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VERTICAL AGRICULTURE AS AN INNOVATIVE WAY OF THE URBAN
ECOARCHITECTURE DEVELOPMENT
U. Sangirova - PhD in Economics, Associated professor
R. Isakuzieva - student
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract
The current state of agricultural production is experiencing the impact of globalization, increased competition,
suffers from limited resources, so the innovative nature of its reproduction process is an important condition for
ensuring its stability and sustainable development at this stage. The disproportion between the growing population
of the planet and the biosphere’s opportunities, which in the near future will lead to a shortage of agricultural land,
is a prerequisite for the development of vertical agriculture. This concept is aimed at providing the population with
food, and some industries with raw materials, using new technological and architectural solutions of using vertical
surfaces.The logic of vertical farming is simple: produce more food in smaller areas. This article describes examples
of the implementation of vertical farms’ projects around the world, where they are an integral part of the modern
urban economy of the XXI century.
Key words: the problem of hunger; urbanization;innovative technologies; effective production of food; distinctive
feature of vertical farms; green esthetics.

I

ntroduction. Long before the appearance of
vertical farms, architectural practice developed
many techniques and principles that implement the
idea of integrating architecture and nature. The history
of vertical agriculture began with the advent of the first
cities. The most ancient civilizations used methods of
hydroponic plants cultivation. Huge gardens and fields
were an element of the ancient cities landscapes. One
of the Seven Wonders of the World - Amitis (orSemiramis)
Hanging Gardens has become a well-known example
of the use of the concept of vertical agriculture, which
has come down to us from history. The cultivation of
plants in water is described in Egyptian hieroglyphic
records.
In 1915, Gilbert Ellis Bailey coined the term
“vertical farming” and wrote a book with the same
name. He argued that agriculture in a controlled
vertical environment would provide economic and
environmental benefits. In the early 1930s, William
Frederick Guerique became a pioneer of hydroponics
at the University of California in Berkeley. In the 1980s the
Swedish farmer Oke Olsson proposed vertical agriculture
as means to produce vegetables in cities. He invented
the spiral rail system for growing plants. Using advanced
greenhouse technologies such as hydroponics
and aeroponics, a vertical farm could theoretically
produces fish, poultry, fruits, and vegetables. The
industrial revolution and urbanization accelerated
the separation of functions between urban and rural
workers. But the rising problems of the shortage of fertile
land, the shortage of labor in the agricultural sector,
the increasing demand for food, pose new challenges
for the organization of agricultural production in large
settlements.
Inherently, vertical farms are highly automated
agro-industrial complexes of mixed use, which can be
combined with ahousing function or exist as a separate
complex located in a specially designed high-rise
building(in figure 4)[9].
Methods. There are three types of vertical farming.
The first type is high-rise structures with several levels,
which are illuminated by artificial light. Many cities
have implemented this model in new and old buildings,
including warehouses. These include existing vertical
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farms like Sky Greens (Green Sky) in Singapore (in figure
1)[6]. This is the first commercial vertical farm in the world.
Plants are grown on a 38-tiered tower, which resembles
the letter "A".The towers rotate around aluminum beams,
which provide the correct distribution of water, sunlight
and air for plants. Sky Greens is capable of producing
one ton of fresh vegetables every other day [2].
The underground plant center of the Tokyo Metro is
located under the Tokyo Metro railway and is engaged
in farming under the “Tokyo Salad” brand. In this
sealed space adhere to strict hygienic rules: there is no

Fig.1. Singapore’s Sky Greens Farm
(source: Sky Green Website)
fertilizer or soil. Instead, seven tiers of plants are grown
hydroponically.
Mirai Corp in Japan is the largest vertical farm in
the world with an area of 25,000 m 2.A farm needs 40%
less energy, 80% less fertilizer, and 99% less water than a
regular farm. And productivity increased by 100 times
- 10,000 heads of lettuce are produced per day [3].
Swedish-American companyPlantagon International
is promoting a new kind of greenhouses, which they
call “plantagon”. The construction of the first complex
began in Linköping, Sweden. It contains a spiral
structure located in the center of a spherical building
and elongated vertically along which the plants move
up to the ripening period.
The second type of vertical farming is the roofs of old
and new industrial and residential buildings, as well as
terraces and kitchens. A notable object of this type was
the residential complex “One Central Park” (First Central
Park) in Sydney(in figure 2)[7]. Residential building in
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Sydney representing the trend of the future of agriculture
- vertical farms within the city limits.This complex was the
best in the world thanks to an innovative project in the
field of eco-technology.
High-rise buildings, originally not intended for
agriculture, can already be converted into large vertical
urban greenhouses, thereby meeting the citizens'
demand for products.The potential for profitable use
of square meters in high urban buildings is very high.
Creating several vertical sites with controlled climate
allows to adapt to almost any climate for growing lowgrowing crops.
The third type of vertical farming is the futuristic multistorey building of the future. In the last decade, we have
seen a greater number of serious prophetic proposals of
this type. In fact, the architects propose to reinvent the
vertical building, both structurally and functionally, as
well as environmentally and energetically. It is necessary
to note the connection between these three types, the

park zones, bicycle paths and urban gardens. Towers
will be built along them to filter atmospheric smog. These
structures will produce electricity through axial wind
turbines and flexible photovoltaic panels.
In the towers of the Farmscraper towers (Farmers'
skyscraper) will be located farms that can provide food
to neighboring areas [4].
The technological structure of a modern vertical
farm can consist of several sectors with different
technological methods of cultivation:
1) aeroponics - growing in air without using soil. Due
to aeroponics it can be grown many crops nearby. And
the vertical method of cultivation saves space, so that
completely different premises, even basements and
warehouses, can be allotted for aeroponics.
2) hydroponics - growing in artificial medium without soil;

Fig.2. One Central Park in Sydney
(source: ArchDaily Website)

Fig.3. Paris of the future – The Smart City 2050
(source:Freshdesignpedia Website)

success of moderate-sized vertical farm projects and
growing technologies will likely pave the way for a
skyscraper farm typology.
A good example of the development of this
technique can be a global conceptual project of the
smart city “2050 Paris Smart City”, compiled in Paris(in
figure 3)[8].Its essence lies in the idea of building towers of
eight types with different environmental characteristics,
providing themselves with renewable energy that
brings minimal emissions of harmful substances into the
atmosphere. The project presents new types of structures
that completely transform the familiar landscape ofParis.
Their plan is reducing 75% of greenhouse gas emissions
in the next 35 years [4].
Mountain towers represent bioclimatic peaks that
combine different renewable sources of energy. During
the day, photovoltaic and thermal shields will be able to
generate electricity and hot water. Numerous balconies
of towers with greenery will serve as a filter for residents.
The next type of towers - “Honeycomb towers” honeycomb towers will be able to increase living space
in already existing houses in the center of Paris. Steel
structures will be mounted on chimneys. On the roofs,
photovoltaic panels will be installed that will generate
electricity for street lighting.
"Bamboo nest towers" - these skyscrapers are
conceived as thermodynamic tower gardens wrapped
in bamboo bio-meshes. It will be grown fruits and
vegetables, as well as install windmills inside them.
Antismog towers are conceived as a 23-kilometer
corridor passing through the center of Paris along
abandoned railway lines, which will be converted into

3) aquaponics - growing in water.These sectors are
fueled by alternative energy sources, increasing the
sustainability of the product.
Results. According to the UNICEF (United Nations
International Children's Emergency Fund), the urban
population in the world will become equal to 105 million
people by 2020, its share will be 75%, and by 2030 it will

Fig.4. Diagramming a vertical farm (source:Pinterest Website)
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grow to 99 million people, which will be 77% of the total
population of the planet. In the face of increasing global
population, reducing the share of the rural population
and the growing problem of hunger, the agrarian
sector requires new solutions implemented only with
the help of new technologies. The transition to vertical
agriculture can be as example of it. Its main difference
from traditional greenhouses is an intensive approach
to the use of the territory, vertical multi-tiered planting.
Plants grow faster all year round and also consume less
water. Theoretically objects can be built in any places.
According to analysts, by 2022 the global market for
vertical farms will reach $ 6 billion.
Now residents of high-rise buildings can grow rice,
maize and wheat with a minimal amount of water and
soil in their own greenhouses. Talking about the benefits
of these fields, you can call the following:
1. A green wall with an area of one thousand square
meters occupies about 60 to 70 centimeters of the soil
surface, thereby significantly saving territorial space.
2. 800 square meters of green space can absorb
about 400 tons of harmful gases per year, level the
harmful effects of 2 kilograms of heavy metals, produce
enough oxygen to consume 500 people per year and
absorb pollution from 450 vehicles.
3. Every 2 square meters of a vertical green wall
corresponds in its performance to a 15-meter tree [5].
Despite the complex technical and practical
problems in the application of vertical farms today they
exist and produce various types of crops in China, South
Korea, Japan, Singapore, the United Arab Emirates,
Holland, Italy, the United Kingdom, the United States
and Canada [2].
Discussions. Obviously, vertical farming is an attempt
to reconcile urban and rural life to form the future ecocities. The ecological city of the future should focus on
the reintegration of the farm function on an urban scale,
emphasizing the role of urban agriculture in the use and
reuse of natural resources and biodegradable waste
in order to loop the ecological chain in order to avoid
asphyxiation of the planet. There will be possible not
only to grow food, but also to help develop sustainable
solutions for better use of energy, heat, waste and
waterin the vertical farms [1]. Vertical agriculture
includes the next features:
• the possibility of lack of reference to cultivation in
the soil, lakes, rivers, pastures, etc .
• minimization of the used area, but maximization of

the used volume of farms;
• creating digital ecosystems to manage vertical farms;
• the use of new architectural and engineering
solutions, information and communication technologies,
selection methods and technologies for the production
of agricultural products;
• the sale of fresh products by placing in proximity to
consumers.
Projects of the future city focus cities on reintegrating
farm functions on a city scale, which will transform the
urban landscape with the help of a new typology of
“green” buildings not only in individual urban areas or
districts, but also completely familiar urban landscapes
turning their “smart cities” [1].
Conclusions. Scientists, who work on urban growth
and development around the world, believe that
urbanization threatens global biodiversity, but cities
can reconcile biodiversity by creating environmentally
sustainable conditions. During combining food
production and architecture, not only a completely new
typology of a multifunctional agro-industrial building
appears, the potential of which is demonstrated by
the projects reviewed, but also the prospects of many
social and environmental benefits. This will undoubtedly
lead not only to architectural and spatial changes in the
usual urban landscapes, functional connections, but
also to an increase in the viability of cities, a continuous
cycle of providing residents with products, as well as a
possible normalization of ecosystems [5].
Vertical farms will allow turning cities into centers
for growing products, using urban conditions, provide
a favorable environment, and create new jobs. In
addition, vertical farms can really be useful in extreme
situations, for example, when creating refugee camps.
Ensure the stabilization of the economic crisis in the third
world countries.And in the future they can get rid of
armed clashes in the struggle for natural resources for
farming, such as water and land.
In conclusion, we can say that vertical agriculture
is a prospective direction in the development of the
agrarian sector, requiring new technological solutions
and large capital investments. First of all, its distribution
imagines on the territory of smart cities, in countries with
a high level of technological development and high
population density.Vertical farming brings benefits not
only for the producer, but also for the environment as a
whole, and therefore can be considered the preferred
option in the future.
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TRENDS OF THE DEVELOPMENT OF PRIVATE FARMS
IN INTENSIVE GARDENING
G.S. Zakirova - Lecture, O.B. Sattorov - Lecture, A. Tulaboev - PhD
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract
In this article trends and changes of development of a savdovodstvo and intensive gardening in the region and
in the country in general are considered. Are submitted the analysis of the current state of the areas of gardening
and their change. The recommendations of an irpedlozheniye about improvement of gardening in the Kashkadarya
region and the republic are given. In our country in the conditions of liberalization of economy large-scale reforms in
the field of intensive gardening and wine growing are undertaken. Even before creation of farms in the sector of fruit
and vegetables the most part of fruit (78.1%) was grown up by Dehkan farms and farms. In particular, in 2016 60.6%
of total area of gardens 33.9% - to Dehkan farms were transferred to farms, the others belonged to other agricultural
enterprises. Besides, 45.7% of all fruit which are grown up in 2015 are grown up on farms and 52.2% on Dehkan farms. If
to draw a close attention to these figures, that is for 33.9% of Dehkan farms with the land plots, 52.2% of a harvest of fruit
show high efficiency of Dehkan farms. Development of intensive gardening demands use of features in the industry.
Key words: Gross revenue, intensive, farm, construction, productivity.

