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ABOUT THE JOURNAL

Journal of Agriculture and Life Science is an international, open-access, peer-reviewed
academic journal published on a bimonthly basis. The journal is dedicated to advancing high-quality
research and promoting scientific knowledge in the fields of agriculture, life sciences, and veterinary
sciences. It provides a global platform for researchers, academicians, practitioners, and professionals
to share innovative research findings, technological developments, and practical solutions aimed at
improving agricultural productivity, environmental sustainability, and animal health.

The primary aim of the Journal of Agriculture and Life Science is to support interdisciplinary research
that integrates biological, environmental, and agricultural sciences. The journal seeks to address
global challenges such as food security, sustainable agriculture, biodiversity conservation, climate
change, and animal health by publishing research that contributes to scientific advancement and
practical applications in these areas.

The journal publishes a wide range of scholarly works, including original research articles, review
papers, case reports, short communications, and research findings. All submissions undergo a
rigorous peer-review process to ensure scientific quality, originality, and relevance to current issues
in agriculture and life sciences.

Scope of the Journal

Journal of Agriculture and Life Science covers a broad spectrum of disciplines and sub-disciplines
related to agriculture, plant sciences, animal sciences, and environmental studies. The journal
encourages interdisciplinary approaches that combine scientific knowledge with practical
applications to improve agricultural systems and natural resource management.

The scope of the journal includes agricultural sciences such as agronomy, crop science, horticulture,
agricultural engineering, irrigation, hydrology, and tillage and cultivation. These fields focus on
improving crop production, optimizing farming techniques, and ensuring efficient use of natural
resources.

Research in soil science is also a major focus area, including soil research, soil fertility, fertilization,
and sustainable land management. These studies contribute to improving soil health, increasing
agricultural productivity, and maintaining ecological balance.

Plant Sciences and Biotechnology

The journal places strong emphasis on plant sciences and biotechnology, recognizing their importance
in modern agriculture. Areas of interest include plant biochemistry, plant biotechnology, plant
genomics, plant molecular biology, genetic and plant breeding, and plant protection.

Research in these fields contributes to the development of high-yield and disease-resistant crop
varieties, improved agricultural practices, and sustainable food production systems. The journal also
encourages studies on plant-microbe interactions, which play a crucial role in soil fertility and plant
health.

Additionally, topics such as medicinal plants, seed science research, post-harvest biology and
technology, and weed biology are included within the journal’s scope. These areas address issues
related to crop quality, storage, processing, and agricultural sustainability.

Animal and Veterinary Sciences

Journal of Agriculture and Life Science also publishes research in animal and veterinary sciences,
which are essential for livestock development and animal health management. The journal covers
areas such as animal embryology, animal pathology, animal virology, animal infectious diseases, and
animal molecular etiology.
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Research in livestock sciences includes anatomy, histology, parasitology, and veterinary clinical
practices. These studies contribute to improving animal health, productivity, and welfare.

The journal also includes veterinary epidemiology, veterinary immunology, veterinary
pharmacology, preventive veterinary medicine, and veterinary quarantine. These fields are critical for
disease prevention, control of animal infections, and ensuring food safety in livestock production
systems.

Environmental and Ecological Studies

Environmental sustainability is a key focus of the journal. The Journal of Agriculture and Life Science
publishes research related to ecology, environmental science, forestry, biodiversity, and water
resource management.

Studies in hydrology, irrigation, and water management are particularly important for addressing
challenges related to water scarcity and sustainable agriculture. Research in rural biodiversity and
ecosystem conservation contributes to preserving natural habitats and maintaining ecological balance.
The journal also encourages research on stored products, environmental protection, and sustainable
agricultural practices that minimize environmental impact while maximizing productivity.
Interdisciplinary Research and Innovation

A major strength of the journal is its focus on interdisciplinary research. By integrating knowledge
from agriculture, biology, environmental science, and veterinary medicine, the journal promotes
innovative approaches to solving complex global challenges.

The journal supports research that combines traditional agricultural practices with modern
technologies, including biotechnology, data analysis, and sustainable resource management. Such
interdisciplinary studies are essential for improving agricultural efficiency, enhancing food security,
and promoting sustainable development.

Commitment to Academic Excellence

Journal of Agriculture and Life Science maintains high standards of academic quality through a strict
peer-review and editorial process. All submitted manuscripts are evaluated using a double-blind
review system by experts in the relevant fields.

The editorial board consists of experienced researchers, scientists, and professionals from diverse
academic backgrounds. Their expertise ensures that the journal publishes reliable, high-quality
research that meets international academic standards.

The journal follows established ethical guidelines in academic publishing. Plagiarism, data
falsification, and unethical research practices are strictly prohibited. The journal promotes
transparency, integrity, and responsible scientific conduct.

Global Impact and Future Directions

Journal of Agriculture and Life Science aims to contribute to global scientific advancement by
promoting international collaboration and knowledge exchange. The journal encourages submissions
from researchers worldwide and supports studies that address both local and global agricultural and
environmental challenges.

As the demand for sustainable agriculture and environmental protection continues to grow, the journal
remains committed to supporting innovative research and scientific progress. It aims to expand its
global reach, strengthen academic partnerships, and encourage research that contributes to food
security, environmental sustainability, and improved animal health.

Through its dedication to excellence and interdisciplinary collaboration, the journal strives to play a
significant role in advancing agriculture and life sciences and in addressing the challenges of the
modern world.
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DIFFERENCES IN PHENOLOGICAL PHASES IN DIFFERENT VARIETIES OF APPLE
Uzakbergenov Ulugbek Tanatar ugli
Deputy Director for Scientific Affairs and Innovation of the Karakalpak Scientific Experimental
Station of the Academician Makhmud Mirzaev Institute of Horticulture, Viticulture and
Winemaking
Akbaraliyev Islombek Raximberdievich
Doctor of Philosophy in Agricultural Sciences (PhD), Academician Makhmud Mirzaev is the
deputy director for scientic afairs and innovations of the Tashkent scientic experimental station of
the research institute of horticulture, viticulture and winemaking

ABSTRACT

This article describes the phenological phases of local and introduced cherry fruits, which are
being studied in the Republic of Karakalpakstan in 2025. The differences in the passage of
phenological phases in the orchards of the varieties "Bahor" (control), "Star Giant", "Nimba",
"Dragona Zholtaya" and "Valovoy Sertsa" planted in 4x4 and 4x2 meter schemes are presented,
including the processes of bud swelling, bud formation, flowering, fruit ripening and fruit ripening.

Keywords: cherry, fruit, variety, flower, bud, phenological phase.

ANNOTATSIYA

Ushbu magolada Qoragalpog(iston Respublikasida sharoitida 2025 yilda Ak. M. Mirzayev
nomidagi BUVITI Qoragalpoq ilmiy tajriba stansiyasida ilmiy izlanishlar olib borilayotgan, mahalliy
va introduksiya gilingan gilos navlarining fenologik fazalari yoritib berilgan. [1Bahor” (nazorat),
“Star giant”, “Nimba”, “Dragona joltaya” va [IValovoy sersa” navlari 4x4 va 4x2 metr sxemalarda
ekilgan bog‘da fenologik fazalarining o‘tishi kurtak bo‘rtishi, kurtak yozilishi, gullashi, meva
pishishi va xazonrezgilikkacha bo‘lgan jarayonlarini farqi keltirilgan.

Kalit so‘zlar: gilos, meva, nav, gul, kurtak, fenologik faza.

AHHOTALIUA

B nanHO# craThe omMChIBAIOTCS (PEHOTIOTMUECKHE (a3bl MECTHBIX U MHTPOAYLUPOBAHHBIX
COpPTOB uepemHu, u3ydaembix B Pecnybnmuke Kapakanmmakcran B 2025 roxy. [IpencraBieHs
pasnuuus B MPOXOXKAEHUU (eHoJormueckux ¢a3 B cajgax coptoB «baxop» (koHTpons), «Ctap
ruanT, «Humbay, «/Iparona XKonrtas» u «BanoBoit Cepiia», BBICA)KEHHBIX 10 CXeMaM

4x4 n 4x2 metpa, BKJIIOUas Ipolecchl HabyxaHus Mo4eK, GOpMUPOBAHUS MTOYEK, LIBETCHHUS,
CO3pCBaHus IIJIOAOB U IINIOJOHOIICHUS.

KiaroudeBble ciioBa: YCpeIlHs, miog, CoOpT, IBCTOK, 6yTOH, (beHOJ'IOI"I/I‘{eCKaSI (1)21321.

INTRODUCTION

Currently, the growing population is causing a sharp increase in demand for food products.
The abundance of beneficial properties of fruits for the human body, their healing properties, and, of
course, their richness in vitamins and minerals, lead to an increase in demand and supply for them.
[2]. This, in turn, means that scientific research is needed to increase the number of existing fruits,
create new varieties and hybrids from them, and increase the adaptability of fruits imported from
foreign countries to our country's conditions.[4;6].

In recent years, a number of measures have been taken in our republic to improve the quality
of fruit products, steadily increase their export potential, further expand the area of intensive gardens,
and further improve the agrotechnical measures implemented in them. Our scientists are introducing
new fruit species suitable for the climatic conditions of Uzbekistan and applying them to production
through scientific research. The Strategy for the Development of Agriculture of the Republic of

https://sirpublishers.org/
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SCIENTIFIC PUBLICATIONS

Uzbekistan for 2020-2030 aims to "increase labor productivity in farms, improve product quality, and
create high added value."..» is defined as one of the strategic tasks. [1]

Among the fruits in our republic, there is a great demand for cherry fruit, which is
distinguished by its sweet tami and beauty[3]. Therefore, the peculiarity of cherries, the cultivation
of its varieties, which are adaptable to different climatic and soil conditions, is relevant. Phenological
observations, which are the basis of scientific research, are their initial stage.[5].

Research styles. Conducting phenological observations of different varieties of cherries
program | methodology sortaizucheniya plodovix | orexoplodnix kultur (Oryol 1999 g.) style was
done richly. During this scientific study, the following results were obtained from the varieties of
cherries "Bahor", "Dragona joltaya", "Star giant”, "Nimba" and "Valovoy sertsa".[7].

Research results. When phenological observations were carried out on cherry varieties, the
phases of flowering and development of the Spring variety initially began in the 111 decade of March.
In the varieties "Nimba", "Star giant", "Dragona joltaya” and "Valovoy sertsa", it began in the Ill-
decade of March, with a difference of 1-2 days. The opening of shoots in the spring (control) variety
of Cherries began on March 29, the bolsa variety “Dragona joltaya” was observed 8 days late
compared to the spring (control) variety, Valovoy sertsa 9 days later, the norvonder Variety 10 days
later.

The beginning of flowering has been observed in the spring (control) Variety on April 1, the
“Valovoy sertsa” Variety on April 4, The “Dragona joltaya Variety on April 5, the “Nimba” on April
7, and the black cherry variety on April 8. Full flowering initially occurred in the spring (control)
Variety on April 7, in the “Valovoy sertsa” Variety on April 13, in the “Dragona joltaya Variety on
April 14, in the Star giant variety from April 15, and in the black cherry variety at the latest on April
16.

vy - -
: - N R T e
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1-photo. Determining the ripening period of cherry fruits.

While flowering ended first in "Bahor™ (control) on April 12, in "Valovoy sertsa™ it occurred
on April 16. The next day, "Nimba" and "Dragona joltaya™ were observed on April 19, and "Star
giant” was observed last, on April 21. The duration of flowering has been observed to last 14 days in
the most abundant “Dragona joltaya” variety, 13 days in the “Valovoy sertsa” Variety, 12 days in the
“Nimba” variety, 11 days in the “spring” (control) and “Star giant” varieties. Cherry fruit ripening
began on May 15 in the “spring “(Control), May 23 in the “Nimba”, May 30 in the “Dragona joltaya”,
June 1 in the “Valovoy sertsa”, Star giant Variety on June 5. (See Table 1).

https://sirpublishers.org/
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1-jadval
Flowering of phenological phases in local and introduced varieties of cherries in orchards
planted in a 4x4 and 4x2 meter scheme (2025).

Bud Flowering Fruit ripening Leaf fall
O | Varieties
/n | name 2 = 2
c c C
o | £ c| £ c| £ c
£ g g ? S| S
<] c o] © o] < o] <
= 73 @ = ko] . ) = ko] - @ ko] -
> Q. c = c > < = = > < c >
m o = [ I} &) = [ ul &) = ul @)
p, | Banor 251 | 19/1 | 01NV | 07V | 121V |11 | 15V |19V | 25V | 10 | 10/x1 | 2001 | 11
(nazorat)
2. :ﬁ's‘;"oy 311 | 021V | 04V | 1301V | 1601V | 13 | 01VI | 05/VI | 10VI | 10 | 10/XI1 | 21X | 12
3, J[Z;ff;a”a 3111 | 011V | 05NV | 140V | 191V | 14 [ 30V | 03/VI | 09/vI | 11 | 09/XI | 211 | 13
4. | Nimba 201 | 021V | 07V | 150V | 191V | 12 |23V | 250V | 30V |8 | 12Xt | 23X | 11
5. | Stargiant | 30/111 | 06/1V | 101V | 160V | 211V | 11 | 05/VI | 10V | 15/VI | 11 | 121 | 2201 | 11

Full ripening occurred initially on May 19 for "Bahor" (control) and on May 19 for "Nimba".

On May 25, the "Dragona joltaya" variety reached full ripeness on June 3, "Valovoy sertsa"
on June 5, and "Star giant™ on June 10. The end of ripening was correct for the dates of may 25 in the
“spring” (control) variety, May 30 in the “Nimba” variety, June 9 in the “Dragona joltaya variety,
June 10 in the “Valovoy sertsa” variety, June 15 in the “Star giant” Variety. The ripening period was
11 days for the Star giant and “Dragona joltaya”, 10 days for the varieties “Bahor” (control) and
“Valovoy sertsa”, and 8 days for the variety “Nimba”. The beginning of leaf fall was initially
reclaimed in the “Dragona joltaya Variety on November 9, in the songra “Spring” (control) and
“Valovoy sertsa” varieties on November 10, at the very end in the “Nimba” and Star giant varieties
on November 12. End of leaf fall.

On November 20, in the “Bahor” (control) variety, on November 20, in the “Valovoy sertsa”
and “Dragona joltaya” varieties, on November 21, in the “Nimba” and “Star giant” varieties,

It was observed on November 22-23. The duration of the leaf fall was 11 days in the varieties
"Bahor" (control), "Nimba" and "Star giant", 12 days in the variety "Valovoy sertsa" and 13 days in
the variety "Dragona joltaya".

CONCLUCION

As a result of the scientific research carried out, we can say that when phenological
observations were carried out on local and introduced varieties of cherries, tree nesting was initially
observed in the spring (control) variety, valovoy sertsa, Dragona joltaya, Nimba, and songra Star
giant varieties. The flowering phase was observed first in the Spring (control) variety, and the
flowering phase was observed last in the Star giant variety. The ripening phase of cherry fruits was
observed first in the “Bahor” (control) variety, then in the “Nimba”, “Dragona joltaya”, “Valovoy
sertsa” and “Star giant” varieties.

https://sirpublishers.org/
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PHYSICAL AND MECHANICAL PROPERTIES OF SOIL IN TILLAGE AND THEIR
IMPACT ON WORK EFFICIENCY AND CROP PRODUCTIVITY
Xurramov Ruziboy Jo’ra 0’g’li
Lecturer of the Faculty of Mechanical Engineering and Mining, Termez State University of
Engineering and Agrotechnologies, Termez, Uzbekistan
ANNOTATION

In the research, the main physical and mechanical properties of soils in the Surkhandarya
region—including loess, saline and solonchak, mountain and foothill, sandy and loamy soils—were
analyzed in terms of density, porosity, moisture status, compaction level, plasticity, and susceptibility
to erosion.

Keywords: soil, density, porosity, fertility, productivity, physical-mechanical, saline,
mountain, foothill, technology

ANNOTATSIYA.

Tadgigotda Surxondaryo viloyatidagi bo‘z, sho‘r va sho‘rtob, tog® va tog‘oldi, qumloq va
qumog tuproglar-ning zichligi, g‘ovakligi, suv holati, siqilish darajasi, plastiklik va eroziyaga
ko'rinishi kabi asosiy fizik-mexanik jihatdan tahlil gilingan.

Kalit so’zlar: tuproq, zichlik, g‘ovaklik,unumdorlik, hosildorlik, fizik-mexanik, sho’r, tog",
tog‘oldi texnika.

AHHOTAIIUA.

B uccnenoBanum ObuIM MPOAHAIM3UPOBAHbI OCHOBHbBIE (U3MKO-MEXaHMYECKUE CBOMCTBA
nouB CypxaHAapbUHCKOH 00JIaCTH, BKJIFOYas OO30BBIC, COJIOHYAKH W 3aCOJICHHBIC, TOPHBIC U
MNpEATOPHBIC, MMECYAHBIC W CYTJIIMHUCTBIC IMOYUBBI, TAKHUC KAK INIOTHOCTb, MOPHUCTOCTb, BJIA’)KHOCTD,
CTCIICHb YINIOTHCHUS, INITACTUYHOCTD U ITIOABCPIKCHHOCTD 5PO3UH.

KiroueBble cjioBa: mo4Ba, IJIOTHOCTD, ITIOPUCTOCTD, INIOAOPOAUC, TIPOAYKTHBHOCTD, (I)I/IBI/IKO-
MCXAaHHUYCCKHE, 3aCOJICHHBIC, T'OpHAasd, MPCATropHasa TCXHOJIOT'UA.

INTRODUCTION

At present, the development and application of combined machines characterized by high
productivity and operational quality, as well as energy- and resource-saving performance, play a
leading role in preparing land for sowing. Considering that approximately 1.6 billion hectares of land
worldwide are cultivated annually for sowing agricultural crops [1], the introduction of energy- and
resource-efficient combined machines with high work quality and productivity for land preparation
and sowing is regarded as an important task. In this regard, significant achievements have been
attained in developed foreign countries such as the USA, Germany, the United Kingdom, the Russian
Federation, and others. Particular attention is being paid to the development and application of
combined agregates capable of performing strip tillage and sowing technological processes for land
preparation [2].

Worldwide, targeted scientific research is being conducted to develop resource-saving
technologies for preparing land for repeated cropping and to create new models of technical means
that implement these technologies. Additionally, research efforts are focused on establishing
scientific and technical foundations for improving existing machines in order to ensure their resource
efficiency during operation. Within this framework, the development of a resource-saving technology
for preparing fields for sowing in a single pass, the design of a combined aggregate scheme capable
of ensuring high-quality execution of the technological process, and the substantiation of parameters
of working bodies that provide resource efficiency during interaction with the soil are considered
among the most pressing scientific challenges [1].
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The southern regions of Uzbekistan are characterized by diverse natural conditions in terms
of soil structure and mechanical properties. The soil characteristics of these regions are primarily
determined by their geographical location, climate, relief, and hydrological conditions. A moderately
continental climate, with a high number of sunny days, dry summers, low precipitation in winter, and
increased rainfall during spring and autumn, is one of the key factors influencing changes in soil
tillage technologies. Moreover, the abundance of sunny days leads to a rapid decrease in soil moisture,
which in turn causes irrigation-related challenges—an issue that has been confirmed by scientific
studies [2]. Consequently, the development and practical implementation of modern resource-saving
technologies remain highly relevant. Prior to applying specialized technologies, it is essential to study
soil structure, fertility, moisture content, hardness, as well as its mechanical and chemical
composition, as these factors constitute the fundamental basis for assessing the effectiveness of their
application.

MATERIALS AND METHODS

The region is located in the southern part of Uzbekistan and is characterized by a diverse
geomorphology, including mountainous areas, foothill lowlands, and desert zones. Consequently, the
region exhibits a wide variety of soil types. Based on their properties and distribution, the soils of the
region can be classified into four main groups.

Types of Soil
Found in
Surxondaryo
Province

Figure 1. Distribution of soil types in the Surkhandarya region

Gray Soils: Gray soils are widely distributed in the foothill and lowland areas of the region.
They are rich in mineral content and, with proper irrigation and agronomic management, can achieve
high crop vyields.

