according to the manufacture’s
recommendations. After 10 minutes the reaction
was stopped with 1M sulphuric acid and
absorbance was read immediately in a microplate
reader at 450 nm.

Results pET-28/p24 vector is a plasmid with
an integrated gene for the p24 capsid protein of
the BLV. The p24 protein gene has a length of
657 bp and is inserted under the control of the
bacteriophage T7 promoter. Figure 1 shows
the plasmid map of pET-28/p24 vector. The
open reading frame of p24 polypeptide carries a
hexahistidine tag from the N-terminus (6His-tag)
fused to p24 with the serine-glycine joint. The
calculated mass of the recombinant p24 protein
with additional amino acid residues is 26.1 kDa.
pET-28/p24 vector contains the resistance marker
(KanR) to the antibiotic kanamycin.

Figure 1 — Plasmid mapof IpET-28/p24 vector

Escherichia coli ArcticExpress(DE3)RP was
used as a host strain. The proteome of the strain
contains two chaperons from psychrophile Olespira
antarctica — Cpnl0 and Cpn60. Due to the action
of these chaperones in the ArcticExpress(DE3)
RP strain, the process of folding of heterologous
proteins proceeds more efficiently, including at low
temperatures: 18°C-30°C. This strain also contains
eukaryotic codons for proline and arginine. After
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transformation of competent ArcticExpress(DE3)
RP cells with the pET-28/p24 and selection of
clones on LB-agar with kanamycin, the producing
strain of the recombinant p24 protein was
obtained. The presence of 6His-tag in the structure
of the recombinant p24 protein made it possible to
quickly and efficiently purify it by metal affinity
chromatography (Figure 2).
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Figure 2 — Chromatogram for purification of the recombinant p24 protein
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1-total lysate; 2-clarified lysate; 3-flow through; 4-wash with 20 mM imidasole; 5-elution with 74.7
mM imidasole; 6-elution with 100 mM imidasole; 7-elution with 105.9 mM imidasole; 8-elution with
135.7-166.9 mM imidasole; 9-elution with 204.8 mM imidasole; M-protein marker
Figure 3 — Purification of recombinant p24 protein from induction
ArcticExpress(DE3)RP_ pET-28/p24 culture

Table. Results of ELISA with recombinant p24

No oD, Result No oD, Result
1 0.270 NCl1 26 0.836 POS
2 1.510 PC1 27 0.261 NEG
3 0.742 POS 28 1.181 POS
4 0.632 POS 29 0.923 POS
5 0.461 POS 30 0.577 POS
6 0.613 POS 31 1.136 POS
7 0.647 POS 32 0.689 POS
8 0.238 NEG 33 0.993 POS
9 0.551 POS 34 1.385 POS
10 0.444 POS 35 0.722 POS
11 0.839 POS 36 1.267 POS
12 0.352 NEG 37 1.333 POS

36




BECTHIK HAYKI KA3AXCKOI'O ATPOTEXH/YECKOTO YHVBEPCUTETA IMEHI C.CEMOYAAVHA Ne 2 (109) 2021

13 1.288 POS 38 1.268 POS
14 0.244 NEG 39 1.204 POS
15 0.300 NEG 40 0.287 NEG
16 0.510 POS 41 0.854 POS
17 0.672 POS 42 1.136 POS
18 0.549 POS 43 0.533 POS
19 0.285 NEG 44 0.616 POS
20 0.723 POS 45 0.711 POS
21 1.161 POS 46 0.805 POS
22 1.183 POS 47 1.241 POS
23 0.641 POS 48 0.261 NEG
24 1.156 POS 49 0.986 POS
25 0.753 POS 50 0.653 POS
Discussion of the results and conclusion

The recombinant p24  protein  was showed that the samples showed 83% positive and

overexpressed in the ArcticExpress (DE3)RP_
pET-28/p24 strain. The p24 protein collected in
cytosol fraction without transition in including
bodies. This process can be explained by the
nature of the p24 protein, the folding activity of the
Cpnl10 and Cpn60 chaperones, and the presence of
eukaryotic codons for Pro and Arg. Prolines in the
p24 are 17 and Arginine are 10. The concentration
of purified p24 in polled eluates was 15.2 mg/mL.
The total yield of the purified p24 protein was 76
mg from 1000 mL, which is a very high result. For
comparison, Gutierres et al carried out a similar
work on obtaining p24 from E. coli and the yield
was 10 mg from 200 mL induced bacterial culture
[13]. Yield of p24 recombinant protein in [17] was
55 mg from 1 liter of E.coli culture.

Testing of the recombinant p24 protein on
control sera showed that the recombinant p24
antigen binds to positive control sera and has high
antigenic activity. The results of the pilot testing
of the recombinant p24 protein on animal samples
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IKCIIPECCUS TEHA PEKOMBUHAHTHOI'O BEJIKA P24 B KJIETKAX
ESCHERICHIA COLI 1J151 CEPOJIOTHMYECKOM TUATHOCTUKHA JEHKO3A
KPYIIHOI'O POI'ATOI'O CKOTA

banmun K.%, [llycmos A.’, Xacenog b.!
Hayuonanvnoiii yenmp duomexnonocuu, Kypeanvorcuncrxoe uiocce 13/5,
Hyp-Cynman, Kazaxcman
Email: khassenov@biocenter.kz

AHHOTALUA

Jleiiko3 KpymHOTO pOTaToro CKOTa ABJsAETCS WHGEKIMOHHBIM JUMQotpoirrdepaTHBHBIM 3a0011eBa-
HHMEM >KUBOTHBIX, BbI3bIBaeMoe Bupycom Jieriko3za KPC. TTotepu nmpousBojicTBa, CBsI3aHHBIE C TAHHBIM
3a005IeBaHUEM, BKIIFOUAIOT TOBBIIIEHHBIA MPOIEHT BHIOPAKOBKHM, CHIDKEHHE ITPOM3BOJICTBA MOJIOKA U
(hepTUIHLHOCTH KUBOTHBIX. I TMArHOCTHKH JIEWKO3a MCIIONB3YIOTCS CEPOJIOTHIECKHUE TECTHI, U3 KO-
TOPBIX HaWOOJIee TYBCTBUTEIBHBIM SBJISCTCS MMMYHO(MEPMEHTHBIM aHanu3. Kamcumaeni Oemok p24
SIBJISICTCSI BAKHBIM aHTHTEHOM JUTSl TuarHoctukw jeiko3a KPC. B pamkax manHO# paOoTHI reH Oeika
P24 xnoHupoBaH B Ma3MuAHbIN BekTop pET-28. PekomMOnHaHTHBIN aHTHTeH p24 OBLI MOJTy4YeH C HC-
nonb3oBanueM mramma Escherichia coli ArcticExpressRP (DE3) pET-28/p24. OOmuii BBIXO7 0YH-
IeHHOTo Oenka p24 coctaBui 76 Mr ¢ 1 muTpa KyabTypsl. TecTupoBanne peKoMOWHAHTHOTO Oenka p24
Ha KOHTPOJIBHON CBIBOPOTKE TIOKA3ajI0, UTO PEKOMOMHAHTHBIN aHTUTCH P24 CBSI3BIBACTCS C CBIBOPOTKOM
TTOJIO’KUTENBHOTO KOHTPOJISL U 00JIaZiaeT BHICOKOW aHTUTEHHOW aKTUBHOCTHIO. Pe3ybTaThl MIIOTHOTO
TECTHPOBAHMS PEKOMOMHAHTHOTO Oenka p24 Ha 48 00pasmax KMBOTHBIX MOKA3alld, 4TO 00pasIbl 10-
kazanu 83% MonoXHUTENbHBIX U 17% OTpUIIATEHHBIX pe3ynbTaToB. [l0mydeHHbIN pe3ynbpTaThl CBHIIE-
TENBCTBYIOT O MEPCIEKTHBHOCTH MOJyY€HHOTO PEKOMOMHAHTHOTO p24 Oenka B IMMYyHO(DEPMEHTHOM
aHanu3e JJi1 quarHoctuk jeiikoza KPC.

KuiroueBble cjioBa: BUPYC JIEHKO3a KPYIIHOIO poraToro ckora, antures, UG A, perposupyc, JHK,
PEKOMOMHAHTHBIN OEJIOK, SKCIIPECCHS

IPI KAPA JIEUKO3BIHBIH CEPOJIOTUSJIBIK TUATHOCTUKACHI YIITH
ESCHERICHIA COLI KACYIIAJIAPBIHJA P24 PEKOMBUHAHTTbI AKYbI3
I'EHIHIH 3KCHPECCHUSCBI

banmun K., [llycmos A.’, Xacenog b.!
1 ¥nmmoix 6uomexnonoeus opmanvieviyenmp, Kopeanicotn mac siconvt 13/5,
Hyp-Cynman, Kazaxcman
(Email: khassenov@biocenter.kz)

Tyiiin
Ipi xKapa ManmeIH JEHKO3BI-OYIT JKaHyaplapAblH JKYKHabl JumdonponudepatuBTi aypybsl. Ocbl
aypyMeH OalIaHBICTBI OHIIPICTIK HIBIFBIHAAPFa KAaObUIIAMay/IbIH JKOFAphl MalbI3bl, CYT OHIIPICIHIH
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TOMEH/IEY1 JKOHE JKaHyapJapAblH KYHAPIBUIBIFBIHBIH TOMEHICY1 jkaTaabl. JISWKO3Ipl AMarHOCTHKAIAY
YIIiH CepOJIOTHSUTBIK ChIHAKTAP KOJAAHBIIAIBI, OJApIBIH INIHACTI €H Ce3IMTal HMMYHO(DEPMEHTTIK
tanjgay 6ombin TaOpuiaapl. Kameny akybi3sl p24 neiiko3apl THarHOCTHKANIAy YIIIH MaHbBI3IbI aHTHTCH
Oomeim Ta0bIIaaAbl. OCHI )KYMEBIC asichiHaa p24 akys3 reHi pET-28 mrazmug BekTopbIHa KIIOHAAIEL. Pe-
KOMOMHAHTTHI p24 anTureHi ArcticExpressRP (DE3) pET-28/p24 mraMMbIH KOJIJJaHy apKbIIbl ajIbIH-
ne1. TazapTeutran p24 aKybI3bIHBIH KAl ©HIMI 1 TUTP qakeuiaan 76 mr Kypaasl. P24 pekomOnHAHTTHI
aKybI3bIH OaKbIIay CApPHICYBIH/IA CHIHAY PEKOMOWHAHTTHI p24 aHTUTCHIHIH OH OaKplIay CaphICYbIMEH
OailTaHBICATBIHBIH JKOHE JKOFAphl aHTUTCHIIK OCJICCHIITIKKE Me eKeHiH KepceTTi. JKanyapmapabiy 48
ChIHAMACHIHJAFBl PEKOMOWHAHTTHI aKybI3Abl p24 MUIOTTHIK TECTUICY HOTHXKeENepl yarutepaid 83% oH
xoHe 17% Ttepic HoTIKe OepreHiH kKepceTTi. AnmbiaraH HoTHKenep IKM neiko3blH AunarHOCTHKAIAy
YIIiH UMMYHO(EPMEHTTIK TajfayAa ajdblHFaH PEeKOMOMHAHTTH P24 aKybI3BIHBIH NEPCHEKTUBACHIH
KepceTesi.