I

ntroduction. Specific features which need to be taken
into account, according to us, the following groups:
The first group is various products of intensive
gardening which are directly connected with intensive
gardening; appearance of products, difference in
the nature of goods; process of intensive gardens and
labor-consuming harvesting; differences in maturing of
fruits; All types of fruit can be stored and be processed.
The second group - the specific features connected
with activity of intensive gardening farms. That is
agricultural grounds and small amount of production;
Production of fruit demands from the farmer of sufficient
knowledge, experience and skills; far away from the

professional development, retraining and use of scientific
achievements of gardeners have to be resolved.
It is desirable to allocate to farmers the long-term
credits for purchase of the mineral devices, minitechnologies connected with production, processing,
storage and transportation of fruit.
Intensive gardening began in 2012. For example, the
area of gardens in the territory of our country in 20132017 increased from 254.6 thousand. Hectare up to
279.6 thousand. Hectare, i.e. For 9%, and the quantity
of gardens increased by territories of the country from
201.3 thousand. Up to 226.9 thousand. Hectare. for 12%.
Productivity increased by 19%, and the gross product
Table 1
Fruit and berry fields, gross collecting and productivity in our country

market; The Possibility of cultivation of fruit in water,
mag-nificent, mountain and foothill areas; Fertility on the
basis of various agrotechical actions; access to the field;
experiments generally from generation to generation;
the beginning of investments into the industry in 5-6
years; Very intensive influence of climatic conditions
should be considered at intensive gardening[1].
Materials and methods. Organizational aspects of
activity of intensive gardening economy can be divided
into two groups. Establishing intensive gardening business
- land lease, a solution of the problem of possession and
use of gardens; Infrastructure, use of objects; Possession of
fixed assets; management of a farm; production creation;
processing of the earth; care of a garden; protection
against insects and diseases; harvesting and marketing.
Within economic aspects of economic activity of
economy - landing and realization of fruit; contractual
relations; price policy, mechanism of material
benefit; financial and credit, tax, insurance relations;
organization of processing and product sales; issues of

grew by 34%. In spite of the fact that these figures are
low now, such growth rates in the short term indicate
that development of the industry of gardening is positive
development.
In particular, taking into account a situation in the
Kashkadarya region a share of gardens in the region
was 17238.0 hectares from 20755.6 to 20 percent in
2016-2017 years. The area of younger gardens increased
from 122,140 to 15,156.0 points and increased by 24
percent, and the share of intensive gardens increased
from 1945.3 to 1954.5, or for 0.4 percent. The low share
of intensive gardens in the region aggravates need of
intensive gardening for the region now. However lack of
necessary conditions for creation of intensive gardening
in the region, lack of adequate knowledge and skills
in the cost of new technologies for development of
intensive gardening.
Today intensive gar-dening is based on the market
principles and is not a method of administrative
management for develop-ment of the industry, and it is
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Information on the existing gardens in the Kashkadarya region

rather an inadequacy of deliveries of high levels of mineral
fertilizers, gardens and insecticides and also intensive
methods of gardening. Quantity of the got profit low. In
recent years increase in profit is observed. In particular,
the analysis of intensive gardening in the Kashkadarya
region in 2012 allowed to receive a harvest of 1025 000
sum from hectare of crops, 1957 000 sum in 2015, 3251200
sum in 2016 and profitability of 5895600 sum in 2016, 75.6
percent. In view of the fact that the average gross area
of an average farm in the region in 2017 is 10.8 hectares
the annual net profit of a farm is 33694.0 thousand Sumov.
Of course, taking into account the level of this income,
and good results are achieved. In particular, on an
intensive garden farm Orifzhon who grows on the area of
3.5 hectares in Yakkabagsky district in 2017 the net profit
of one hectare of gardens was 1055 000 sum.
Results and discussions. Apparently above,
development of intensive gardening in our country differs
from traditional gardening, with its high productivity for
the short period of time, with its high efficiency, resistance
to storage and transportation of the grown-up fruit. Thus,
for development of intensive gardening in our country it
is expedient to realize the following tasks[2]:
- increase in quantity of the farms specializing in
intensive gardening;
- interest rates reduction on soft loans and extension
of tax benefits for effective development of intensive
gardening;
- allocation of the grain and cotton fields free
from intensive gardening, not for objects of housing
construction, and for intensive gardening;
- Creating favorable conditions for import of the leading
foreign technologies (drop irrigation) for development of
intensive gardening and increase in efficiency.
Development
of
intensive
gardening
and
achievement of high efficiency will allow to ensure in
the future food security in our country, to fill the national
markets with fruit and vegetables, to satisfy demand
of the population for fruit and also will contribute to
the further development of the export potential of our
country and increase in the standard of living.
At the same time the most modern products are based
on a private property and can be used for free agrarian
economy, but also provide extensive information for
those who want to get economic support from the
industry. The garden network is not an exception. Now in
gardening network there is a set of problems, revealing
ways of their overcoming, minimizing shortcomings and
applying new effective methods of gardening[3].
For example, by 2016 the population of our country
which is engaged in fruit and berries had only 39.3 kg
of real consumption (only fresh, raw) within one year,
and this figure will make 65.31 kg according to medical
standards. Because fruit and berries are generally grown
up in Dehkan farms, consumption of fresh fruit is 40%
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Table 2

less than medical norms that, in turn, creates the need
for additional fruit and berries of the population of the
country. The deficiency of fruit in the national markets is
compensated by import fruit from our country, and their
share makes 35-40% now. The product range of import fruit
from abroad consists mainly of our fruit, but our fruit differ
in the taste, ecological purity and the maintenance not
of GMB. However this problem can be solved by further
development of intensive gardening in our country,
strengthenings of material and technical resources of
the farmers and Dehkan farms specializing in intensive
gardening, implementation of new technologies and
further state support. In our country there are a lot of
affairs, but with intensive gardens still there is a problem.
Therefore, in our opinion, importance and importance
of organizational and economic development
of intensive gardening differ. The purpose of this
article is the analysis of a number of methodical and
practical recommendations about the organizational
and economic principles of intensive development
of gardening, to organizational and economic
mechanisms of development of intensive gardening.
The following difficult tasks are necessary for
achievement of our purposes:
- theoretical studying of the current state of intensive
gardening;
- assessment of the current state of fruit growing and
intensive gardening;
- to define the factors influencing development of
intensive gardening;
- to define ways of increase in efficiency of cultivation
of fruit and berries;
- development of methodical recommendations
about optimization of high-quality gardens;
- development of mechanisms of the state support of
intensive development of gardening;
- justification of organizational forms of agro-industrial
integration by production of fruit and vegetables, etc.
It is necessary to analyse carefully set of the
economic relations developing in development of
intensive gardening. Besides, close cooperation with
research institutes, the centers and farmer councils
in intensive gardening, carrying out theoretical and
methodological researches, wide use of domestic and
foreign experience, revision of the existing standard and
legal documents, development of intensive gardening is
planned. and production of high-quality fruit and berries.
According to us, the seasonality of operation of
these products and use of human resources, operation
duration, fast losses, harvesting, transportation and
packing, non-standard grades of fruit and berries are
the reasons of slow growth of intensive gardening.
It should be noted that in the region there are
favorable conditions for mountainous and foothill areas
and districts, with the aim of developing, developing
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and improving the efficiency of intensive gardening.
Favorable climatic conditions, abundant rainfall, high
land productivity and weak winds are most suitable for
the future development of intensive orchards. In these
regions, about 65% of intensive orchards will be used to
increase production, increase the amount of fresh fruit
and processed foods. to meet growing needs. We are
concerned that the lack of financial resources and the
purchase of related equipment are a problem for many
horticultural farms in the region. Therefore, in our opinion,
it is desirable to introduce a system of specific measures
for long-term leasing or concessional lending for farms
engaged in intensive or intensive gardening in all regions
of the country. To effectively implement these measures,
government agencies, officials, or private entrepreneurs
should rent companies and rent leasing operations.
In order to develop and increase the efficiency of
intensive gardening in the region, it is extremely important
to create stores, small and medium-sized enterprises,
goods, trading and warehouse structures specializing in
fruit processing, modern packaging and fruit cultivation,
which correspond to the domestic and foreign markets
of the country. Development and implementation of
new investment projects to attract foreign and local
investors. ahamiyatag view.
The aim of these projects is the development and
implementation of comprehensive measures aimed at
improving the productivity of intensive gardens through
the optimal placement of highly productive seedlings. In
addition, the correct placement of saplings in dekhkan
and private farms and an increase in the area of highly
productive competitive varieties. To achieve effective
solutions to this problem is possible through the introduction
of highly efficient and innovative technologies that are
promising areas in intensive gardening.
The main disadvantage of previously unsupported
layouts is that other types of agricultural production are
present in the gardens at the same time and, in turn,
little attention is paid to the composition of the coriander
gardens. As a result of such allocation schemes, the
volume of fruit crops grown in the region, as well as
mountainous and mountainous. In the regions, there is
a decrease in the efficiency of gardening [4]. Based
on the above, we propose to improve the efficiency of
intensive gardening in the region as a prospective plan:
Economically:
- The increase in sales markets nigilnogo (bakery)
products;
- stabilization of legislation and tax policy;
- reducing the share of imports in the domestic
market;
- regulate the prices of products grown in gardening;
- increasing the level of material and technical base
of the industry;
- Optimization of the wage system in horticulture;
- improving the quality of products grown for the
purpose of increasing the demand for products in the
domestic markets.
agro-ecologically:
- Efficient layout schemes in gardening;
- an increase in acreage for the creation of intensive
gardens;
- effective implementation of spring frost-resistant

and high-yielding varieties;
- Increased use of cost-effective irrigation systems
and harmless fertilizers;
- the transition from extensive low-income gardening
to new, modern intensive gardening;
- Reducing the level of stress and instability in natural
and climatic conditions due to environmental protection
and so on.
From the point of view of science:
- increasing knowledge and experience in improving
the skills of horticultural specialists, improving the quality
and average yield of garden products;
- strengthening the exchange of experience and
knowledge between manufacturers and industry
experts;
- providing education to qualified agricultural
producers, etc.
The above reasons determine the development of
intensive gardening in the region. Thus, the main task
of developing intensive gardening in the region is to
rationally and fully utilize the potential available in this
region, to develop and implement investment projects.
The practical implementation of these projects is to create
favorable conditions for the full use of natural resources
for the development of intensive gardening and increase
in crop production, and therefore the following activities
were developed to achieve the goals (Figure 1).
Currently, 71.3% of horticultural farms are
concentrated in dekhkan and farms in the region, their
processing amounts to 74.4%.
As a prospect for the development of gardening
in the region, it is rapidly moving towards intensive
gardening. To achieve this goal, it is important to ensure

Fig.1. Benefits of new irrigation system in intensive
gardening
the success of scientific and technological progress
and plant new varieties, introduce varieties that can
withstand frost, are resistant to various diseases and
provide an average annual crop of high quality fruits.
The main potential aspects of intensive gardening in
the region are:
- convenience of natural, climatic and hereditary
phenomena;
- the existing socio-economic potential necessary for
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the development of healthy gardening;
- Experience in agro-economic knowledge and crop
production for the development of intensive gardening
in the region;
- the hard work of the inhabitants of the region, their
experience in agriculture, knowledge and intensity;
- Potential of product manufacturers in the territory and
local markets.
Taking into account the above factors, prognostic
indicators have been developed for the development
of intensive intensive gardening in the Kashkadarya
region. (Table 3).

facilities, as well as the creation of highly productive
gardens.
According to the results of the forecast, it can be
concluded that the rational formation of intensive
gardening and the production of coniferous fruits in most
cases determine the economic efficiency of the industry.
In addition, the increase in yields and the growth of
gardening in the region due to an increase in the melting
of the forecast indicators in the table will ultimately
improve the overall horticulture system. The development
of the horticultural sector is an incentive to increase the
export potential of the region and the country.

Expansion of gardens in Kashkadarya region Forecast for the period until 2025

Thus, according to the forecast of the intensification
of the growth of gardening in the region, 4,771 new
ones will be created by 2025, of which 1997 will be the
construction of gardens.
Currently, the regi-on allocates land for the
cultivation and development of intensive gardening in
areas of cotton and wheat. For the effective and timely
creation of large gardens with great attention is needed
new sowing seedlings in the region. According to him,
today in Kashkadarya region will need 6093.4 thousand
seedlings. To solve this problem, it is important to increase
the number of seedlings growing in the region[5].
These seedlings are the basis for creating intensive
orchards in the region and updating existing seedlings
with higher yields and higher quality. Also in 1843 it is
necessary to reconstruct the gardens and restore many
gardens. These reconstructed and restored gardens are
also of great importance for increasing the production
of garden products in the region. The key and key
factors for the development of intensive gardening are
the provision of energy efficient and basic production

Table 3

Conclusions: In our opinion, adverse changes in
the agrarian sphere for these years led to the following
negative trends:
- reduction or neglect national fruit trees, especially
in the agricultural sector;
- cultivation of forages and berries generally in
Dehkan farms;
- low productivity of the grown-up products;
- sluggishness in creation of new gardens and
outdated long-term gardens;
- Reduction of the state support of gardening;
- Wear and wear of material and technical resources
of storage and processing in fruit and berry farms.
Only from 1995 for 2008 the area of gardens was
reduced on 58,000 hectares or for 54.2% up to 27.2
thousand. Or 58.5% of all types of farms. By 2006 farms of
shirkat were the main producers of fruit and berries, and
their share exceeded 55%. Nevertheless, elimination of
shirkat and transformation of farms, agricultural firms and
other agricultural enterprises led to neglect, anormaly
and reduction of many gardens.
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Abstract
Issues of integrating technology into teaching and learning process has become a perennial one. Common
excuses for the limited use of technology to support instruction include shortage of computers, lack of computer
skill and computer intimidation. While these could affect the success of technology integration, it should be
acknowledged that the degree of success teachers have in using technology for instruction could depend in part
on their ability to explore the relationship between pedagogy and technology. The article shows that technology
integration is narrowly perceived and that such a perception might hinder teachers’ understanding of the scope
of technology in education. Technology integration should be considered along with issues involved in teaching
and learning. Such issues include developing learning objectives, selecting methods of instruction, feedback, and
evaluation and assessment strategies including follow-up activities. Technology used for teaching and learning
should be considered an integral part of instruction and not as an object exclusive to itself. Viewing technology
integration from a wide perspective will provide teachers with the necessary foundation to implement technology
into the classroom more successfully.
Key words: integration, technology, education, training, pedagogy, pedagogical process, training, teaching,
methods, problem, software, computer science, pedagogical skills.