Saline and Solonetz Soils: These soils are found primarily in the lowland areas near the Amu
Darya basin, including the districts of Muzrabot, Sherabad, Qiziriq, and Termez. Soil salinization
represents a critical issue for agricultural productivity in these areas.

Mountain and Foothill Soils: Distributed across the eastern, northern, and northwestern parts
of the region, these soils mainly consist of fragmented shallow parent materials. Steep mountain
slopes in these areas are highly susceptible to erosion.

Sandy and Loamy-Sandy Soils: Found in desert and semi-desert zones, such as Termez,
Jarqorg’on, and Angor, these soils exhibit high water permeability. However, they have low fertility
due to rapid leaching of nutrients.

Due to the diversity of soil types in the region, soil structure and physico-mechanical
properties vary significantly, necessitating tailored tillage and management practices for each soil

type.

10
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Figure 2. Physico-Mechanical Properties of Soils
Physico-Mechanical Properties of Gray Soils

Composition and Structure: Gray soils are primarily composed of a mixture of clay, sand,
and gravel, often exhibiting a clay-sandy or sandy-clay texture. The clay fraction (particles smaller
than 0.002 mm) ranges from approximately 20-40%, while the sand fraction (0.05-2 mm) accounts
for 50-70%. In the Surkhandarya region, particularly in the foothill areas, gravel and stone fractions
are more prevalent in the soil composition.

Density: The bulk density of gray soils (in a dry state) typically ranges from 1.2 to 1.5 g/cm?.
High density indicates soil compaction and low water permeability. The porosity of these soils is
around 40-55%, with most pores being small capillary voids, which enhance the soil’s water-holding
capacity, while large air-conducting pores are relatively few.

Water-Holding Capacity: Gray soils exhibit moderate water retention due to a low content
of organic matter (humus 0.5-2%). The soil moisture capacity (water retention limit) is approximately
15-25%, which increases the need for irrigation. In the arid climate of Surkhandarya, these soils dry
quickly, intensifying evaporation. Water permeability is low to moderate (0.1-1 mm/min), and the
high clay content slows the percolation of water to deeper layers, increasing the risk of salinization.

Mechanical properties:

Hardness and Strength: Gray soils are moderately hard when dry but exhibit increased
plasticity when moistened. Their mechanical strength is low, particularly in erosion-prone areas, such
as mountain slopes, where the soil is easily washed away.

Figure 3. Cross-sectional View of Soil Hardness

11
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Gray soils are prone to compaction, particularly when agricultural machinery is used or
excessive irrigation is applied. In compacted soils, air permeability and root development are
significantly reduced.

Adhesion and Plasticity: In gray soils with a high clay content, adhesion is elevated, causing
the soil to become sticky when wet. The plasticity index ranges from approximately 7-15%,
indicating the soil’s ability to undergo deformation.

Erosion Resistance: Gray soils are generally weak against wind and water erosion due to a
low content of organic matter and stable aggregates. In the Surkhandarya region, wind erosion is
widespread, exacerbated by the Afghan wind and seasonal rainfall.

“Physico-Mechanical Propertles of Saline and Solonetz Soils

m "’ﬁz-d!' JW

Figure 4. Condltlon of Saline SOII
Physical Properties:

Composition and Structure: Saline and solonetz soils generally exhibit a clay-sandy or
clayey texture. The clay fraction (particles smaller than 0.002 mm) ranges from 30-50%, while the
sand fraction (0.05-2 mm) accounts for approximately 40-60% (Figure 2). In saline soils, sodium
salts (NaCl, Na.SOs) are abundant, leading to a dispersed soil structure. In solonetz soils, the salt
content is lower than in saline soils but still affects fertility.

Density: The bulk density of these soils in a dry state ranges from 1.3 to 1.6 g/cm?®. The high
density of saline soils is associated with salt-induced compaction and low organic matter (humus)
content. Porosity is approximately 35-50%, with small capillary pores predominating. Salt crystals
bind soil particles together, reducing the number of large air-conducting pores and limiting root
respiration.

Water-Holding Capacity: Saline soils have a high water retention capacity (20-30%), as
clay and salts retain water. However, much of this water is bound to salts and is physiologically
unavailable to plants. In solonetz soils, the proportion of plant-available water is slightly higher, but
fertility remains low without irrigation [3].

Water Permeability: Water permeability is very low (0.05-0.5 mm/min), as clay and sodium
salts compact the soil and impede water infiltration into deeper layers. This condition exacerbates
salinization, as salts are not leached effectively [4].

Color and Structure: Saline soils are light gray, whitish, or yellowish, often with visible
surface salt deposits (white patches). Solonetz soils are slightly darker (grayish-gray). The structure
is typically blocky or dispersed, and aggregates are unstable due to low organic matter content.

Mechanical properties:
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Hardness and Strength: In a dry state, saline soils are very hard because salt crystals bind
the soil particles together. When moist, they become plastic and sticky due to their clay content, which
makes soil cultivation more difficult. Solonetz soils are slightly less hard but remain compacted when
dry [3].

Compressibility: Saline soils are highly prone to compaction, especially under irrigation or
when heavy machinery is used. Compacted soils exhibit reduced air and water permeability,
negatively affecting root development [4].

Adhesion and Plasticity: Adhesion is high, particularly in wet conditions, as clay and sodium
salts cause the soil to become sticky. The plasticity index is approximately 10-20%, higher in saline
soils due to the abundance of sodium ions.

Erosion Resistance: Saline soils are highly susceptible to wind erosion because the dry soil
surface disintegrates into fine dust particles. Resistance to water erosion is low, as salts do not
stabilize soil aggregates. In the Surkhandarya region, wind erosion is a significant issue due to the
Afghan wind.

Salt Content Effects: Saline soils contain 1-2% or more salts, which sharply reduce water
and air permeability and lead to soil dispersion, disrupting soil structure. Solonetz soils have a lower
salt content (approximately 0.3-1%) and are somewhat more suitable for agriculture. However,
without proper reclamation and irrigation, their fertility remains low.

Figure 5. Mountain and Foothill Soils
Physical properties:

Composition and Structure: Mountain soils typically have a coarse texture, with gravel,
stone, and sand fractions (0.05-2 mm) constituting 60-80% of the soil mass. The clay fraction
(particles smaller than 0.002 mm) is approximately 10-30%, which reduces soil stickiness. Due to
the weathering of parent rock (e.g., limestone, sandstone), the soil contains a substantial proportion
of skeletal material (stones and gravel) [5].

Density: Soil bulk density ranges from 1.1 to 1.4 g/cm?, as the presence of organic matter and
sand-gravel fractions renders the soil relatively soft. The steep slopes further reduce density due to
continuous soil movement and erosion [6].

Porosity: Porosity is approximately 45-60%, with a predominance of large pores
(macropores). This enhances water and air permeability but reduces water-holding capacity.

Water-Holding Capacity: Mountain soils have low water retention capacity (10-20%) due
to the limited clay and organic matter content. The arid climate of Surkhandarya exacerbates this
issue [6].

Water Permeability: Permeability is high (1-5 mm/min) because the sand and gravel
fractions allow water to infiltrate deeper soil layers easily. This characteristic increases susceptibility
to erosion, especially during heavy rainfall.
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Color and Structure: Mountain soils are light brown, grayish-brown, or reddish, depending
on the composition of the parent rock. The structure is granular or blocky, and aggregates are unstable
due to low organic matter (1-3%).

Mechanical properties:

Hardness and Strength: Dry mountain soils are moderately hard, but their mechanical
strength is low due to the presence of gravel and stone fractions. The steep slopes facilitate soil
movement (landscape erosion).

Compressibility: Mountain soils are not highly prone to compaction because sand and gravel
fractions keep the soil loose.

Adhesion and Plasticity: Adhesion and plasticity are low, as the clay fraction is minimal.
The plasticity index is approximately 5-10%, and under wet conditions, the soil rarely becomes sticky
or clayey.

Erosion Resistance: Mountain soils are highly susceptible to water and wind erosion,
especially on steep slopes. In Surkhandarya, seasonal rainfall and the Afghan wind increase soil
washing and dust movement. Low organic matter content and sparse vegetation cover reduce overall
soil stability.

Physical-Mechanical Properties of Sandy and Aeolian (Desert) Soils:

Despite relatively high total water-holding capacity, much of the retained moisture in saline
soils was physiologically unavailable to plants. High plasticity and stickiness under moist conditions
increased energy consumption during soil tillage and complicated the operation of combined
agricultural machines.

Mountain and foothill soils showed coarse texture with a high content of gravel and stone
fragments (Figure 4). These soils had high water permeability but low moisture retention capacity,
making them highly susceptible to erosion processes, particularly on steep slopes.

Figure 6. Desert Soils
Physical properties:

Composition and Structure: Sandy soils contain 70-90% sand fraction (0.05-2 mm) and
approximately 5-15% clay (<0.002 mm), with fine sand and minor clay particles present. Loamy-
sandy soils have a similar composition, while loamy soils consist of over 90-95% sand, with very
low clay and gravel content (below 5%). Both soil types are primarily composed of almost pure sand,
exhibiting a light and loose structure, with minimal skeletal material (stones and gravel).

Density: Bulk density in sandy soils ranges from 1.3—1.5 g/cm?, whereas in loamy soils it
ranges from 1.4-1.6 g/cm>. The high sand content maintains soil looseness and reduces density.
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Porosity is 40-50% in sandy soils and 35-45% in loamy soils, with macropores dominating, which
enhances air and water permeability but reduces water retention capacity.

Water Retention Capacity: Water retention in sandy soils is low (10-15%) due to limited
clay and organic matter content. In loamy soils, water retention is even lower (5-10%) because water
drains rapidly. In the arid climate of Surxondaryo, these soils dry quickly, necessitating regular
irrigation. Water permeability is very high: 5-20 mm/min for sandy soils and 20-50 mm/min for
loamy soils. This characteristic prevents water retention but reduces the risk of salinization.

Mechanical properties:

Hardness and Strength: In dry conditions, sandy and loamy soils are loose and soft, with
low mechanical strength. Upon wetting, strength further decreases due to minimal clay content,
causing particles to remain unbound. These soils are prone to easy displacement and are susceptible
to wind erosion.

Adhesion and Plasticity: Adhesion is negligible because of the minimal clay fraction. The
plasticity index ranges from 0-5%, and in loamy soils it is nearly zero. Resistance to water erosion is
low, as soil particles are easily washed away. The absence of vegetative cover or low organic matter
content exacerbates erosion.

RESULTS AND DISCUSSION

The conducted study in the Surkhandarya region revealed significant variations in soil
physico-mechanical properties across different soil types, reflecting their diverse formation
conditions, parent material composition, and geomorphological position. The results provide insights
into appropriate tillage strategies and resource-efficient technologies for land preparation.

Gray soils. Gray soils in foothill and lowland areas exhibited a mixture of clay, sand, and
gravel, with clay content ranging from 20-40% and sand from 50-70%. The presence of gravel and
stones was particularly noticeable in foothill zones. Bulk density ranged from 1.2 to 1.5 g/cm?, with
porosity around 40-55%, primarily in the form of small capillary pores. Water-holding capacity was
moderate (15-25%), while water permeability was low to moderate (0.1-1 mm/min), indicating
potential irrigation requirements (Figure 2).

Mechanically, gray soils were moderately hard when dry, with increased plasticity under wet
conditions. The plasticity index of 7-15% suggested moderate deformability. Compaction was
observed under heavy machinery or excessive irrigation, reducing aeration and root growth (Figure
3). Low organic matter and weak aggregate stability contributed to susceptibility to wind and water
erosion, particularly on slopes affected by the Afghan wind. These findings suggest that gray soils
require careful management, including timely irrigation, minimal compaction practices, and erosion
control measures.

Saline and solonetz soils. Saline soils contained 30-50% clay and 40-60% sand, with
abundant sodium salts (NaCl, Na2SOs), while solonetz soils had slightly lower salt content but still
presented fertility challenges. Bulk density ranged from 1.3—1.6 g/cm?, with porosity between 35—
50%. High salt content induced soil compaction and reduced large pore availability, limiting root
respiration and water infiltration (Figures 4).

Water retention in saline soils was high (20-30%), but much of it was physiologically
unavailable due to salt binding. Water permeability was very low (0.05-0.5 mm/min), aggravating
salinization risk. Mechanical properties indicated high hardness under dry conditions and plasticity
when wet, with a plasticity index of 10-20%. Adhesion was elevated, particularly in wet soils,
complicating tillage operations. Saline and solonetz soils demonstrated high susceptibility to wind
and water erosion, highlighting the need for reclamation, proper irrigation, and agronomic
management to improve productivity.
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Mountain and Foothill Soils. Mountain and foothill soils exhibited coarse textures, with 60—
80% gravel, sand, and stone fractions, and 10-30% clay, resulting in low stickiness. Bulk density
ranged from 1.1-1.4 g/cm?, and porosity was relatively high (45—60%), dominated by macropores
(Figure 5). Water retention was low (10-20%), while water permeability was high (1-5 mm/min),
making these soils highly susceptible to erosion. Mechanically, these soils were moderately hard in
dry conditions but had low strength due to the prevalence of gravel and stones. The steep terrain
enhanced the likelihood of landscape erosion. Adhesion and plasticity were low, with a plasticity
index of 5-10%, and soils rarely became sticky when wet. These characteristics indicate the
importance of erosion control measures, such as contour tillage and vegetation cover maintenance,
for sustainable land use in mountainous areas.

Sandy and Loamy-Sandy (Desert) Soils. Sandy soils contained 70-90% sand and 5-15%
clay, while loamy-sandy soils had 90-95% sand with minimal clay and gravel. Bulk density ranged
from 1.3—-1.5 g/cm? for sandy soils and 1.4—1.6 g/cm? for loamy-sandy soils. Porosity was 40-50% in
sandy soils and 35-45% in loamy-sandy soils, with macropores predominating (Figure 6). Water
retention was low (10-15% for sandy soils, 5-10% for loamy-sandy soils), while water permeability
was very high (5-50 mm/min), necessitating frequent irrigation. Mechanically, these soils were soft
and loose, with low strength and minimal adhesion and plasticity (plasticity index 0-5%). They were
highly prone to wind and water erosion, and the absence of organic matter or vegetation cover
exacerbated this vulnerability. These findings emphasize the need for adaptive tillage strategies,
regular irrigation, and soil stabilization measures in desert and semi-desert zones. The results
demonstrate that soil type, composition, and mechanical properties directly influence land preparation
practices and crop productivity. Gray soils require management focused on maintaining aeration and
preventing compaction. Saline and solonetz soils need reclamation and careful irrigation to mitigate
salt-related stress. Mountain and foothill soils demand erosion control and contour-based tillage
techniques, while sandy and loamy-sandy soils require frequent irrigation and measures to prevent
wind erosion.

Integrating these findings with modern resource-efficient combined machines can enhance
soil preparation quality and productivity while minimizing energy and water usage. Tailoring tillage
operations to the physico-mechanical characteristics of each soil type ensures sustainable land
management and long-term soil fertility in Surkhandarya’s diverse agroecological zones.

CONCLUSION

The selection and effective implementation of soil tillage technologies primarily depend on
the physico-mechanical properties of the soil, its agroecological condition, and the natural-climatic
characteristics of the region. In this study, the physico-mechanical properties of gray, saline,
mountain, sandy, and loamy-sandy soils in the Surkhandarya region were analyzed, with particular
attention to parameters such as bulk density, porosity, water-holding capacity, compressibility,
erosion resistance, and plasticity. Analysis of the data indicated that the specific balance of clay, sand,
and gravel fractions in gray soils significantly affects their water retention and permeability
characteristics. High density and low air conductivity in these soils can hinder root development. To
restore such soils, reclamation measures, such as leaching, gypsum application, and proper irrigation
systems, are required. In particular, the presence of physiological drought significantly limits plant
growth. Mountain and foothill soils, due to their high susceptibility to erosion and skeletal structure,
require erosion-protective technologies during tillage. This especially calls for contour tillage on
slopes, maintenance of vegetative cover, and the use of minimal tillage methods. Sandy and loamy-
sandy soils are distinguished by their light structure and high water permeability. Since they cannot
retain water and nutrient reserves, these areas require regular and adequate irrigation, enrichment with

16



JOURNAL OF AGRICULTURE AND LIFE SCIENCES

A SIR Publishers ISSN(Online): 2984-6706
@/ Volume-9, Issue-01, Published |11-02-2026 |

organic fertilizers, and soil-compaction prevention measures. The development and implementation
of modern energy- and resource-efficient technologies represent an important scientific and practical
direction. Designing combined machinery and applying it in accordance with environmental
conditions not only meets agro-technical requirements but also preserves ecological balance.
Therefore, based on the results of this study, selecting appropriate tillage methods that consider the
physico-mechanical condition of the soil during land preparation contributes to increased crop
productivity while maintaining long-term soil fertility.
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KOMPYUTER TEXNOLOGIYALARI SAMARADORLIGI
Qulmanova Umida
Termiz davlat muhandislik va agrotexnologiyalar universiteti goshidagi 1-akademik litsey
katta o‘qituvchisi.
ANNOTATSIYA
Ushbu magolada, shuni bilish mumkinki, bilimlar bazasining birlamchi bibliografik
o‘xshashliklari sifatida turli ensiklopediyalar, lug‘atlar xizmat qiladi. Kompyuter yordamida turli
ilmiy axborotlar, o‘quv materiallari, o‘quv materiallari bo‘yicha axborotlarni tavsiya etishning boy
imkoniyatlari, xususan ularga integrativ kurslarni kiritish, fanning tarixi va metodologiyasi bilan
tanishish, turli fanlar bo‘yicha ularning zamonaviy darajasiga oid bilimlar ta’lim mazmunini sezilarli
o‘zgartirish va keskin boyitishga yordam beradi. Uni faollashtirish va rivojlantirishda muhim omil
bo‘ladi.
Kalit so’zlar: kompyuter, elektron aloqa, pedagogik axborot, o’quv materially. Integrative
kurs
THE EFFECTIVENESS OF COMPUTER TECHNOLOGIES
Qulmanova Umida
Senior Teacher of the 1st Academic Lyceum under the Termez University of Engineering and
Agrotechnologies
ABSTRACT
This article highlights the role of computer technologies in enriching the educational process.
Various encyclopedias and dictionaries serve as primary sources reflecting the initial bibliographic
similarities within knowledge bases. The use of computers provides extensive opportunities for
recommending scientific information and instructional materials. In particular, integrating
interdisciplinary courses, studying the history and methodology of sciences, and gaining knowledge
about the contemporary development of different disciplines significantly transform and enhance the
content of education. The application of computer technologies becomes an important factor in
activating and developing learners’ cognitive activities.
Keywords: computer, electronic communication, pedagogical information, instructional
materials, integrative courses.
YOPEKTUBHOCTHh KOMIBIOTEPHBIX TEXHOJIOI' I
KyamanoBa Ymujaa
Crapumii npenogaBartens 1-akageMu4eckoro Juuesi npu Tepme3ckoM yHHBepcuTeTe
HHIKEHEPUH U arpOTeXHOJIOrH i
AHHOTALIUSA
B nmanHO#W cTaThe paccMaTpuUBaeTCS POJIb KOMIBIOTEPHBIX TEXHOJIOTHMH B OOOTaleHUur
06pa303aTeanoro mponecca. Paznnunrnie OHIOUKIIONCAUN W CJIOBApU BLICTYIIAIOT B KadCCTBC
MEPBUYHBIX HCTOYHUKOB, OTPAXKAIOUINX HayajJbHble OnOIrorpaduueckrue cXoAcTBa B 0a3zax 3HAaHUM.
Hcnonb3oBanue KOMIIBIOTCPOB MPCAOCTABIIACT MIMPOKHUE BO3MOXKHOCTU MJIA MNPCACTABICHUA H
PEKOMCHAaIn Haquoﬁ I/IH(I)OpMaI_II/II/I u y‘-IC6HLIX MaTCpHraJIoB. B YaCTHOCTHU, HHTCrpanusd
MCKIAUCHUIINIMHAPHBIX KYPCOB, U3YUCHUC UCTOPUU U METOJOJIOTHHU HAYK, 4 TAKKC OCBOCHUC 3HaHUUI
O COBPECMCHHOM YPOBHC pPa3BUTHA PA3JIMYHBIX IAUCHUIINIMH CYHICCTBCHHO TpaHC(bOpMHPYIOT u
obor alqarT COACPIKAHUC O6p8.30BaHI/I$I. HpI/IMCHeHI/IC KOMITBIOTCPHBIX TEXHOJIOTHUH CTAaHOBUTCS
BaXHBIM (DaKTOPOM aKTHUBU3AIMH U Pa3BUTHUS MIO3HABATEILHOM NEATEILHOCTH 00YYarOIIUXCSl.
KuaroueBnie cjoBa: KOMIIBIOTED, OJICKTPOHHAA KOMMYHHKaIus, rneaarornyeckast
nH(popmalys, yueOHble MaTepHalibl, HUHTEIPATUBHBIE KYPCHI.
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KIRISH

Ta’lim tizimini texnologiyalashtirish g‘oyasi XX asrning 30 yillarida G‘arbiy Yevropa
mamlakatlarida va AQSH da ta’lim samaradorligini oshirish, shaxsning ijtimoiylashuvini ta’minlash
uchun harakatga kelgan davrda yuzaga keldi. Mazkur g‘oya ta’lim jarayoniga “pedagogik texnika” (
ta’lim texnikasi) tushunchasining Kiritilishi bilan asoslanadi.