Kinr cesgep: ipi Kapa ManablH JeWKO3HBIH Bupychl, antureH, NPT, perposupyc, AHK,
PEKOMOWHAHTHIK aKybI3, IKCITPECCHs
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BYA3IBIKKA BAMJIAHBICTBI IJTAKOIMTPOTEMHAEPTE TOH MOHOKJIOH/IBI
AHTUIAEHEJIEPII AJTY

Capuna H.HU., Hckaxosa U.T., Pvickenvouna A.2K.
KP BI'M FK «buomexnonozus ¥immulx opmanvievly PMK,
Hyp-Cynman k. Kasaxcman
E-mail: indiraabenova@mail.ru

Tyiiin

TeINIKAHIAPABIH WUMYHJABIK CIUICHOIUTTEP/I JKOHE MHEJIOMJIBI JKACYIIAIapblH THOPHUITEY/IiH
Hotmkecinae, PAG1 pekoMOMHATTHI aHTUTEHHIH SMTUTOITBIHA TEJIIM/II MOHOKIIOHAJIABI aHTHIICHETIEP/IiH
MPOAYICHT-IITaMAapbl alnbIHbl. JKoHE je, apbl Kapail 3epTTeyliep JKYpridy YVIIiH, aBTOPIBIK aTaybl
3D9D9 rubpuaTi kacymiaHbIH IMITaMbl MEH OCIH/I CYHBIKTHIFBIHAAF aHTHAEHEIep UDT-ma 1:3200
neH 1:6400-re TUTpIi KOpCeTKeH CyOKIOHIAp Taljam anbHAbL. In vivo jkaFmaibIHIa MOHOKIIOHA-
JIbl aHTHJICHENEP/IIH MPenapaTThiK MOJIIepl dHHAI AlbIHBIN, OJapAblH 0AaCThl UIMMYHJIBI XHUMUSITBIK
KacheTTepi 3epTTensi. Ta3apTbulFaH acIUT CYHBIKTBIFBIHAAFBl aHTHUAeHenepAiH Tutpi 1:12800-re
TeH OOJIFaHBl aHBIKTAJIBII, OJIAP/BIH Kamma TumniHgeri L tizderinge, G kmackiHbHH G1 TapMarbIHBIH
HUMYHOTTIOOYJIMH/ICPiHE )KATAThIHBI aHBIKTA B UMMYyHOOIOTTHHT HoTHX)eciHae MKA Monekynanbik
camvarbl 57 k], pekoMOnHaHTTEI PAG1 aHTHUTEH/IIK JeTepMHHAHTAChIHA JKATaTHIHIBIFbI AKBIHIAIIbI.
OcpInaif, anpIHFaH MOHOKJIOHANIBI aHTHIeHenepaiH PAG] pekoMOWHAHTTHI aHTUTEHEpTe TEeTIMILIIT
JIOINCIICH]T, JKAHE OJ1 Oya3/IbIKThl aHBIKTAYFa apHAIFAH TECTTI 931pJiey Ke3iH e KOJIJaHbLUIaybl MYMKIH.

Kiar ce3aep: Oya3apIKThI qUarHocTUKanay,0yasaplkka OaimanbpIcThl riukonporeuraep, PAGI1 pe-
KOMOWHAHTTHI aHTUTCHI, UMMYHJ1ay, THOPHITEY, KIIOH/IAY, MOHOKJIOH b aHTHJICHEIIED.

Kipicme

byas/bIKTI epTe HOHE 1)1 IMArHOCTHKANAY  [ykompoTenHaep/is 6ys1 TOGBI TpOhoGIaCTTHE
MaIIbIH  KOOCIOIH JKaKChl 0acKapyblH, TONJCY  g3repreH SHIOMETPHSFA COHFBI OCKITLITCHHEH
APAJIBIKTAPBIH  KBICKAPTY/IBIH,  YPHIKTAHOARAH  yeiiin kepiHesi oHEe OMAPIBIH KOHICHTPAIHSCEI
MajZapAel  aHBIKTayZIbIH,  YPBIKTAHABIDYABL  yeykrinik Ke3eHiHe, YPHIK CaHBIHA OailaHBICTHI
OaKpLIaybIH, — CMICYMIH ~ HEMECE  JKOKIBIH  sqne ypBIKTHIH OMIPIIECHIIIHIH KOPCETKiMmi 60-
MaHBI3Ibl KpUTEpUiil 0ombin Tadblmansl. Kasipri o TAOBITATEL
YaKpITTa — BCTCPUHAPIAPIBIH  apCCHAIbIHIA MouteKyIabIK-reHETUKAIIBIK olicTepMeH
Oya3abIKThl aHBIKTAYIbIH TIKEJICH JKOHE jKaHama JKYPrisiiren  3epTTeyiep Kyilic — KaifbpaTbiH
onicrepi Gap. Tikeneil omicTepre TPaHCPEKTAN-  ycapyapmapsid reHombinga PAG koxraittsin 100-
AbL TIATBIIATIMA  JKIHE YIIBTPaIBIOBICTHIK 3P~ newm actam renaep 6ap eKeHiH KOPCETTi, OIapIbIH
Tey Kipeni. TeXHWKaNbIK capanTama JICHTeHl, gemmimiri ruaneHTaHsIH OCTKi KaGaTTapbHAa
BETCpUHAPABIH  OUTIKTUTITT  JKOHE  3epTTey skcrpeccusianaapl.  COHmaii-ak  kaHyapiap-
KYPri3UICTIH  YPBIKTAHABIPYAaH KEHIHIT KE3CH 13 GyasuplKThiH OpTYpai KeseHuepinge PAG
TAJIAYBIH  CPEKIIENIri MEH  CE3IMTAIBIFBIHA  repjiepimi SKCIPECCHSIAHY MYMKIHJIiH OpHATY
afTapibIKTai acep eTyi MymKiH [1]. MyMKiH 6ol [2]. Ipi Kapa Maiia kem neresze 22

Byasnbikka OaillIaHBICTBl [IIMKONPOTCHHI- PAG TYpi aHBIKTAJIFaH, OJIap AMHHKBIIIKBUIIBIK
Tep (pregnancy associated glycoproteins, PAG)  gypampr Men (QuioreHeTMkanblk  cHcTeMaTH-
CHSKTBI ~ ApHAHbl ~ aHTUTCHJCPAI  AHBIKTAYFA  gacpr GOWBIHINA YII TONMKA TONTACTHIPHLIFAH
HETI3/ICNTCH  3ePTXAHAIBIK dMiCTep OyasmbIKTBI  [3.4]. Ipi Kkapa YpPBIKTBIH KOTHJIEIOHAAPHIHAH
JMArHOCTHKanayra — Oanmama  peTimie  XKHi  Gepinren Gipinmi PAG Typi boPAG] men atansr.
KOJIIaHblIya. bByas3nbIKneH OalaHbICTHI TIH- TJIMKONPOTENATEP/IH 61 TYpi Oyas/bIKTHIH epTe
KOTIPOTEHHCP  ACNApAaruKaibIK  MPOTEHMHA3A-  yeseqiepinge (ipi Kapa MaibIHAA YPHIKTAHY/IBIH
Jap TYKBIMBIHBIH MYIIENepi OONbIn TaObUIALBL.  |Q_pp KYHiHeH Gacram) OOJiHIN IIBIFABL
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AHACHIHBIH KaHBIHA TYCEJNll >KOHE Oya3/IbIKThIH
OYKiT Ke3eHIHJE epeKIie MapKep KBI3METiH
atkapa amamel. PAGIl  ramkomporeuHnaepi
OMIpIICHITIH Oaranayaarbl dKoHE YPHIKTBIH epTe
OJIIMIH aHBIKTAyJIaFbl MAaHBI3IBUIBIFBIHA Oaiina-
HBICTBI TaHAAYJBI Oya3IbIK MapKepi OOJIBINT caHa-
nanel. Ochbl cebenTi, 3epTTey OOBEKTiCI peTiHzae
PAG1 rnukonporenHi anmbiHABL. JIYHHUEKY3ITIK
TOXIpubdeae YKaHyapIapIbH Oya3abIFBIH

MarepuaJigap xkoHe 3epTTey daicTepi

3eprrey xxymbicTapel Kazakcran Pecrybmmka-
CBI bis1iM ’K0HE FBUTBIM MUHHUCTPJIITIHIH « ¥ JITTHIK
ouotexuomorus optanbiFely PMK Kommanbamsr
TECHETHKA 3ePTXAHACHIHBIH 0a3achIHIA KYPTi3UIII.

pRSET-Trx-PAG1 MJ1a3MUJIaCbIMEH
JKCIIpeccusiianFad  pekoMOmHaHTTel  PAGI1
AHTUTCHI WMMMYHOTCH pETIHIE TaiaaTaHbUIIbI

ColE1/pMB1/pBR322/pUC origin

’%

CEpOJIOTUSIIBIK ~ TUArHOCTHUKANay  Oya3JbIKKa
0aifTaHBICTBl  TJIIMKOIPOTEUATEPlI  aHBIKTayFa
HET13]IeJIT'eH, COHJIBIKTAH ChIHAMAHBIH, TEJIIMIIJIII1
MeEH ce3IMTaAbIFBIHBIH HeT13r1 HYKTeci
AHTUACHENCPAl AaHBIKTAy OOJBIT  TaOBLUIAIEI.
Ocpiran OaimaHbICThI, OYJT dKYMBICTBIH MaKcaThl -
pexomOuHaHTTEl PAG1 sniurontapsiHa TOH MOHO-
KJIOHAJIJIBI aHTHICHETIEPTi ATy OOJIIBL.