I

ntroduction. In the National Program for Personnel
Training [1], when it comes to the problems of
the education system, there is a lack of material and
technical base and quality manuals, scientific literature
and modern technologies. In our opinion, it is desirable
for us to introduce and introduce the innovations
and achievements in the educational system of
the developed countries of the world, to reform the
educational system of all educational institutions and
universities, to develop and apply them on the basis of
modern technologies. This issue will undoubtedly play
a promising role in forming one of the strategic goals.
In order to fulfill this task, it is necessary to consistently
continue the process of computerization of the
education sector, which began in the early years of
independence in our country, because the continuous
scientific and technical development, including new
generations of computers and a consistently improved
methodological software, are required [9]. As you
know, the computerization of the education sector
consists of two components, the first one is material,
second, intellectual. The tangible component consists
of computers directly equipped with electronic learning
monitors, electronic projectors, and training classes
at the level required to be used locally. However, no
matter how modern or high the cost of this tangible
component, it does not work or will be ineffective with a
good, affordable and specialized software.
Therefore, secondly, there is a high demand for
the intellectual component, and they are naturally
expanding and harmonious with the content. Subjects
of this process can also be divided into two categories:
students or teachers [5]. Educational resources that meet
time-requirements. An original material base (classrooms,
laboratories, libraries, etc.), computer classes, highlyqualified teachers are involved in the learning process to
build knowledge, skills and creative abilities [8].
This article discusses the narrow perception of

the term “technology integration” and considers
that such a perception is likely to result in a poor use
of technology for instructional purposes. The scope
of technology integration is examined with a view
of showing its relationship with pedagogy. It should
be noted that technology, which is used to facilitate
learning, is part of the instructional process and not an
appendage to be attached at any convenient stage
during the course of instruction. Technology integration
not only involves the inclusion of technical artifacts
per se, but also includes theories about technology
integration and the application of research findings
to promote teaching/learning. It is not restricted to
the mechanical application of various new computer
hardware and software devices during the process of
instruction. It should include the strategies for selecting
the desired technologies, skill to demonstrate how the
selected technologies will be used, skill to evaluate
such technologies, as well as the skill to customize the
use of such technological skills in a way that addresses
instructional problems [10]. The decision on the selection
and use of technology for instruction should be made
at the onset – when the instruction is being prepared,
not in the middle or at the conclusion of the instruction.
The objective and method of instruction including
technology and outcomes of instruction should be
specified at the planning stage. This point is illustrated
by Diaz & Bontembal [12]: “- Using technology to
enhance the educational process involves more than
just learning how to use specific piece of hardware and
software. It requires an understanding of pedagogical
principles that are specific to the use of technology in
an instructional settings…Pedagogy-based training
begins by helping teachers understand the role of
learning theory in the design and function of class
activities and in the selection and use of instructional
technologies (pp. 2 and 6).” The relationship between
instructional technology and pedagogical concepts is
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considered with a view of assisting teachers to recognize
the impact of such a relationship in an educational
inquiry. Technology integration is complex and is made
up of processes of interconnected activities[10]. The
essence of this article is to explore those processes and
to encourage teachers and those connected with
technology integration to be reflective practitioners.
The Scope of Instructional Technology. In modern
conditions, the most effective way to increase the
effectiveness of the education is the creation of
interactive teaching methods. What are the interactive
methods? How do they have didactic potential? What
are the benefits that effectively used interactive methods
in the learning process? Here’s a brief answer to these
questions. The concept of “Interactive” is expressed in
English language as “interact” (“interact"), meaning
“inter” and “act” from the linguistic point of view.
Interactive learning is a learning based on the
organization of students' interaction in the pursuit of
knowledge, skills, qualifications and the development of
specific ethical qualities.
Interphase students have knowledge, skills,
competence and specific ethics have the capacity to
work together on the basis of mutual co-operation in
the pursuit of quality assurance. From a logical point of
view, interactions represent, first and foremost, the social
aspects of dialogue, dialogue and interaction.
From a logical point of view, interactions represent,
first and foremost, the interaction of social actors with
dialogue, interaction based on activities.
Everyone in the field of education is well aware
that traditional education is based on dialogue and is
organized in the following relationships (in Figure 1):
The interactive TT is based on the key stakeholders
in the learning process - the cooperation between
teachers, student and student groups, the opportunity

Fig.1. Conversation in traditional education
to exchange views, to have free thinking, to express
their personal opinion, to seek solutions in problem
situations, the student-student group, respect, mutual
understanding and support of each other, the sincere
unosabatda be described, such as a spirit of unity.
Interviewing is facilitated by the following individuals:
Technology in education is commonly defined as a
technical device or tool used to enhance instruction.
According to Lever-Duffy, McDonald, and Mizell [3]

Fig.2. Interview with Interactive TT (Dialogue)
“educational technology might include media, models,
projected and non-projected visual, as well as audio,
video and digital media.” These authors claim that
some “educators may take a narrower view” and are
likely to “confine educational technology primarily to
computers, computer peripherals and related software
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used for teaching and learning” [pp. 4, 5]. This definition
does not take into consideration the pedagogical
principles upon which the applications of various
technologies into educational inquiry are based. Such
a definition is narrow because it isolates technology
from pedagogical processes that it is intended to
support. It does not connect instructional technology
with the learning objectives, methods of instruction,
learning style and pace of learning, assessment and
evaluation strategies, including follow-up procedures.
Specifically, technology integration should incorporate
the technological skill and ability to use pedagogical
knowledge as a base for integrating technology into
teaching and learning. This implies that teachers should
develop strategies to motivate students to keep them
focused as the instruction progresses and to consider
that different students prefer different learning styles
and that they learn at different rates.
It is important that teachers use a variety of teaching
methods, and students must be taught to use the newly
acquired knowledge and skill as well as to critically
evaluate and modify such knowledge. In other words,
teachers should be able to engage students in an
exploratory learning experience which is designed to
stimulate thinking. According to Bruner [3], the essence
of teaching and learning is to help learners acquire
knowledge and use the knowledge they have acquired
to create other knowledge. Bruner [3] eloquently states:
“To instruct someone ... is not a matter of getting him
to commit results to mind. Rather, it is to teach him to
participate in the process that makes possible the
establishment of knowledge. We teach a subject not to
produce little living libraries on that subject, but rather
to get a student to think mathematically for himself, to
consider matters as an historian does, to tak e part in
the process of knowledge-getting. Knowing is a process
not a product.” This can imply that teaching software
skills without consideration to the basic foundation
knowledge that justifies their application is likely to result
in rote memorization of disjointed information on various
technologies used. Ausubel [2] claims that this type of
teaching method is likely to lead to forgetfulness.
In a broad sense, technology integration can be
described as a process of using existing tools, equipment
and materials, including the use of electronic media,
for the purpose of enhancing learning. It involves
managing and coordinating available instructional
aids and resources in order to facilitate learning. It also
involves the selection of suitable technology based on
the learning needs of students as well as the ability of
teachers to adapt such technology to fit specific learning
activities. It calls for teachers’ ability to select suitable
technology while planning instruction. It also requires
teachers to use appropriate technology to present and
evaluate instruction as well as use relevant technology
for follow-up learning activities. Such a broad definition
of technology in education will help teachers develop a
rational approach toward technology integration.
Problems of Technology Integration. Human
technology, which is a component of the Technical
Knowledge Objective, relates to labor, technological
processes, materials, and human experience. The
diagnostics of vocational training teachers are
defined as the technical component of integration
in the process of teaching and the content of the
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engineering component, which is the subject of
diagnostics and training, of the teacher. Thus, the
integration of pedagogical and technical knowledge is
largely achieved through special methods of teaching
various technical subjects. The relationship between
methodology and non-pedagogical sciences to
different components is not the same. The most current
issues are the content of teaching in this subject.
One of the peculiarities of this activity is the
integration of pedagogical and technical knowledge,
taking into account the essence and content of the
teacher's professional activity.
The study of Leh [15] reveals that teachers admitted
“they did not resist technology per se but agreed
that they could not fully integrate it into their own
practices because of the organizational, administrative,
pedagogical, or personal constraints” (p. 19). Leh claims
that the teachers acknowledge, “technology was more
of a problem with multiple facets rather than a solution
…”. Defining instructional technology in broad spectrum
helps educators, especially inexperienced teachers,
understand the pedagogical issues to be considered
when using technology to enhance the process of
teaching and learning. Leh [15] also calls for the “the
national organizations involved in teacher standards to
recognize that teachers need to … develop a foundation
upon which to build their understanding of technology
integration (p. 46). Technology should not be treated
as a separate entity but should be considered as an
integral part of instructional delivery.
The teacher should be able to assess the
appropriateness of any technology used for teaching
and learning in relation to specific instruction. The
teacher should also consider how the technology
selected fits into the objective of the lesson, methods
of instruction, e valuation, The Journal of Technology
Studies 68 feedback and follow-up initiatives. Such
consideration will provide teachers the opportunity
to reflect on their practice and reduce the tendency
to integrate technology into teaching and learning in
a mechanistic way. Fletcher [1996] has provided an
interesting scenario to show that technology integration
should be grounded in sound educational practices:
In teaching and learning, technology should be
applied as a process rather than as a single, isolated
and discrete activity. The American Heritage Dictionary
defines process as “a series of actions, changes, functions
bringing about a result.” Technology in education is
not a mere object to be introduced into teaching
and learning activities at will without considering basic
principles of learning and sound teaching methodology.
Therefore, to assume that educational technology is an
object that can be used and detached at any time is
a false assumption because educational technology
is not applied in a vacuum. It is guided by learning
principles about ho w individuals learn and ho w the
y retain the knowledge and skill they have acquired.
It is also based on the students’ expectations of the
outcome of learning and how the outcomes could be
applied to enrich practical life experiences. Therefore,
technological application should be based on sound
teaching and learning principles to avoid teaching
hardware and software technologies in an isolated
manner. Technologies used for instructional delivery
should form part of the cohesive components of

instruction; they should not be detachable objects.
An ongoing action research project has shown
that most in-service teachers have a narrow view of
technology integration. When they were asked to
briefly state why they need to appl y technology in their
teaching, most of the student teachers (70%) maintain
that it is a tool for instruction; they fail to relate it to
pedagogy or identify how it will help them to improve
their teaching or facilitate learning. An educator
who does not understand the purpose of technology
integration or how it could be applied is less likely
to achieve success in a technology-based learning
environment. Eby J.[13] warns that “technology could
not support learning without teachers who know how to
use it and integrate it into subject-specific area.”
From the point of view above, we must first of all
say that we need to expand the scope of technical
thinking, which has been studied for many years by
students in the process of integrating technology into
teaching and learning. The use of a wide range of
computer techniques and devices for the limited use
of technology to support the education system requires
direct technical thinking.
Technical thinking is a complex of intellectual
processes and their results, which provide the solution of
technical and technological activity issues (engineering,
technology, which is the repair and maintenance of
devices and others). An analysis of sources of technical
thinking has helped us to identify the following features:
technical thinking can be seen in technical issues solving
and understanding; It has a technical thinking structure,
which includes conceptual, imaginative, practical [4],
technical knowledge of language, and speed [11]
components; technical thinking implies the existence
of a system of knowledge and skills appropriate to the
ongoing activities; technical thinking is the operational
part of the technical ability.
Technical thinking is also shaped by thinking
processes like analytical thinking (analysis, synthesis,
generalization, comparison, abstracting, classification,
etc.). Its uniqueness is that the above-mentioned
operations in technical activities are carried out in
technical materials.
We have summarized the results and took into
account the cardinal changes in the recent years in the
world of technology, the seven-component structure
of the technical thinking as an integral system of
technical teachers (motivation, efficiency, knowledge,
conceptual, imaginative, practical, reflexive), the
interconnection of its components, and the role of each
of them when implementing intellectual processes with
technical objects (Figure 3).
Based on this, teachers have identified the following
components of technical thinking, formed in students.
They are motivational, fast, technically proficient,
conceptual, imaginative, practical and reflexive. The
essence and function of these components in the
technical thinking are the motivational component of
technical thinking that defines the need for technical
activity and needs of the person, as well as the need for
knowledge and skills acquisition in technical activities
and motivation to learn in the field of technology.
Integration of technologies requires the rational use
of the technical thought structure in students, including
the consideration of issues related to education and
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Fig.3. The structure of technical thinking in students
training, development of learning objectives, selection
of teaching methods, feedback and evaluation,
evaluation strategies.
A comprehensive study of technology integration
creates a basis for teachers to further the educational
process in the audience.
Convenience - is understood as correcting or routing
the work quickly and in a timely manner, problem
solving, and other capabilities.
Knowledge of the technical language is related to
the adaptation of schemes and drawings to the existing
details and devices.
The conceptual component - the technical concepts
- conditional definitions in schemes, special concepts,
conditional graphic-symbolic characters in various
schemes and drawings.
An illustrative component - an ability to visualize
complex systems of images and to create them.
The practical component - the experimental
investigation of the results.
Reflexive component - refers to the idea of selfobservation, self-awareness, understanding of the
individual's actions and their rules, understanding of
internal psychological acts and situations by the subject.
Relationship between Technology in Education and
Pedagogy. A major part of the problem related to
technology integration is that most educators have not
addressed the pedagogical principles that will guide their
use of technology for teaching and learning. The intricate
relationship between technology and pedagogy has
not been adequately explored. As teachers explore
the process of technology integration and search for
ways that it can be effectively accomplished, they will
develop the rationale to examine the appropriateness
of the technologies they are using and whether such
technologies are compatible with their lesson plan
and learning outcomes. The process of exploring the
relationship between technology in education and
pedagogy will encourage critical thinking on the part
of teachers as the y practice technology integration.
Bazeli [7] argues: That thinking critically involves our
recognizing the assumption underlying our beliefs and
behaviors. It can give justifications for our ideas and
actions. Most important, perhaps, it means we try to
judge the rationality of these justifications. The authors
of this paper have observed that during the course of
their teaching, education students were asked to discuss
why they would like to use technology for teaching and
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learning. A great majority of them said that they use
technology (more specifically computers) for instruction
because it helps teachers to teach and students to
learn. This response is too general and does not convey
an in-depth understanding of technology inte gration.
These students fail to articulate in any meaningful way
how technology can be used to improve learning. Their
response does not capture the intricate relation - ship
between pedagogy and technological resources.
Lack of appropriate guidelines limit teachers’ use
of technology for instruction, and limits their desire
to explore the use of technology beyond basic
applications. Ismailova [6] argues that “computers
can be a powerful metaphor for understanding many
aspects of the world.” However, she states “it enslaves
the mind that has no metaphors and few resources to
call on - the mind that has been educated with only
facts and skills”. It is important that practicing teachers
and in-service teachers recognize that technology in
education is considered part of pedagogy.
Technology should be implemented in the classroom
only if its role in a given instruction is determined along
with pedagogical issues related to a given instructional
task. The role of technology in education can only be
determined if teachers who implement technology at
the classroom level are involved in technology decisionmaking because teachers have the responsibility of
facilitating instruction. Mable et al. [14] argue that
school administrators make decisions about technology
training without consulting teachers who will integrate
technology into instructional process. Teachers who
are in a better position to articulate their needs and
identify their weaknesses have minimal input in planning
the technology training they receive. Thus, technology
integration training becomes a general identification of
various hardware and software technologies, which does
not address specific learning problems nor pinpoint the
way technology can be used to improve instruction [p. 5].
It is important that teachers recognize that a
relationship exists between technology in education
and pedagogical decision-making. According to
Anderson and Borthwick [4] research evidence shows
that “participants whose technology instruction was
integrated in their methods course reported more
frequent use of technology for both teacher productivity
and student projects during both on-campus courses
and their first year of actual classroom teaching” (p. 5).
There is no blueprint for technology integration, however,
it is suggested that effort be made to link technology for
instruction to all levels of pedagogical processes and
activities as described next.
• Identifying learning objectives in a technologybased instruction requires teachers to select and/or
adapt instructional technology to match the objectives
based on the students’ needs.
• Presenting instruction using technology as part of
the instructional process requires teachers to choose the
methods that are relevant to the objectives, the technology
selected, learning styles, modes and pace of learning.
• Evaluating technology-based instruction requires
teachers to select appropriate evaluation techniques
that are relevant to the objectives, methods of
instruction, and to technologies that have been used.
• Designing follow-up activities using technology
requires teachers to select appropriate follow-up
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materials that are relevant to the objectives of the
instruction and technologies that are accessible to the
students as well as easy to use.
exnologiyadan foydalanib o'quv qo'llanmasini
o'qitish jarayonining bir qismi sifatida taqdim etish
o'qituvchilarga maqsadlar, tanlangan texnologiya,
o'quv uslublari, usullari va ta'limning tezligi bilan bog'liq
usullarni tanlashni talab qiladi.
• Developing course enrichment materials using
technology requires teachers to provide opportunity for
students to explore issues related to the course materials
and to provide them with the opportunity to select and
analyze course enrichment materials using technology
in ways that broaden their problem-solving skills.
• Locating sources for additional instructional materials
using technology requires teachers to use the internet
and multimedia networks to develop additional learning
materials and expand instructional resources aimed at
broadening the knowledge and the skill gained.
• Designing a dynamic classroom using technology
requires teachers to provide a learning environment
that is colorful, engaging, exciting, interactive and
energetic as a way of encouraging students to venture
into the world of technology and to discover knowledge
for themselves.