O‘sha davr adabiyotlarida “pedagogik (ta’lim) texnikasi” tushunchasi “o‘quv
mashg‘ulotlarini aniq va samarali tashkil etishga ko‘maklashuvchi usul va vositalar yig‘indisi”
tarzida talqin etilgan. O‘quv jarayoniga o‘quv va labaratoriya jihozlarining olib kirilishi ulardan
samarali, unumli foydalanish material mazmunini ko‘rgazmali qurollar yordamida tushuntirish kabi
holatlar ta’lim samaradorligini oshirishga yordam beruvchi yetakchi omillardir, deya baholandi. XX
asrning 50 yillariga kelib, ta’lim jarayoniga texnik vositalarni qo‘llash “ta’lim texnologiyasi”
yo‘nalishini belgilovchi vosita, deb e’tirof etildi.[2,3]

MAQOLA MAZMUNI

Texnik vositalarning imkoniyatalarini yanada takomillashtirish axborot sig‘imini kengaytirish
va ularni uzatishni sifatli tashkil qilish, ta’lim olishni individuallashtirishga garatildi. Bu borada olib
borilgan ilmiy tadgigotlarning tayanch nuqtasi sifatida texnik vositalarning imkoniyatlari, ularni
takomillashtirish jarayoni gabul qilindi. O‘quv jarayonini “texnologiyalashtirish” ning tashkiliy
jihatlarini o‘rganishga alohida urg‘u berildi. 60 yillarga kelib, ta’limni dasturlash asosida ta’lim
jarayonini tashkil etish “texnologiya” tushunchasining mohiyatini ochib beruvchi omil sifatida qabul
gilina boshlandi. .Dasturiy ta’lim o‘quvchilarga muayyan bilimlarning alohida qism holida emas,
balki izchil, yaxlit tarzda berilishini nazarda tutadi. Bu ish ilk bora AQSHda faoliyat yurita boshladi.
Dasturiy ta’lim o‘zida ta’lim maqsadlari, ularni o‘zgartirish va baholashning mos ravishdagi
mezonlari hamda ta’lim mubhitining aniq tavsifini gamrab oladi. [6,7]

ADABIYOTLAR SHARI.

Ta’limni axborotlashtirish nazariyasi va metodologiyasi hamda amaliyoti masalalalari
U.Begimqulov, R.Jo‘rayev, M.Soy Oliy ta’lim muassasalari talabalari ta’lim jarayonida mustaqil
ta’limni tashkil etish masalalari bo‘yicha respublikamiz olimlari B.Ziyomuhammadov ta’limga
informatika va axborot texnologiyalar bo‘yich ilmiy tadqiqotlar olib borgan.MDH mamlakatlarida
talabalarning mustagqil ishini tashkil etishni takomillashtirish N.V.Smetanina
A.A.DrobishevskiylarGaxborot-kommunikatsiya texnologiyalarini kasbiy pedagogik faoliyatida
foydalanishga tayyorlash masalalari , N.Ye.PikinaV ilmiy izlanishlar olib borgan. Xorijiy
mamlakatlarida Ch.AbbottN.AndersonF.Barbara, A.Connell, A.Edwards, M.Hammind, V.Jadhav
kabi olimlar

MAZMUNI

Hozirgi kunda Mustaqil O‘zbekistonimizda ham ta’lim muassalari faoliyatijarayoniga yangi
pedagogik texnologiyalarni olb kirishga garatilgan harakat birgator yetakchi tashkilotlar tomonidan
olib borilmogda.(AXELS, IREXS, KOICA= va boshqgalar). Mazkur markazlar tomonidan tashkil
etilgan ilmiy seminar, gisqa va= uzoq muddatli kurslarda oily o‘quv yurtlari, akademik litseylar, kasb-
hunar= kollejlari hamda umumiy o‘rta ta’lim maktablarning pedagogik xodimlari ishtirok= etib,
pedagogik texnologiya va undan ta’lim jarayonida foydalanish borasidagi nazariy va amaliy
bilimlarga ega bo‘ldilar.[1,8]

O‘zbekiston Respublikasi Oliy va o‘rta maxsus ta’lim vazirligi qoshidagi Oliy maktab
muammolari instituti, Oz PFITI va Nizomiy nomidagi Toshkent davlat pedagogika universiteti
goshidagi markazda bu sohada bir gator ijobiy ishlar amalga oshirilmogda. O‘quv jarayoniga
zamonaviy axborot texnologiyalarini qo‘llash ta’lim metodlarining samaradorligini oshirishga,
o‘qituvchilar mehnat faoliyatining o‘zgarishiga, wularning pedagogic mahoratlarining
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takomillashuviga olib keladi. Bu esa 0z navbatida pedagogik jarayonlarni axborotlashtirishni tashkil
etish va boshqarishga o‘ziga xos vazifalarni qo‘yadi:

— masofaviy o‘quv kurslarini va elektron adabiyotlarni yaratuvchi jamoa o‘qituvchilar,
kompyuter dasturchilar, tegishli mutaxassislarning birgalikda faoliyat olb borishni; [5,8]

— o‘qituvchilar o‘rtasida vazifalarning bir maromda to‘g‘ri tagsimlanganligini;

— ta’lim va tarbiya jarayonini yanada mukammal tashkil gilishni takomillashtirish va
pedagogik faoliyatning samaradorligini oshirish monitoringini tashkil etish imkoniyatini yaratadi.
Kompyuter texnologiyalari (kompyuter savodxonligi)dan foydalanishda o‘qituvchi uning
mazmuniga ko‘ra bir gancha vazifalarni bajarishi mumkin. Ular quyidagi asosiy didaktik
funksiyalarni bajaradi:

— multimedia  texnologiyalarini  qo‘llash  evaziga  o‘quvchilarda  fanlarga
qgizigishni rivojlantiradi.[4.6]

-- bunda ta’limning interfaolligi tufayli o‘quvchilarning fikrlash qobiliyatlari faollashadi va
o‘quv materialini o‘zlashtirish samaradorligi oshadi.

— real holatlardan namoyish qilinishi yoki murakkab jarayonlarni modellashtirish va ko‘rish
imkoniyatini berish bilan muhim ahamiyatga ega.

— o‘quv materialini o‘zlashtirish darajasiga ko‘ra emas, balki o‘quvchilarning mantiqan
erishish darajasiga ko‘ra ham samarali hisoblanadi.

— masofadan turib ta’lim olishni faqat o‘zlashtiruvchi o‘quvchilar uchun yoki internet ta’limi
uchun tashkil etilmaydi. Balki sababsiz dars qoldirgan o‘quvchilar uchun ham tashkil etish
imkoniyatini beradi.

— o‘quvchilarga mustaqil izlashi uchun materiallarni topish hamda muammoli masalalarga
jovob berish orqali ma’lum tadqiqot ishlarini bajarish uchun imkoniyat yaratadi.[7.5] o‘quvchilarning
yangi mavzuni o‘zlashtirishi, misollar yechishi, insho, bayon yozish ishlarida, o‘quv materiallari
bilan mustagil tanishish, axborot va ma’lumotlarni tahlil etish kabi masalalarni tez bajarish uchun
sharoit yaratadi. Ta’lim tizimini takomillashtirishning bosh xususiyatlaridan biri kompyuter bilan
mulogot jarayonida uning doimiy murojaat gilinadigan “qo‘llab quvvatlovchi axborot” ini
ko‘paytirish, kompyuter axborot muhiti va hozirgi zamon talablariga javob bera oladigan darajadagi
axborot bazasining yaratilganligini, giper matn va multimedia o‘qitishda immitatsiya,
kommunikatsiya tizimlari gabul gilingan. Ma’lumotlar bazasi deganda, axborotni kompyuter
texnikasi yordamida Kiritish, tizimlashtirish, saglash va foydalanish uchun tavsiya qgilish tushuniladi.

Bir qator axborotlarni an’anaviy qayta ishlash uchun ularni tayyorlashning standart shakllari
mavjud bo‘lib, ularga bibliografiya, statistik ma’lumotlar, referatlar kiradi. Ma’lumotlar bazasi
axborot tarkibiga statistik, matnli, grafik va ko‘rinishli axborotlarni cheksiz ko‘p miqdorda va albatta,
belgilangan ko‘rinishlarda qabul qiladi. Bilimlar bazasi esa yopiq tizimda mazkur mavzu bo‘yicha
go‘shimcha axborotlarga ehtiyoj sezmagan holda va uning har bir elementi mantiq jihatidan
bog‘langan boshqa elementlarga chiqa olish bo‘yicha axborotlashtirilgan tizimga ega bo‘ladi. Bunda
ushbu bilimlar bazasiga kiritilmagan, ya’ni undan tashqi elementlarga murojaat gilinishiga imkon
bo‘lmaydi. Kompyuter yordamida turli ilmiy axborotlar, o‘quv materiallari, o‘quv materiallari
bo‘yicha axborotlarni tavsiya etishning boy imkoniyatlari, xususan ularga integrativ kurslarni kiritish,
fanning tarixi va metodologiyasi bilan tanishish, turli fanlar bo‘yicha ularning zamonaviy darajasiga
oid bilimlar ta’lim mazmunini sezilarli o‘zgartirish va keskin boyitishga yordam beradi. Uni
faollashtirish va rivojlantirishda muhim omil bo‘ladi.[2.3]

Kompyuter vositalari yordamida mustaqil ta’limni tashkil etish nuqgtai nazaridan tahlil
etadigan bo‘lsak, uning interfaolligini, bevosita muloqot yordamida o‘quvchi o‘quv rejasida
ko‘rsatilgan, istalagan fan sohasida maxsus o‘quv dasturlari yordamida bilim olish imkoniyatiga ega
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ckanligini ta’kidlash mumkin. Kompyuter vositasi, o‘quvchi yoxud o‘qituvchi murojaatlariga
“javob” beradi, ular bilan “muloqot”ga kirishadi. Kompyuterli o‘qitish metodikasining boshqa bir
muhim xususiyati u o‘qitish jarayonining barcha bosqichlarida yangi o‘quv materialini
tushuntirishda, qaytarishda, umumlashtirishda, o‘quvchilarning fan bo‘yicha erishgan bilim, malaka
va ko‘nikmalarini tekshirishda yanada yorqinroq namoyon bo‘ladi. Bunday jarayonda o‘qituvchi
kompyuterning o‘quvchi uchun turli vazifalarni, xususan o‘qituvchilik, ishchi qurol, ta’lim ob’yekti
o‘zaro muloqot kabi funksiyalarini bajarishni bilishi kerak. [1.5]

Bugungi kunda axborot texnologiyalari fani va jumladan, inson bilimlarining rivojlanishida
keskin o‘zgarishlar amalga oshirilmoqda. Bunda insonning ichki tuzilishi, mohiyati, gadriyatlari,
psixologik qonuniyatlari va tafakkurining xususiyatlari yangicha namoyon bo‘lmoqda. Dolzarb va
muhim bo‘lgan vazifalardan biri mustaqil ishi ongli ravishda o‘quv-biluv faoliyatini shakllantirish,
amaliy tajribalarga asoslangan holda ma’lum bir magsadlarni ko‘zlab, tafakkur operatsiyalarini
bajarish alohida talabalar tomonidan o‘zlashtirilgan bilimlar va ko‘nikmalarning puxtaligi,
bargarorligi va mustahkamligini talabalarning mustaqil ishini tashkil etishni takomillashtirish va
o‘quvchanligining rivojiga ko‘p jihatdan bog‘liqdir.

Axborotlashgan ta’lim muhitida talabalar tomonidan faol ijodiy nostandart ravishda bilim
olishga o‘rgatish, aqliy faoliyatga uyishtirish, tashkil etish usullari, vositalari, hamda talaba
tomonidan shug‘ullanish texnologiyasi, ishlash ishtiyoqi, motivi, gizigishi, hissiy intilishini amalga
oshirish yuzasidan mutafakkirlarimizning qomusiy fikrlari garashlari mavjud bo‘lib, ular quyidagicha
ifodalangan.

Axborot texnologiyasining nazariyasiga ko‘ra ‘“axborot tushunchasi bu (lotincha
“informatsion” tushuntirish, xabar berish) kibernetikaning asosiy tushunchalaridan biri bo‘lib, xabar,
ma’lumot, ko‘rsatkichlar majmuasidir” degan ta’rifni anglatadi [6].

Davlatimiz tomonidan ta’lim jarayonini axborotlashtirish, uning moddiy-texnik bazasini
boyitish, o‘quv jarayonida aborot-kommunikatsion texnologiyalardan samarali foydalanish uchun
kerakli zamonaviy dasturiy vositalar bilan ta’minlash yuzasidan ko‘plab tadbirlar amalga
oshirilmoqda. 2003 yil 11 dekabrdagi O‘zbekiston Respublikasining ‘“Axborotlashtirish
to‘g‘risida”gi qonuni, O‘zbeksiton Respublikasi Vazirlar Mahkamasining 2018 yil 12 oktyabrdagi
821-son qarori “Axborot-kommunikatsiya texnologiyalarini joriy qilish va rivojlantirish bo‘yicha
ustuvor loyihalarning hududiy manzilli ro‘yxatlarini shakllantirish va moliyalashtirish tartibi
to‘g‘risida qarori”dagi va boshqa e’lon qilingan qarorlari buning yaqqol misolidir.

Demak “Axborot ta’lim muhiti” aniq bir maqgsadga yo‘naltirilgan o‘quv jarayonini
ta’minlovchi axborot-texnik, o‘quv-metodik tizimlar majmuidir.

Axborot ta’lim muhitining quyidagi tipologik belgilarini ajratib ko‘rsatish mumkin:

1. Har ganday darajadagi ta’lim mubhiti tizimlilik tabiatiga ega bo‘lgan murakkab tuzilmali
obyekt hisoblanadi.

2. Ta’lim mubhitining yaxlitligi tizimlilikka erishish tushunchasi bilan bir ma’noni anglatib, u
0‘quv muassasasi bitiruvchisining shaxsiy va kasbiy modelini amalga oshirishdagi ta’lim va tarbiya
magsadlarining amalga oshishini o‘zida mujassamlashtiradi.

3. Ta’lim muhiti ta’lim va tarbiya ishlarining asosiy sharti bo‘lish bilan birga uning muhim
vositasi hamdir.

Axborot - ta’lim muhitini ta’riflashda bir qancha o‘zaro farq qiluvchi qarashlar mavjud,
jumladan:

* inson bilan ta’lim mubhitining subyekt sifatida uzviy bog‘langan axborot, texnik, o‘quv-
metodik ta’minotning tizimli tashkillashtirilgan majmuasi;
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* an’anaviy va elektron axborot tashuvchilar, virtual kutubxonalar, tagsimlangan ma’lumot
bazalari, o‘quv-metodik majmualarini mujassamlashtiruvchi kompyuter-telekommunikatsiya
texnologiyalari integratsiyasi asosida qurilgan yagona axborot ta’lim mubhiti[6].

Fikrimizga ko‘ra, axborot ta’lim muhitini boshqarishda tizimli yondashuvni joriy qilish lozim.

Bunda o‘qituvchining vazifasi dars jarayonida o‘quvchilarni kompyuterdan to‘g‘ri
foydalanishlarini nazorat qilishdan iborat. Kompyuter texnologiyalari asosida o‘qituvchi o‘zining
kasbiy mahoratini oshirish uchun mustaqil faoliyatda quyidagi vazifalarni bajaradi:

1. O‘quv jarayonini bir butun guruh sifatida tashkil etish.

2. O‘quvchilarni individual kuzatish, individual yordam ko‘rsatish, har bir o‘quvchi bilan
individual mulogot olib boorish.

3. Axborot mubhitini tashkil etuvchilari (shaxsiy kompyuter, o‘quv va namoyish
qurilmalarning har xil turlari, dasturiy vositalar va tizimlar, o‘quv metodik ko‘rsatmalar va h.k.)
ma’lum o‘quv kursining mazmuni bilan aniqlangan bog‘liglik asosida tashkil etish.

NATIJALAR

Kompyuter texnologiyasi asosida mustaqil ta’limni ta’minlashda o‘qituvchilar quyidagi
tuzilmalar to‘g‘risida ma’lumotga ega bo‘lishlari kerak ekanligi isbotlandi: informatika va hisoblash
texnikasining asosiy tushunchalarini bilishi; kompyuter texnikasining funksional imkoniyatalarini
bilishi; zamonaviy operatsion tizimlarni bilishi va ularning asosiy buyruglarini o‘zlashtirishi;
zamonaviy dasturiy vositalar va operatsion tuzilmalarni bilishi va ularning vazifalarini o‘zlashtirishi;
kamida bitta matn muharriri bilan tanish bo‘lishi; algoritmlar, tillar va dasturlashtirish hagida
dastalabki tushunchalarga ega bo‘lishi; amaliy dasturlashdan foydalanish to‘g‘risida dastlabki
tajribaga ega bo‘lishi;[3.4] Ta’limni jadallashtirishda axborot texnologiyalaridan foydalanish o‘quv
jarayonining samaradorligini oshiradi. Buni quyidagi misollarda ko‘rish mumkin: o‘qituvchilar, ilmiy
xodimlar jahonning salmoqli ilmiy, metodik adabiyotlaridan foydalanish imkoniyatiga ega bo‘ladilar;
o‘qituvchilarning o‘zaro trening va seminarlari o‘tkaziladi; masofaviy ta’lim, axborotlar almashinish
va shunga o‘xshash juda ko‘p imkoniyatlarga ega bo‘ladilar; Shunday qilib, zamonaviy axborot
texnologiyalardan ta’lim muassasalarida amalda tadbiq etish o‘quv jarayonida zamonaviy o‘qitish
metodlarini qo‘llashda hamda o‘qituvchi pedagogik mahoratini namoyish etishda keng imkoniyatlar
yaratadi.

Bugungi kunda erkin shaxsni shakllantirish muammosi ta’lim muassasalarida o‘quv
tarbiyaviy ishlarni innovatsion pedagogik texnologiyaga o‘tkazishni taqazo etadi. Bu jarayon oson
bo‘lmaydi, chunki ixtiyoriy qurilayotgan va joriy etayotgan o‘qitish tizimini qat’iyan ilmiy
asoslangan pedagogik tizimga aylantirish kerak. V.P. Bespalkoning fikriga ko‘ra, “pedagogik tizim-
ma’lum shaxs sifatlarini shakllantirishga tartibli, aniq maqgsadni ko‘zlab va oldindan o‘ylab pedagogic
ta’sir etishni vujudga keltirish uchun zarur bo‘lgan o‘zaro bog‘liq vositalar, metodlar, jarayonlar
yig‘indisi” [4.5]

Milliy dastur ta’lim-tarbiya soxasidagi davlat byurtmasi hisoblanib, milliy mafkuraning
mohiyat-mazmuniga to‘liq mos keladi. Faqat davlat buyurtmasigina ta’lim-tarbiyaning umumiy
magsad va vazifalarini aniq belgilab beradi yoki oliy ta’lim uchun pedagogik tizmning mavjudlik
shartlarini kafolatlaydi.