(1-cyper).

[TaiinananblnFad  KypbUIbIMAA  MaKCaTThl
aKybI3 KaiiTa KaTmapllaHy >KOHE Ta3apTy Mpole-
JypachlH JKEHUIZETY YIIIH TEOPEAOKCUHMEH Oaii-
JAHBICTHIPBUIABI. TazapThUlFaH epirim  aKybI3
Balb/c ThIiKaHgapbiH UMMYHIAY YIIIH Taiiiana-
HBUIJIBL.

'T7 Promoter Primer (100.0%)
T7 promoter promoter for bacteriophage T7 RNA polymerase

pRSET-Trx-PAG1

— 4293 bp
AmpR T

b-Lactamase promoter

T7 transl en RBS
_Trx (Thioredoxin)
Llnker
) \Icol (Bsp19I) (812)
/ = “10xHis-tag
___Eco81lI (Bsu36I) (968)

" EcoRl (973)

" PAG1 Bovine pregnancy-associated glycoprotein

~ HindIII (1876)
TTterminator (100.0%)

T:’ Terminator

1-cyper - pRSET Bexrops! Herizinae xacanran PAG1 aHTHUTeHIHIH OaKTepHUSITBIK
9KCIPECCHSAChIHA APHATIFAH SKCIPECCHSIIBIK TIIa3MHU/Ia

Toxipubenik sxaHyapiap pertinge Balb/c
THILIKAHJAPBIHBIH €Ki TOOBI TaHJanAbl (3Kachl,
cayMarbl, (DMBHOJIOTUSIIBIK JKarjaibl Oipaei),
OpKalChICHl yHIeyJleH. ©Op Tom Oeyiek Topaa
YCTaJJIbl, a3bIKTAaHABIPY JKOHE TYPY *Karaaiiapbl
na Oipaeii 6onel. BipiHin TonTarsl XKaHyapiapra
yi anta OOibl aHTUIEH EHTi3UIAl, eKiHIIi Tom
- Oakputay TOOBI Oonapl. MMMyHzey cxema-
Chl Keneciged Oonabl: OipiHIII KYHI SKCHEpH-
MeHTalIel >kaHyapnapra 0,1 wmn  ®pelHartiH
TOJIBIK aJBIOBAHTHI KOChUIFaH 50 MKI pexomOu-
HAHTTBl AQHTUTEH KYpCaK KybIChIHA EHri3inmi. 7
xoHe 14-mmi xyHzmepi 0,1 mum OpeHHATIH TOJBIK
eMec aIabloBaHTBl KOocbuiFaH 50 MKI pekomOu-
HAHTTBl AHTUTEH KYpCaK KybICBIHA EHTI3LI.

42

Wmmynuzauusaeiy 2 1-m1i KyHi xanyapnapra PBS
(pH 7,2-7,4) apanacteippiirad 50 MKT aHTHICH
enrizingi. Temimai aHTUICHENEPIIH ACHICHIH ChI-
Hay COHFBl IMMYHHU3ALMsIIaH KeHiH 4-1111 KYHi HM-
MyHIBl (epmenTTik TanaayasiH (MDT) xanama
KOWBLIBIMBIMEH KYPTi3iIi.

TemiMai  MOHOKJIOHANIBI  aHTHJCHEIEPI
(MKA) OHJIpeTIH rudpuaomanap
MMyHH3anusianFad  Balb/c  TeimkangapeiHaHn
anpiaran NSO/SP2 muenoma skacymanapsl MeH
UMMYHJBIK  CIUICHOLMTTEpHi  OyHaHAacThIpy
apKbUIBl ANBIHABL. JlekaHTanus areHTi peTiHie
PEG1500 (Sigma, 10783641001) naiinanaHbuisL.
XKacymanaps! 6ap ruiactunanap 2% Aminopterin
(SigmaA5159) xone 10% FetalBovineSerum
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(Sigma, F2442) 6ap Opti-MEM™ xopekTik opTa-
na (Gibco™ 22600134) 5% CO2 6ap 37°C tem-
neparypaza MHKyOarusutanasl. 14 KyHHEH KeWiH
JKacylla eCiHAIIepiH WHBEPTTENTeH MHKPOCKOTI-
TICH Kapay apKbLIbI THOPHITI JKacyIaaapablH ocyi
OakpuTaHIBl. [HOpHMATI JKacymIamapIblH ©CiHII
CYWBIKTBIFBIH TETIMJI aHTHJEHeNIepre ChIHAY
YIIH IMMYHXBI (DEPMEHTTIK TalAayAblH KaHaMa
KOWBITBIMBI KOJITaHBIIIBI.

I'uOpunTi kacymanapasl KIOHAAQY JIHUMHTTI
CYHBUITY SZiICIMEH OpBIHIANIHI [5].

MoOHOKIOHAJIBI aHTUACHETISPTIH H30THITTEPiH
anbikTay Pro-Detect™ Rapid Antibody Isotyping
Assay Kit - Mouse (Thermo Scientific, A38550)
komeriMeH DT omiciMeH Kypri3iuii.

MKA npemnapaTThlK MeJIIepepiH amy YIIiH
ruOpuari sxacymanap BALB/c TeIIKaHIapbIHBIH
KYpCaK KybBICBIHIA OCIpUIIi, OJIapFa aJIIbIH
ama tonblKk emec Dpeitan agproBanTsl (Curma,

3epTTey HOTHKEIEPi

NmMMyHaenreH THIITKaHIap IbIH KaH CapbICyBIH
ChIHAY HOTIDKECIH/E MalalaHblIFaH PEeKOMOu-
HaHTTBl PAG1 aHTHreHmIK Jopexeci )KeTKUTIKTI,
JKaHyapJapJIblH MMMYHJBIK JXYWECiH BbIHTaJaH-
JIBIPaJibl, OYJ1 KQXKETTI aHTHJCHENEP/Ii OHJIPETiH
B-nmumdonutrepiH  KIOHIAPBIHBIH — OCJICCH I
AHIYKITASTIaH B PATBIHIBIFBI AWKBIHIAJIIbI
JKOHE KaH CapBICYBIHBIH KYPaMbBIHAAFBl TETiMIIi
anTuneHenepain Turpiepi 1:6400-1:12800 Go-
nel. EH JKOFapbl aHTHJIEHE TUTPJIEPIH KOPCETKEH
TBIIIKAHAP TAHJIAJIBIIN AJIBIHBII, OJIAPJIbIH KOK 0a-
yBIpJIapbIHAH AJIbIHFAH UMMYH/IBIK CIUICHOLIUTTED
MHEJIOMa JKacylrajapbIMeH OyIaHAacThIpy YIIiH
naiganaHpuIIbl. MwuenoMa  KacyallapblHBIH
canbl - 9x106, MMMYHIBIK CIUICHOLUTTEP
60x106, xarpmacel 1: 7 ©Oongpl. ['mOpumoma
[ITAMM/IAPbIHBIH KaJbIITaCybl €Ki amnTa IIIHJe
opeiH anapl. JKacyma eciHminepiH Oakpuiay
WHBEPTTEITeH MHKPOCKOIIIEH Kapay apKbLIbl
OpBIHIAIIBL. JKacymanapael ecipyre apHaiFaH
wiaHmeTTiH 384 myHKeIpIIAchiHbH —175-iHeH
rHOpUATI  JKacylmanapAblH — ecyl OalKajaraHbl
AHBIKTAJ/IbI, TUOPUATI KacyllajgapjblH Iai-
nma Oomy maite3el 45,5% xypanel. KnonmapasiH
ociami cyibIKTeIFRIH DT omicimen Temimai
aHTHJICHEJIEP/IiH OONybIHA CBIHAY KOPEKTIK
OpTaHbIH a3Jal Caprarobl OalKaJlFaH >KOHE
THOPUATI Kacyliajap IIYHKbIpIIA OCTKEHiHIH
30%-maH acTaMbIH aJIbIII JKaTKAH COTTEH OacTall-
Ibl. bacTamkpl TecTiiey ©OCiHII CYWBIKTHIFBIHAA
pexomOuHaHTTEl PAGIl-Tre ToH aHTHIEHenepIi
eHJIpeTiH  TuOpuzoManap 29 mIyHKbIpLIagaH
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AKII) 0,5 mn mo3ama eHrisinai. AnbIHFaH ac-
IIAT CYWBIKTBIFBI CTEPHWIBII JKaFmaiia Kypcak
KYBICBIHAH JKUHAIT aJIbIHJIBI KOHE LeHTpudyTanay
apKBUIBI THOPUATI KacymanapJan aXbIpaTbUIIbL.
ACIHT CYWBIKTBIFBIHAH HMMYHOTJIOOYIUHIEP/I
Tazapty okyMmbicTapsl NAb ™  ProteinA /
GSpinColumns, 1 ma (Thermo Scientific, 89958)
KOMETIMEH OpBIH/IaJIJIBL.

SDS-PAGE »anekrpodopesi U. Laemmli [6]
omici Ooitpramia 10% MOTMAKPMIIAMUNITI TEIHIC
(PAAG) opsiHIAN B

Nmmynobmortunr (Westernblotting) Towbin
P. et al. omici GoitpiHIIA OpBIHIATIAEI [7].