Conclusion. The essence of this article is to provide
insight on how teachers can improve their use of
technology to support instruction. It explores pedagogical
issues that are relevant and need to be considered in
order to successfully apply technology into teaching
and learning. It is important that educators perceive
technology in education as part of the pedagogical
process. This article also recognizes the relationship
between pedagogy and technology in education. It is
necessary that teachers understand the pedagogical
principles that govern the application of technology
into teaching and learning. Suggestions are made on
how to improve technology integration. Educators are
encouraged to view technology integration from a
wider perspective and be reflective in their teaching as
they use technology to support and facilitate instruction.
Technology integration should be considered as par t
of the process of instructional preparation. Instructional
technology should be identified at the planning stage just
as the students’ readiness is assessed, lesson objectives
identified, methods of presenting are established, and e
valuation strategies are determined. Follow-up activities
should also be established at the planning stage. Poor
implementation of technology integration is likely to
affect the desired outcome.

References:
1. Natsional`naya programma obucheniya personala [National Program for Personnel Training]. T.1992. (in Russian)
2. Ausubel, D.P. Pedagogicheskaya psikhologiya [Educational psychology]: A cognitive view . (2nd ed.). Ne w York:
Holt, Rinehart & Winston. (1978). (in Russian)
3. Lever-Duffy, J. McDonald, J. B. & Mizell Al P. Prepodavanie i obuchenie s ispol`zovaniem tekhnologiy [Teaching and
learning with technology]. San Francisco: Pearson (2005). (in Russian)
4. Anderson, C. L. & Borthwick, A. Rezul`taty razdel`noy i integrirovannoy tekhnologii obucheniya v predprodazhnoy
podgotovke [Results of separate and integrated technology instruction in pre-service training]. ERIC Reproduction
Document # IR021919, (2002). p.14.(in Russian)
5. Azizkhodjaeva N. N. Pedagogicheskie tekhnologii i pedagogicheskie navykiv [Pedagogical technologies and
pedagogical skills]. - T .: Finance, 2003. Pp.192-198. (in Russian)
6. Z.Ismoilova. Pedagogika. [Pedagogical]. Тashkent. Molia. 2010. 153 p.
7. Bazeli, M, Vizual`nye postanovki i obuchenie studentov [Visual productions and student learning]. ERIC
Reproduction. Fall The Journal of Technology Studies 71. (1997). (in Russian)
8. K.Ismailova. Metodika prepodavaniya. [Teaching methods] .Т. Istiklol 2003. 150 p.(in Russian)
9. Bosch, K.A. & Cardinale, L. (1993). Uchenie vospriyatiya ispol`zovaniya komp`yutera vo vremya polevogo opyta
[Preservice teacher’ perceptions of computer use during a field experience]. Journal of Computing in Teacher
Education, 10(1), pp. 23-27. (in Russian)
10. Duranov M.E. Professional`no pedagogicheskaya deyatel`nost` i issledovatel`skiy podkhod k ney [Professional and 		
pedagogical activity and research approach to it]. Monograph / M.E. Duranov. Chelyabinsk: ChGAKI, 2002. 276 p.
11. Efremov A.V. Metodichicheskie rekomendatsii po organizatsii uchebnogo protsessa [Methodical recommendations
on the organization of the educational process] (implementation of experimental programs) / A.F.Efremov,
EL.L.Belkin. M., 2002. 137 p. (in Russian)
12. Diaz, D. P. & Bontenbal, K. F. (2000). Pedagogicheskie tekhnologii obucheniya [Pedagogy-based technology
training]. In P. Hoffman & D. Lemke (eds.), Teaching and Learning in a Network World, pp. 50-54. Amsterdam,
Netherlands: 105 Press. (in Russian)
13. Eby, J. (1997). Refleksivnoe planirovanie, obuchenie i otsenka, K-12 [Reflective planning, teaching and
evaluation, K-12]. Upper Saddle River, NJ: Prentice Hall. (in Russian)
14. Mable, S.K. Okodzi, O., Anthony, A. Olinzok and Tinukwa S. Okoji-Boulder. Pedagogika tekhnologicheskoy integratsii
[Article. Pedagogy of technological integration]. - Development of the University of Mississippi. 2013. (in Russian)
15. Leh, A. S. (2005). Izvlechenye iz sluzhebnogo obucheniya i obratnogo nastavnichestva v razvitii fakul`teta
[Learned from service learning and reverse mentoring in faculty development]: A case study in technology
training. Journal of Technology and Teacher Education, 13(1), pp. 25-41. (in Russian)

№2(3).2019 Journal of “Sustainable Agriculture”

15

HIGHER EDUCATION. PEDAGOGY

PRACTICE OF TRAINING DISCIPLINE "METHODOLOGY OF
PROFESSIONAL TRAINING" IN THE UNIVERSITIES OF THE REPUBLIC
OF UZBEKISTAN

Z.K.Ismoilova - DSc, Professor
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
E.M. Dorozhkin - Professor, Rector of the Russian State Vocational Pedagogical University
P.M.Mahsudov - Associate Professor, Head of the Department of Namangan Institute of Engineering and Technology
S.N.Utkina - Associate Professor, Russian State Vocational Pedagogical University
Abstract
Expansion of a field of professional activity, change in the professional qualification structure of the staff suggests
revising the conceptual basis of professional and pedagogical education. The article presents materials on the
history of the development of vocational education teachers in Uzbekistan. The end of the 50s and the beginning
of the 60s of the 20th century are considered to be the years of development of the system of training engineering
teachers in the Republic of Uzbekistan. These are the features of training and methodological activities of vocational
education teachers. For a modern teacher of vocational education, it’s not so much the fact of possessing the sum
of professional knowledge and skills, but the ability to realize (transfer) this amount of knowledge to students. The
formation of such an ability in universities is carried out in the process of preparing the future teacher of vocational
training for methodical activities. While improving the training of teachers for secondary specialized educational
institutions, it was possible to use the long-term experience of preparing teachers of labor education for secondary
schools. However, between the preparation of teachers for the general educational system and between the
preparation of teachers for secondary specialized educational institutions, there are some peculiarities. In the
structure of pedagogical knowledge, “The methodology of vocational training” has its own special status. The
current state of studying the discipline “Methods of vocational training” in the areas of vocational education of
universities of the Republic is analyzed in detail and recommendations are given to improve its effectiveness based
on the experience of leading universities in Russia.
Key words: engineer-teacher, vocational school, technical school, teacher of vocational education, methodology
of vocational training, vocational education, college, methodical training.

I

ntroduction. The vocational education institutions
are set new tasks to improve the quality and
effectiveness of training, educating and developing
future skilled workers and specialists. Their solution
is possible under the condition of a high level of
methodological readiness of teaching staff.
The basis of the formation of the content of vocational
education and training is the need to prepare people
for the qualified performance of work in a particular
area of labor. Starting from the 2019-2020 school year,
the Republic of Uzbekistan will fundamentally improve
the system of general secondary, secondary specialized
and vocational education. According to the new rules,
admission to vocational colleges will be carried out from
among graduates of 11th grade of general education
schools on a voluntary basis in order to obtain the
relevant specialty (profession) with a period of study
from six months to two years [1].
For a modern secondary special education, a special
type of vocational teacher is needed - a specialist with
a higher education who has a sectoral, psychological,
educational, methodological and technological
(industrial) training.
The history of the studied question. In the era of the
former Soviet Union, teachers for secondary specialized
technical schools and vocational schools began to be
trained in 1926 at the Moscow Agricultural Academy
named after Timiryazev. In 1934, the same specialists
began to prepare in the Moscow Institute of Agricultural
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Production named after VP Goryachkin. The educational
process is organized by curricula, compiled by each of
these institutions independently of each other [2].
In connection with the choice of the most
appropriate form of training teachers for technical
schools and secondary specialized vocational schools
in sectoral universities, in the late 1930s, there was a
tendency for “pedagogization” of sectoral universities,
in particular, the inclusion of optional psychological and
pedagogical disciplines in the teaching curricula.
In accordance with the new profiles of the
national economy specialists in 1933, new curricula for
agricultural and technical universities were adopted.
The course “Methods of agricultural education” was
included in the list of academic disciplines. Its main
purpose was to introduce students to the “methodology
of teaching agricultural disciplines and conducting
technical propaganda.” So, at the Moscow Institute of
Agricultural Engineers named after V.P. Goryachkina
studied the course “Method of agricultural knowledge”.
In the teacher curriculum for the training in the agropedagogical department of an agricultural university in
the specialty “Organization of agricultural production”
(1935 - 1936), the list of pedagogical cycle disciplines
were included “Methods of teaching and organization
of agriculture” and “Teaching methods in agricultural
technical schools of economic disciplines and technical
regulations " [3].
In 1934, training courses were opened for a period

№2(3).2019 Journal of “Sustainable Agriculture”

HIGHER EDUCATION. PEDAGOGY

of 1 year, which aimed of training teachers in special
disciplines for agricultural technical schools. These
schools are attached to the agro-pedagogical
departments to pass the pedagogical practice of
students of these courses. On that year, throughout
the former Soviet Union, it was planned to open
agropedagogical departments in 12 universities, one of

Fig.1. The system analysis for trying teacher-engineer
from 1930 to 1950
which was the Central Asian Agricultural Institute. The
system analysis for training teacher-engineer for technical
schools and vocational schools from 1930 to 1950 shows
that it represented the following form (Figure 1):
The end of the 1950 s and the beginning of the 1960
s are considered to be the years of development of
the system for training engineers and teachers in the
Republic of Uzbekistan. During this period, engineering
and pedagogical institutes began to function at the
pedagogical institutes, and agropedagogical faculties
in agricultural institutes [4].
During the 1960s and 1970s, throughout the
former Union, there was a noticeable increase in
the organization of institutes and faculties aimed at
training engineers and teachers, which is reflected in
the increasing number of industrial-pedagogical and
engineering-pedagogical institutes and faculties.
In the Republic of Uzbekistan, the training of
engineering teachers for specialized secondary schools
and vocational schools began in 1972 at the Bukhara
Institute of Light Industry and Food Technology.
Since 1975, the Tashkent Institute of Engineers
of Irrigation and Agricultural Mechanization began
training engineers and teachers in the specialty 1516 “Agriculture” with a 5-year study period. Graduates of this
institute in this specialty were awarded the qualification
"engineer-teacher". Based on the time requirements,
under the influence of various factors, many changes
have been introduced in the curricula of this specialty,
in the number of disciplines taught, in their names and
in the number of training hours allocated for their study.
In the period of the former Union until 1991, the
training of engineering and teaching staff in all higher
educational institutions was guided by the training and
regulatory documents of a single type, the training
process was organized on the basis of a single curriculum.
In 1992, engineer and teacher training in many
universities began on the basis of a unified curriculum
was approved by the Ministry of Higher and Secondary
Specialized Education of the Republic of Uzbekistan.