XULOSA

Pedagogik texnologiya shunday bilimlar sohasiki, ularning vositasida yangi ming vyillikda
davlatning ta’lim sohasidagi siyosatida tub burilish yuz beradi, o‘qituvchi (pedagog) faoliyati
yangilanadi, o‘quvchi-talabalarda hur fikrlilik, insonparvarlik tuyg‘ulari tizimini shakllantiradi.
Bugungi kunga kelib, o‘qituvchi (pedagog)lar faoliyati yangilanadi va ko‘p hollarda texnologiyadan
ajrata olmayaptilar. Shu bois bu tushunchalarga aniqlik kiritish kerak bo‘ladi. Metodika o‘quv
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jarayonini tashkil etish va o‘tkazish bo‘yicha tavsiyalar majmuasidan iborat ekanligi o’z isbotini
topdi..[5.7.]
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ABSTRACT

This article presents the results of a comparative study of the biological and economically
valuable traits of the squash (Cucurbita pepo L.) varieties “Solnishko”, “Sambrero” in comparison
with the standard variety “Oq-13”. During the research, the indicators of yield, number of fruits per
plant and fruit mass were analyzed. According to the results obtained, the varieties “Solnishko” and
“Sambrero” showed higher yields than the standard variety. In order to introduce the squash varieties
“Solnishko” and “Sambrero” into production, they were planted and cultivated in the fields of the
“Choriyorov Eliyor” farm in the Shorchi district of the Surkhandarya region.

Keywords: squash-zucchini crop, Solnishko, Sambrero, standard variety, biometric
indicators, comparative analysis, economic efficiency.

KIRISH

Sabzavotlar alohida ahamiyatga ega gimmatli ozig-ovgat mahsulotidir. Sabzavotlarning ozig-
ovqatdagi ahamiyati va almashtirib bo‘lmaydiganligi shundaki, ular tirik organizmning normal
faoliyati uchun zarur bo‘lgan uglevodlar, vitaminlar, efir moylari, mineral tuzlar, fitontsidlar va xun
tolasining asosiy yetkazib beruvchilari hisoblanadi (Litvinov S.S., 2008).

Sabzavotlar assortimentini  kengaytirish, yilning hamma fasllarida ( yoz-kuz davrlari)
mahsulot olish va ularni iste'mol gilishda patisson sabzavot ekinini yetishtirishga katta gizigish
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uyg‘otadi. FAO ma’lumotlariga ko‘ra, “Qovoqdoshlar oilasiga mansub, kabachki va patisson
mevalarini ishlab chigarishda Xitoy (7,2 min. t, ), Hindiston (4,9 min. t.), Ukraina (1,27 min. t.),
Rossiya (1,128 min. t), AQSh (1,05 min. t.) va Eron (0,9 miIn. t.) davlatlarida keng migyosda
yetishtirilmoqda™ .

Tadgiqgotlar Surxondaryo limiy Tajriba Stansiyasida olib borildi.

O<zbekiston Respublikasi Prezidentining 2022 yil 28 yanvarida PF-60-sonli «2022-2026
yillarda yangi O‘zbekistonning taraqqiyot strategiyasi» to‘g‘risidagi farmonida belgilab berilgan 3
ustuvor yo‘nalishi magsadida «Qishloq xo‘jaligini ilmiy asosda intensiv rivojlantirish orgali dehgon
va fermerlar daromadini kamida 2 baravar oshirish, qishloq xo‘jaligining yillik o‘sishini kamida 5
foizga yetkazish» vazifasi qo‘yilgan. Buning uchun iqtisodiy foydali xususiyatlari qonuniyatlarini
bilish, N.I.Vavilovning so‘zlariga ko‘ra, "seleksiya ishini genetik jihatdan yanada mazmunli giladi"
(Texanovich G.A., 2004).[1] Ammo, bu yo‘nalishda olib borilayotgan ishlar talab darajasida emas.
Shannon S., Robinson R.W.larning fikricha patissondagi turli xil shakllar o‘z-o‘zidan paydo
bo‘ladigan mutatsiyalar, shu jumladan erkak bepushtligi bo‘lgan shakllar tufayli genetik jihatdan
paydo bo‘lishi mumkin.[2].

Makarova N.S., Korostelyova L.A.lar tomonidan o‘tkazilgan tajribalarda patisson
urug‘larining biologik sifatiga agrotexnika, oziglantirish va changlanish usullarining ta’siri
o‘rganilgan. [9]. Mahalliy ilmiy manbalarda esa, G‘aybullayev A. (2017), Karimov S.A., Maxmudov
N.lar tomonidan patissonning O‘zbekiston sharoitidagi vegetatsiyasi, unuvchanlik ko‘rsatkichlari,
agrofon sharoitida meva va urug* hosili shakllanishi borasida dastlabki tadqiqotlar ¢’lon qilingan.[3]

Dyutin K.E., Puchkov M.Yu.larning fikricha genetik belgilar ishlab chigarishda duragay
o‘simliklarni gibrid bo‘lmagan o‘simliklardan ajratish imkonini beradi [4].Bundan tashqgari
boshlang‘ich manbani yaratish va uni baholash (biotexnologiya, molekular metodlar) sohasida ham
jiddiy orgada qolish kuzatilmogda. Alohida belgilarning irsiyat xarakteri hagidagi ishonchli
ma'lumotlar patisson navlarini tanlash usullarini takomillashtirish va gisga vaqt ichida bu ekinlarning
yangi yaxshilangan navlari va geterotik duragaylarini yaratish imkonini beradi (Kvashikov B.V.,
1968).[5]

M. Gneyshuk, B. Vuysik-Stopchinska, G. A Texanovlar tomonidan esa uning mevasi
tarkibidagi kerakli vitaminlar, minerallar aniglanib uning parhezlik va dorivorlik xususiyatlari hamda
xalq xo‘jaligidagi ahamiyati o‘rganilgan[6]. Turkiyalik olimlar R. Grumet, N. Katsir, X. G.Mas,
Koreyalik seleksionerlar Dr.Sang-Hoon Lee, Dr. Kyuying —Soo-Kim, Dr.Jong-Soo lee lar tomonidan
agrotexnikasi hamda seleksiya va urug‘chiligi bo‘yicha ilmiy tadqiqot ishlari olib borilgan. Biroq,
mamlakatimizda patisson bo‘yicha ilmiy-tadgiqot ishlari gisman amalga oshirilgan. Patissonning
mahalliy navini yaratishda O‘zbekistonda Sh. Jabborov ish olib borgan. N.N. Balashev, M.N.
Kulakova, V.I. Zuyev va X.Ch. Bo‘riyevlar tomonidan navlarni tanlash, ekish muddati va sxemalarini
ishlab chigishga oid tadgiqotlar olib borilgan.[7].

Mazkur tadgiqotning maqgsadi: Solnishko va Sambrero patisson navlarining hosildorligini
standart Og-13 naviga nisbatan baholashdi

Tadqiqot obyekti. Tadgigot obyekti sifatida patissonning quyidagi navlari tanlandi: Og-13
(standart nav), Solnishko, Sambrero. O‘simliklarning o‘sishi va rivojlanishi kuzatildi hamda
hosildorlik ko‘rsatkichlari hisoblab chiqildi. Baholashda quyidagi ko‘rsatkichlar inobatga olindi: bitta
o‘simlikdan olingan meva soni (dona), bitta mevaga to‘g‘ri keladigan o‘rtacha massa (g), umumiy
hosildorlik (t/ga).

Tadgigotning usullari. Tadgigot uchun olib borilgan tajribalar «Sabzavotchilik, polizchilik
va kartoshkachilikda tajribalar o‘tkazish metodikasi» (Azimov B.J., Azimov B.B., 2002), «MeTtonuka
MOJICBOTO OIBITA B OBOIIEBOJACTBE M OaxueBojactBe» (benmuk B.®., 1992) Ba «Meroandeckue
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ykazanusi BUP 1o wu3yueHHio W mNOAAEpKaHUIO MHUPOBOM KOJUIEKIIMM TBIKBEHHBIX KYJITYpP
(matuccon)» (1977) uslubiy qo‘llanmalari asosida olib borildi, tadqiqot natijalarining statistik tahlili
«Excel 2010» Ba «Statistica 7.0 for Windows» kompyuter dasturida, 0,95% ishonchlilik oralig‘i bilan
«Mertonuka monesoro ombitTay ([ocnexos b.A., 1985) dispersion usuli bo‘yicha hisoblandi.
Tadgigot natijalari va ularning tahlili. Tadqiqot natijalari shuni ko‘rsatdiki, barcha
o‘rganilgan navlar o‘sish va rivojlanish ko‘rsatkichlari bo‘yicha bir-biridan farq qildi.
1-jadval. Patisson navlarining hosildorlik ko‘rsatkichlari

Ne Nav homi Meva soni (dona/o‘simlik) Meva massasi Hosildorlik(t/ga)
(9)
1 Og-13(st) 8,2 320 18,5
2 Solnishko 9,6 340 21,8
3 Sambrero 9,1 335 20,9

Jadval ma’lumotlaridan ko‘rinib turibdiki, Solnishko naviga mansub o‘simliklarda meva soni
va umumiy hosildorlik eng yugori bo‘ldi. Ushbu nav standart Og-13 naviga nisbatan 3,3 t/ga ko‘proq
hosil berdi. Sambrero naviga mansub o‘simliklar ham standart navdan ustun bo‘lib, hosildorlik farqi
2,4 t/gani tashkil etdi.

2-jadval. Patisson navlarining fenologik rivojlanish ko‘rsatkichlari

.| Nihollarning unib chigishi Gullash boshlanishi Meva berish boshlanishi
Nav nomi
(kun) (kun) (kun)
Og-13
(st) 7-8 35 42
Solnishko 6-7 32 39
Sambrero 67 33 40

Jadvaldan ko‘rinib turibdiki, Solnishko va Sambrero navlari standart Og-13 naviga nisbatan
2-3 kun ertaroq meva bera boshlagan.
3-jadval. Patisson navlarining biometrik ko‘rsatkichlari

Nav nomi © sm(lsli()bo . Barglar soni (dona)| Meva soni (dona/o‘simlik)
0g-13 (st) 58,4 18,6 8,2
Solnishko 62,7 20,1 9,6
Sambrero 60,9 19,4 91

Biomassaning faol shakllanishi Solnishko navida kuchlirog bo‘lib, bu uning yuqori
hosildorligiga ijobiy ta’sir ko‘rsatgan.
4-jadval. Patisson navlarining hosildorlik ko‘rsatkichlari (standart bilan tagqoslaganda)

.M i ) .
Nav nomi eva(gl)assaﬂ Hosildorlik (t/ga)| Standartga nisbatan farqi (+ t/ga)
0Og-13 (st) 320 18,5 —
Solnishko 340 21,8 +3,3
Sambrero 335 20,9 +2.4

Eng yugori hosildorlik Solnishko navida gayd etilib, u standart Og-13 naviga nisbatan 17,8 %
yugori natija ko‘rsatdi.
XULOSA
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1. Tajriba ishlari ochiq dala sharoitida olib borildi. Tadgigot obyekti sifatida patissonning
quyidagi navlari tanlandi: Og-13 (standart nav), Solnishko, Sambrero.

2. Solnishko va Sambrero patisson navlari hosildorlik ko‘rsatkichlari bo‘yicha standart Og-13
naviga nisbatan ustunlik qgildi.

4. Eng yuqori hosildor deb tanlangan Solnishko navi 2024 yilda Surxondaryo viloyati
Sho‘rchi tuman «Choriyorov Eliyor» nomli fermer xo‘jaligi dalalariga 0.2 ga yerga ekilib
parvarishlandi.

5. Patisonning “Sambrero* (oq rangli) navidan 0.51 tonna, Solnishko (sariq) navidan 0.49
tonna sifatli urug‘ olindi va 41018 ming so'm/ga sof daromad olishga erishildi. Rentabillik darajasi
Sambrero navida 71 % , Solnishkoda 95% bo‘lishiga erishildi.

6. Ushbu navlar janubiy tuprog-iglim sharoitida ekish uchun istigbolli hisoblanadi va ishlab
chiqgarishga tavsiya etilishi mumkin.
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MHNPOU3BOACTBEHHAS CAHUTAPUS U TUTUEHA TPYJA
Kapwuncxuii 2ocyoapcmeennsiii ynugepcumem
Cmyoenm obpazosamenvroeo Hanpaeienus "Oxpana mpyoa u mexuuxa 6ezonacrocmu”
AbauaanmoBa bek3ona YcMoH yrim
Hay4Hblii pyKOBOAUTEJIb:
Bypanosa lllaxno3a YpasnoBHa
AHHOTALIUA

B JlaHHOI\/’I CTaTbC aHATIU3SUPYIOTCA ITOHATUSA HpOI/ISBOI[CTBeHHOI\/’I CaHUTapuu U TUT'UCHBI Tpyda,
UX BJIMSIHHE HA 3J0POBbE paboyuX U yciaoBUs Tpynaa. Takxke OyoyT OCBEIICHBI MEPHI IO CHHXKEHUIO
BpeAHBIX (haKTOPOB M oOecreueHno 0e301macHor paboueit cpebl.

KiroueBbie caoBa: IlpousBoacTBeHHass caHUTapusi, TMTHEHA TpyAa, YCJIOBHS Tpyaa,
¢bu3noorus yenoBeka.

INDUSTRIAL SANITATION AND OCCUPATIONAL HYGIENE
Student of the Educational Program “Occupational Safety and Health” Karshi State University
Abdialimova Bekzoda Usmon ugli
Scientific Supervisor:
Buranova Shakhnoza Uralovna
ANNOTATION

This article analyzes the concepts of industrial sanitation and occupational hygiene, their
impact on the health and working conditions of workers. It also covers measures to reduce harmful
factors and ensure a safe working environment.

Keywords: Industrial sanitation, occupational hygiene, working conditions, Human
physiology.
ISHLAB CHIQARISH SANITARIYASI VA MEHNAT GIGIYENASI
“Mehnatni muhofaza qilish va texnika xavfsizligi” ta’lim yo ‘nalishi talabasi Qarshi davlat
universiteti
Abdiolimova Bekzoda Usmon o‘g‘li
IImiy rahbar:
Buranova Shaxnoza Uralovna
ANNOTATSIYA

Ushbu magolada ishlab chigarish sanitariyasi va mehnat gigiyenasi tushunchalari, ularning
ishchilar salomatligi va mehnat sharoitlariga ta’siri tahlil gilinadi. Shuningdek, zararli omillarni
kamaytirish va xavfsiz ish muhitini ta’minlash choralari yoritiladi.

Kalit so’zlar: Ishlab chigarish sanitariyasi, mehnat gigiyenasi, mehnat sharoitlari,Inson
fiziologiyasi.

IIpousBoaCTBeHHAs] CAHUTAPHUS — 3TO CHUCTEMa OPraHU3ALMOHHBIX, TMTMEHUYECKUX U
CAaHUTAPHO-TEXHUYECKUX MEPOINPUATUA U CPEACTB, HANPABICHHBIX HA YCTPAHEHHE BPEIHBIX
(akTOpOB, BO3MAEHCTBYIOMMX Ha paboTHUKOB. OCHOBHas 3ajada MPOU3BOJICTBEHHON CaHUTapHUU
3aKJII0YAeTCsl B CO3/IaHUM 37I0POBBIX M OE30MAaCHBIX YCIOBHH TpyJa Ha OCHOBE YCTAaHOBJICHHBIX
npeaenbHo nonycTuMbix koHneHTpamuid (ITJIK) Bpeansix Bemects. 3BecTHO, 9TO MHOTHE PAOOTHI
B Ppa3NUYHBIX OTpacisiX HAPOAHOIO XO3SHCTBAa, BKIOYAs CEJIbCKOE XO34HUCTBO, OypeHue u
IKCIUTyaTaluio He(PTAHBIX U Ta30BBIX CKBAXHH, POBOIATCS Ha OTKPHITOM BO3Ayxe. B Takux ciydasx
Ha pabOTHUKOB OOJBIIOE BIUSHUE OKA3bIBAIOT METEOPOJIOTHYECKHE YCIOBHS, TaKue Kak
TCMIICpaTypa BO34yXa, BJIA)KHOCTH, MHABJICHUC, CHCI, OOX/b, COJIHCUHAA pajuanuvsa u OApyruc
no100HbIe (haKTOpPBL. ITU (AKTOPBI MOTYT AEHCTBOBATh IBYMsI IyTSMH, TO €CTh IO BO3IAYXY WIH
IIOCPEACTBOM IIPSIMOTO KOHTAKTA.
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Bo-niepBbix, kK BpenHbIM (pakTopam, BO3JACHCTBYIOIIMM Yepe3 BO3AYX, MOKHO OTHECTH
KOJMYECTBO IOKa3aTeNel, OMpelIesiolMX MHUKPOKIMMAaTHYECKOE COCTOSIHHUE paboyero MecTa,
MbLIb, Ta3, MyM, UHPPA3BYK U YIbTPa3BYK, YPOBEHb OCBEIICHHOCTH, 3JIEKTPOMAarHUTHOE IOJIE,
uH(ppakpacHoe 1 yiabTpadroIeTOBOE U3MTyUCHUE U IPyTHE.

Bo-BTOphIX, K (hakTOpam, BO3ACHCTBYIONIUM HEMOCPEICTBEHHO Yepe3 KOHTAKT, OTHOCSTCS
pa3nuyHbIe TBEPIbIC U JKUJAKHE BpPEIHBIC BEIIECTBA, BUOpAIIMOHHBIE NPUOOPHI UM YCTPOWCTBA.
Y4uThiBas BIICTIEPEYUCICHHBIE (PAKTOPHI, BAXKHO M HEOOXOUMO U3YUUTh UX BIUSHUE HA 3]I0POBHE
YeJioBeKa U pa3paboTaTh MEpHI 10 YCTPAHEHUIO 3TOr0 BIUSHUSA. DTOT BOIPOC SABISETCS OCHOBHOM
3a/1auell TUTHEHbI TPY/a.

I'mruena Tpyaa — sBJISIETCS YaCThIO MEIMIIMHCKON HAYKH, U3y4YaeT BIUSHUE YCIOBHUM Tpyia
Ha 3JI0pOBbE U pabOTOCTIOCOOHOCTH YETIOBEKa, a TAKXKe pa3padaThiBa€T CAHUTAPHO-TUTUEHUYECKHE,
npodunakTuyecKkue u jgeueOHbIe MEPOIIPHUATHSI, HAPABICHHBIE HA 03J0POBICHUE YCIOBUI TpyAa U
MOBBILIEHUE IPOU3BOIUTEIBHOCTH.

VYcnoBus Tpyna onpeaessitoTcs IpoLUEeccoM TPyia, TO €CTh MHTEHCUBHOCTBIO BBIITOJIHAEMBbIX
paboT, COCTOSIHUEM Tejla YeloBeKa BO BpeMs paldOThl, YPOBHEM IICHUXOJIOTMYECKOTO HAIPSKEHUS
HEpBOB, XapakKTepOM JABMKCHHUN 4eJIOBEKa, ONpPENESIONINM HalpsyKEeHUE OTICJIbHBIX OPraHoB B
OpraHU3Me, U COCTOSTHUEM OKPYIKAIOIIEH Cpe/bl.

YcnoBus TpyZa MOXKHO pa3euTh HAa YeThbIpe OCHOBHbIE IPYNIIbI (aKTOPOB:

DaxkTOpbI NEPBOH IPYIIIbI — CAHUTAPHO-TUTHEHUUECKOE COCTOSIHUE OKpY Karolen cpenbl K
HUM OTHOCATCS TeMIlepaTypa BO3[yXa, YHCTOTa OKpYy)KawIed cpeabl (ducras, 3amnbUICHHAS,
3arpsi3HEHHAas APYrUMU BPEAHBIMU BEIIECTBAMU U T.]I.), YPOBEHb OCBEIIICHHOCTH U LIIyMa U JIpyTHE.