KP BFM FK "¥arTtelk OHOTEXHOJIO-
rust  optanelFrel’ PMK  keprimikTi 3THKaIbIK
KOMUCCHSICBIHBIH OTBIPBICHIH/IA KaHyapliapIbIH
KaTbICYBIMEH JKYPTi3UIETIH 3epTTeyiep XaTTama-
CBI KapaCTBIPBUIBIT, MAKYIIaH/IbI.

aHBIKTAIIBI. berceni rudpugoManap/siy xKacy-
majxapbl My37aTy apKbUIBI CaKTaabl. Opil Kapai
YKYMBIC JKYPTi3y YIIIiH eH OelceH i THOpUIOMaHbIH
3D9 mramMMbl TaHIAIBL. Opi Kapail KypbUTBIMBI
MeH KacuerTepi OOHbIHIIA OIPTEeKTI MOHOKJIO-
HaJIIBl aHTUAeHenepni any ymid 3D9 rubpu-
JIOMachl JIUMHUTTI CYHBUITY O/iCIMEH KIIOHJAI-
nel. [mOpuaoManapabIy OCNCEHIUNITIH aHBIKTAY
YIIIH MHKpPOCKOMUsiAa Oip >Kacyllallbl IIOFBIPHI
Oap rubpunTi xacymanap TaHaanael. Kionpay
HOTHIKENIepl TaHJAIFaH KOCAJIKbl KIOHIAPIbIH
OIpTEeKTINITiH  KOPCETTi, ©OWUTKeHI  OJapibIH
78%  nmeitiH  TemimMal  MMMYHOTJIOOYJIHHAEPI
CHUHTE3IEUTIHIITIH caKTaabl. Opi Kapail »KyMBbIC
xyprizy yurin UOT-ga eH >korapbl ONTHKAIBIK
THIFBI3BIKKA ue Oosnran 3D9D9  cyOkioHbBI

tapganapl. WUOT-na  uMMyHOTIOOYJIUHIEPIH
AHTUTCHICPMEH OailIaHBICY bl TipKeNreH
CyOKIIOHIAPTBTH ociumal CYHBIKTBIFBIHBIH

KypaMbIHIarsl aHTHaeHenepaid Tutpi 1:3200-1en
1:6400-re neitiHri apanbIKTa aybITKbI/IBL.

MoHOKIIOHaN B aHTUJCHEeNePIiH
KJlacbl ~ MEH  Kjacc  TapMarblH  aHBIKTAy
MMMYHOTTIOOYJIMHAEPAI Ta3apTyIAblH OHTAWIIBI

omiciH TaHmay Ke3iHme KaxeT. Ochl MakcarTa
Pro-Detect™ RapidAntibodylsotypingAssayKit
Mouse (ThermoScientific, A38550)
MMMYHOXPOMATOTPA(HSLITBIK CBIHAKTap
JKUHarel mainasanpuiael. CehiHak yinin 3D9D9
MITAMMBIHBIH OCIHIII CYWBIKTBIFBI aJbIHBIT, 1:10
KaTBIHACKIHIA CYWBIITBIIBIIN, 3€PTTEY KYPTi3iii.
Hormxkenepi 2-cyperre Oepiires.
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=1 ___HIESEE
=] [N EEE
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MOUSE

2-cypet — MKA TOOBI MEH KOCAJIKBI TONTHI aHBIKTAYIBIH HOTIKEC]

I-cyperte KOpPCETIITeHACH, 3D9D9
mraMMbeIHBIH MKA G uMMyHOTTIO0YIHHIED TO-
OrrHa, G1 KITacc TapMarbkIHA JKaTaabl JKOHE Karl-
na tanti L tiz0eri Gap. OxebuerrepaeH Oenrini
Oonrammai, Teimkan IgGl pH 8-9 xesimme A
aKybI3bIMEH )KaKChl Oaimanbicaibl. Byt adduanTTi
TazapTy Ke3iHIIe UMMYHOTJIOOYIUHACPIIH KAKCHI
OailraHbBICYHI YIIIiH Oy pepiiep i malbIiHaay Ke3iHmae
eCKepiyi.

|

101

[ =g

MKA mnpemapaTThIK MeJIIepiH aixy YIIiH in
ViV0 9J1iCi KOJIIaHBII/IbI, HOTHKECIH/IE OJap acuT
CYHBIKTBIFBI TYpiHJE anbiHabl. NAb ™ ProteinA /
GSpinColumns ykcacThIK OaraHapbl apKbLIbI ac-
IUT CYWUBIKTBIFBIH Ta3apTy MPOIECIHAC Ta3albIFbl
JKOFapbl aHTUACHeNepAiH 3 (paKmusICchl albIH-
el (3-cyper). UDT-ma acuuT CyHBIKTHIFBIHAH
TazapThulFaH aHTuaeHenepain Tutpi 1: 12800
00JL bl

-

-

2 M 4
1

1
3-cyper - 10% PAAG

5 3]
mrigaeri SDS-PAGE

1 - aciur cyitbIkThIFB (1/10), 2 - ceprinic, M - akysi3 PageRulerPlus mapkepiepi
(monexynanslk canmmakTapsl 10-250 x/la),
4 - Nel dpakrus, 5 - No2 dpakuus, 6 - Ne 3 dpakiust.

Anpiaran  MKA-IiH THOpPEIOKCHUHTE BIKTUM

al  epeKWeNiriH OonaslpMay VIIIH —TecTiiey

TeTePOJIOTUSIIBIK PEKOMOMHAHTTHI aKybI3ap bl KOJIaHy apKbUIbl Kyprizinmi (1-kecte).
1-kecre — Anbraran MKA mtammbiabeiH 3D9D9 THOpEOKCHHTE TENIMIUTITIH aHBIKTaY

450 HM Ke3iHJETi ONTUKAJIBIK THIFBI3IBIKTHIH KOPCETKIIIT
3A aycobun 3B aycwin NP 3 Kyrteipy PexomMOMHAHTTHI

Cyitbiiry BupycbinbiH BHUPYCBIHBIH BHUPYCBIHBIH PAGI

PEeKMOOUHAHT- PEKMOOMHAHTTHI | PEKOMOMHAHTTHI

ThI KYPBUIBIMCBHI3 KYPBUIBIMCBI3 HYKJICOTIPOTEHHI

aKybI3bI aKybI3bI

1:100 0,144 0,093 0,090 0,626
1:200 0,072 0,052 0,065 0,501
1:400 0,040 0,022 0,032 0,447
1:800 0,021 0,018 0,018 0,402
1:1600 0,013 0,011 0,012 0,334
1:3200 0,008 0,008 0,009 0,232
1:6400 0,008 0,009 0,011 0,168
1:12800 0,008 0,007 0,012 0,167
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I-kecreen  KepceTinreHaen, QepMeHTKe
0aifaHBICTBl UIMMYHJIBI (DEPMEHTTIK TaJIay /1aFbl
3D9D9 mrammbeiabiH MKA TeTeponorusuisiK pe-
KOMOHMHAHTTHI aKybI3IAPMEH OpPEeKeTTeCeHIi.

NMMyHOOIIOTTHHT ~ HOTHMIKECIHZIE  aJbIHFaH

250
150

100
75

50

27

25

M

MKA-nin pexomOuHaHnTTel PAG1 aHTHTEeHIIK
JNETCPMUHAHTTAPBIHA ~ TEIIMIUTITI  aHBIKTAJIIEI,
aHTHJICHENIEPIIH  e3apa  OpeKeTTecyli  JKoHE
MOJICKYJTaBIK Maccackl 57 k]I aHTHUTEeHHIH
0EOKTBIK (DPAKIUSCHI AaHBIKTAIIBI (4-Cyper).

1 2

4-cypert - 3D9D9 mrrammeIabIH IMMYyHOOI0TTaY MKA HoTHXReNnepi
M - PageRulerPlus akybI3apbIiHbIH MOJICKYJIaBIK MaccachlHbIH Mapkepiiepi (10-250 k/a),
1 - pekomObunaanTTEl PAG1 (SDS-PAGE 10% PAAG),
2 - MKA mrraMMbeIasiH 3D9D9 nMMyHOOIOTTAYBI

PexomOunanTTel PAG1 yaricinae Mmacc-CieKTpOMETPHSIIBIK TaJlJayFa xKi0epijireH HoIMakpuiaaMuaTi
renpaeH 57 kJ1 MoJleKyaiaslK Maccara colikec »ojak kecimi (5-cyper).

MATRIX
SCIENCE

MASCOT Search Results

:PT

User
E-mail H

Search title : LPG_1_swiss

MS data file : ProteinAnalysisResults. mgf
Database

: Other ia (13,332

Timestamp : 20 Sep 2021 at 04:49:16 GMT

Mat what you expected? Try the select summary-

“¥Search parameters
Type of search
Enzyme
Variable

: MS/MS [on Search
: Trypsin
Y- i (€}, Oxi

(M)

Mass values
Protein mass
Peptide mass tolerance : 4 1.2Da
Fragment mass tolerance : 0.6 Da
Max missed cleavages  : 2
Instrument type : ESI-QUAD-TOF
Number of queries 117,653

} Score distribution

} Modification statistics

¥ Legend

: Monoisotopic
+ Unrestricted

Protein Family Summary

Significance threshold p< Max. number of families

Display non-sig. matches  [] Dendrograms cut at

: SwissProt 2021_03 (565,254 sequences; 203,850,821 residues)

=)

Preferred taxonomy | All entries

~

P Sensitivity
Protein families 1-10 (out of 39)
@8 Vperre  1[7[3 (1] et

1 PAG1_BOVIN
2 PAGA_SHEEP
3 PAG67_BOSIN

39

16366 Pregnancy-associated glycoprotein 1 OS=Bos taurus OX=991...
1273  Fregnancy-associated plycopratein 4 DS=Cvis aries OX=9940_
323 67 DS=Bosin..