The name of the specialty according to the curriculum
03.02.00 - Vocational education and technical
disciplines, specialization (by industry), qualification of
bachelor of pedagogical disciplines.
After gaining independence in the Republic of
Uzbekistan was carried out a radical restructuring of the
education system based on the requirements of world
standards. From 1995-96 school year, the period of study
in many bachelor specialties became 4 years.
In 1999, were introduced new State educational
standards and curricula for the preparation of bachelors.
According to this State educational standard, the
specialty is designated as follows: the knowledge area
is 100,000 "Education", the education area is 160,000
"Professional pedagogical training" (by branches).
Changes have been made in the names of a number of
psychological and pedagogical specialties and in the
hours allotted for their study.
Starting from the 2000-2001 school year, bachelors in
the field of education 5140900 - Vocational Education
(in branches) were prepared for vocational colleges,
and since 2014, teachers in 5111000 - Professional
Education (in branches) have been trained in all sectors
of the national economy.
For a modern teacher of vocational education, it’s
not so much the fact of owning a sum of professional
knowledge and skills, but the ability to realize (transfer)
this amount of knowledge to students. The formation of
this ability in universities is carried out in the process of
preparing the future teacher of vocational training for
methodological activities.
Literature review. The content, criteria and stages
of the preparation of the future teacher of vocational
education for the methodical activities are developed
and studied in the studies of E.S. Kovalenko [5], A.K.
Radchenko [6], V.F. Bessarab [7], N.M. Zhukov [8], A.M.
Skakun [9], V.I. Nikiforov [10], B.A. Sokolov [11], N.E.
Erganova [12], V.P. Kosyrev [13], PF Kubrushko [14], Z.K.
Ismailova [15] and other scientists.
In theory and practice of professional and
pedagogical education, the concept and model of
psychological and pedagogical training is composed;
its structure and content have been developed (BC
Bezrukova [16], N.S. Glukhanyuk [17], N. M. Zhukova [8],
E.F. Zeer [18] G. A. Karpov [19] and others).
To date, the idea of a methodical training as a
generalizing-integrating stage of psychological and
pedagogical training of students (V.F. Bessarab [7],
N.M. Zhukov [8], E.E. Kovalenko [5], V.I. Nikiforov [10],
A K. Radchenko [6], B.А.Sokolov [11], and others.)
At the same time, two conceptual approaches are
applied to substantiating the system of methodological
preparation: particular methodological and general
methodical. In accordance with the first, methodological
preparation is interpreted as preparation for the
independent development of particular methods (V.I.
Nikiforov [10], A.K.Radchenko [6], B.A.Sokolov [11],
N.E.Erganov [12] ] and etc.). In the framework of the
general methodical approach, it is understood as the
preparation of the implementation of activities in the
field of theoretical and practical training of students
in educational institutions of primary and secondary
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vocational education (BC Lednev [20], AM Skakun [9],
PF Kubrushko [14] and others).
The main part. While improving the teacher training
for secondary specialized educational institutions,
it was possible to use the long-term experience of
preparing teachers of career education for secondary
schools. However, there are some pecularities
between the preparation of teachers for the general
educational system and between the preparation
of teachers for secondary specialized educational
institutions. In pedagogical universities, students study
the methodology of teaching one (maximum two)
academic disciplines. In vocational-pedagogical
institutions of higher education, vocational education
teachers are trained to teach more than 6-7 academic
disciplines stipulated by the curriculum of vocational
colleges.
On the other hand, the complexity of the
methodological activity of vocational training teacher
is explained by its features, which are associated with
the design and organization of the process of training
future workers in vocational colleges. Namely these
circumstances make it necessary to take into account
the peculiarity of the preparation of a teacher of
vocational education for methodical activity.
The interrelation of educational disciplines of
the psychological-pedagogical block is one of the
important factors influencing the effectiveness of the
educational process. A clear definition of the place, the
correct consistency and interaction of these disciplines
in the curriculum is a necessary condition for the further
development of the theory and practice of vocational
education.
Before the beginning of the study of the course
"Methodology of vocational training", students should
study all the disciplines stipulated in the curriculum of the
psychological-pedagogical unit, such as "Professional
psychology", "Professional pedagogy", "Teaching
technologies". Students should have an idea about the
content and the corresponding constituent elements of
the production activities of the junior specialist (worker)
in their bachelor’s field. For this reason, the discipline
"Methodology of vocational training" is desirable to study
as the final, concluding discipline of the psychologicalpedagogical unit.
In the structure of pedagogical knowledge, the
methodology of vocational training has a special
status. Indeed, it is difficult to imagine another branch
of pedagogical science that would have such a wide
field of activity. After all, the methodology of vocational
training should teach how to teach and welders, and
hairdressers, and excavator drivers. To teach everyone,
that is, to comprehend the immense, it is necessary to
identify the essential characteristics of the teaching
process of a profession in general, and then on this basis
one can string the specific characteristics of a particular
profession.
Currently, in the Republic of Uzbekistan, vocational
education teachers are trained at Tashkent State
Technical University, Tashkent State Economic
University, Tashkent Institute of Irrigation and Agricultural
Mechanization Engineering, Tashkent State Medical
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Academy, Tashkent Institute of Textile and Light
Industry, Namangan Engineering and Technology
Institute, Bukhara Engineering Technological Institute
and a number of other higher educational institutions
. The content of the training course "Methodology of
vocational training" in the above and other universities is
organized by curricula and it is developed by supporting
universities.
Comparative analysis of curricula and study programs
for undergraduate vocational education: 5430100agriculture mechanization, 5230100- economics,
5330200-informatics and information technologies,
5320300-technological machines and equipment,
5320900-technology and design of light industry products,
etc. show that they have significant differences between
themselves. Although the academic discipline is called
“Vocational Training methodology” in the curriculum,
the term of its study by semesters, the allotted hours,
the content of lectures and practical exercises has a
difference between them. Analysis of the current state
of studying the course "Methods of vocational training"
indicates that it is necessary to improve the theoretical
and methodological basis of this discipline, the creation
of a universal curriculum for all areas of vocational
education.
Scientists in the structure of methodological
knowledge distinguish general and particular methods.
The general methodology examines the components
of the pedagogical process — goals and objectives,
content, forms, methods and means of carrying out
professional pedagogical activities which are common
to all professions. The private methodology studies the
organization of professional and pedagogical activity
in order to solve problems related to the training of a
particular profession effectively.
One of the main problems in the system of training
teachers of vocational education is the correct
formulation of connection of methodological and
technical (type of professional activity) training. The
actual trend is when psychological, pedagogical and
technical training will be integrated in the process of
preparing the future vocational education teacher.
The practice of studying the discipline "Methodology
of vocational training" in the Russian State Vocational
Pedagogical University, which is the leading vocational
pedagogical university of Russia, and a number of
other leading universities show that according to the
curriculum of the preparing vocational education
direction teaching this course is provided in 6-7 semesters
(Figure 2).
In the seventh semester, the course is called
“Methods of teaching professional activities” (private
methodology) and here they study the private
methodology of general professional and vocational
subjects specified in the curricula of vocational
colleges. This part should be conducted by professors
of the profile department, since it is necessary to take
into account the special features of the future junior
specialists (workers). And at the end of the second part
of the course, students must complete course work on
designing the given topic. The study of this discipline
in two parts (general and private methods) in the 6-7
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Fig.2. The scheme of studying the subject “Vocational
Training Methodology”
semester should be continued successively.
Conclusion. So the content of the teaching course
"Methodology of vocational training" as a whole must
answer the question: "What does the learner need

to master in order to be able and ready to carry out
methodological activities independently in the process
of implementing theoretical and practical forms of
training?"
According to the above, given information it can be
said that preparation for the methodological activities
of a vocational education teacher is an important
component of pedagogical activity. It is primarily aimed
at developing students' professional knowledge and
skills, as well as related qualities of an activities, abilities,
and interests etc. In this aspect, the proper organization
of studying the discipline "Methods of vocational
training" in universities is considered as a priority task.
Evaluating the experience gained by the system
of higher pedagogical professional education, the
methodological training of vocational teachers, it
should be recognized that the theoretical foundations
of methodological training are not fully developed.
Therefore, the didactic system of its realization,
implemented in educational institutions mainly on an
empirical basis, is not effective enough. In other words,
in the theory and practice of vocational-pedagogical
education, the problem of methodical preparation
(structure, content, organization and technology)
remains unsolved.
Thus, there is a need for scientific substantiation of
the purposes, content and technology of methodical
teaching of teachers of vocational training as one
of the conditions for increasing their professional
competence and mobility. All this makes it necessary
to analyze the existing approaches and views, their
scientific assessment and the development of the
concept for the further development of the theory of
methodological training.
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SOME MECHANISMS OF ACTION IN THE ELECTRICAL
STIMULATION OF SEEDS
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Abstract
This paper provides information about research results of energy, information and biochemical processes taking
place in the seeds of agricultural crops under the influence of an external electric field in order to increase their
biological activity and productivity of the plants. It was found that the stimulation of biological activity of seeds taking
place because of increasing the conductivity of ions through energized membranes by increasing their biopotentials,
in the decondensation of chromatin of nuclear cells under the action of trigger-effectors, activating the synthesis of
enzymes, DNA and RNA, which lead to increased metabolism and the flow of nutrients into the embryo of the future
plant. It is shown that the treatment dose should be validated taking into account reproduction, selection nature,
genotype, moisture and physiological state of seeds for a specific environmental zoning.
Key words: Seeds, electric field, exposure dose, mechanism, stimulation, bioactivity, enhancement, energy,
information, biopotential, biochemistry, metabolism.

I

ntroduction. Several years experiments with seeds of
various crops shows that the electric field used for
cleaning, sorting and etching, at the same time has also a
stimulating effect [1,2]. Extensive research shows that the
sowing properties of seeds increases after their treatment
under the electric field: they form more friendly and
early shoots, and their plants give a vich cropand better
quality [3,4]. This indicates the presence of the biological
influence of the electric field, leading to changes of the
agrobiological parameters of the plants. However, presowing seed treatment under the electric field must be

N.Nazirov, P.A.Ibragimov, A.M.Cuzin, N. M. Berezina,
N.F.Batygin, B.N.Kitlaev, Z.M.Hasanova, H.W.Ellis and others
[5-14], devoted to various aspects of the problem and
non-spesific response of seeds on the impact of different
external irritants. To consider the energy absorbed by
the cotton seed in an electric field, we replace the real
cotton seed with a three-layer elongated ellipsoid of
rotation. The boundaries of the section for the undercoat,
the skin, and the cores with relative dielectric constant
values ε1, ε2, ε3 are confocal ellipses with major axes а1, а2,
а3 and minor axes b1, b2, b3 (table1).
Table 1
The average size of the layers of pubescent cotton seeds [2]

carried out in such modes, in which the embryo of the
future plant, located in the seeds, received a stimulating
effect of the electric field. Academician Engelhardt
emphasized, as " the basis of life consist of three streams:
matter, energy and information. The flow of information
is continuity linked with the flows of energy and matter.
If life is impossible without the flow of information, then
without nucleic acids it is impossible to move this flow" [5].
Taking into an aceount above mentioned, there is
a need to study the electrophysical processes in the
seeds, taking into account the energy, information and
biochemical effects of external influence in order to
justify the optimal parameters of the impact.
Research methods. The mechanisms of seed
stimulation are considered on the basis of the theories
of the electromagnetic field, physics of dielectrics,
Biophysics and biochemistry, neurophysiology in relation
to the stimulation of biological systems, as well as the
results of experimental studies to improve the bioactivity
of various seeds of agricultural crops. Consideration of
the biological bases of stimulation of seeds is carried
out based on theoretical and experimental research

We assume that the dielectric elongated ellipsoid
(cotton seed) is in an external uniform electrostatic field
with a strength of E0 and in a medium with a relative
dielectric constant εс, and its minor axis has an angle Ψ
relative to the intensity vector. The external environment
and the layers of cotton seeds will take isotropic.
The specific energy absorbed (bulk density of energy)
of a seed consists only of the body polarization energy,
and we do not consider its consumption for heating
due to its insignificance, since the conduction current
through the seed is absent due to its stimulation in air.
According to the electromagnetic field theory,
the following expression was obtained for the specific
energy absorbed by the core of cotton seed, where the
germ of the future plant is located [24]:
 (  )
Wэ3  0 2 3 Е02 (la2la22la3 sin 2  lв21lв22lв3 cos2 ), (1)
2
where l  [1 ( 1)Ф ]1 и l  [1 ( 1)Ф ]1
ai