K ¢axropam BTOpOii rpynnsl — cpeacTBa Tpy/1a: MalIMHbI 1 MEXaHU3MbI, 000pYI0BaHUE U
MIPUCIIOCOOJIEHMS, UCIIOJIb3YEMBIE B IIPOU3BO/ICTBE.

K Tperneil rpynne (pakropoB — K HUM OTHOCSTCS OpPraHU3allMOHHBIE MEPONPHITHS, a
MMEHHO TMpaBWJIbHAS OpraHu3alusl pexuma paboThl U OTIbIXa, paslielieHHe Tpyda U TpyAoBas
JUCLUIIINHA.

YerBepTas rpynmna — coryaibHble (aKTopbl, CBA3aHHBIE C B3aUMOOTHOILICHUSIMU JIIOJICH,
OTHOIIICHHEM PabOTHHKA K MECTY paOOTHI M pe3yJibTaTaM Tpy/aa.

[IpaBunbpHas opranuzanusi TpyJa MOJOXKHUTEIBHO BIUSET HA OPraHU3M YEJIOBEKa, MOBBIIIAs
ero JE€rkoctb M cuiy. M3ydeHue (U3MOIOTHUHM YellOBEKa MOMOTAeT OpPraHW30BaTh HOPMAJIbHBIN
pexuM paboOThl, MOBBICUTH PAOOTOCIIOCOOHOCTh W OMPENEIUTh, B KAaKOM COCTOSIHUM JOJIKEH
HaxXOJUTHCS pabOYHii MPU BBITIOJIHEHUH PA3IMYHBIX PadoT.

W3BecTHO, YTO 3peHue, CIyX, JIbIXaHUE, OCSI3aHHWE U HEPBHAsl CHUCTEMa SBISIOTCS BaXKHBIMU
OpraHamH Jjisl 4enoBeka. YeToBeK MOXKET CIBIIIATh 3BYKOBbIE BOJIHBI C YacTOTON Kojebanuii ot 20
10 20000 I'm. YyBCTBUTEIBHOCTh yXa 3HAUUTENIBHO BBINIE, OH HOPMAaJbHO CIIBIIIUT 3BYKU B
nuanasone ot 2000 't go 4000 I'i, HO YyBCTBUTENBHOCTh HECKOJIBKO CHUYKAETCS MPU YaCTOTaX HUKE
800 I'y m BeIIe 6000 I'm.

Bo3nayx, mocrymnaromumii B Jerkue mnpu Baoxe, coiaep:xkut 21% kucnopona, a npu BBIJOXE -
16%. Bpenusle BemiecTBa, coaepKaluecs: B Bo3ayxe (rasbl, Hapbl, IbUIb U JPYTHE), OUEHb BPEIHBI
JUISL YEJIOBEKA U BBI3BIBAIOT pa3IMUHbIE 3a00IeBaHUS.

Uuctelii Bo3ayx copepxkutT 77% azora, 21% xucnopoma, 1% yrapHoro rasa m Apyrux
AKTUBHBIX Ta30B, 1% WHEPTHBIX T'a30B (AproH, HEOH U APYTHE Ta3bl).

Uem HacChIlLIEHHEE COCTaB BO3/AyXa OTPULATEIbHBIMHM HOHAMHM KHUCIOpOAA, TEM JIydllle
ypOBEHBb CHAOXKEHUS OPTaHU3Ma KHCIOPOIOM.

OnHako B MPOM3BOACTBEHHBIX YCIIOBUSX MPAKTUYECKH OTCYTCTBYET €CTECTBEHHBIM YMCTHIN
Bo3ayX. lloromMy 4YTO MHOrHME TEXHOJIIOTMUECKHUE IIPOLECCHl COMPOBOXKIAIOTCS BBIIEICHUEM
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pa3IUYHBIX BpEIHBIX BellecTB. Jlo3upoBaHHWe H3THUX BpEAHBIX BELIECTB B BO3AyXe pabodero
MOMEILEHUsI  OCYHIECTBIISIETCS IIyTEM  COBEPLICHCTBOBAHMSI ~ TEXHOJOTHMU  TPOU3BOJACTBA,
WCIIONIb30BAaHUsI HOBBIX COBPEMEHHBIX TEXHMUYECKHUX CPEACTB, KOMIUIEKCHOW MeEXaHU3allHH,
AaBTOMATU3AIMH U T€pPMETU3AIIMU TPOU3BOCTBA.

IMpodpuinakTka npodeccuoHATbHBIX 3200/1€eBAHNN U JIHYHASI TUTHEHA.

H3meHeHnuss B 30pOBbE 4YEIIOBEKA, BO3HHUKAIONIME B pPE3yJbTare HEOIAronpUsATHBIX
MIPOM3BOJICTBEHHBIX (DaKTOPOB, HETATUBHO BIIUAIONIMX HA OPraHM3M YEJIOBEKa B IPOIECCE TPYIa,
Ha3bIBAIOTCS MPOPECCHOHATBHBIMU 3200JI€BAaHUSIMH.

[Ipodeccruonanbubie 3a00eBaHUsl HA POU3BOACTBE BO3HUKAIOT B PE3ysbTaTe BO3ACHCTBUA
3albUICHHOTO BO3/yXa, ra3oB, LIyMa W BUOpanuu Ha pabodyMx MecTax, a Takke KoJieOaHWid
TEMIIEpaTyphl, IABJICHUS U BIAKHOCTH BO3yXa.

JlnutenpHOE BO3ACHCTBHE HEOIArONPHUATHBIX MPOU3BOJICTBEHHBIX ()AaKTOPOB Ha OPraHU3M
YelloBeKa MOXKET NPHUBECTH K MPO(EeCcCHOHATBLHBIM 3a00JICBaHHUSM, YTO MOXET TPUBECTH K
BPEMEHHOW WJIM TIOJTHOH MOTepe TPYAOCTIOCOOHOCTH.

CobmrofieHue mpaBujl JIMYHOW THUTHEHBI UTPACT BAXKHYIO POJIb B TMOJICPKAHUU 30POBBS
PabOTHHKOB ¥ COXpPaHEHUU UX TPYIAOCITOCOOHOCTH.

OcHOBHBIMU TPeOOBaHUSAMU JIMYHOM TMTHEHBI SBISIOTCS YUCTOTA TEJa U PYK, PErylspHOE
MBIThE PYK C MBUIOM II€pe €0H, MOA/Iep:KaHrue YNCTOTHI ce0s U 01K Ibl, TPABHIIbHASL OPTaHU3ALIHS
CBOEBPEMEHHOTO MpHeMa MHILU U OTAbIXa Ha paboTe.

3AKVIFOYEHHUE

[Ipou3BoACTBEHHAs] CaHUTapHsi U TUTHEHA TpyJa UTPAIOT BAXKHYIO POJIb B MOJAJECPKAHUU
3I0pOBbsi PAOOTHUKOB W YJy4YIIEHUW YycinoBuil Tpyna. CokpailieHue BpeIHBIX (AKTOpPOB B
IIPOM3BOJICTBEHHOM IPOIIECCE U co3/laHue Oe3omacHoi paboueii cpebl CIOCOOCTBYET MOBBIILIEHUIO
a¢pdextuBHOCTH. [looTOMY BakHO COONIOAATH CAHWTAPHO-TUTHEHWYECKHE TIpaBWIAa Ha
MPEANPUITHSIX U TIOCTOSTHHO COBEPITICHCTBOBATH UX.

HNCHOJIb30BAHHAASA JIUTEPATYPA:

1. Koucrutyims Pecry6nuku Y36exucran. Tomkent, "V36ekucton," 2023 ii.

2. ["apMOHHYHO pa3BUTOE MOKOJIEHUE - OCHOBA Pa3BUTHS Y30ekucrtaHa. Tamkent, "llapk,"
1998.

3. TpynoBoit konekc Pecriyonuku Y36ekucran. Tamkent, 2023.

4 3akoH Pecryonuku Y30ekuctan "OO6 oxpane tpyzaa." Tamkent, 2016.

5. KapumoBsa.K.B. "Be3onacHocTb u3HegeatenbHocTn" YuebHoe nocobue T-2023, 244 c.

6 K.B.KapumoBa."be3sonacHocTb Ku3HegesTenbHocTn" T-2023, 242 c.

31



JOURNAL OF AGRICULTURE AND LIFE SCIENCES

A SIR Publishers ISSN(Online): 2984-6706
\ Volume-9, Issue-01, Published |26-03-2026 |

TEOPETHYECKHUE NPEAITOCBIJIKH 110 OBOCHOBAHUIO IIAPAMETPOB
JIOXKKEOBPA3OBATEJIA AJA I'NBKUX I[TIOJIMBHBIX TPYBOITPOBO/10B
Tyiimypanos 3ynnukap Xyaaiky10Bu4,
Jouent KapmmnHcKkoro rocy 1apcTBEHHOIO yHUBEPCUTETA, K.T.H.,
tuymurodovzulpigor@gmail.com
AHHOTAIIUA
B cratee mnpuBeneHbl pe3ysbTaThl TEOPETUUYECKMX HCCIENOBAaHUI 1O 00OCHOBAHHUIO
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ANNOTATSIYA

Magolada qishlog xo'jaligi ekinlarini sug'orishda ishlatiladigan egiluvchan quvurlar
zararlanishining oldini olish va mehnat unumdorligini oshirishni ta’minlaydigan egiluvchan quvurlar
uchun izochgichning parametrlarini asoslash bo'yicha nazariy tadgiqotlar natijalari keltirilgan.
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ABSTRAKT

The article presents the results of theoretical studies to substantiate the parameters of a bed
former for flexible irrigation pipelines, preventing damage to the pipeline and increasing labor
productivity in the irrigation of agricultural crops.
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bed former for pipeline, limiter, knife and bed former leveler.

BBEJEHHUE
B nensx ycroitunBoro obecrieueHusl CeIbCKOTO XO3sICTBA BOJOM B Y30EKHCTaHE BeleTcs

mypoKkoMacmTabHas paboTra MO MPUMEHEHHIO BOJOCOEPETAIONINX TEXHOJOTHH, COKpAIIECHHIO
IKCIUTYyaTaIllMOHHBIX PpacxoaoB. OCYIIECTBISIETCS 3TO IMyTEM pa3BUTHS TOCYAAPCTBEHHO-YACTHOTO
MapTHEPCTBA B 00JacCTW yMpaBlieHHs BOAHBIMHM pECypCcaMH, BHEAPEHHIO B TMPAKTHKY Hay4YHbBIX
MHHOBAIIMOHHBIX pa3paboToK B cdepe BOAHOTO Xo3siicTBa [1; 2].

OpnuM 13 Hanbosee COBEPIIEHHBIX CIOCOOOB MOBEPXHOCTHOTO MOJMBA SABISETCS TMOJUB C
MPUMEHEHHEM TMEPEHOCHBIX TpyOompoBoaoB. [Ipu 3ameHe BpPEMEHHOH OPOCHTEIBHON CETH B
3eMJISHOM pycClie TEPeHOCHBIMH (B TOM 4YHCJIe THOKMMH TOJHBHBIMU) TPyOOMpPOBOAaAMH
YBCIIMUUBACTCA KOB(I)(I)I/IL[I/ICHT 3CMCJILHOTO HCIIOJIb30BAHUA, YMCHBINACTCA TIOTCPU BOABI Ha
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(buIbTpaIio, MOBBIIACTCS TPOU3BOAUTEIBHOCTD TPyaa Ha moiuse [3; 4]. Kpome Toro, ynydimaercs
pacrpenieneHue OpoCUTEIbHON BOBI IO 00pO3AaM, ClI€A0BATENbHO OBBIIAETCS YPOKAHHOCTD.

Ocratouuiics Bc€ emeé MUpOKO paclpOCTPAaHEHHBIM B 30HE XJIOIKOBOACTBA ITOBEPXHOCTHBIN
crioco0 mosiMBa TpedyeT OONBLIMX 3aTpaT PyYHOrO TPYAa IO BHIPAIMBAHUIO XJoM4aTHUKA [3; 5].
[TonuB conpoBOXkIaeTCs ¢ HEPAaBHOMEPHBIM paclpeie]IeHueM BObI 1o Oopo3aam [6; 7].

W3 nepeHOCHBIX TPyOOIPOBO0B HanboJee MUPOKOE MPUMEHEHHE HAIIUTH THOKUE MTOJTUBHBIC
TpyOo1poBobl. OJTHAKO OTCYTCTBUE BHICOKOA()(PEKTUBHBIX TEXHOIOTHM AUCTAaHIIMOHHOMN PacKIaIKu
(m cOopku) cHepKHMBAJIO MX MIMPOKOE MPUMECHEHHE. YUWThIBasS 93TO, MNPEAJI0KEHA
BBICOKOX(()EKTHUBHAS TEXHOJIOTHS AUCTAHIIMOHHOM pacKJagku THOKuX TpyOompoBomoB [8; 9]. B
JAHHOM paboTe NPUBOJATCS TEOPUTHUECKUE NPEANOCHUIKM 10 OOOCHOBAaHHMIO IapaMeTPOB
70Ke00pa3oBaTes, BXOASIIIETO B 3TY TEXHOJIOTHIO.

MATEPHUAJIbI UCCJIEJOBAHUSA U METOAUKA

Cxema paboThl JI0)KeOOpazoBaTeNsi, BXOMAIIETO B BBICOKOAI(P(PEKTHBHYIO TEXHOJIOTHIO
JMCTAaHIIMOHHOM pacKJIaKy TMOKHX MOJIMBHBIX TPYOONPOBOIOB MpuBeeHa Ha puc.l. OH cOCTOUT U3
YCTAaHOBJICHHBIX Ha €AMHOM ocu 1 B TEXHOJIOTMYECKON IOCIEeA0BaTEIbHOCTH KOHHYECKOIO
OrpaHUuuTeNd 2, HWIMHAPUYECKOr0 HOXKa 3 M JAMCKOBOrO BbIpaBHUBaTens 4. OrpaHuuurtens U
BbIpAaBHMBATEIb HMEIOT LMJIMHIPUYECKHE ONOpHble IoBepXHOCTH. Hoxk 3akpermieH k ocu
IIOCPEJICTBOM pagualbHbIX IepeMbiuek. Och j0xkeoOpa3oBarenst cHaOkeHa Kprokamu S5, 6 s
KperieHust K Tpocy 7 u TpyOonposoay 8.

2
n 9

Puc.1. JloxeoOpasoBartennb 1Jis1 TpyOOnpoBoaa
1 - och; 2 - orpaHUUHTENB; 3 - HOX; 4 - BRIpaBHUBATENb; 5,6 - KPIOKH; 7 - TPOC; 8 - ruOkmit

TpyOOIIPOBO/I.

ITpu packnangke noxeoOpa3zoBaresb ABHKETCS MONEpeKk 00po3/, CHUMAas MOYBY C BEPXYILIEK
rpebHel u 3ackinas exo 1Ho 60po3a. [Ipu 3ToM orpaHuUnTENb IEpEMeNaeTcsl HaJl ypoOBHEM TpeOHei,
IpeJoTBpalas ype3MepHoe 3arinyOrnenue jiokeoOpazoBatens. [1ockobKy AuaMeTp OrpaHUYUTENs
HECKOJIbKO MEHbLIE, YEM JUaMeTp MOCIEAYIOLIEro 3a HUM HOXa, MPOUCXOIUT CpPE3aHUE WM
BEPXYIIKH U 3Ty CPE3aHHYIO IOYBY IPH JaJIbHEHIIEM IBM)KEHUHU JI0)KeoOpazoBatTens ¢ rpeOHs B
00po31y mepeMeliaeT BBHIPaBHUBATENb, WMEIOIIMK OJWHOKOBBIN JHaMeTp ¢ HOXOM. bmaromaps
HaJIMYUIO0 IWIMHIAPUYECKUX ONOPHBIX MOBEPXHOCTEH pabodynMxX OpraHoB JI03KeoOpazoBaTels
o0ecreunBaeTcs ero JBM)KEHUE MONepok 00po31 6e3 upe3MepHbIX 3ariayOneHuil U BbINTy OJICHHH.

Jlnst 060CHOBaHUS MapaMeTPOB JI0XKe0Opa30BaTelis HyKHO ObLIO ONPEAEIUTh pa3Mephl JIoKa
s TpybonpoBoaa. lupuny moxa - 6x (CM.pUC.2) MOKHO ONPEAETUTbh HUCXOAS U3 CIETYHOIIUX
cooOpakenuii. PaboyeMy, OCymIECTBISIONIEMY YKIAAKy TpyOOmpoBoja (pachpasisisi B JICHTY),
TPYAHO CIEIUTH 32 TE€M, YTOOBI MOCTOSTHHO COBITAJAlIM OCH JICHTHI TPYOOIIPOBOJIA M JIOKA, TaK KaK
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TpyOOIPOBOJ YKIIAAbIBAECTCS HAJ JOXKEH M MO3TOMY OHa He BuAHA pabouemy. [Ipeamosnoxkum, 4to
MaKCHMaJIbHOE€ OTKJIOHEHHE JIeHThl TpyOOmpoBoJa B TOM cilyyae, Korja Kpai TpyOompoBona
COBMAJIaeT ¢ KpaeM Jioxka (CM.pHc.2 a), TaKk Kak MpH OOJbIIEM YeM 3TO OTKIOHEHHH, paboueMy He
TPYOHO 3aMETUTh M YCTPaHUTh OTKJIOHeHue. [Ipu momade Boabl TPyOOMPOBOJ MOCTENEHHO
paszayBaeTcs M yMEHbBIIAETCS IUIOIA[b €ro ONOpbl K IOYBE. ODTO INPUBOAUT K YMEHBIIECHHUIO
YCTOMUYMBOCTH TPYOOIIPOBOJIa U OH MOXKET 3aKaTUTHCA B JIOKY B TOM CIIy4ae, €Clii 61 = 6n2 (CM.pHc.2
a), a €ClIM 61 =6xITPyOOIIPOBOJ B JIOXKY MOKET HE 3aKaTUTHCA, TaK KaK B 3TOM CIIyyae TOYKU ONOPHI

TpyOOIPOBOJa PacIoIOraroTCs 3a Mpejienu joxa. Takum odpazom
B
B; = Bjp = ?T, (1)
7Dy
rne - Br - mupuHa TpyOOonpoBoia B paclpaBlieHHOM BUJe. YUHThIBas, 4yTo BT = - 2 D -

nuametp Tpyoomnposoaa paseH 300 ... 350 amm, coritacHo BeipakeHuio (1) mpuHUMaeM 6x = 275 mm.

b —— —

Puc.2. Cxema Kk onpeesieHHI0 pa3MepoB JI0Ka Il TpyOonpoBoaa
[Iupuna (Bx) 1 riryouHa (h:) 10ka UMEIOT B3aUMOCBS3b ( CM. pUC. 2 6). ITO MOXKHO BBIPAa3HTh
(monb3ysick TpeyronbHukoM AOB) B creaytomieM Buje:

Z—"z,/DHhﬂ—hﬁ, )

rje - Du - nnamMeTp HMIMHAPUYECKOro HOXa JIOKEe0o0pa3oBaTes.

Omn, cienoBaTeNIbHO U AMAMETP BbIpaBHUBATeENs - Ds (Tak kak Du = Ds), 3aBUCHT OT 1uameTpa
TpyOonpoBoja - Dr, xenarenbHo 4To0bI - Du = D1 . IloTOMY yunTBIBasi BO3MOKHOCTB O0€CIIEUCHHS
MUHHMAaJIBbHOH METaNIOEMKOCTH JIOXKeoOpazoBaTens, nmpuHuMaeM Dy paBHbIM 300 MM - HUKHEMY
npeneny Dr.

Wmest unciieHHble 3HaueHus 6x U Du U3 Boipaskenus (2) HaxoquM, uto hx= 90mm.