S-cypet - UMMyHOpPEaKTHUBTI aKybI3/Iap IbIH MacC-CIIEKTPOMETPHUSIIBIK TaJIaybIHBIH HOTHXKEIEPI

5-cyperTte KepceTireH e, Macc-
CIIEKTPOMETPHSIIBIK Tangay HOTHIKECIHE
HMMYHOpEakTUBTI axkybl3 «bya3gpikka Oaii-

naHblcTel TiaukonporenH 1 OS = Bos taurus»
(PAG1_BOVIN) perinae asbIKTaiael. bypbin
alTBUIFAHIAM, TJIAKOTIPOTEHHIEPTiH Oy
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Typi Oya3abIKThIH eprte OemiHyi (ipi Kapa Man
YPBIKTaHyIbIH 1 9-11161 KYHIHEH OacTalt), aHaChIHBIH
KaHbIHA €He/li )KoHe Oya3IbIKThIH OYKiJ Ke3eHIH IS
crieunHUKaIbIK MapKep KbI3METIH aTKapa aiajbl

[8].
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3epTTey HOTHIKeJEpPiH TaNKbLIAY KIHE
KOPBITHIH/IBI

Byrinaritanna0ya3IbIKThl THarHOCTUKAJIAY TBIH
KONTEreH o/licTepl YChIHBUIFAH: TIK 1LIEKTI Malb-
nanusiay, YJiIbTPagblOBICTBIK 3€pTTEYy  JKOHE
HMMYHOXHMHUSUIBIK 9iCTep UMMYH/IbI (PepMEHTTIK
Tangayra HerizaenreH. CublpiapabiH Oyas3IbIFbIH
JIMarHOCTUKANAyJaFbl €H TEPCIEKTUBTI OiCTiH
0ipi Oombin ce3iMTanabIFbl Korapsl DT tabbuia-
Ibl. bacTankpina oHbI KONAaHy YPBIKTaHBIPYAaH
KeWiH aHajblK Oe3aep OHAIPeTiH TOpMOHIAp-
Il AHBIKTay MYMKIHJITiHEe OalIaHBICTBI OOJIIBI.
JerenMen, aHanblK Oe3aepleri MaToJIOTHSUIBIK
MPOLECTEPAIH JaMybl Ke3iHAe TOPMOHIAPIBIH
OpTYpIIi AeHrelepin enaipyre Oaitnanpictel UOT
9/ici KeH KOJIJIaHy bl Ta0a aMaJIbl.

Fanpimpap mnnameHTa apKbUIbl 3KCIPECCHSI-
JaHATBIH JKOHE >KaHyapiapIblH KaHbIHAA aifHa-
nateiH PAG rnukonpoTtenarep TOOBIH alllKaHHAH
Keifin [8], kKaH capbhICybIHIA OCBhI MapKepiep.i
aHBIKTayFa HEri3eireH Oyas3AbIKTBl JHarHoO-
cTHKajay ofictepi o3ipiaenmi. bynm OarbITTarbl
KYMBICTap/AbIH KeJICHIer1 YpBIKTaHFAaHHAH KeHiH
19-mBl KyHHEH Oactanm CHBIPIApbIH KaHbIHIA
OCBhI aHTHT'CHJEPAIH OOJybIHA XKOHE Oya3/IbIKTHIH
OYKUT Ke3CHIHJEC KaH aifHaJbIMbIHA OaiislaHbI-
ctel. COHBIMEH Karap, OJapAblH CYTTe TaObLTy
MYMKIHJITI Typanbsl aepekrep Oap, Oyn acipece
KYHJIBI, ©TKEeH1 OyJ1 9/1ic sKaHyapiapra cTpeccci3
Oya3abIKTBI OpHATYFa MYMKIHIIK Oepeni [9]. MbI-

casel, R.V. Oliveira Filho xone Gackanaps! ipi
Kapa MaJlJIblH Oya3JbIFbIH JHArHOCTUKAJAY YIIiH
aitHanmeiMaarel PAG rimkonpoTenHIepiH maiina-
JaHy MYMKiHAIriH 3eprreai. byas cubipmapmarst
OyJ1 aKkybI3Iap/blH KOHIICHTpAUsAChl 24-11i KyHi
JKOFapbUIaFaHbl aHBIKTAIBI, OYJ CHUBIPIapAaFrsl
OyasJbpIKTHl epTe aHbIKTay YIIiH Maimansl map-
Kep OHE SMOPHOHAIBABI KOFAIYIbl OoIKay
YIIH oneyerTi Mapkep Ooxyel MymkiH [10].
Fameivmap 10061 (Ahmed O. Gatea xoHe T.0.),
KOMMEPIMSIIBIK ChIHAKTAPMEH CaJBICTBIPFaH/IA,
KaH KypambiHgarbl PAG akybI3gapblHBIH KOH-
LNEHTPAIUSICBIH ~ aHBIKTAy  YIIiH, WMMYHIBI
(hepMeHTTIK Taijayaa MOHOKJIOHAJIBI JKOHE T10-
JTUKJIOHANIBI aHTHUJCHENEP/li KOJIaHFaH. 3epT-
Tey HOTIIKECiHAe eH 1on Hotmwxkenep (95%) mo-
HOKJIOHQJIJIBl aHTHJICHENICP/IiH KOMOWHAIUSICHIH
KOJAaHy apKbUIbl anbIHAbI [11].

Ocsinaitma, 3D9D9 rubpuTi )kacya eciamici
IITAMMBIHBIH MOHOKJIOHAJJIBI aHTHICHEEePiHiH
WMMYHJIBI XUMUSUTBIK ~CHTIATTaMaJlapbIHBIH —all-
IIBIH ana HoTmxkenepi onapasH PAG1 Oyasnbikka
0aiiIaHpICTBl PEKOMOMHAHTTHI TJIMKOMPOTEHHTE
TETIMIITIK KepceTedi, OyJl oiap/bl CHBIPIap/IbIH
Oyas[OpIfblH €pT€ aHBIKTay YIIIH OTaHIBIK
CEpONIOTHSIIBIK ~ TeCTTepIiH Kypampaac Oeiri
peTiHze maianany MyMKIHIITiH OOKaHIbL.
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HOJYYEHHUE MOHOKJIOHAJIBHBIX AHTUTEJI CHEIU®HUY-HbBIX
K I'NIMKOITPOTEUHAM CBA3AHHBIX CO CTEJBHOCTbBIO

Capuna H.U., Vickakosa U.T., Pvickenvouna A.JK.
PI'TI «Hayuonanvuwiii yenmp 6uomexnonoeuuy KH MOH PK,
2. Hyp-Cynman, Kazaxcman
E-mail: indiraabenova@mail.ru

AHHOTALUA

B pesynprare rubpuanzanuy IMMYHHBIX CIUIEHOIIMTOB M KJIETOK MHUEJIOMHOW JIMHUU MBIIIEH, 10~
Jy4eHbl MITaMMBI-TTPOAYIIEHTHl MOHOKJIOHAIBHBIX aHTUTEN K dMUTONaM PeKOMOMHAHTHOT'O aHTHUTEHA
PAGI. lna nanpHEHIINX MCCIIeIOBaHUI 0TOOpaH IITaMM THOPHIHBIX KIIETOK C aBTOPCKUM Ha3BaHHUEM
3D9D9, TUTpHI aHTUTEN KYJIbTypalTbHOHN JKUIKOCTH JaHHOTO cyOkinoHaB MDA cocraBumu ot 1:3200
mo 1:6400. HapaboTaHo mipeniapaTHBHOE KOJTMYECTBO MOHOKJIOHAIBHBIX aHTUTE]I METOJAOM INViVOH U3-
YYeHBI X OCHOBHBIE MMMYHOXHMHYECKHAE CBOMCTBA. TUTP OYUIIEHHBIX aHTUTEN U3 aCIIUTHON KHIKO-
ctH okazaiucs paBeH 1:12800, oHn oTHOCATCS KUMMYHOTII0O0yiHaM Kiacca G moaknacca G1 u umMeroT
L memns Tuma kamma.B pesynbraTe ”MMYHOOJIOTHHTA OIIpeieieHa SIUTOIHAs HarpaBiieHHocTh MKAK
AHTUTEHHBIM JleTepMUHaHTaM pekomOnHaHTHOTO PAGI ¢ MonekymsipHoii maccoit 5S7k/l. Taxum 00-
pa3oM J0Ka3aHo, YTO MOy9eHHBIE MOHOKIOHAIFHBIE aHTHUTENA UMEIOT CIeNH(PUIHOCTh K aHTUT€HAM
pexomMOnHAHTHOTO PAG1 11 MOTYT OBITH HCITOJIE30BaHBI IIPH KOHCTPYHPOBAHUHN TECTA AJIS OTIPEIeTIEHUS
CTEIFHOCTH.

KuroueBble ci10Ba: IMarHOCTHKA CTEIFHOCTH, TNIMKONPOTEHHBI, CBA3aHHBIE CO CTEILHOCTHIO, pe-
KOMOMHaHTHBIA aHTHTeH PAGI, mMMyHU3amus, ruOpuan3anys, KIOHHPOBaHHE, MOHOKJIOHAIHHBIE
aHTHUTETA

OBTAINING MONOCLONAL ANTIBODIES SPECIFIC TO GLYCO-PROTEINS
ASSOCIATED WITH PREGNANCY

Sarina N.L., Iskakova I.T., Ryskeldina A.Zh.
RSE«National Center for Biotechnology» CS MES RK,
Nur-Sultan, Kazakhstan
E-mail: indiraabenova@mail.ru

Abstract

As a result of hybridization of immune splenocytes and cells of the myeloma line of mice, strains
producing monoclonal antibodies to the epitopes of the recombinant PAG1 antigen were obtained. For
further studies, a strain of hybrid cells with the author's name 3D9D9 was selected, the antibody titers of
the culture fluid of this subclone of ELISA comprised from 1:3200 to 1:6400. A preparative amount of
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monoclonal antibodies was obtained by the in vivo method and their main immunochemical properties
were studied. The titer of purified antibodies from ascites fluid was 1: 12800, they belong to class G
immunoglobulins, subclass G1 and have an L chain of the kappa type. As a result of immunoblotting, the
epitope orientation of MCA to antigenic determinants of recombinant PAG1 with a molecular weight of
57 kD was determined. Thus, it was proved that the obtained monoclonal antibodies have specificity for
the antigens of the recombinant PAG1 and can be used in the design of a test for determining pregnancy.

Keywords: pregnancy diagnostics, glycoproteins associated with pregnancy, recombinant antigen
PAGI1, immunization, hybridization, cloning, monoclonal anti-bodies.
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YBaxkaemblii aBTop!