i

ai

вi

i

вi

here, λi are the dielectric coefficients of the layers;
Фai, Фвi - depolarization coefficients along the major
and minor axes of the layers;
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In calculations using formula (1), seed moisture varied
Such changes of the absorbed energy can be
within 6–24% based on the results of their measurements
associated with the coherence of the electro-magnetic
under laboratory conditions [2].
oscillations with proper frequency of the molecular
Research results and discussion. In the course of
structures of the seed. At frequen-cies below 100 GHz,
studies [1,9] on the stimulation of bioactivity of seeds
the applied energy is rotationally relaxed. It is known
of various crops, it was revealed that the effectiveness
[16] that the dipole-dipole interaction of molecular and
of biological effects depends on the parameters of
subcellular structures has a strong angular dependence,
electrical processing (field strength, exposure) and
which reduces the energy transfer rate when the
the properties of the object (dielectric penetration,
rotational relaxation is excited in seeds.
humidity, etc.), as well as agroecological conditions of
In addition, the specificity of the internal energy of
plant cultivation.
biological systems, caused by the constant polarity
The initial and main factor determining the results
of bioelectric potentials inside and outside the cell
of the impact is applied field intensity. This is due to the
membranes, causes its qualitative similarity with the
fact that all effects at the molecular-cellular level are
external energy of the acting electric field of direct
the result of the interaction of the field in the seed with
current. The set of the above features of the energy
the charges of certain chemical-biological compounds
transformation of different parts of the spectrum of
that determine the life activity of the biological object.
electromagnetic oscillations, apparently, leads to
According to modern concepts, an activated
the greatest efficiency of absorption of energy of the
substance is a substance in which the internal potential
electric field of stationary current by living organisms, in
energy does not correspond to its thermodynamic
frequency, seeds of crops.
equal-weight state. This can occur as a result of the
Table 3 shows the results of calculations of the
influence of an external factor on it, which is a source
specific absorbed energy by the core of the cotton
of a certain type of energy. It is considered [15] that the
seed, consisting only of the polarization energy of the
more it is possible to shift the value of potential energy
body, and its consumption for heating is not taken
from the equilibrium state, the higher the intensity of
into account because of its insignificance, since the
activation of the substance. Seeds of agricultural crops
conduction current through the seed is absent due to its
are organic matter, so their biological state, which
stimulation in the air.
means quantitative and qualitative acceleration and
In all the moisture of the seed with increasing field
improvement of the passage of various stages of plant
strength increases the specific absorbed energy of the
development in ontogenesis, can also be activated by
core, as in its arrangement across the length and along
using the impact of external energy factors that change
the lines of force. However, the pattern of changes in the
the supply of internal potential energy.
specific absorbed energy with the growth of equilibrium
Currently, as these factors effects on seeds are used in
moisture strongly depends on the nature of the location
different areas of a broad spectrum of electromagnetic
of the seed relative to the field.
fluctuations affecting the seed of
Table 2
crops of the same stimulus. However,
Dependence of the effective absorbed energy of wheat seeds on the
this stimulation effect is achieved with
impact factor [15]
different specific energy absorbed
by the seeds, which also depends on
the frequency of electromagnetic
oscillations. For example, in the
treatment of seeds of poultry, the
biologically
effective
absorbed
specific energy, which is understood
to be its sti-mulating value, varies
quite widely depending on the type
of the influencing factor (see table 2).
Table 3
As follows from the data in the
Changes in the specific absorbed energy of the core (W) of the pubescent
table, with increasing frequency,
cotton seed from its equilibrium moisture content
the absorption energy first increases,
reaching a maximum in the range
of optical frequencies (visible
white light), and then decreases.
This indicates a different energy
sensitivity of seeds to different
spectra of elec-tromagnetic fields,
which can be explained by different
efficiency of its transformation by
the object.As a result, part of the
energy of the external action passes
into a qualitatively similar form the
own energy of the cells of the seed,
which subsequently has a stimulating
effect on it.
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When the seed is located across the tension, the
maximum energy absorption occurs at low values of
humidity (6-8%) and hyperbolically decreases with
further growth of the latter to 24%. It varies slightly in the
range of humidity 16-24%. When humidity is increased
from 6 to 8% (by only 2%), the specific absorbed energy
is reduced by 13 times, and by increasing from 8 to 10%
- by only 2.5 times.
When the seeds are located along the external field
strength, the specific absorbed energy first increases
with an increase in humidity from 6 to 10% by 28 times,
then in the humidity range of 10-14% it decreases by 16
times, and further increase in humidity in the range of
20-24% will cause a decrease in the absorbed energy by
the seed core by 10 times.
With humidity up to 6-7%, the seed absorbs more
energy in the position when it is located long across the
external field. At 8% humidity and above the value of
absorbed energy is much greater in the case when the
seed is located along the length of the field strength. This
indicates the need for an ordered arrangement of seeds
in the interelectrode space in the process of stimulation
of bioactivity in the electric field. But here there is
question about the mechanisms of accumulation,
change and use of the above absorbed energy.
Seeds, as a biologically integral organism of a
single ecosystem, are constantly exposed to numerous
effecting factors of the earth's surface from the moment
of their formation to full maturity. The laws of physiological
response of biological organisms of nature to the effects
of various factors are studied by the theory of irritation
[17-20].
According to this theory, reacting a biological
system is considered special if the response to the
effects of different nature takes different forms. If the
system responds in the same way, it is said about the
non-specificity of the response reaction of the body.
The analysis of the impact of various chemical, physical
and other factors showed that the seeds react to the
effects of factors of different nature in a non-specific
way. Therefore, based on the unity of different forms
of wildlife, the physiological response of seeds to the
effects of the electric field can be explained on the
basis of the interpretation of the plant irritation theory,
borrowed from neurophysiology [17, 18].
Under the influence of an effecting factor, in this case,
the electric field, the seed is induced effect, continuing
after the removal of the stimulus. If in the absence of
irritation, the biosystem had a rest biopotential, then in
response to external irritation, an action potential arises
[21,22], which for a certain time can exceed the rest
potential of the biosystem, after which the initial state
is restored.
Under normal conditions, the seed is exposed to
the electric field of the earth (Ee=130 V/m), directed
vertically to its surface so that the latter is always
charged separately [23]. The value of Ee varies during
the year, days and depends on geographical latitudes,
as well as the number of thunderstorm hours. Under the
influence of this field, the seed receives a certain dose
of exposure D0<DP, characterized by a corresponding
intensity (E0), duration of exposure (expo-sure t) and is in
phase I (figure 1) of a stable nonequilibrium state, which

correspond to certain parameters (respiration rate,
germination energy, germination, growth force, etc.) of
the reaction of the biological object of the Ro.
The further increase in the dose of D = f(E,t) of the
electric field causes a reaction of the seed, as in other
species of nature, consistently passing through three
phases, qualitatively different from each other [18, 20].

I- phase of stable nonequilibrium; II- preventive braking phase;
III- phase of the stimulation; IV- the phase of oppression.

Fig.1. Dose dependence of the seed reaction to the
electric field

Upon reaching the increasing action of the threshold
dose (DP) in the seed, preventive inhibition (phase II)
begins, the functional mobility of structures in which
remains high. Inhibition is quickly eliminated as soon
as the exposure is eliminated or the dose reaches the
stimulating biological activity value of DS. In the first
case, the state of the seed returns to its initial state
and its reaction takes the initial parameters. According
to the irritation theory [18], the phase of preventive
braking occurs as a result of exposure to fields of low
intensity and high exposure. With the achievement of
D=DS comes the phase of stimulation of the biological
acti-vity of seeds, characterized-causasia two lifts and
a depression between them. The first rise (PM1) occurs
without changing the growth proportions, and the
second (PM2) is characterized by a change in the ratio of
the growth of individual parts and organs of the treated
seeds [20]. The depression (dead zone) is characterized
by the fact that in it the reaction to irritation tends to
normal, and sometimes even can be negative [20]. The
first rise usually occurs under the influence of an electric
field of high intensity (tension) and low exposure, and
the second rise at medium and high intensities and
long exposures. According to the theory of irritation, the
second rise (PM2) corresponds to the long-term effect
of a high intensity stimulus [20]. Increasing the dose to
D=Du will lead to the beginning of seed oppression
(phase IV), qualitatively divided into two parts: reversible
(D < DL) and irreversible (D ≥ DL) oppression.
In case of reversible oppression (phase IV1), after
the field is removed, the seed can return to the initial
state of response after a certain period of time, while
irreversible oppression (phase IV2) will definitely lead to
death. Inhibition (inhibition) occurs as a response of the
seed to an excessively strong (excessive high intensity at
high exposure) impact from the electric field.
Thus, the above shows that the seed as a holistic
biological reacting organism is protected on both sides.
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Primary preventive braking blocks the action of weak,
insignificant electrical signals, so that the seed "does not
spend its energy potential "on trifles" and responds only
to sufficiently strong irritation" [19]. A reversible inhibition
(secondary inhibition) protects the seed from the
action of excessively strong electric fields, contributing
to the expansion of the range of response doses while
maintaining its functional ability to metabolism.
It should be noted that the magnitude of doses the
effects of electric fields, triggering the onset of different
phases of the reactions depends on the parameters
of the electric field (tension, exposition, species), seed
(moisture content, variety selection, reproduction,
physiological
state)
and
environmental
(time,
geography, climate). This requires a substantiation of
pre-sowing seed activation regimes taking into account
the specific conditions of their treatment and zoning.
Thus, the comparison of figures 1a and 1b indicates
the appropriateness of the applied regularity of the
reaction of seeds from the dose of the irritating effect of
the external electric field.
To start the stimulation of the seed, the electric field
dose should reach the DS level, at which its information
signal will cause an energy explosion in the family,
changing the physiological equilibrium state of the latter.
From this moment begins the transformation of external
energy into internal free energy, which activates the
internal biochemical processes of the seed.
In this case, the transformation of the free energy of
the external electric field into the internal energy of the
seed depends on two conditions. First, the energy of the
electric field should quantitatively sufficiently correspond
to the internal state of the seed. The second free energy
of the electric field to represent the information in a
qualitative respect should have an affinity with the
internal energy of the seed, i.e. the energy of the impact
should be brought into line with the free energy of the
seed. Obviously, this aspect of the information content
of the acting electric field can explain the lowest energy
costs for the stimulation of bioactivity of seeds during
their treatment in the electric field of direct current (see
table 1).
In the case when the energy of the electric field
and the free internal energy of a particular seed will
correspond to each other in an informative respect
quantitatively,a process of stimulation occurs. This
corresponds to the dose range of the electric field DS ≤
D < Du (figure 1). Further amplification of the information
signal to the Control leads to the inclusion of catalysts
– inhibitors that slow down the flow of biochemical
processes, which corresponds to the beginning of the
phase of seed suppression.
A special role in the regulation of life is played by
enzymes that create energy polarization within the seed,
providing directed movement of substances at the right
time, in the right place and in the required amount, to
discharge free energy or to slow it down in accordance
with information. All this is aimed at maintaining the main
function-self – preservation of the seed.
The standpoint of information the action of enzymes
is the basis of metabolism in the cell, associated with the
polarity of individual structures of the cytoplasm. In this
case, the cytoplasmic polarization energy used for the
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direct movement of substances in the whole seed is the
result of the signal effect of the external electric field
on the internal free energy of the cell, where nuclear
information (DNA) is the program of final behavior, and
the cytoplasm is the structural memory of the seed.
The biochemical and physiological basis for the
stimulation of biological activity of seeds by means
of electric fields has not been sufficiently studied. In
a certain way, these issues are studied to stimulate
the seeds of crops with the help of γ – beam. There is
minimal information about these mechanisms for the
case of stimulation of bioactivity of seeds by treatment
in the electric field.
In the seed, all information is contained in the DNA
of chromatin of the cell nucleus, which is a substance of
chromosomes and consists of DNA, RNA, proteins, lipids
and cations of a number of metals [24,25]. It coordinates
the spatial and temporal deployment of the genetic
fund of cells and includes it in the current morphological
processes.
Chromatin is located in two structural States: dispersed
(diffused) and compact (conden-sed). Dispersed
chromatin is a functionally active part that can support
the process of DNA synthesis in cells in a state of intensive
metabolism. The condensed chromatin is functionally
inactive and forms the main part of the chromatin of
the cells of dormant seeds. The dispersed chromatin
contains functionally active labile DNA involved in the
current life processes. In the condensed chromatin,
a stable DNA is localized, which is deeply inhibited by
histones and deprived of metabolic activity due to the
blocking action. Therefore, in the dormant seeds there is
no synthesis of information RNA and enzymes.
Thus, there is a direct connection between the
structural state of chromatin, DNA in cell poisons and
the intensity of metabolic, morphogenetic processes
in plants. In all cases, chromatin is more dispersed in
actively functioning plant cells and cell nuclei are richer
than labile and genetically active DNA. In dormant
cells chromatin is compact, and DNA is almost entirely
represented by its stable inactivated part.
The regulation of chromatin activity is based on
the processes of condensation and de-gestation,
i.e. repression and derepression of individual parts of
chromatin and DNA sites. The process of activation of
the seed occurs when the ratio changes toward an
increase in the dispersed component of chromatin
and DNA derepression due to a decrease in the level
of inhibitors (histones). It follows that the main task of
stimulating the bioactivity of seeds by the influence of
the electric field is to increase the genetic activity of
chromatin by decondensing its inactive part, ie. change
of its structural composition and functional state.
According to the modern ideas of the stimulation
theory [18], for this task in the seed cells it is necessary to
form special substances – trigger effectors, as if allowing
the process of gene release (derepression) and the
beginning of metabolic processes.
From the analysis of earlier studies on the stimulation
of bioactivity of seeds of grain, vegetable and industrial
crops [17-25], it follows that when an electric field is
applied in biomembranes, free radicals of white enzymes
with an increased level of energy and biochemical
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activity are formed (figure 2). Especially this process
is enhanced in the skin and germ of the kernel of the
seed, which contains lignin and gossypol, capable
of interacting with free radicals to form a variety of
hydroperoxides, synthesized subsequently trigger the
effectors (auxin, Generalova acid, etc.) [8, 13]. With the
formation of the latter after exposure to the electric field
is decondensation chromatin in physiological norms,
thereby increasing gene activity of the cell nucleus and
increased synthesis and accumulation of RNA.
However, in the first days after the treatment of seeds
in the electric field, the content of condensed chromatin
of cell nuclei significantly exceeds physiological norms,
which causes inhibition of RNA synthesis and a decrease
in the genetic activity of the cell nucleus. Apparently, the
seeding is necessary for the restoration of these processes.
In the reverse process of condensation of the chromatin
of the genes, open electrical treatment remains unfused,
i.e. operational, whereas the untreated seed they remain
in inactivated condition. Main problems for users enrolled
in the open state after electrobraid parts of chromatin
correspond to the genes responsible for the manifestation
of quantitative traits of productivity [25].
To start the seed germination process plays an
important role permeability of cell bio-membranes and
numerous membranes of subcellular morphological
structures (mitochondria, nucleus and other organelles).
Therefore, another task of electrical stimulation of seeds
is to increase the permeability of cell membranes to
intensify the flow of nutrients from the cotyledons into
the embryo of the future plant.
Thus, electrical treatment of seeds causes dispersion
of chromatin of the cell nucleus, physiologically normal
ratio of diffuse (genetically active) and condensed
chromatin is restored in the process of seed maturation.
However, a certain part of the dispersed chromatin
continues to function in the process of seed germination.
This is manifested in increasing the intensity of the synthesis
of accumulation and specificity of the new synthesized
RNA, as well as various morphological effects. This
indicates that the positive effect of the electric field
on the growth and development is mediated through
the genetic apparatus of the cell-chro matin of the cell
nucleus.
A specific manifestation of the electric field is the
possibility of direct separation of DNA chains (transition
from the paired state to the non-coupled), which can
serve as a trigger for the separation of chromosomes in
the cell nucleus [17]. As a result of accelerated division
(reproduction) cells, so that the same will lead to the
stimulation of the biological activity of seeds.
When processing seeds in the electric field, other
processes occur, caused by the imposition of an electric