VYTon KOHYCHOCTH OTrpaHUYUTENs - &, (puc.3) oOmpenenuiaud W3 YCJIOBUS OTCYTCTBUS
0o0pa3oBaHMs YIUIOTHEHHOTO sIpa M 3aJUIaHUs €r0 TOBEPXHOCTH ITOYBOH. YcCIoBHE pPabOTHI
OTPaHUYHUTEIIS CX0XKE C YCIIOBHEM PaOOTHI MOJI03a, HATIPUMED, XJIOIKOBBIX CESUIIOK.
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Puc. 3. Cxema k onpeje/ieHHIO IUaAMeTPa OrPaAaHNYUTEIA J0Keo0pa3oBareist
Jlis  ompenenaeHuss MaKCHMalIbHOIO yIJla HakKJIOHA TepeaHedl dactu moso3a (i
OrPaHUYMTEJIS 3TO YroJ KOHYCHOCTH - &, ) akagemuk [.M.Pynakos [10] mpuMeHHI HEpaBEHCTBO

a, < (450 - %) + (45O - %),

TJIC (0 - YTOJI TPEHUS TOYBHI O TIOYBY;

(. - YTOJ TPEHHUS TIOYBBI O CTAITb.

Jlnst cyxoii mouBbI (KaK 1MoJI03, TaK U OrPaHHUYUTEh PaboTaeT B CaMOM BEPXHEM FOPU30HTE
mouBsl) @, = 40° u ¢, = 28° [11], Torna a, < 25 ... 31°. YcnoBue MOIHOTO OTCYTCTBUS 00pa30BaHUs
YIUTOTHEHHOTO siipa 00eCIeunBaeTCs IPH HIKHEM TMPeEJIesie yriia, IO3TOMY IpUHUMaeM a, = 25° .

Jlns ompenesieHus quamerpa orpaHuuuTens - Do paccMOTpHM YCIIOBHUSI €r0 PaBHOBECHS B
BEPTUKAIBHOM TIOCKOCTH. 13 puc. 3 MOXKHO YCTaHOBHUTD:

Go + Py = P, + P, ©)

rie G, - 4acTh CHJIBI TSHDKECTH JIOKE00pa3oBaTels, JCUCTBYIOIIAs Ha OTPAaHUYHTEIh;

P, - CHJ1a IPHMXKATHUSI OTPAHUYHUTENS K IOYBE HATSXKEHUEM TPOCa;

Py n Px - BepTHKaJIbHAsI COCTABJISIONIAS HOPMAJIBHOTO JIABJICHUS TTOYBBI HA COOTBETCTBEHHO
MWIAHAPUYECKYIO ¥ KOHHUYECKYO YaCTH OTPaHHYUTEIS.

MunuManpbHOe 3HaueHWe Cwibl G, paBHO BeCy camMoro opraHuyutens (1o
IKCIIEPUMEHTAIBHOMY 00pasily 3,5 oal), a MakCHMMaJbHOE - MOpPSIKa IMOJOBHHE BECa BCETO
noxeo0paszoBarests (Mo AKCIEPUMEHTAIBHOMY 00pasity 6,5 oaH), Tak Kak MpHU HaXO0XKICHUU HOXKa
HaJ1 00PO3/I0H JI0’KE0OPa30BaTEIb OMUPACTCS O MOYBY OTPAHUYMTEIIEM M BHIPABHUBATEIICM, KaXK bl
13 KOTOPBIX IPUHUMAET Ha ce0sl OKOJIO MOJIOBUHBI BECa BCETO JI0XKe0Opa3oBaTeis.

JInst onipeiesieHrst BETMYUHBI CHIT Prs IPOBHCACMYTO TIEpPET JIOKE0Opa3oBaTeIeM 4acTh Tpoca
PaccMOTPUM KaK OJHOPOIHYIO HEPECTSHKUMYIO THOKYIO HUTh, KOTOpast TPH IMPOBUCAHUS PHHUMAET
dbopmy KpHuBOI 1IeHHOM JuHUH [12]. YuuThIBas 3TO MOXHO HAIHUCATh
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A =%(chm—1), (4)

T

rze Pir - TOpU30HTaNbHAS COCTABIIAIONIAS HATSKEeHU Tpoca - Pr. OHa paBHa 110 BeJIMYUHE, HO
MPOTHBOIIOJIOXKHA I10 HAIIPABJICHUIO CYMME CONPOTHBICHUI TpyOonpoBona (F) u noxeobpaszoBarens
(F») mepemernienuto;

Pr - IMHENHAS TUIOTHOCTh TPOCA;

Y41 X4 - KoOOpAMHATHI TOUKH KpeTieHus: Tpoca U orpannuutes (4) B cucteme XOV (cm.puc.
3).

IIpu mpoBeeHHH WH)XEHEPHBIX PACYETOB C IPUMEHEHHEM THIepOOINYecKUuX (QYHKLIUH
JI0IycKaeTcs: 60blasi HETOYHOCTD, a JJIsl NOJyYeHHs TOUHBIX Pe3yIbTaTOB HEOOXOIMMO MPOBECTH
rpoMo3akue pacyersl. [loaToMy Ha npakTUke ypaBHEHHE HEMHOM TuHUU (4) 3aMEHSIOT mapadoson
[13, 14, 15] myTem pa3iioskeHUs] TUIEPOOINYECKOro KocuHyca Ha psn Teinopa U ynep:KuBaHHS
YWIEHOB psjia A0 Broporo noapsna. Ilocne 3amens! ypaBHuBaHuA (4) mapabosioil BbllIeyKa3aHHBIM
IIyTEM OHO MPUMET BU]{

_ peXi
yA ~ 2P1r (5)

CornacHo pUCyHKy 2.6
PTB = PTI‘tg aa
TJIe 0y - YTOJI HaKJIOHA CUJIbI HATSHKEHUS Tpoca B Touke A k ocu X. [Tockonbky

P.=F+FE, tgay= % = p;—XA U COIJIaCHO BbIpakeHus (5) u pucyHka 2.6.
fzpwy Dy

Xy = pTA' ’ yA=7—hn,

TO

PTB = \/pT(F + F}I)(DH - Zhn) . (6)

AHanmM3 JTUTEpaTYPHBIX HCTOYHUKOB MO OOpabOTKE IMOYBBI TMOKA3aJ, YTO OrPAaHUYHTEIh
J0Ke00pa3oBaTeNlsi MMEET CXOXKHUH Iporecc paboThl C HEKOTOPHIMH IOYBOOPAOATHIBAIOIIUMHU
OpraHaMmu, Harpumep, Kak OTMEYaloch paHee, mojo3oM cesuiku [145], commmkamu [150, 151] u
Masioli BeIpaBHUBareneM [152]. OpHako, B OTIMYMU OT HUX OTPAaHMYMTENIb UMEET KOHUYECKYIO,
NEePEXOAIIYI0 B IMIMHAPHYCCKYIO, TMMOBEPXHOCTh KOHTAKTa C TIOYBOM M OCTaBJISET 3a COOOi
WITHHIPUYECKYI0 YIUIOTHEHHYIO JIOKY. BenuduHbl cun Py W Px ONpeneiuM HCXOMAsS U3 ITHX
OCOOCHHOCTEH W W3 YCIOBHUSI PaBEHCTBA BEPTUKAIBHOW COCTABIISIONICH HOPMAIBHOTO JaBIICHUSI
MOYBBI HA TIOBEPXHOCTh Paboyero opraHa Ha YMHOXKCHHE IUIOLIAJM ISITHA KOHTAKTa K CPEIHEMY
3HAYEHHIO yJIENIFHETO CONPOTUBIICHHS IOYBBI BEPTUKAIBHOMY cMATHIO (Py). [ToaTomy

P, = Sypy = 2PyByy/ Dohy — hz , @)

riae Sy - IIomaab NATHA KOHTAKTA LIHJIMHAPHYECKON YaCTH OIpPaHUYUTENS C TOYBOI;

60 - IIUPUHA IWIMHIPUIECKON YaCTH OTPAHUUUTEIIS;

ho- TIyOMHa X012 OrpaHUYHTEIS.

A 17151 KOHHYECKON YaCTH OTPAHUYHTEIIS:

Py =pySk 8

rae Sk - TUIOMmAAb TSITHA KOHTaKTa KOHMYECKOW YacTH OTPAHUYMTENS C MOYBOM, KOTOpas
paBHa IUIOIIAAN CEUYEHHS KOHYCa C IUIOCKOCTHIO MIOBEPXHOCTH MOYBEL. OpIMHATHI 3TOTO CCUCHHS B
cucreMe koopAauHat V101X1 (cM.puc.3) ABISAIOTCS ypaBHEHHEM TUIIEpOOIIbL, T.€.

D
V= [xtgla, — (—0— ho) )
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TOrAa

Do >
S, =2 fifi’:" \/xztgzao — (% — ho) dx.
2 0

tgap
PemmB uHTETpaN U MOACTABUB 3HAUYCHUE Sk B BRIpAKCHHE (8) TOTyUUM:

b _ Do > D, 2 Dy+2 /Doho—hg
« = PyCtgay [2\/Dohy — h3 — (2= h,) In———=—|. (9)

OT10 3HaueHHe Px BKIIIOYAET TOJIBKO CTAaTHUYECKOE CONPOTUBIICHHE MOYBBI, @ B IpoOLEcce
paboThI 10Ke00pa3oBaTeisi BOZHUKAET TAK)KE TUHAMUYECKOE COMPOTUBIICHUE ITOUBBI, ICHCTBYIOLIEE
Ha KOHWYECKYIO 4acTh orpaHuunTesis. OJTHaKO MPH HU3KUX CKOPOCTSX JABMKEHUS pabO4MX OpraHoB
(mo 8 ...9 km/uac [153], a noxxeoOpa3oBareb ABUKETCS CO CKOpocThio 0,8 M/C) AMHAMUYECKUM
COIIPOTHBIICHUEM ITOYBBI MOKHO TTPEHEOPEYb.

Takum oOpa3om, BbiBeieHBI popMyJibl (6), (7) 1 (8) nis onpenenaeHus wWieHoB ypaBHeHus (3)
paBHOBecusi orpaHnuuTeNss. Hen3BecTHhIMU, BXOSIIMME B 3TH GopMysl sBisitotces Do 1 ho. Eciin
YUYeCTb, YTO COTJIACHO PUCYHKY 3

Dol _p +n,,

2 2

OTKyJa

ho = hy =5 (Dy = D) (10)

TO HEU3BECTHBIM OCTAETCS TONBKO Do, 7151 U3yueHUs BIUSHUS KOTOPOTO Ha MOJbEMHYIO CHITY
OTPAaHUYUTEIIS TOCTPOUM IpaduueCcKyr0 3aBUCUMOCTb MpaBoii yacTu ypaBHeHUs (3) oT Do. [Tpu aToM
YYUTBHIBAINA CIIEAYIOIIUe O0COOCHHOCTH Tporecca paboThl JokeoOpazoBatTens. Mbl paccMOTpenu
MIPOIIECC B3aUMOJICHCTBUSI OTPAHUYHTENS C TIIAJIKON MOBEPXHOCTHIO TMOYBHI, a JI0Ke00pa3oBaTelb
OyIeT TpPUMEHSATHCS B OCHOBHOM TIpUM pacKiaJKe TpPyOONpPOBOJOB IMOMEPOK OOpo3n, TIe
OIrpaHUYUTEC/Ib BXOAUT B KOHTAKT TOJIBKO C HACbIllaMH, 06p330BaHHBIMI/I Ha rpe6H${x IIprU HapE3KE
6opo3n. Ilosromy miomiank OMOPHI OTPAHUYMTENS YMEHBITUTCS TPUMEPHO BJBOE, TaK Kak
MOTIEPEYHOE CEUCHUE HACKINU MPECTABISET TPEYTOJIbHUK, TUIOIIAh KOTOPOTO B JIBa Pa3a MEHBIIIE,
4eM IUIOIIA b YETHIPEXyTOIbHUKA (TIPH TITaIKOM MOBEPXHOCTH TIOYBBI) C OJIMHAKOBBIM OCHOBAHUEM.
Kpome toro, mummHapuyeckas 4acTh OTpaHUYHUTENST HE Y4acTBYeT B (pOpMHpPOBAHUM €ro cliefa, a
JUIIb TOJACPKUBAET JOKeoOpa3oBaTelb Ha ypOBHE, 00€CIeYMBAEMBbIM KOHHMYECKOW YaCThIO
orpannuutess. [loatomy BenmMunHy CHIIbl Pen MOKHO IIPUHATH PAaBHOM HYJIIO.

[Tonb3ysch TUTEPATypHBIMU UCTOYHUKAMU U pE3yJIbTaTaMU COOCTBEHHBIX UCCIIEA0BAHUMN JUIs
MIPOBEJICHUS] PACUETOB NMPUHSUIIM CIEAYyIOINe 3HaueHUs (aKTOPOB, BXOAAIIUX B 3aBUCUMOCTH (6) 1

(9): Go = 65 0aH; p,=0355—; F=0.400z7aH; F,=22pzaH; D, =300mm; h,=
90 MM; py, = 2,5...17,5 CMiz [11]; «a, = 25°. Pe3syaprarhl pacueToB MPHBEAEHBI B puc. 4, u3

KOTOPOTO MOXXHO CJeTaTh BBIBOJABI 10 ONPEACICHHIO ONTHMAaJIbHBIX 3HAYCHUH JHaMeTpa
orpannuutens (Do), KOTOpbIN JOMKEH O00ecneunTh PaBHOBECHSI CHIIBI TMOJbEMa OrpaHUYUTENs
MOYBOM M CHWJIBI NPHXKATHs €ro TPOCOM M BECOM JIO)keoOpa3oBaTellss K IOYBE, NMPHU 3aJaHHOU
ONTUMAaJILHOU ITyOMHe Xo0/a JIoskeo0pa3oBaTels. DTO YCIOBHE BBINOJIHACTCS NPH TAKUX 3HAUEHUIX
Do, npu KOTOPBIX MpaBas 4acTh ypaBHEHUS (3) ypaBHOBEUIMBAETCS C IKCTPEMAIbHBIMU 3HAYEHUSIMU
ero seBoif yactu. Ha rpaduxe 310 Touku nepeceuenus kpusoii P, = P, + P, = f(D,) ¢ npsambivMu
P,=G,+PupuF = 0unpu F = 400 0aH. ITUM TOUKaM COOTBETCTBYIOT 3HaueHus1 Do mopsaka
160 ... 170 mM. OHaKO, 3TH 3HAYEHHS CIEAYET CUUTATh JIMIIb HUKHUMH MpeaesiaMu TOUCKa €ro
ONTUMAJILHOTO 3HAYEHUs, TaK KaK Ha MPAKTUKE MPU BO3JEHCTBUU OTPAHUYUTEINS U HACBHIIU YaCTh
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IIOYBBI HE CMMHAETCS, @ BBDKUMAETCA 3a MpeJeibl MONEPEYHOro ceueHus Hachiu. Cle10BaTeNbHo,
OHHU HE YYacTBYIOT B (JOPMUPOBAHUU CJI€/Ia OTPAHUYUTENIS, TOITOMY MOIbEMHAS CHJIa TOYBHI OyAeT
HECKOJIbKO MEHbIIE. DTO HEOOX0IMMO KOMIEHCHUPOBATh YBEIMUECHUEM JHUAMETPa OTPAaHUYUTENS OT
gaiineguo# 160...170mm.

[[IupuHy MOIKH HOXA - @x IPUHSUIHA TaK KE Kak B pab04rMX OpraHax KyJIbTUBATOPOB (OpHUTBa,
CTpenpyathie Jnambl, (pesepHble HOXU U Ap.) [16; 17] umcxonms w3 ycioBuS OOeCIeUEHUS
HEO0OXOAMMOM MPOYHOCTH, MUHUMAJIBHON METaUIOEMKOCTH U CAMOOYHIIEHUS PaBHBIM 70 MM.

OcranpHbBIC TApaMeTPhl ONMPEETICHBl UCXO/Asl M3 YCIOBHUS MPEAOTBPAIICHUS YPE3MEPHOTO
3ariny0JieHUs U BBIMIyOJIeHUs] pabouuX OpraHoOB MPH JBUKEHHUH MONEpeK O0PO3 IMMyTeM COXPaHESHHUS
MOCTOSIHHOM TOPU30HTAIBHOCTH TMOJOXEHHUS OCH JIokKeoOpa3oBarelsi. ITO YCIOBHE MOXKET OBITh
o0ecrie4eHo B TOM cliydae eciu pabodue opraHbl JIoKeoOpas3oBareiss He OyIyT KOMHpPOBATh
MMOBEPXHOCTH JIHA OOPO3/IBI, TO €CTh €CITU KOJMYECTBO TOUEK OIMOPHI J0KeoOpa3oBaTels Ha TPeOHH
MEXAYpsiibs HEe OyJeT MEHee IBYX, IPUYEM OJHA M3 ITHX TOYEK JOKHA OTHOCUTHCS K pabodum
OpraHam, pacroJOKEHHBIM Ha MepeIHel JacTu Jokeo0pa3oBaTels (K OTPAaHUYHUTEIIO WIH K HOXKY),
a pyras K pacnoyIO)K€HHOMY Ha 3aJIHE €ro YaCTH BbIPABHUBATEIIIO.

60 I
9ul Po=¢ (Do)
40

Ponpu F=4009aH
20

APO npu F=0

4

L1 7)0
2N {80 180 ai0 MM

O
o

Puc. 4. ConporuB/ieHHE MOYBHI 3ar/1y0/JIEHHIO B 3ABHCUMOCTH OT AHAMETPAa OrpaAaHUYMTEJIA

Amnanus npotiecca paboThl 10’ke00pazoBaTes MoKa3all, YTo ero paboTocrocoOHOCTh 3aBUCHUT
OT IIMPHHBI U TITyOuHBI 60po3a6l. UeM mmpe u riy0xe 60po3na, TeM yxe rpedeHb, Clie10BaTeNbHO,
MEHbIIIE TUIONIA/Ib, HA KOTOPYIO OMUpaeTcs JoxkeoOpazoBaTesb. CaMyro HIMPOKYIO U TITyOOKYyIO
00p0o3ay UMEET MEeXKITypsiabe mupuHoi 90 cm, 00pa3zoBaHHOE 3a OOIBIINM KOJIECOM TPAKTOPA MOCIIE
MoclieIHe Hape3Ku MONMBHBIX Oopo3a. Mmes mpoduns Mexaypsabs, TpadoaHaTUTHUECKUM
METOJIOM OMpEENIUIN ONTUMAaJIbHbIe BEJIWYMHBI HEKOTOPHIX MapaMeTpoB JI0keoOpazoBaTens (CM.
puc. 5). HampuMep, IIMPUHA BBIPABHUBATEINS - 6 JOJDKHA OBbITH OOJbIle By, (PHC.5 @), Tak Kak B
MIPOTHBHOM CJIy4ae BBIPABHMBATENIb MOXET OIyCTUTHCS BHU3 - B JTHO OOpPO37bBI, YTO MPHUBEIET K
3alEIJICHUIO BBIPABHUBATEIIS 32 HE CPE3aHHbBINA HOKOM CJIOW IMOYBBI, CBSI3AaHHOM C MOBBIIIEHUEM IIPU
3TOM TSTOBOTO CONPOTUBIIEHUS JI0’Ke00pa30BaTeis U HapyILIEHUEM TOPU30HTATbHOCTH MOJIOKEHUS
€ro OCH, CIIeJIOBATEeIbHO U PABHOMEPHOCTH TIyOMHBI Xo1a. Mcxonsd u3 3TOro 6s MPUHSUIA PaBHBIM
300 mm.

Jlis Toro, 4YTroObl HE TMPOMCXOAMUIIO YPE3MEpPHOE 3ariyOlieHHe HOXKa HEoO0XOIUMO
MIPEJOTBPATUTH OMYCKAHUE €T0 B JHO 00p03/1bl. ITO 00eCreunBaeTCs MPU BHIMIOJIHEHUH yCIOBHSA:

By + Loy + By = Ly, (12

]I 6o - IMUPUHA [IMJIMHAPHUUECKON YacTH orpanuauTens (puc. 5. 0);

[, - paccTosiHME MEX1y OTPAaHUYUTENIEM U HOKOM;
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I}, - 345 mm - onpenieniena rpad0aHATUTHYECKUM CIIOCOOOM C UCIIOJIb30BaHUEM PE3YIIHTaTOB
MEXIYPSIIbS, IPH TEOPETUIECCKH OMPEICTICHHOM ONTUMATBHOM AHaMeTpe orpanugurens - 170 ym.