B cootBercTBHM ¢ mpuka3zom MunmcTpa oOpa3oBanus u Hayku PecryOmmku Kaszaxcran Nel70 ot
30 anpens 2020 roga, penakuueil xypHana «BecTHuk Hayku Kazaxckoro arpoTeXxHM4eCKOro YHUBEp-
cutera nmenn C.CelipynuHa» OblT pa3pabOTaH CaliT ¢ OHJIANH-CUCTEMOH MOJaYH U PEIICH3UPOBAHUS
CTaTeu.

B 57011 cBSI3M ipu oade cTaTby 115 My OJIMKALIMK B XKYpHae HE0OOX0IMMO OCYILIECTBUTh PETUCTpa-
LUIO B KAaYECTBE aBTOpPa Ha CaliTe JKypHaljla M 3arpy3uTh CTaThlO, IPEUIaraeéMylo K paCCMOTPEHHUIO Ha
oHyaiH-atdopme. Perucrpamus aBTopa oCyIEeCTBISIETCS MO CIACAYIOUIEH CChIIKE: (BUACOMHCTPYK-
nms npuiaraetcs) http://bulletinofscience.kazatu.edu.kz/index.php/bulletinofscience/user/register

Buneounnctpykuus no peructpanun aBropa https://www.youtube.com/watch?v=UeZIKY 4bozg

TPEBOBAHMS K HAYUYHBIM CTATBSM JJISI IYBJIUKAILIMU B )KYPHAJIE
«BECTHUK HAYKH KA3AXCKOI'O ATPOTEXHUYECKOI'O YHUBEPCUTETA
UM.C.CEU®YJIIJIUHA»

Peoakuyusa scypuana npocum agmopoe 03HAKOMUMBCA C NPAGUIAMU U NPUOEPIHCUBAMBCA UX
npu n0020moeKe padom, HANPABIAEMbBIX 6 JHCYPHAIL.

Hayunbiii xypuan «BecTHuk Hayku Kaszaxckoro arpoTeXHHYECKOTO YHHBEPCUTETA HM.
C.Cetipymmuaa» m3gaercs ¢ 1994 rona Berxogut 4 pasza B roa. JXKypHas IpUHUMAET CTaThH MOCIEYIO-
LIMM HaIlpaBJICHUSM:

- CenbCKOXO35IICTBEHHBIE HAYKH;

- Berepunapusie Haykw;

- buonornueckue Haykw;

- TexHuueckue HayKH;

- I'ymanurapHsle HayKu;

- DKOHOMHYECKHE HAYKH.

Hopsinok oopmiieHus crarei

K nmyOnukanuy NpuHAMAIOTCS CTaThH M0 HAYYHBIM HAlPaBJICHHUSIM )KypHaia, paHee HUTAE He OITy-
OnmukoBaHHBIe. OHOMY aBTOPY pa3peliaeTcsi TONBKO OJHA MyOJHMKanus B OZHOM kypHane. CtaTbs
MIPEJICTABIISIETCS B ANEKTPOHHOM (hopmate (B dopmarax .doc, .docx) mocpeacTBoM ee 3arpy3Ku uepes
(hynkuonan caita xxypHaina (Open Journal System) (MHCTPYKIHSI 110 pa3MEICHHIO ITyOIHKAIMH I10
cienytomeit cepuike: https://youtu.be/mYZnWUSxOL8&?1ist=PLeLU20koHcK2QbehUeOfC7Qp6hyS
H6717&t=2

Cmpykmypa u opopmaenue cmamou:

1. VIK;

2. Ha3BaHue cTaTbu JOJDKHO OBITH MPEACTABICHO HA PYCCKOM, Ka3aXCKOM M aHIJIMICKOM SI3BIKAX,
odopmisieTcst KUPHBIM MPUGTOM MPOIMUCHBIMU OyKBaMH, BBIPABHUBAHHE — 110 LICHTPY;

3. Madopmanus 06 aBrope (-ax)- Maumnmans 1 pamMuinms, — BBIpaBHUBaHUE 10 IEHTPY. BbiienuTs
OCHOBHOT'0 aBTOPA NOJIUIPaUUECKUMU CPeACTBaMH (KUPHBIM HIpH(TOM).

4. IlonHOe HaMMEHOBaHUE OPraHU3alMU, TOPO, CTPaHa - BBIPABHUBAHME 110 LICHTPY, KyPCHB.

5. Dnextponusi anpec (E-mail) ocHOBHOTO aBTOpA;

6. AHHOTalMs TEKCTa IMyOJIMKYEeMOro MaTepuaa NpeaocTaBisieTcst Ha 3 (Tpex) si3bIkax 00beMOM He
menee 100 u ve 6onee 300 cioB.

CrnoBo «AHHOTauus» Ha 3 (TpeX) sA3bIKaxX JOJDKEH COOTBETCTBOBATH (POPMATy: Ha PYCCKOM SI3BIKE
«aHHOTALMsDY; HA Ka3aXCKOM SI3bIKE - «TYHiH»; Ha aHIJIMHCKOM SI3BbIKE «abstract.

7. KimroueBsle cnoBa (7 ¢i10B WM ciaoBocoueTanuil). «KiroueBelie ciioBa» B CTPYKTYpe CTaThbH Ha
Ka3aXCKOM SI3bIKE JOJKHBI COOTBETCTBOBATH (hopMaTy «KinT ceznep». 8. IlonHbIN TEKCT cTaThu:
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- Bsenenue;

- Ompenenenne 00beKTa, MPEAMETa, LeNei, 3a1a4 padoThI;

- Marepuanbl, THITOTE3bI, ITATIBI, TPUMEHICMbIC METO/IbI HCCIICIOBAHNIN U 3HAUCHHSI PabOTHI;
- PesynbTathl HCClieIOBaHUS;

- OOcyxeHue pe3yabTaToB U 3aKIII0UCHHE;

9. Criucok nuTepaTyphl;

10. brarogapuocts (Acknowledgement): B paseie HEOOX0AUMO OTPa3UTh HH(YOPMAIIUIO O TTyOIH-
Kalli{ CTaThH B PaMKax pealn3allii TPAHTOBOTO M WHOTO (DUHAHCHPOBAHUS, JINOO yKA3BIBAIOTCS
clioBa 0J1aroIapHOCTH KOJUIETaM WIIM MHBIM JIUIIAM, IIPU COJICHCTBIM KOTOPBIX MPOBOIHIOCH UCCIIEI0-
BaHME U T.II.

O copepkaHuu CTATHU

CraThs TOJIKHA COJIEPIKATh TOJILKO OPUTHHANIBHBIM MaTepUall, OTPAXKAIOIIHNNA PE3yIbTaThl UCCIIE0-
BaHUU aBTOpa/-oB. O0OBeM aHHOTauu coctaBisieT He MeHee 100 u He Oosee 300 cI0B Ha Ka3axCKOM,
PYCCKOM U aHTJIMHCKOM SI3BIKAX.

Jis myOnuKanuyu NpUHUMAIOTCS. PYKOITMCH cTaTeil 00beMoM 7-12 cTpaHull (BKIIOYas pUCYHKH U
TAOJIUIIBI) HA OJTHOM M3 CJICIYIOIIUX SI3BIKOB: Ka3aXCKOM, PyCCKOM, aHTJIUHCKOM. TEKCT JTOJKEeH OBbITh
HaOpaH B penakrope Microsoft Word, mpudrt Times New Roman pasmepa 14,0nuHapHBI UHTEpPBAIL.
Ao63arHbi oreTym-1,25.

TekcT cnemyer nevaTarb, COOJI0/Iast CIACIYIONINE pa3Mephl MOJICH: BEpXHEE U HIKHEE — 2 CM, JICBOS
Y npaBoe - 2 cM. BripaBHUBaHME - 110 MIUPUHE (C ABTOMATUYECKON pacCTAaHOBKOMN MIEPEHOCOB).

B Bepxuewm neBoM yrity nucra npocrasisiercs Y JIK. Huke, BeipaBHUBaHUE 1O TICHTPY — 3aTJIaBHBIM
OyKBaMH Ha3BaHHUE CTAThU, HUKE Uepe3 OJIMH WHTEPBaJl BHIPABHUBAHUE 110 IICHTPY WHUIHAIBI, (paMu-
nust aBTopa(-oB) (He OoJiee 5 cOABTOPOB), CTPOKOW HUXKE MOJIHOE Ha3BaHME opraHmu3aruu(ii), yepes 3a-
IIATYH HEOOXO0JIUMO yKa3aTh rOpo/l, HAUMEHOBAHUE CTPAHbI (JIJIs HHOCTPAHHBIX aBTOPOB). Jlanee Huxke
4yepes CTPOKy momerniaercs TekeT anHoTtarwu (He meHee 100 u He 6osiee 300 CIOB) U KITFOUYEBBIC CIOBA
Ha sI3bIKE TEKCTa MyOimMKyeMoro matepuaina (7ciioB/ciioBocoueranuii). Emé yepes cTpoky momeraror
OCHOBHOM TEKCT CTaThH.

[Ipu HamMcaHWK aHHOTAIIUU HAa PYCCKOM SI3bIKE, HEOOXOIUMO MTPUBECTH aHHOTAIMIO Ha Ka3aXCKOM
U aHTJIMICKOM $I3BIKaX, €CJIM CTaThsl HA Ka3aXCKOM SI3bIKE, TO aHHOTAIMS Ha PYCCKOM M aHTJIUHCKOM
SI3BIKAX, €CJTM )K€ CTAThsl HAIMCAHA HA aHTJIUHCKOM sI3bIKE, TO AHHOTAIIHS TPUBOJUTCS HA TPEX S3BIKAX.

- B aHHOTAIIUU JIOJKHBI OBITh OTPAXKEHBI CIICAYIONIMEe MOMEHTBI: aKTyalIbHOCTh, TEMa U IIeJbh Ha-
YYHOTO MCCJICJIOBAHUSI, ONTMCAHNE HAYYHOH U MPAKTUYECKON 3HAYMMOCTH PabOThI, KPAaTKOE OIUCAHHE
METOJIOB U METOJIOJIOTHH HCCJICIOBAHsI, OCHOBHBIC PE3YJIbTAaThl H BBIBOJIBI UCCIIEOBATEIBCKON pado-
ThI, [IECHHOCTh MTPOBEJICHHOTO UCCIIE0BaHuUs (BHECCHHBIN BKJIAJl JAHHON PabOThl B COOTBETCTBYIOIIYIO
00J1aCcTh 3HAHUI), @ TAK)KE MPAKTUYSCKOE 3HAYCHUE UTOTOB PabOTHI.