field on a living cell with a biopotential. Cell membranes,
which control numerous cell functions, carry positive
charges on their outer side. The change in the action
potential leads to the excitation of the cell, always
contributing to the strengthening of metabolism.
In addition, due to the separation of charges in the
membrane after the imposition of an external field, there
is an absorption of energy consumed subsequently for
the synthesis of ATP and other vital substances, which
also accelerates the vital processes in the seed.
Another specific effect of the electric field is the
electrophoretic effect that occurs in the cytoplasm
of cells polarized by the imposition of an external
electric field. It is well known that the inherent property
of the cytoplasm is its constant movement along the
walls of the cells at a rate of 1-2 mm / sec, regulates
the exchange of substances in the cell. The result of
superposition of the external field in the volume of
the cytoplasm occur ponderomotive force exerting
mechanical action on the cytoplasm and reduces the
viscosity of the cytoplasm [18], which contributes to its
movement, and with it activated processes of synthesis
biochimical substances of the cells and the viability of
the seeds.
The above-described physical, biochemical and
morphogenetic changes in cells of the seed after the
imposition of an external field may lead to physiological
change, expressed in the acceleration of the process
of respiration, the germination of seeds and the
improvement in the flow of growth, development and
yield of plants in the future.
Summary
1. The specific energy absorbed by the seed
depends on its humidity and orientation relative to the
external electric field. Increased efficiency of stimulation
can be achieved by maximizing the absorbed energy
by oriented supply of seeds relatively to the field-forming
electrodes.
4. Stimulation of biological activity of seeds occurs
as a result of complex (energy, information, genetic)
action of the electric field, which is to increase ten times
conductivity of ions through the energized membranes
due to the increase of their biopotentials, in the
decondensation of the nuclear cells chro-matin under
the action of trigger effectors, activating the synthesis
of enzymes, DNA and RNA, which leads to increased
metabolism and inflow of nutrient substances into the
embryo of the future plant.
5.The external electric field, which carries a certain
irritant signal, has a significant information regulating
effect on the flow of biochemical processes in cells and
the seed as a whole, leading to changes in its biological
activity.
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Abstract
The article deals with the issues of reclamation of meliorative technical means in the conditions of Uzbekistan. To
this end, studied and analyzed the experiences of developed countries. Based on the results of the analysis, it was
decided to jointly conduct research on the development of a mobile electromechanical device and the Sun-Wind
mobile power station. The article considers the issue of reclamation of electrical and electronic equipment in the
conditions of the Republic of Uzbekistan. For this purpose, the experience of developed countries has been studied
and analyzed. Based on the results of the analysis, it was decided that the mobile electromechanical device and
the solar-wind mobile power station should be combined.
Key words: agriculture, land improvement, efficiency, technologies, electric drive, electric car, electric tractor,
renewable energy sources, mobile power station.

I

ntroduction. The agricultural sector is considered
as one of the priority directions in economics and
the level of its development determines the provision
for food security of the Republic of Uzbekistan. Based
on the experience of developed countries, there is a
necessity to find new approaches and mechanisms, to
introduce innovative and energy efficient technologies
and to change the structure of agricultural production in
general so as to ensure the accelerated development
of the agricultural sector.
The Program for the development of agriculture
in 2016–2020 determines the main directions for
the continuation of structural reforms in agricultural
production, the introduction of advanced agricultural
technologies, the comprehensive mechanization of
agriculture and the intensification of raw resources
processing [1]. Along with the optimization of the
acreage, work has been organized in the republic
to accelerate the introduction of modern intensive
technologies and cultivation innovations in the field
of fruit and vegetables sector development. In order
to reclaim and introduce advanced technologies,
the contacts have been established with researchers,
specialists and representatives of business circles from
China, Russia, Turkey, France, Japan, South Korea and a
number of other countries [2].
Recently, as part of the implementation of
comprehensive measures to further improve agricultural
production, a special attention has been paid to
the development of domestic agricultural machinebuilding industry. To this effect, the reorganization of the
agricultural engineering system has been carried out.
As a result, only in 2017, the volume of production
and provision of services for the leasing of agricultural
machinery increased by 1.7 times, and the services of
mechanization - by 2.5 times [3].
Research methodology. At the same time, serious
shortcomings remain in the work on equipping
agricultural producers with high-quality and affordable
domestic equipment, renewing the fleet of vehicles and
ensuring its timely service; these shortcomings include:
• the absence of market mechanisms for the formation
of orders, contracts to supply agricultural machinery to
machine-tractor parks, private organizations and farms
considering real needs, time periods of agrotechnical
operations and funding sources;
• the lack of self-propelled agricultural machinery for

carrying out mass agricultural work in the most optimal
agrotechnical terms, the lack of systematic work on
planning and organizing timely production;
• low level of localization of production and, as
a result, non-competitive net cost of agricultural
machinery produced, leading to an increase in the cost
of mechanization services and final products;
• imperfect mechanism for financing the production
of agricultural machinery, insufficient use of the leasing
mechanism and attracting funds from private service
organizations and farms [4]. A significant obstacle to the
effective development of agricultural sector at present
is the problem of diversification of electricity supply and
the energy supply of farms. Also relevant is the problem of
converting agricultural facilities from fossil fuels to electric
traction using renewable energy sources. The reasons for
these problems are the following aspects:
• At the local level, due to the lack or remoteness from
the power supply systems, fertile land is not cultivated.
Due to the shortage of water resources, more and more
fertile land is coming out of circulation every year.
• The shortage of water resources on the remote
pastures of the republic is acute in animal husbandry.
• In many remote farms, agricultural machinery is idle
due to the lack of fuel and lubricants.
As a result, agrotechnical measures are carried
out untimely or manually, and plant processing is not
sufficiently carried out [6].
There is a plenty of solar and wind energy in sufficient
volumes in the localities mentioned above. Earlier there
were no appropriate technologies, but now such an
opportunity has really appeared. It is necessary to
develop and introduce a scientifically based system
of machines converting renewable energy sources
into electricity. This is impossible without an effective
implementation of innovation technologies [7].
As is known, at present, when carrying out the
majority of agrotechnical operations in row-spacings the
tractors weighing more than 1.5-2 tons are used, with an
average fuel consumption of 5 liter or more per hectare
(l/ha). This in turn leads to increased maintenance costs
and to a higher level of soil compaction.
To eliminate these drawbacks, it is necessary to
introduce some technological changes. One of them is the
transfer of agricultural machinery to electric drive (Fig.1).
The world has already gained experience in the
implementation of renewable energy sources in remote
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regions. Currently, more than two million electric vehicles
are in operation, serviced by the corresponding network
of electric charging stations.
As is known, with the increase in number of electric
vehicles, the infrastructure for charging them should
develop correspondingly. In combination with the
constant improvement of the batteries in electric

(0,4 class (mini); 0,9-1,4 class (medium); 4th class and higher)

Fig.2. Dynamics of transfer of agricultural tractors to
electric drive until 2035

(fossil fuel; compressed gas; electric drive)

Fig.1. Prospects for the transfer of agricultural tractors to
electric drive in the Republic of Uzbekistan up to 2035
vehicles, a turning point should soon be a massive
opening of EV-stations. As in the case of other similar
innovation technologies, the transfer to electric vehicles
will gradually increase. In developed countries, the
construction of new electric charging stations is booming
and according to forecasts, by 2020 the number of
electric charging stations may well exceed the number
of conventional refueling gas stations. Moreover, in some
countries mobile versions are already being exploited.
Agricultural machinery is also gradually being converted
to electric traction starting with mini-tractors. In the future,
transfer of more powerful tractors is expected [8].
First of all, it is necessary to transfer mini tractors (class
- 0, 4) to electric drive, as in this case the expenses for
conducting field tests to refine the design, operational
parameters and safety conditions are significantly
reduced. With proper organization of research, design,
implementation works, a scientifically based system of
operation and service in the conditions of the republic,
the share of mobile technological machines with electric
drive of 0.4 class, can be increased to 70%. Further, with
some lag, the transfer to electric drive is provided for
other classes of machines. Figure 2.
Research results. Taking into account the above
data, we have analyzed the world experience and
scientific basis in our republic. The sequence of required
exploratory research has been specified.
Having studied the experience of developed
countries, and taking into account the scientific and
technical basis of the republic, a project has been
developed aimed at solving the problem of efficient
use of technical potential and land resources using
renewable energy sources.
The main objective of the project is to develop a
multifunctional electromechanical device - BAA-1E, in
combination with a mobile electric charging station
operating on renewable energy sources.
BAA-1E is designed to perform the following
agrotechnical operations:
• Reclamation works in irrigation systems.
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• Autumn and spring additional dressing of grain and
cotton fields.
• Agrotechnical measures for plant protection.
The shortcomings of known small mobile devices are:
they are not adapted to move between the rows, they
do not have combined drives [9].
The solution of the problem lies in the fact that the
dimensions of the wheels and the casing of mobile
electromechanical device meet the agrotechnical
requirements acting in the Republic of Uzbekistan
and are equipped with a combined (mechanical
and electrical) drive. Figure 2 shows the design and
parameters of a mobile electromechanical device [10].
In the future, it is planned to develop an unmanned
version of BAA-1E, which will make it possible to save up
to 70 kg of payload, for example, instead of 100 liters
of fuel, you can fill up to 200 liters when performing
agrotechnical operations on plant nutrition and
protection. This, in turn, increases the performance of
the unit, at the same time improving labor conditions.
Summary. Efficient use of mobile agricultural facilities
requires mobile chargers for recharging in field conditions.
Figs. 4a and 4b show the design of the “Solar-wind”
mobile power station BAA-2 and its working position.
With proper organization of measures for the
introduction of modern technology, the proposed
multifunctional electromechanical device BAA-1E
and “Solar-Wind” mobile electric station-BAA-2 will
be in demand and could be used in all regions of the
Republic of Uzbekistan. Since the above problems are
characteristic for the neighboring republics as well, the
export of these products can be organized [12].
According to the results of static, comparative
studies of the achievements in developed countries and
the results of study by leading researchers in the field of
equipping mobile technical facilities with electric drive,
we can draw the following conclusions:
• It is necessary to conduct a systematic analysis of
the state of operation of mobile agricultural equipment;
• To provide the possibilities of organizing the
production and service of the components of electric
machines and their drives in the conditions of our
republic;
• It is necessary to develop the initial requirements
and design documentation of a multifunctional
electromechanical device - BAA-1E and "Solar-wind"
mobile power plants.
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DEVELOPMENT OF INSTALLATION FOR DRYING OF COTTONCHEESE WITH APPLICATION AS AN ENERGY CARRIER LIQUEFIED
HYDROCARBON GAS – PROPANE
R.K. Djamolov - Ph.D., Senior Researcher JSC “Paxtasanoat ilmiy markazi”
K. Djamolov - Ph.D., associate professor
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract
The article examines drying units for use as an additional fuel source of liquefied petroleum gas (LPG) - propane.
For this, the properties of liquefied hydrocarbon gases are studied. To select a more acceptable supply system for
regasified propane, various methods and devices designed for this purpose were studied. Recommended scheme
of the drying unit technology equipped with regasified propane.
Key words: gas-mechanics, fluid mechanics, cotton-cheese drying, liquefied petroleum gas (LPG)