B 3aBucumocTu (11) UMEIOTCS HEU3BECTHBIX - 6o U L, , TOCIEMIHUN U3 HUX MOXKET OBITH
OTIPEJICIICH UCXOIS1 M3 YCIIOBHSI TPEIOTBPAILICHHS MTOTIaJaHUsT KOMKOB OOJIBIIIOTO pa3Mepa B MOJIOCTh
IUJTUHIPUYECKOTO HOXKa (CM.pHC. 5 8), UTO 0OecTieunBacTCs IpH

D _ der (12)

124
low <5 =5

rae L)y, - paccTossHUuEe MEKIY 3aIHEH KPOMKON OrPaHUYUTENS U TIepeIHeld KPOMKOM HOXKa,

d.r = 36 Mm - TUAMETP CTYMHIIBI HOXA.

[Tpu BhIMOTHEHHMU HepaBeHCTBa (12), pacmoyiokeHHbIE B 30HE pabOThI JIOKEOOpa3oBaTes
KOMKH, pa3Mepbl KOTOPBIX OOJIbIIE, YeM pa3Mep IIeJU TOJIOCTH HOXa, WIH CPE3aloTCs MM, WIN
OTOJIBUTAETCS B CTOPOHY. OHAKO, MIPH

I} D H dCT
lOH S5 -5
2 2

oIycTy (B CTOPOHY HOYa) YBEIUYUBACTCS MIUPHUHA IMIHHAPUICCKON YaCTH OTPAHUIHUTEIS,

YTO MPUBOUT K MOBBIIICHUIO METANIOEMKOCTH JIOXkeoOpa3oBaress. [loaToMy kenaTenbHo:

144 DH dCT
v =3 7%
a
6] s [ &
Cb |
i e
Bs
1) 8 _
FUH 6"
/A\_ VS
by
S
6 S ¥
S 1)
SN ('
7 2
&’ 7 =

Puc.5. Cxembl Kk onpeIeieHHIo MapaMeTpoB JI0KeoOpa3oBaTest
Beipasus I, uepes [, Do u Dy 1oCIIE HEKOTOPBIX PEOOPA30BAHUI MTOTYIUM

o = 57/ (Dy = de)? = (D — Dy)? . (13)

I[Tpu onpeneneHHbIX paHee 3Ha4eHUSIX Dy, der i Do cooTBeTCTBEHHO 300 MM, 36 Mt 1 170 Mim
HaxoauM, 4uTo Ly, = 115 mm. Torna u3 Beipaskenus (11) nHaxoaum, uto 6o = 160 sm.
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Otu 3Hauenws l,;, W 60 ompeneneHsl npu 3HadeHUH Do,=170 mm, motomy mocine
HKCHEPUMEHTAIBHOTO YTOUHeHHs BenuuuHbel Do, crnemyer mnepecuutats [l,, U 6o COIJIACHO
3aBucumoctsM (11) u (13).

AHAJIN3 U PE3YJIbTATbBI

ITpumenenue Jsoxeo0pa3oBaTelsiss C BbIIENIPUBEACHHBIMU IMapaMeTpaMy IMPEAOTBpPaIIAET
MOBPEXJICHHUS PACTEHUI M CKpYUYMBaHUS TPyOOIPOBO/AA B XKIYT, a CIEIOBATEIHO MEPEKPBITUS €TO.
Ecnu B ckpy4eHHBIH TpyOOIIPOBOJI BOJia MOJAETCSl U3 BHICOKOHAIIOPHOW CEeTH (Hampumep, HaCOCOM
npu pabore monuBHbIX MammH THra I[1I1A-165), TpyOonpoBos paspsiBacTcs OT Hamopa. A mpu
1oJiaue BOJBI U3 MAJOHANOPHOW CETH TPYyOONPOBOJ MOXKET BBIAEPXKAaTh, HO B 3TOM Cilydae s
BOCCTAHOBJICHUsI Pab0Yero TOJIOKEHUH TPyOONmpoBoaa TpedyeTrcs OTCOCIMHEHHE €ro OT
BOJIOMCTOYHUKA, BPYYHYIO MEPEKAThIBATh HA MCXOJHOE IOJIOKEHHE W OOKJIabIBaTh KOMKAMH WA
IIOJICBINIATh [TOYBOM, 4TO BecbMa Tpy1oeMko. Kpome Toro, npu ykinazake TpyoonpoBoa 6e3 jioka OH
KOIIMPYET NPOQHIIb MEXIYPsbs U MOBBIIAETCSA TMIPABINYECKOE CONPOTUBIIEHUE, YTO IPUBOIUT K
YMEHBUICHUIO MPOITYCKHON CIIOCOOHOCTU TPYOOIpPOBOJA, CIEI0BATENBHO U NMPOU3BOAUTEIBHOCTU
MOJIUBA.

[Tpu nucTaHMOHHON packiaKe THOKOro TpyOorpoBoia ¢ IPUMEHEHHEM JIOKeo0pazoBaTes
MaKCHUMaJIbHOE MOTpebisieMoe ycuine Ha IMepeMelieHue TpyOompoBoaa mpu mepecuere Ha 1 wm
COCTaBWJIO OKOJIO 6 H, uro oOecrmeyuBasio AMCTAHIIMOHHYIO PAcKIagKy TpyOOmpoBoOAa MTUHON
HEOOXOUMBIX HECKOJIIBKHX COTEH METPOB 0€3 TIOBPEIKICHHUSI.
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O‘ZBEKISTONDA O‘STIRISH UCHUN TAVSIYA ETILGAN TERAKLAR
Ochildiyev Najmiddin Narbayevich
PhD, katta ilmiy xodim
Farxodova Gulxayo Faxriddin qizi
talaba
ANNOTATSIYA

O‘zbekistonda o‘rmonchilikni yuksaltirish uchun istigbolli bo‘lgan terak navlarini o‘rganish
va ularni boshga navlarga tagqoslash bo‘yicha olib borilgan kuzatish ishlariga asosan respublikaning
agroiglim tumanlari uchun mos keladigan terak navlari va turlarini belgilab olish imkoniyatiga ega
bo‘linib, bu terakning tuprog‘i sho‘rlanmagan va gisman sho‘r bosgan yerlarda o‘stirish uchun mos
keladigan turlarini tavsiya etishda katta yordam berdi.

Kalit so‘zlar: Istigbolli, terak navlari, agroiglim, tuprog, sho‘rlanmagan, gisman sho‘r
bosgan, sho‘rlangan, nav, yetishtirish agrotexnikasi, vegetatsiya, harorat, havo namligi.

AHHOTALIUS

Ha ocHoBe npoBeneHHUX HAOJIOJIEHUN U CPaBHEHMH NEPCIEKTUBHUX COPTOB TOIOJIA JIs
YIIYUIICHHS JIECHOTO XO0351iCTBa Y30€KHUCTaHa ¢ APYTrUMHU COPTaMU YAAIOC OMPEISTUT COpTa U BUIAN
TOIIOJI, IMMOAXOAAIIUC AJIA arpOKIIMMAaTHYCCKUX PETHUOHOB peCHy6J'II/IKI/I, YTO 3HAYUTCIHO ITOMOI'JIO B
BI/I60pe BHUAOB TOIIOJIA, MPUTIOJHUX JJIA BUpAallMBAHWA Ha HC3ACOJICHHHUX WM YaCTUYHO 3aCOJICHHHX
II04YBax.

POPLAR VARIETIES RECOMMENDED FOR CULTIVATION IN UZBEKISTAN
ANNOTATION

Based on observations and comparisons of promising poplar varieties for improving forestry
in Uzbekistan with other varieties, it was possible to identify poplar varieties and species suitable for
the agroclimatic regions of the republic, which significantly assisted in selecting poplar species
suitable for cultivation on non-saline and partially saline soils.

Keywords: promising varieties, poplar varieties, agroclimate, soil, non-saline, slightly saline,
saline, variety, cultivation agrotechnics, vegetation, temperature, air humidity.

O‘zbekistonning o‘rmon daraxtlari o‘stiriladigan sharoiti yetarli darajada xilma-xildir. Ular
uchun xarakterli tomoni tuproq gatlami o‘ziga xos turli-tuman va iglimi keskin o‘zgaruvchandir.
O‘sishi (vegetatsiya) davrining davomiyligi, masalan Samargand viloyatida 260 kungacha, yillik
o‘rtacha harorat 15,6° ga va eng yuqori harorat 48° gacha borishi mumkin. O‘zbekistonning ayrim
zonalarida masalan, Mirzachul quyilishida eng past harorat — 34° gacha pasayishi mumkin. O‘rtacha
yillik yog‘in-sochinlarning eng kam miqgdori (79—87 mm) Amudaryo etaklarida ro‘y berib, eng ko‘pi
Chotgol chuqgisi tarmoglariga (Toshkent viloyati) tushadi, bu yerda yoggan yog‘in-sochinlar migdori
1000 mm va bundan ham ko‘proqqga boradi.

Lekin havo namligi nisbatan bir xil bo‘lishi kuzatiladi. Chunonchi, respublikaning ko‘pchilik
tumanlarida havoning nisbiy namligi iyul oyida 50 % dan past bo‘ladi.

Iglim sharoiti ko‘rsatkichlariga asoslangan holda, shuningdek, O°‘zbekiston uchun
o‘simliklarni tumanlashtirish bo‘yicha amaldagi takliflardan foydalanib, 5 ta agroiglim tumanlarni
ajratish mumkin (1-jadval).

1-jadval

O¢zbekistonning agroiglim tumanlari
Agroiglim Sovuq Havoning harorati, °C *2 f ,i '8 % > §
tumanining bo‘l- O‘rtacha FEERFEREEL:EEE
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nomi maydigan | Yillik
davr, kun

Yanvar
Iyul

Quyi Amudaryo 180-205 | 11,0- | 4,5- | 27,0- | 32,0 | 44,0 78-87 41-43
12,1 69 | 27,4
O‘rta Sirdaryo 205-217 13,0- | 1,0- | 27,0- | 34,0 | 40,0 | 268-367 41-46
15,0 3,0 | 30,0-
Farg‘ona 2086—218 | 12,8- | 13- | 26,3- | 27,0 |44,0| 98-226 42-48
13,8 35 | 28,0
Qashgadaryo, 203—235 | 13,4- | 0,0- | 25,9- | 27,0 | 46,0 | 125-328 37-42

Zarafshon 15,1 1,0 29,6
Surxondaryo 220—260 15,6 1,1- | 284 23,0 | 48,0 360 39
2,0

Hamma agroiglim tumanlarning ajralib turadigan belgilari yog‘in-sochinlarning kam
mikdorda bo‘lishi, uning ham asosan o‘sish davrida tushmasligi va havoning nisbiy namligi g‘oyat
past bo‘lishidan iboratdir. Iglim sharoitlarining ana shu xususiyatlari terak o‘stirish arealini
kengaytirish imkonini kamaytiradi va uni fagat sug‘oriladigan dehqgonchilik tumanlarida o‘stirish
bilan chegaralanishni shartlab qo‘yadi. Lekin V.P.Fimkin tomonidan tavsiya etilgan tipologiya
bo‘yicha terak o‘stiriladigan sharoit 8 tipga bo‘linadi. Bu esa terakni sug‘orilmaydigan sharoitda
o‘stirish imkonini beradi. Lekin O‘zbekistonda bu xildagi sharoitga ega bo‘lgan yerlar unchalik ko‘p
emas. Bularni hamma agroiklim tumanlarida uchratish mumkin (2-jadval).

2-jadval
Sug‘ormasdan terak o‘stirish mumkin bo‘lgan joylar sharoiti
Tuproglari
Gidrologik sho‘rlanishga moyil |sho‘r bosmagan och| sho‘rlanmagan
sharoiti bo‘z-o‘tloqi, botgog- | tusli bo‘z, tipik va | o¢tloq va o‘tloq-
o‘tloq, qayiralyuvial | to‘q tusli bo‘z, osti | botgoq (dasht va
va tagir tuproklar shag‘al kolmat- bo‘z tuproglar
gorizont bilan 0,6— mintagasi)
1 mvako‘p
Sezot suvlari 3-4 m dan
. A2 V1 -
chuqur joylashgan
Sizot suvlari 2 dan 3 m
. A1 - S2
gacha chuqurlikda
Sizot suvlari1dan 2m
. Az - S3
gacha chuqurlikda
Sizot suvlari 1 m gacha A ] s
chuqurlikda ! !

Eslatma: terak As va A4 tip tuproglarda o‘stiriladigan bo‘lsa, sizot suvlari sathini pasaytirish
bo‘yicha meliorativ tadbrlar o‘tkazish kerak.

O‘zbekistonda o‘rmonchilikni yuksaltirish uchun istigbolli bo‘lgan terak navlarini o‘rganish
va ularni boshga navlarga taqqoslash bo‘yicha olib borilgan kuzatish ishlariga asosan respublikaning
agroiglim tumanlari uchun mos keladigan terak navlari va turlarini belgilab olish imkoniyatiga ega
bo‘linib, bu terakning tuprog‘i sho‘rlanmagan va gisman sho‘r bosgan yerlarda o‘stirish uchun mos
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keladigan turlarini tavsiya etishda katta yordam berdi. Shuni gayd qilib o‘tish kerakki, tuprog‘ini
sho‘r bosgan yerlarga o‘tqazish uchun tavsiya etilgan terak navlari o‘zining sho‘rga nisbatan
bardoshliligi bilan farq giladi, lekin bu xildagi terak navlarini o‘tqazish uchun ma’lum meliorativ
tadbirlarni o‘tkazish talab etiladi.

O‘rta Osiyo o‘rmon xo‘jaligi ilmiy tadgiqot instituti tomonidan olib borilgan kuzatish
natijalariga garaganda, terakning mahalliy kasallik va zararkunandalari (sistosporioz, parsha, zang,
og chirish va boshqalar), terak galgandori, Zlatka, bargxur va boshqgalarga qgarshi kurash choralari
xilma-xil bo‘lib, birga o‘stirilgan daraxtlarning bu xildagi kasallik va zararkunandalarga chidamliligi
ham nisbatan bargaror bo‘ladi.

Quyi Amudaryo agroiglim tumani uchun, u yerda sug‘oriladigan sho‘r bosmagan tuproglar
deyarli yo‘qligidan, terakning sho‘rlanishga moyil bo‘lgan yerlarda o‘stirishga muljallangan turlarini
o‘tqazish tavsiya etiladi.

I. Terakdan asosan tanasi hisobiga qurilish materiallari olish uchun: ogterak (Bolleana
formasi), gora terak (baga terak), Ne 421 duragayi, Koliforniya teragi, afg‘on teragi (mirza teragining
turli xili);

I1. Terakdan ishga yaroqgli texnik yog‘och olish uchun: ogterak (Baxofena formasi) «Pervenes
Uzbekistana», qora terak (baga terak), 1-214 yevroamerika teragi, 1-154 yevroamerika hamda
Koliforniya teraklarini o‘tqazish tavsiya etiladi..

O‘rta Sirdaryoning sho‘rlanishga moyil bo‘lgan sug‘oriladigan yerlaridagi agroiglim
tumanlari uchun terakning quyidagi turlarini o‘tqazish tavsiya etiladi:

I. Terakdan qurilish materiali sifatida yog‘och olish uchun-oq terak (Bolleana formasi), qora
terak (baga terak), Koliforniya teragi, michurines teragi.

Il. Terakdan ishga yarogli texnik yog‘och oyish uchun - oqg terak (Baxofena formasi),
Koliforniya teragi, afg‘on teragi (O‘rta Osiyo qora teragi).

Farg‘onaning agroiklim tumanlarida sug‘oriladigan yerlarida o‘stirish uchun terakning
quyidagi turlari va navlari tavsiya etiladi:

I. Terakdan qurilish materiali sifatida yog‘och olish uchun - oq terak, stremitelniy oq terak
(Bolle formasi), gora terak (baga terak), mirza terak, Koliforniya teragi, afg‘on teragi (mirza
terakning turi).

Il. Terakdan ishga yarogli texnik yog‘och uchun - oq terak (Baxofena formasi), Koliforniya
teragi, qora terak (afg‘on teragi), 1-455 yevroamerika teragi.

Zarafshon-Qashqadaryo agroiglim tumanlarida terakning quyidagi turlaridan foydalanish
tavsiya etiladi (tuprog‘i sho‘rlangan yerlarda):

I. Terakdan qurilish materiali sifatida yog‘och olish uchun - oq terak (Bolleana formasi),
Koliforniya teragi, qora terak (piramidalniy uluchshenniy, afg‘on teragi (mirza terakning turi).

Il. Ishga yarogli texnik yog‘och olish uchun - oq terak (Baxofena formasi), pervenes
Uzbekistana, qora terak (I1-214 yevroamerika teragi), 1-154 yevroamerika teragi, Koliforniya teragi,
afg‘on teragi (O‘rta Osiyo mirza teragi turi).

Surxondaryoning agroiglim tumanlarida sho‘rlanmagan sug‘oriladigan yerlarida o‘stirish
uchun:

I. Terakdan qurilish materiali sifatida yog‘och olish uchun oq terak (Bolleana formasi),
stremitelniy, qora terak (Piramidalniy obnovlenniy) afg‘on teragi (mirza teragining turi).

I1. Terakdan ishga yarogli texnik yog‘och olish uchun-oq terak (Baxofena formasi), pervenes
Uzbekistana, qora terak, afg‘on teragi (O‘rta Osiyo mirza teragi), 1-214 yevroamerika teragi va I-154
yevroamerika teragi.
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Surxondaryo viloyat agroiglim tumanlarining sho‘rlanishga moyil bo‘lgan yerlarida o‘stirish
uchun:

I. Terakdan qurilish materiali sifatida yog‘och olish uchun-oq terak (Bolleana formasi),
Koliforniya teragi,, qora terak (Piramidalniy obnovlenniy), afg‘on teragi (mirza teragining turi).

I1. Terakdan ishga yarogli texnik yog*och olish uchun-oq terak (Baxofena formasi), pervenes
Uzbekistana, qora terak, afg‘on teragi (O‘rta Osiyo mirza teragi), 1-214 yevroamerika teragi,
Koliforniya teragi, 1-154 yevroamerika teragi, 1-455 yevroamerika teragi.
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ACCOUNTING AND ANALYSIS OF ENTERPRISE ASSETS AND LIABILITIES USING
FAIR VALUE: SPECIFIC FEATURES, CHALLENGES, AND ANALYTICAL
IMPLICATIONS
Rajabova Maftuna Shuhrat qizi
Master’s Student (2nd Year), in Accounting Bukhara State University
ABSTRACT

This study investigates the theoretical and practical aspects of accounting and analysis of
enterprise assets and liabilities using fair value measurement. The research is conducted within the
framework of International Financial Reporting Standards (IFRS), emphasizing the transition from
historical cost to fair value accounting. The methodology combines comparative, analytical, and case
study approaches to evaluate the impact of fair value on financial reporting quality. The results
indicate that fair value improves the relevance and transparency of financial statements but introduces
volatility and estimation uncertainty. The paper concludes that effective implementation requires
strong institutional frameworks, professional expertise, and reliable market data.

Keywords: fair value, assets, liabilities, accounting, IFRS, financial analysis, valuation

INTRODUCTION

The evolution of global financial systems and increasing integration of capital markets have
significantly influenced accounting practices. One of the most notable developments is the
widespread adoption of fair value measurement in financial reporting. Fair value accounting aims to
reflect the current market-based value of assets and liabilities, thereby providing more relevant
information to users of financial statements.

Traditional historical cost accounting, while reliable, often fails to capture real-time economic
conditions, especially in periods of market volatility. As a result, international standards such as IFRS
increasingly emphasize fair value as a primary measurement basis.