1. Beenenne (Introduction). DTOT pa3jien AOKEH BKIIIOYATh KPATKUI JIMTEPATYPHBINA 0030p, aK-
TyaJIbHOCTh TeMbI WX 1po0sieMbl. Heo0xoaumMo onrcats 000CHOBaHUE BRIOOPA TEMBI HA OCHOBE OIThITa
MIPEIIIECTBEHHUKOB, a TAKXKE MPUBECTH (DOPMYJIMPOBKY KOHKPETHBIX BOIIPOCOB HJIU TUIIOTE3HI.

2. MatepuaJibl u MeToabl ucciaenoBannii (Material and methods). Jlannslii pa3aen qomKeH co-
OTBETCTBOBATh CJICIYIOIIUM KPUTCPUSIM:

- PEJICTABJICHHBIC METO/IbI IOJKHBI OBITh BOCIIPOU3BOIUMBIMU;

- KpaTKO OIMHUCHIBATH UCIIOJIB3YEeMbIC METO/IbI, HE BJIABasICh B METOA0JIOTHUECKUE OCOOSHHOCTH;

- JUTsl CTAaH/IaPTHBIX METOJIOB 00s13aTeIbHA CChUTKA HA HCTOYHUK;

- TIPH UCITIOJIL30BAaHUHM HOBOTO METOJIa TPEOYETCsI €ro Mo JpOOHOE OITUCAHHUE.

3. PesyabTarel (Results). B qanHOM pasjene He00X0AUMO YeTKO 0003HAYHUTh CYTh CTaThU U MPH-
BECTH aHAJIU3 TOJYYCHHBIX PE3yJIbTATOB MCCICIOBAHUI M KOHKPETHBIX PEKOMEHANui. Pe3ynbraTe
IIPOBEJICHHOTO HCCJICIOBaHMsI HEOOXOAMMO OXapaKTEePU30BaTh JIOCTATOYHO IMOJHO, YTOOBI YMTATEIIb
MOT TIPOCJICJIUTh €r0 ATAIbl U OIICHUTh 0OOCHOBAHHOCTh CJICIIAHHBIX aBTOPOM BBHIBOJIOB. Pe3ynbTaTsl
IIPY HEOOXOIMMOCTH TTOATBEPIKIAFOTCS WILTFOCTPAIIUSIMU — TaOIUIlaMu, rpadukaMu, pUCYHKaMH, KO-
TOPBIC MPEJICTABIISIFOT HCXO/IHBIA MaTepUaN WK JIOKA3aTeIbCTBA B CTPYKTYPUPOBAHHOM/TpauuecKoM
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BUJIC.

4. O0cy:xkaenue pe3yJbTaToB U 3akiao4denue (Discussion and conclusion).

Paznen Bkirouaer 00oOIIEHHE U MOJIBEACHUE UTOTOB PabOTHI, MOATBEPIKICHUE UCTHHHOCTH BBI-
JBUTAEMOTO YTBEP)KJCHHUS, BHICKA3aHHOTO aBTOPOM, U 3aKIIOUCHHE aBTOpa 00 M3MEHEHWH HAayYHOI'O
3HaHUSI C YUYETOM TOIY4YEHHBIX PE3yIbTaTOB. BHIBOIBI HE JOJKHBI OBITH aOCTPAKTHBIMH, OHU JOJKHBI
OBITH MCTIOJIL30BAHBI AJIs1 0000IIEHUS PE3yIbTaTOB UCCICAOBAHMS B TOW MIIM HHOW Hay4yHOH 00JacTH, C
OIMCAaHNEM TIPEIUIOKEHUH MIIH BO3MOKHOCTEH nanbHeimei padotel. O6CyKaeHne He JOJKHO TTOBTO-
PATH ONMCaHKE Pe3yIbTaTOB UCCIIEIOBAHUSI.

5. Cnucox sutepatypsl (References). BaxxHo ncnosip3oBaTh MEXIyHApOAHBIE aKTyalbHBIC MC-
TOYHMKH, He MeHee 50% HCTOYHNKOB U3 6a3bl naHHbIX Web of Science u/ uim Scopus. A TakKe CChUTKU
B TEKCTE JOJKHBI COOTBETCTBOBATh HCTOYHUKAM B CIHCKe OnOImorpaduu, nzderaite caMouTHPOBa-
HUS Ha YPOBHE aBTOpa U KypHaJa.

- TIOCJIE JINTEpaTyphl Ha s3blke cTaThil (kpoMme aHri.) nmpusBoautcs REFERENCES, nutepatypa B
JaTUHCKON TPaHCIUTEPaIiH;

- €CJIM CTaThsl HAa aHIJI. SI3bIKE, TO MCTOYHHKH TOJBKO HA PYCCKOM M Ka3aXCKOM SI3bIKE TArOTCS B
JaTUHCKON TPaHCIUTEPaLAH;

Crnucok IHUTepaTyphbl TOJHKEH ObITh MPOHYMEPOBaH B MOPSIKE IUTUPOBAHUS WM B TIOPSIKE aH-
rIuiickoro andaBuTa, a TakxKe JOJKCH COJIEPKATh TOJIBKO HCTOUHHKH (), HA KOTOPBIE UMEIOTCS CCHITKU
B TeKcTe paboThl. He mormyckaroTest cChlIKM Ha HEOMyOJIMKOBaHHBIE PaOOTHI.

Odopmrenne ciincka autepaTypbl: OCyIeCTBISETCS B COOTBETCTBHU C OOIIMME TPeOOBaHUSIMH U
npasmwiamu coctasienus o 'OCT 7.1-2003 CUBU /. bubnaunorpadudeckas 3anuch. bubanorpaduye-
ckoe onucanue. OOmue TpeOOBaHUS U MpaBHUiia COCTaBICHUS NPUHATHIX MexrocynapcTBeHHbIM Co-
BETOM I10 CTaHIAPTU3AIMH, METPOJIOTHUH U cepTUduKanuu (mpotokos Ne2 ot 2 utons 2003 r. (docs.cntd.
ru)

[Tocne cnincka nuTepaTypbl NpuBoIUTCs References TpancianTepupoBaHHbIN CIMCOK IUTEPATYPHI, B
cllyyae eclv JIMTepaTypa Ha aHTJIMHCKOM SI3bIKE, TO TPAaHCIUTEpalusl He ocyliecTisercs. TpaHcaure-
paums ¢ UCTOIb30BaHNEM OHJIAIH MepeBoIUMKa Mo ccbuike http://translit-online.ru. JlanHbIi epeBoa-
YUK HE MPOBOIUT TPAHCIUTEPALMIO CTIEHU(PHUIECKHX OYKB Ka3axcKoro andaBuTa. 31ech Mocle TpaHc-
JUTEPAH Ka3aXxCKOT0 TEKCTa JJOJKHBI IPOBECTH KOPPEKTUPOBKY, PYKOBOJACTBYSICH MPaBHIaAMU:

0 F H e Y y K i

a T n 0 y y k A

@Dopmynvl. IIpocTie BHYTPUCTPOUHBIC M OJHOCTPOYHBIE (POPMYJIIBI JOIKHEI OBITH HAOpaHbl CHMBO-
JaMu 0e3 UCTIONB30BaHMs CIICIHAIbHBIX PEIAKTOPOB (JOMyCKACTCsl UCTIONb30BaHHUE CIICIIMATBHBIX CUM-
BoJIOB U3 1mpudToB Symbol, GreekMathSymbols, Math-PS,Math A Mathematica BTT). Cnoxuabie u
MHOTOCTPOYHBIE (POPMYJIBI JOJDKHEI OBITH HEMKOM HaOpaHbl B pegakTope popmyn Microsoft Equation
2.0, 3.0. He nomyckaeTcs Habop — 4acTb (POPMYJIbI CHMBOJIAMH, a YaCTh — B PeakTope GopMyl.

Cnucok numepamypel. B TeKcTe TOIKHBI CONEPKATHCS CCHUTKM Ha UCTOUYHUKH MH(POpMaLuu (He
menee 10, u ne oonee 25 ucmounukos). Cnucok MCTIOIb30BAHHBIX UCTOYHHUKOB JIOJDKEH COACPKATh
50% wu3 6a3 manHeix Web of Science m/unm  Scopus. Hiske 0cHOBHOTO TeKcTa (WJIM TEKCTOB TpH-
MeuaHHii) eyaTaeTcst o HeHTpy 3ariaBue « CIUCOK JUTEpaTyph» U Yyepe3 CTPOKY MOMENIaeTcs Mpo-
HYMEpPOBaHHBIN TIepeueHb HCTOYHUKOB B MOPSIKE CCHUIOK MO TEKCTY B COOTBETCTBHHU C ACHCTBYIOIIN-
MU TpeOOBaHUAMH K OHONMnorpaduueckoMy onucaHuio. B olHOM IyHKTe MepevHs cileayeT YKa3blBaTh
TOJILKO OAMH MCTOYHUK MH(opManuu. CChUIKM Ha MCTOUYHHKH MH(OpMaMy oQOpMIISIOTCS YUCIaMH,
3aKJIFOUCHHBIMU B KBaJJpaTHbIC CKOOKH (Hampumep, [1, ¢.15]).