Despite its advantages, fair value accounting presents several challenges, particularly in
developing and transition economies. These challenges include lack of active markets, insufficient
valuation expertise, and increased subjectivity in financial reporting.

The objective of this research is to examine the specific features of accounting and analysis
of enterprise assets and liabilities using fair value, identify its advantages and limitations, and assess
its impact on financial decision-making.

METHODS

This study employs a mixed-method approach combining qualitative and analytical research
techniques.

Research Design

The research is based on theoretical and empirical analysis of fair value accounting practices
within enterprises.

Methods Applied

. Comparative method: analysis of differences between historical cost and fair value
models;

. Systematic approach: examination of IFRS standards (especially IFRS 13 — Fair Value
Measurement);

. Literature review: analysis of academic articles, textbooks, and international research;

. Case study method: evaluation of practical implementation in selected enterprises;

. Analytical method: assessment of financial indicators affected by fair value
accounting.

Data Sources
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The study uses secondary data from financial reports, academic publications, and international

accounting standards.
RESULTS

Conceptual Features of Fair Value Accounting

Fair value is defined as the price that would be received to sell an asset or paid to transfer a
liability in an orderly transaction between market participants. This market-based approach
distinguishes fair value from entity-specific measurements.

Impact on Asset Valuation

Fair value accounting allows assets to be recorded at their current market value rather than
historical cost. This leads to:

. More accurate reflection of economic resources;
. Improved comparability between enterprises;
. Dynamic adjustment to market changes.

Impact on Liability Measurement
Liabilities measured at fair value reflect current obligations and market conditions, including
credit risk and interest rate changes. This enhances transparency but may also increase fluctuations
in reported liabilities.
Advantages Identified

. Increased relevance of financial information;

. Better support for investment decision-making;
. Enhanced transparency and comparability;

. Improved risk assessment capabilities.

. Challenges and Limitations

. Lack of active markets in some economies;

. High dependence on valuation models;

. Subjectivity and potential bias;

. Increased volatility in financial statements.

Analytical Implications

Fair value accounting significantly affects financial ratios such as return on assets (ROA),
debt-to-equity ratio, and liquidity indicators. Analysts must adjust their interpretations accordingly.

Empirical Analysis of Fair Value Application in Enterprise Accounting

Analytical Framework.To assess the practical impact of fair value accounting, a comparative
financial analysis was conducted using two measurement approaches: historical cost and fair value.
The analysis focuses on key financial indicators, including profitability, liquidity, and financial
stability.

Hypothetical Case Analysis.Consider an enterprise with the following simplified financial
data:

Indicator Historical Cost Fair Value

Total Assets

1,000,000 USD

1,250,000 USD

Total Liabilities

600,000 USD

700,000 USD

Equity

400,000 USD

550,000 USD
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Net Income 80,000 USD 95,000 USD

Ratio Analysis
Profitability Ratios
Return on Assets (ROA):
> Historical cost: 8%
> Fair value: 7.6%
Despite higher income, ROA slightly decreases due to increased asset base.
Financial Stability
Debt-to-Equity Ratio:
> Historical cost: 1.5
> Fair value: 1.27
Indicates improved financial stability under fair value measurement.
Liquidity Perspective
Fair value provides a more realistic estimate of assets that can be converted into cash,
improving liquidity assessment.
Key Findings from Analysis
1. Valuation Effects:
Fair value increases total asset and equity values, which impacts financial structure.
2. Ratio Sensitivity:
Financial ratios change significantly depending on measurement basis, which may influence
investor decisions.
3. Volatility Impact:
Market fluctuations directly affect reported values, leading to unstable financial indicators.
4. Decision-Making Implications:
Managers and investors receive more up-to-date information, but must interpret it carefully
due to uncertainty.
Interpretation of Results
The analysis shows that fair value accounting improves the informational value of financial
statements but complicates their interpretation. For example, an increase in asset value does not
always indicate improved operational performance but may reflect market conditions.
Thus, analysts should:

. Adjust financial ratios for comparability;
. Consider external market factors;
. Evaluate the reliability of valuation inputs.

Practical Recommendations
Based on the analysis, the following recommendations are proposed:

. Enterprises should combine fair value with historical cost for internal analysis;
. Disclosure of valuation methods must be enhanced;

. Sensitivity analysis should be conducted to assess risk;

. Professional training in valuation techniques should be strengthened.

General Conclusion of Analysis

The empirical analysis confirms that fair value accounting significantly affects financial
reporting outcomes and analytical indicators. While it enhances transparency and relevance, it also
introduces complexity and volatility, requiring advanced analytical skills from users of financial
information.
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DISCUSSION

The findings demonstrate that fair value accounting represents a paradigm shift in financial
reporting. It aligns accounting values with economic reality, making financial statements more useful
for investors and stakeholders.

However, the increased reliance on estimates and assumptions introduces risks. In particular,
Level 2 and Level 3 inputs (as defined by IFRS) involve significant judgment, which may reduce
reliability.

In emerging economies, the application of fair value is constrained by underdeveloped
financial markets and limited access to valuation expertise. Therefore, regulatory bodies and
professional organizations must play a crucial role in ensuring consistent and transparent
implementation.

Moreover, the use of fair value requires enhanced disclosure practices to provide users with
sufficient information about valuation techniques and assumptions.

CONCLUSION

Fair value accounting has become an essential component of modern financial reporting
systems. It enhances the relevance and transparency of financial statements, thereby improving
decision-making processes.

However, its successful implementation depends on several factors, including market
development, professional competence, and regulatory support. Enterprises must invest in valuation
expertise and internal controls to mitigate risks associated with subjectivity and volatility.

Future research should focus on improving valuation methodologies and developing
frameworks that balance relevance and reliability in financial reporting.
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LIMON O‘T O‘SIMLIGINING QURITISH VA SAQLASH USULLARI HAMDA UNING
INSON SALOMATLIGIDAGI AHAMIYATI.
IImiy rahbar: Boynazarova Sayyora
Talaba: Bozorova Sevinch
Termiz Davlat Muhandislik va Agrotexnologiyalar universiteti Dorivor o'simliklarni yetishtirish va
gayta ishlash ta’lim yo'nalishi
ANNOTATSIYA
Ushbu maqolada limon o‘t o‘simligining biologik xususiyatlari, kimyoviy tarkibi, quritish va
saglash texnologiyalari hamda inson salomatligiga foydali jihatlari tahlil qilinadi. Limon o‘t
tarkibidagi efir moylari, vitaminlar, antioksidant moddalar va biologik faol birikmalar uning dorivor
xususiyatlarini belgilaydi. Maqolada o‘simlikni tabiiy va sun’iy usullarda quritish, sifatini saqlash,
namlikdan himoya qilish va foydali moddalarning yo‘qolishini kamaytirish yo‘llari yoritilgan.
Shuningdek, limon o‘tning immunitetni mustahkamlash, ovqat hazm qilishni yaxshilash, stressni
kamaytirish va yallig‘lanishga qarshi ta’siri hagida ma’lumot berilgan.
Kalit so‘zlar: limon o‘t, quritish, saqlash, efir moylari, antioksidant, salomatlik, dorivor
o‘simlik.
METO/Ibl CYILIKU U XPAHEHUSA JIAIMOHHOM TPABBI U EE 3BHAYEHHUE JJIA
310POBbS UEJIOBEKA
AHHOTAIIUA
B I[aHHOI\/'1 CTaTbC PACCMATPUBANOTCH OMOJIOTHYECKHE OCOOEHHOCTH JTUMOHHOMI TpaBbl, €€
XUMHUYECKUU COCTaB, TCXHOJIOTMHU CYUIKW W XpPAaHCHUA, 4 TAKXKC BJIUAHHUC HAa 3J0POBLC YCJIOBCKA.
9(1)I/IpHBIe Macjia, BUTaMUHBI, aHTUOKCUAAHTbI 1 6I/IOJIOFI/I‘-I€CKI/I AKTUBHBIC BCHICCTBA ONPCACIIAIOT
jIeueOHbIE CBOMCTBA pacTCHUA. B cratne OCBCHICHBI €CTCCTBCHHLIC WM HCKYCCTBCHHBLIC MCTOJbI
CYUIKH, CIIOCOOBI COXpPaHCHHUA KauCCTBA CbIPbA, 3allilUThI OT BJIArd U CHUXKCHUA IMOTEPH IMOJIC3HBIX
BCIIICCTB. Taxoxe IMPUBCACHBI CBEACHHS O IMMOJIOKUTCIbHOM BIIUAHUA JIMMOHHOU TpaBbl HA UMMYHHYIO
CUCTCEMY, MUIICBAPCHUC, CHUIKCHHUC CTPECCa U IIPOTUBOBOCITIAJIMTCIILHOC HeﬁCTBHG.
KuaroueBble cj10Ba: TUMOHHASA TpaBa, CyIlIKa, XpaHCHUC, B(prHBIe Macjia, aHTUOKCHIAAHTHI,
3A0POBLE, JICKAPCTBCHHOC pACTCHUC.
DRYING AND STORAGE METHODS OF LEMONGRASS AND ITS IMPORTANCE FOR
HUMAN HEALTH
ABSTRACT
This article examines the biological characteristics of lemongrass, its chemical composition,
drying and storage methods, and its role in human health. Essential oils, vitamins, antioxidants, and
biologically active compounds determine the medicinal value of the plant. The study discusses natural
and artificial drying techniques, methods for preserving product quality, protection from moisture,
and reducing nutrient losses. In addition, the beneficial effects of lemongrass on immunity, digestion,
stress reduction, and anti-inflammatory activity are described.
Keywords: lemongrass, drying, storage, essential oils, antioxidants, health, medicinal plant.
INTRODUCTION
Lemongrass is one of the most valuable medicinal and aromatic plants widely used in
traditional medicine, food production, and modern healthcare systems. Owing to its rich chemical
composition, including essential oils, flavonoids, phenolic compounds, vitamins, and natural
antioxidants, lemongrass has attracted considerable scientific interest in recent years. Its characteristic
citrus aroma, nutritional value, and therapeutic properties make it an important natural resource for
both preventive and supportive healthcare. Medicinal plants have long played a significant role in
maintaining human health, and lemongrass occupies a special place among them due to its
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multifunctional properties. It is commonly consumed as herbal tea, dietary supplement, spice, and
medicinal raw material in many parts of the world. Scientific studies have demonstrated that
lemongrass possesses antimicrobial, anti-inflammatory, antioxidant, sedative, and digestive-
supporting effects.

MATERIALS AND METHODS

Fresh lemongrass (Cymbopogon citratus) samples were collected from cultivated plots during
the optimal vegetative growth stage. Healthy, disease-free plants with uniform leaf size and maturity
were selected to ensure consistency in the experimental material. The collected samples were cleaned
to remove soil particles, damaged leaves, and foreign materials, followed by washing with clean water
and draining under ambient conditions. The study employed both natural and artificial drying
methods to evaluate their effects on the quality of dried lemongrass. In the natural drying treatment,
plant samples were spread in thin layers under shade in a well-ventilated environment at room
temperature (25-30°C) for 5—7 days. In the artificial drying treatment, samples were dried in a
controlled hot-air dryer at temperatures of 40°C, 50°C, and 60°C until constant moisture content was
achieved. Moisture loss was monitored daily using standard gravimetric methods. To assess the
quality of dried samples, organoleptic properties such as color, aroma, texture, and leaf integrity were
observed. In addition, moisture content, drying time, and essential oil retention were analyzed.

RESULTS

The results of the study demonstrated that the drying method had a significant effect on the
quality and preservation of lemongrass. Among the tested methods, shade drying and controlled hot-
air drying at moderate temperatures (40-50°C) were found to be the most effective in maintaining
the plant’s natural color, aroma, texture, and overall quality. Samples dried under these conditions
retained a fresh green appearance and strong citrus scent, indicating better preservation of essential
oils and bioactive compounds.

In contrast, samples dried at higher temperatures (60°C and above) showed noticeable changes
in physical quality, including partial discoloration, reduced aroma intensity, and leaf brittleness.
Although high-temperature drying reduced drying time, it also increased the loss of volatile
compounds responsible for the medicinal and sensory properties of lemongrass. Natural open-air
drying under unsuitable humidity conditions also resulted in slower moisture removal and a higher
risk of microbial contamination. Moisture analysis revealed that properly dried lemongrass samples
reached safe storage moisture levels, which significantly improved shelf life and reduced the risk of
spoilage. The fastest drying was observed in hot-air drying at 60°C, while the best balance between
drying efficiency and quality retention was achieved at 45-50°C. These findings suggest that
moderate thermal drying provides optimal processing conditions for medicinal plant preservation.
Storage results showed that packaging materials and environmental conditions greatly influenced the
stability of dried lemongrass during long-term preservation. Samples stored in airtight glass
containers and moisture-resistant packaging under cool, dry, and dark conditions maintained better
aroma, color, and texture over the three-month observation period. In comparison, samples stored in
paper packaging or exposed to fluctuating humidity showed faster deterioration in quality.

DISCUSSION

The findings of this study confirm that post-harvest processing methods play a crucial role in
preserving the quality and medicinal value of lemongrass. Drying is not only a moisture reduction
process but also a key technological stage that directly affects the retention of essential oils,
antioxidants, and other biologically active compounds. The results indicate that drying temperature
and environmental conditions significantly influence the final quality of dried plant material. The
superior performance of shade drying and moderate-temperature hot-air drying observed in this study
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is consistent with previous research on medicinal and aromatic plants. These methods provide a
balance between moisture removal efficiency and preservation of volatile compounds. Excessive heat
exposure, while reducing drying time, may accelerate the degradation of heat-sensitive substances
such as citral, flavonoids, and phenolic compounds, thereby reducing the therapeutic effectiveness of
lemongrass. The storage results further emphasize the importance of proper packaging and
environmental control. Exposure to light, humidity, and air can accelerate oxidation, aroma loss, and
microbial deterioration. The improved quality retention observed in airtight glass containers and
moisture-resistant packaging supports the need for controlled storage systems, particularly for
products intended for medicinal and commercial use.
CONCLUSION

This study demonstrated that drying and storage methods have a direct impact on the quality,
shelf life, and health-promoting properties of lemongrass. Among the tested techniques, shade drying
and moderate-temperature hot-air drying (40-50°C) were identified as the most effective methods for
preserving essential oils, natural aroma, color, and biologically active compounds.The results also
showed that appropriate storage conditions, including airtight packaging, low humidity, and
protection from light, are essential for maintaining product stability during long-term preservation.
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ANNOTATION
This article provides a scientific analysis of the importance of compound feed (granulated
feed) in producing high-quality meat, wool, and milk in sheep farming. The nutritional value,
digestibility, economic efficiency, and advantages of pelleted feed compared to traditional feed are
examined. The research results show that the use of compound feed is an important factor in
increasing sheep productivity and reducing production costs.
Keywords: Sheep farming, Compound feed, Pellets, Feed, Productivity, Feeding technology,
Vegetable oils, Meat yield, Production cost.
INTRODUCTION
Sheep farming, as one of the important branches of agriculture, plays a significant role in
supplying the population with meat, wool, and dairy products. In modern conditions, it is necessary
to implement a scientifically based feeding system to improve the quality of sheep products.
In recent years, compound feed (granulated feed) has been widely used in sheep farming and
is recognized as a balanced type of feed that fully meets the physiological needs of animals.
Characteristics of Compound (Granulated) Feed
Granulated compound feed is a type of feed produced by mixing various feed components
(grains, protein sources, vitamin and mineral supplements) and compressing them using special
technology. It is rich in protein and has high digestibility.
Table 1. Composition of Compound Feed (Average Indicators)

Indicators Amount (%)
Grain products 50-60
Protein supplements 15-25
Vegetable oils 2-5
Vitamin-mineral premix 3-5
Fiber substances 8-12

The table presented above shows the main components of compound feed (granulated feed)
and their average proportions, which represent a balanced ration aimed at meeting the physiological
needs of sheep.

Grain products (50-60%0).Grain products make up the main part of compound feed. They
serve as an energy source and play an important role in the growth and weight gain of sheep. A high
proportion of grains ensures the supply of carbohydrates and stabilizes the energy balance of the
animal’s body.
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Protein supplements (15-25%o).Protein components are essential for muscle tissue
development, wool formation, and overall productivity improvement. Maintaining this indicator
within 15-25% is considered optimal depending on the age and production direction of the sheep.

Vegetable oils (2-5%).Fats are a high-energy source that increases the caloric value of the
feed. In addition, they improve the absorption of fat-soluble vitamins and have a positive effect on
meat quality.

The main advantages of granulated feeds include a balanced nutrient composition, high
digestibility, convenience in feeding, increased productivity of sheep, improved quantity and quality
of meat, and increased wool yield.

Feeding sheep with compound feed has a positive effect on growth rate, meat quality, and
wool productivity.

Table 2. Increase in Sheep Productivity under the Influence of Different Feed Types

NG Feeding type Live E/;;e(g;; gain Me?%ield Wool yizl)z)increase
1 | Traditional feeding (hay + pasture) 80-100 45-48 5-8

2 Mixed feeding (hay + grain) 120-150 48-52 8-12

3 | Compound feed (granulated feed) 180-220 52-58 12-18

The table data clearly demonstrates the differences in main productivity indicators of sheep
when fed with traditional feed compared to compound feed (granulated feed). The analysis shows
that granulated feed has advantages in all main parameters.

Daily weight gain (120-150 g — 180-220 g).In sheep fed with compound feed, daily weight
gain is observed to be 40-60% higher compared to traditional feeding. This is explained by the
balanced composition and high digestibility of granulated feed. As a result, efficient absorption of
nutrients in the animal’s body is ensured.

Wool productivity (100% — 115-130%).The increase in wool productivity by 15-30% is
directly related to the protein and mineral content of compound feed. In particular, when nutrients
necessary for keratin synthesis are sufficiently supplied, both the quality and quantity of wool
improve.

Meat yield (45-48% — 50-55%b).The increase in meat yield indicates better development of
muscle mass in sheep. High-quality protein and energy sources in compound feed contribute to faster
formation of muscle tissue, leading to improved meat quality and quantity.

Economic efficiencyThe use of granulated feed allows optimization of production costs. It
reduces expenses and increases profitability compared to other types of feed. These results are clearly
reflected in the following table.

Table 3. Economic Efficiency Indicators

Indicators Traditional Feed Compound Feed
Feed consumption (kg/1 kg gain) 6.5-7.0 4.5-5.0
Production cost (conditional units) 100 85-90
Profitability (%) 15-20 25-35
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The table data allows comparison of the economic results of feeding sheep with traditional
feed and compound feed (granulated feed). The analysis shows that the use of compound feed
provides significant economic advantages.

Feed consumption (6.5-7.0 — 4.5-5.0 kg per 1 kg gain).When compound feed is used, the
amount of feed required to produce 1 kg of weight gain decreases by approximately 25-30%. This is
explained by the high digestibility and better utilization of nutrients in granulated feed. As a result,
less feed is consumed while more production is obtained.

Production cost (100 — 85-90 conditional units)A 10-15% reduction in production cost
reflects a decrease in overall production expenses. Reduced feed consumption, faster growth rate, and
optimized production processes all contribute to lowering total costs.

Profitability (15-20% — 25-35%b).The significant increase in profitability is one of the most
important economic advantages of using compound feed. Profit levels increase by approximately 1.5—
2 times, ensuring higher income for farms.

The table analysis shows that compound feed (granulated feed) ensures efficient use of feed
resources, reduces production costs, and improves the economic stability of farms. Therefore, the use
of compound feed is considered both a biologically and economically optimal solution in sheep
farming.

DISCUSSION

The analysis shows that compound feeds fully meet the biological requirements of sheep. The
granulated form improves feed digestibility and reduces energy loss. As a result, the overall health of
animals improves and product quality increases.

In addition, the use of local raw materials in compound feed production makes it economically
advantageous as well.

CONCLUSION
Compound feed (granulated feed) is a highly effective type of feed in sheep farming.
It positively affects growth rate, productivity, and product quality of sheep.
Granulated feeds reduce feed wastage and increase economic efficiency.
The wide use of compound feed is recommended in modern sheep farming enterprises.
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