Tabauywr nomewaromess no mexcmy. Hymepauusi TabIuI NpOU3BOAMTCS B MOPSIKE CCBUIOK IO
TeKcTy. HymepannoHHBIH 3aroioBOK TaONUIBl HAOUpaeTCss HEKUPHBIM IPH(TOM ¢ BBIpaBHUBAHHEM
1o JIeBoMy Kpato (Harmpumep, Tabnuna 1). TemaTrHueckuii 3arooBOK (€CITM HMEETCs) pa3MelaeTcs Ha
9TOH K€ CTPOKE HEKUPHBIM MIPU(TOM ¢ BRIpAaBHUBAHUEM 0 JeBOMY Kparo. Cchlika Ha TaOIHIly B OC-
HOBHOM TeKCTe 0(OpMIISieTCsI HeXKUPHBIM IPUPTOM B CKOOKax - Harpumep, (tadbnuna 1). Ecnu Tabnuna
uMeeT OONbLION 00beM, OHA MOXKET OBITh TIOMEIEHa Ha OTJEIBHON CTpaHuUIle, a B TOM Cllydyae, Korjaa
OHa MMEET 3HAYUTENIbHYIO IIMPHUHY Ha CTPAHHIIE C aTbOOMHON OpUEHTALIUCH.

Pucynxu pazmewaiomes no mexcmy. Hymepanusi puCyHKOB IPOU3BOJIUTCS B TIOPSIIKE CCHIJIOK 110
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TekcTy. HymepaunonHsIii 3aronoBok HaOUpaeTcsl HeXUPHBIM IPHU(TOM ¢ BRIPABHUBAHUEM I10 LIEHTPY
(nanpumep, PucyHnok 1). Temarndecknii 3aroioBoK (eciyM MMeEETCsl) pa3MeIlaeTcs B TOH XKE CTPOKE
cpasy JKe Iocjie HyMEpalnOHHOIO 3aroyioBka (Hanpumep, Pucynok 1 - 3aBucumocts...). Ccblika Ha
PHUCYHOK B OCHOBHOM TEKCTE O(OPMIISIETCSI HEXKUPHBIM MIPUPTOM B CKOOKaX - HapuMep, (PUCYHOK 1).
Ecnu pucyHok umeet 60ib110i (opMat, OH JOJDKEH ObITh TOMELICH Ha OTACNBbHON CTPAHMILE, a B TOM
cllyyae, KOTJja OH UMeeT 3HAaUNTENIbHYIO HIMPUHY — Ha CTpaHMLE ¢ aJb00MHON opreHTauueil. Pucynku
MOTYT OBITh CKAHUPOBaHHBIMU ¢ opuruHaia (150 spi B rpagalusix ceporo) Win BHIIOJIHEHBI CPEICTBAM
1 KOMIbIOTepHOH rpaduku. [loanucn k pucyHKaMm JOJKHBI OBITH BBIITOJHEHBI HETIOCPEICTBEHHO TIOA
PHUCYHKOM.

HNudopmanus no onJiare myoauKanuu

OnuiaTa IpOU3BOAUTCS MOCIIE IPUHATHS peJaKHel CTaThy Ha U3aHHE.

Pa3smep orutater 3a pazMernienue crateil B xxypHaie «Bectank Hayku KATY um.C.Celidynmaa
YCTaHOBJIEH Ha OCHOBaHWU pernenns mpukaza Ne 268-H ot 25.05.2021 roga B pazmepe 1000 (ogHa THI-
csiya) TeHre 3a 1 (omHY) cTpaHuIly A aBTopoB myonukaruil [II1C YHUBepcuTeTa Tak ¥ MHBIX CTOPOH-
HUX opranu3anui. Ormiata npou3BoAMUTCs B Kaccax Hapomnoro Oanka, ¢ moMeTKo# «3a myOauKanio
CTaThU».

Omnuarta. ABTOpaM, IOJIYYUBIINM TOJIOKUTEIBHOE 3aKJIIOYEHNE K ITyOJIMKOBAIMM CTaTbu, HE00XO-
JMMO MTPOU3BECTH OIUIATY MO CIACAYIOIIUM PEKBU3UTAM.

PexBuzutsl HAO «KATY um. C.Ceiipyiiuna» B AO «Hapoansiii 6ank Kazaxcrana»
PHH620300249590

BMHO070740004377

NNKKZ446010111000037373KZTH

HNKKZ536010111000212490RURNN

KKZ596010111000215292EURNHUK

KZ866010111000215291USDBUKHS

BKKZKX, Konl6

KHIT: 890

bank: APO@AON119900 «Haponnsiit bank Kazaxcrana»

CuzerenscTBO 0 moctaHoBke Ha yueT no HIC, cepus 62001, Ne0003805, ot 20.10.2009r.
KonTaxrhsrit Tenedon: 8(7172)31-02-45;

e-mail: vestnik katu@kazatu.kz

Anpec: 010011, Pecrrybnmka Kazaxcran, r. Hyp-Cynran, mp. XKewnic, 62

Cratbu, nepeBeIeHHbIC Yepe3 aBTONEPEBOIUHK C TOMYILIEHIEM MHOTOUHCIICHHBIX TPAMMaTHYEeCKUX
u opdorpaduueckux omMOOK M HE COOTBETCTBYIOLIME yKa3aHHBIM TPEOOBAaHMSIM, K MyOJIMKAaLUN HE

NPUHUMAKOTCH.

JIst myOnmMKaIuy craTeit He0OX0ANMO MPEIOCTABISATh COOTBETCTBYIOIINE TOKYMEHTHI B PEIAKIHIO
xypHana o 20 gucna xkaxmaoro kBaprana (20 gespais, 20 mas, 20 aBrycra, 20 HOSIOPS).
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Oopa3zen opopmiieHUs CTATHH
YK (90XK), (UTC) 577.2:577.29

UWJIEHTU®UKAILIAA TEHOB MIIIEHUIIBI, OBY CJIABJIMBAIOIINX YCTOMUYUBOCTD
ITO OTHOWEHUIO K TATOI'EHHBIM I'PUBAM

Aooynnoee ®.M*., Kuan B.C?
'Hayuno-uccredosamenbckas niam@opma ceibcKoXo3aicmeeHHou OUOmexHoi0uu
Kazaxckuii aecpomexuuueckuii ynusepcumem um. C. Cetigpynnuna
2. Hyp-Cynman, Kazaxcman

’Haszapbaes ynusepcumem, 2. Hyp-Cynrman, Kazaxcman
E-mail: labdulloev fl@mail.ru

AHHOTALUA

ABTOp CTaThbH Ha OCHOBE COOCTBEHHO NPOBEICHHBIX HCCIEJOBAHUH TOKA3bIBACT, YTO HAJIMUYHUE I'e-
HOB YCTOWYMBOCTH MIIEHUIBI K TATOI€HHBIM I'PpUOaM SIBIISICTCS KIIIOUEBBIM (DAKTOPOM LIS MCTIONB30Ba-
HUS B CEJIGKLMOHHOHN padoTe. B cTarthe mpeacraBiieHbl pe3ynbTaThl HACHTH()UKALIMY T€HOB MIISHUIIBI
Sr32, Bt9 u Bt10 oTBevaromux 3acyX0yCTOMYUBOCTh K MATOT€HHBIM IprOaM, BBI3BIBAIOIINM 3a00JIeBa-
HUS CTe0JIeBO pXKaBUYHMHBI, a TaKKe TBepIoi roioBHU...[100-300 cioB].

KiroueBble cj10Ba: reHbl YCTOMUMBOCTH, CTEOJIeBasl pikaBUKMHA, TBEpAas T'OJIOBHS, aTOTCHHBIC
MHUKPOCKOITHYECKHE rpuobl, snekrpodopes, I1LP, nmennna (7 c1oB uian cI10BOCOYETAHUS).

OCHOBHOIi TEKCT CTaTby JI0JDKEH COEPKATh:
- BBEJICHHE,

- MaTepHualbl 1 METOAbI HCCIICAOBAHNH,

- pe3yJbTaThl,

- 00cy>KeHue pe3ynbTaToB,

- 3aKJIFOYCHUE/BBIBOIBI.

Cnmcok JquTepaTypbl

BUJIAMIBIH MATOTEH/IIK CAHBIPAYKYJIAKTAPFA TO3IMILIITTH
AHBIKTAMTBIH TEHJEPII HIAEHTU®UKALASAIAY

A60oynnoee @.M"., Kuan B.C.*?

'Ayvinuapyauvlivl OUOMEXHON02UACBIHBIY bLILIMU-3ePIMmeY nAamgopmacsl
C. Ceughynnun amvinoazel Kazax azpomexHukaivlk YHUGEpCUmemi,
Hyp-Cynman x., Kazaxcman
2 Hazapbaeg ynusepcumemi, Hyp-Cynman k., Kazaxcman
E-mail: labdulloev fl@mail.ru

Tyiiin
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KiaT ce3xep: Te3imai reHep, cabak TaThl, MATOTCH IIK MUKPOCKOIHMSUIBIK CAaHBIpayKyJIaKTap, dJeK-
tpodopes, ounaii, [ITP, Tozanas! kapa kyiie. ( 7 ce3 Hemece ce3 Tipkeci)

53



C.CEM®YAAVH ATBIHAAFBI KA3AK ATPOTEXHUKAABIK YHUBEPCUTETIHIH, FBLABIM JKAPIITBICH Neo 2(109) 2021

IDENTIFICATION OF GENES THAT DETERMINE THE RESISTANCE
OF WHEAT TO PATHOGENIC FUNGI

Abdulloev F.M"., Kiyan V. §.?
Scientific research platform for agricultural biotechnology,
S. Seifullin Kazakh Agrotechnical University", Nur-Sultan, Kazakhstan,
2 Nazarbayev University, Nur-Sultan, Kazakhstan
E-mail: labdulloev_fl@mail.ru

Abstract

The author of the article proves on the basis of the actual research that the presence of wheat
resistance genes to pathogenic fungi is a key factor for use in breeding work. The article presents the
results of identification of wheat genes Sr32, Bt9 and Bt10 responsible for resistance to pathogenic fungi
that cause diseases of stem rust, as well as hard smut [100-300 words].

Keywords: resistance genes, stem rust, hard smut, pathogenic microscopic fungi, electrophoresis,
wheat, PCR (7 words and sentences).

Jlajiee NpUBOASITCS CBeJeHUs MO KAKAOMY M3 aBTOPOB (Hay4yHoe 3BaHHe, YUeHAs CTeleHb,
MecTO padoThl, Ci1y:KeOHbII agpec, TeJedoH, 3JIeKTPOHHAS 10YTA).
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