I

ntroductions. In cotton factories of the Republic
of Uzbekistan, drum-type drying units are installed
in the technological lines for drying raw cotton and
to provide them with a drying agent, heat generators
of the brand IIH-1.9 are used, which produce a drying
agent by mixing the combustion products of natural
gas or heating oil with the air of the environment,
providing the required temperature of the drying agent
by regulating the supply, fuel, depending on the initial
moisture content of raw cotton [1].
Due to the insufficiency of natural gas (methane)
and oven fuel for drying raw cotton in some regions,
it is significantly more difficult to achieve the required
processing capacity and produce cotton fiber with high
quality, which leads to losses.
Setting goals: Application in such cases as an
additional source of fuel liquefied petroleum gas (LPG)
- propane will allow to achieve performance according
to the process regulations and the required quality of
the produced fiber and seeds.
One of the main conditions for the use of liquefied
propane in the national economy is the summing up
of thermal energy from outside to the liquefied phase,
without which the regasification process will stop after
some time.
Taking into account the study of dryers, it was
decided to create an installation based on existing
drum-type dryers. For this, the properties of liquefied
hydrocarbon gases were studied [4, 5,6, 7, 8].
Hydrocarbon gases differ sharply from each other
in boiling points. Methane can become liquid only at
very low temperatures. Liquid methane boils and turns
into gas only at a temperature of –161 ° C. The critical
temperature of methane is 82 ° C. Consequently, in the
rock strata, where the temperature is above 0 ° C, under
no pressure will methane become liquid. Ethane boils
at a rather low temperature (—88 ° C), but its critical
temperature is 32 ° C, therefore, at a temperature lower
than 32 ° C and with sufficient pressure, ethane can turn
into a liquid state. It is even easier to convert propane,
butane and isobutane to a liquid state.For example, in
order to convert these hydrocarbons to a liquid state at
room temperature, a pressure of 7–8 atm for propane is
required, about 3 atm for isobutane, and about 2 atm
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for butane. Table 6 shows the main physical properties
of hydrocarbon and some other gases.
Considering the physical properties of hydrocarbon
gases, it should be noted a large difference in their
densities. Methane is the lightest of hydrocarbon gases,
its density is 0.55 with respect to atmospheric air. Ethane
density is close to air density. Propane and butane are
already heavier. Vapors of liquid hydrocarbons have a
density of 3-4 times greater than the density of air.
The physical properties of substances are in a certain
dependence on their composition and structure. Thus,
typical compounds of hydrogen with non-metals are
either gases (like HC1, HjS, NHj, etc.), or low-boiling liquids
(like H2O). Methane, ethane, propane and butane are
also gases.
Isothermal tanks for the storage of liquefied gases.
Methane, ethane, ethylene in the form of liquid due to
their properties is almost impossible to store in tanks under
pressure. For this purpose, isothermals are used, in which
these products are stored under boiling point pressures.
In some cases, propane, butane or their mixtures (PBF,
NGL) should also be stored in isothermal tanks.
Considering the physical properties of hydrocarbon
gases, it should be noted a large difference in their
densities. Methane is the lightest of hydrocarbon gases,
its density is 0.55 with respect to atmospheric air. Ethane
density is close to air density. Propane and butane are
already heavier. Vapors of liquid hydrocarbons have a
density of 3-4 times greater than the density of air.
The homologous series of unbranched alkanes show
smooth properties. Under normal conditions, methane,
ethane, propane and butane are gases, C5 – C17
hydrocarbons are liquids, and higher hydrocarbons
are solids. All alkanes are lighter than water and do not
dissolve in it.
The design of tanks is determined by many factors,
but the main are chemical and physical properties,
as well as the pressure and temperature of the liquids
and gases in them. Liquefied gases (propane, butane,
etc.) and light gasoline fractions are stored in horizontal
or vertical cylindrical hollow tanks mounted on
foundations or pedestals. In the same containers, often
called monzhusi, store chemically active substances, in
this case, the surface is covered with an anti-corrosion
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facing layer.
Pressure in the cylinder. In a closed tank, LPG forms a
Propane, C3H8 - organic matter of the class of alkanes.
two-phase system. The pressure in the cylinder depends
Contained in natural gas, formed during the cracking
on the saturated vapor pressure (vapor pressure in a
of petroleum products, the separation of associated
closed volume in the presence of a liquid phase) and
petroleum gas, "fatty" natural gas, as by-products
characterizes the evaporation of liquefied gas, which, in
during various chemical reactions. As a representative
turn, depends on the temperature of the liquid phase and
of hydrocarbon gases of fire and explosive, little toxic,
the percentage of propane and butane in it. Evaporation
odorless, has weak narcotic properties
of propane is higher than that of butane, therefore, the
Physical properties.
pressure at negative temperatures is higher.
Colorless, odorless gas.Very little soluble in water. The
The experience of many years of practical
boiling point is −42.1°C. The freezing point is –188 ° C. Forms
exploitation shows:
explosive mixtures with air at a vapor concentration of
- at low ambient temperatures, it is more efficient
2.1 to 9.5%. The self-ignition temperature of propane in
to use LPG with a high content of propane, since this
air at a pressure of 0.1 MPa (760 mm Hg) is 466°C. The
ensures reliable gas evaporation and, consequently, a
critical propane temperature is Tcr = 370 K, the critical
stable supply of the product;
pressure Pcr = 4.27 MPa, the critical specific volume
- at high positive ambient air temperatures, it is more
Vcr = 0.0444 m3/kg. The density of compressed and
efficient to use LPG with a reduced propane content,
liquefied propane at 298 K is 0.493 kg/l.
otherwise a significant overpressure will be created in
• Density of the liquid phase = 510 kg/m3
the reservoir and pipelines, which can adversely affect
• Gas phase density under normal conditions = 2.019
the tightness of the gas system.
kg/m3.
In addition to propane and butane, the composition
• Density of the gas phase at a temperature at 15°
of LPG includes an insignificant amount of methane,
С = 1.900 kg/m3.
ethane and other hydrocarbons, which can change
• Specific heat of combustion = 48 MJ/kg.
the properties of the mixture. Thus, ethane has a
The composition of the liquefied gas is governed
higher, compared with propane, saturated vapor
by the technical standards GOST 27578-87 "Liquefied
pressure, which can have a negative effect at positive
hydrocarbon gases for road transport. Technical
temperatures.
conditions "and GOST 20448-90" Liquefied hydrocarbon
The change in volume of the liquid phase when
fuel gases for household use. Technical conditions. The
heated.The propane-butane mixture has a large
first standard describes the composition of liquefied gas
coefficient of volume expansion of the liquid phase,
used in road transport. On the website of the company
which is 0.003 for propane, and for butane - 0.002 per
Technosoyuz painting booths are presented in a wide
1°C increase in gas temperature. For comparison: the
range, as well as various equipment for car service. In
coefficient of volumetric expansion of propane is 15
winter, it is prescribed to use liquefied
Table 1
gas PA (propane automobile),
Physico-chemical properties of the components of liquefied gas and gasoline
containing 85 ± 10% propane, in
summer - PBA (propane-butane
automobile), containing 50 ± 10%
propane, butane and not more
than 6% unsaturated hydrocarbons.
GOST
20448-90
has
wider
tolerances for the content of
components, including those that
are harmful from the point of view
of exposure to gas equipment (for
example, sulfur and its compounds,
unsaturated hydrocarbons, etc.).
According to these specifications,
gas fuel comes in two grades:
propane-butane winter mixture
(SPBTZ) and summer propanebutane mixture (SPBTL). PBA gas
brand is allowed to be used in
all climatic areas at an ambient
temperature not lower than -20°С.
The PA brand is used in winter in
those climatic areas where the air
temperature drops below -20 ° C
(the recommended interval is -25 ...20°C). In the spring time for the full
development of reserves of liquefied
gas brand PA it is allowed to use it at
temperatures up to 10°C.
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times, and butane - 10 times, more than that of water.
Technical regulations and regulations establish that
the degree of filling of tanks and cylinders depends on
the brand of gas and the difference in its temperature
during filling and subsequent storage. For tanks, the
temperature difference of which does not exceed
40°C, the degree of filling is assumed to be 85%,
with a larger temperature difference, the degree of
filling should decrease. Cylinders are filled by mass in
accordance with the instructions of the “Rules for the
Construction and Safe Operation of Pressure Vessels”.
The maximum permissible heating temperature of
the cylinder should not exceed 45°C, while the vapor
pressure of butane reaches 0.385 MPa, and propane
- 1.4–1.5 MPa. Cylinders must be protected from heat
from the sun or other heat sources.
The change in gas volume during evaporation.
When evaporating 1 liter of liquefied gas, about 250 l
of gaseous gas is formed. Thus, even a slight leakage
of LPG can be very dangerous, since the volume of
gas during evaporation increases 250 times. The density

of the gas phase is 1.5–2.0 times the density of air. This
explains the fact that gas leaks hardly diffuse into the air,
especially indoors. Vapors may accumulate in natural
and artificial depressions, forming an explosive mixture.
Solution of the problem: Taking into account the
conditions of cotton plants and the properties of the
burnt hydrocarbon gases, the scheme of the installation
for drying raw cotton with the use of liquefied propane
was adopted, shown in Figure 1. Here in the section for
drying raw cotton containing a heat generator, smoke
exhauster, spark arrestor, separator of raw cotton ,
a drum-type dryer, pipelines for transporting cotton,
the supply system of the heat generator with a very
“comfortable” gas having high calorific properties is
included [8].
To select a more acceptable supply system for
regasified propane, various methods and devices
designed for this purpose were studied.
The first method is shown in Figure 2 and provides for
the introduction of thermal energy into the tank with
liquefied propane.

1- tank for liquid fuel, 2- valve, 3- heat generator, 4- smoke exhauster, 5- spark extinguisher, 6- raw cotton separator, 7- drum-type
dryer, 8- pipelines for transporting raw cotton.

Fig.1. The sequence of equipment disposition in a plant for drying raw cotton using liquefied hydrocarbon
gas tanks for liquefied hydrocarbon gas

Fig.2. LPG Regasification System with the Built-in Heat Heater (TEN) inside the tank
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The main advantages of such a system are: the ease
of installation of equipment and its relatively low cost.
The disadvantages of this system include the lack of
production of electric heating elements in an explosionproof design and the need to improve automation.
The second method is shown in Figure 3 and
provides for the regasification of liquefied propane in
the evaporator of a special construction. High-quality
evaporators of such a system are manufactured in
Germany and have a relatively high cost. The production
of such automated evaporators in Uzbekistan is not
mastered.

The disadvantages include: the need for continuous
reliable power supply, the need to perform a large
amount of ground work on the strapping of the coolant
and the insulation of the tank.
Analyzing the indicated methods of regasification of
liquefied propane, it was decided that the third method
is more acceptable for the closure plants. On the basis
of this method, an installation has been developed, the
scheme of which is given in
Figure 5. This installation is protected by a patent for
a utility model № UZFAP 01247 [4].
The installation works as follows. Dried raw cotton,

Fig.3. LPG Regasification System with Electric Evaporator
The third method is shown in Figure 4 and provides for
the regasification of liquefied propane by heating the
tank with a heater, in which antifreeze is used as a heat
exchange fluid.
The advantages of this method include: a simple
(safe) scheme for heating the tank, the availability
of the necessary equipment and materials in
Uzbekteletosnabzheniya,
low
construction
and
installation costs, and the possibility of reconstructing
domestic tank installations.

transported by air through pipe 16 through supply system
15 is fed to dryer 14, where smoke extractor 10 through
pipe 11 supplies drying agent (hot air) produced by heat
generator 8. Dried cotton is removed from the working
chamber of the dryer through the outlet of the dryer,
and spent drying agent through the exhaust pipe.
In the heat generator 8, a drying agent is produced
- hot air with the temperature required for drying raw
cotton by mixing the combustion products, metered and
evenly supplied to the heat generator of the regasified

Fig.4. Regasification system for LPG tank heating outside
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LPG, with atmospheric air in the required proportion.
In this embodiment, the LPG regasification is carried
out directly in the tank itself, due to the fact that the
tank is constantly heated by a special evaporation
device made in the form of a heater 6 liquid heat carrier
connected to pipelines that supply and return heat
carrier and pipelines attached to the outer surface of
the tank. For example, antifreeze, which does not freeze
at low temperatures, can also be used as a coolant.
Filling of LPG-free tanks 1 with liquefied gas is carried
out from special filling tanks transported by road, rail
or other transport through pipelines 3 and 4 using a
compressor (or pump) 5. In order to ensure continuous
gas supply to the dryer, the installation contains several
tanks arranged horizontally along their long axis.
In order to achieve greater safety and independence

from weather conditions (heat, cold), the tanks are
made in the form of underground placement and buried
below the ground freezing level so that only the covers
of their 2 openings with shut-off and control valves act
above the ground level.
Result: Taking into account the chosen scheme, the
design documentation of the entire plant for drying
raw cotton was developed. At present, the developed
technology of the liquefied propane generator heat is
being introduced for drying plants of cotton plants as an
additional source for gas and non-fuel furnace zones.
Application in cases of insufficiency of natural gas methane - as an additional source of fuel for liquefied
petroleum gas (LPG) - propane will allow to achieve
performance according to the process regulations and
the required quality of the produced fiber and seeds.
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Abstract
Today, world’s practice shows that cluster is not only means towards to the goals of the industrial policy, but is a
powerful tool for the stimulationofregionaldevelopmentthatfinallycanlead to theimprovementof the trade balance
of region, reinforcement of the employment and etc. The article studies the conceptionof «cluster», and its essential
features. In addition, analyzed international experience of countries that have created clustering from various
industriesas well as participants of the cluster. Considered questions improvement of cluster system in sericulture and
methods of ensuring necessary conditions.
Key words: Cluster, the concept and theory of cluster, regional and industrial clusters, geographic territory, group
of firms, complementary companies, group of institutes, technological chain, clusterization on different industry,
production companies, exploratory organizations, government, financial institutes, modern methods in sericulture.

I

ntroduction. Economic geography during an era of
global competition involves a paradox. It is widely
recognized that changes in technology and competition
have diminished many of the traditional roles of
location. Yet clusters, or geographic concentrations
of interconnected companies, are a striking feature
of virtually every national, regional, state, and even
metropolitan economy, especially in more advanced
nations [1].
Today, clusters represent a new way of thinking
about national, state, and local economies, and they
necessitate new roles for companies, for various levels
of government, and for other institutions in enhancing
competitiveness. For companies, thinking about
competition and strategy has been dominated by what
goes on inside the organization.
Clusters suggest that a good deal of competitive
advantage lies outside companies and even outside
their industries, residing instead in the locations at which
their business units are based. This creates important new
agendas for management that rarely are recognized.
For example, clusters represent a new unit of competitive
analysis along with the firm and industry.
Clusters are driving force in increasing exports and
magnets for attracting foreign investment. Clusters also
represent an important forum in which new types of
dialogue can and must take place among companies,
government agencies, and institutions such as schools,
universities and public utilities [2].
Material and methods.
In this article is used the laws of the Republic of
Uzbekistan, the resolution of the President of the Republic
of Uzbekistan, as well as the theoretical foundations of
clusters and its features. Analyzed scientific works and
publications of the professors in the Commonwealth of
Independent Countries. As a methodology of research,
theoretical and practical analysis and observation
methods were used.
What is a cluster?Clusters have long been part of the
economic landscape with geographic concentrations
of trades and companies in particular industries dating
back for centuries. The intellectual antecedents of
clusters date back at least to Alfred Marshall (1890/1920),
who included a fascinating chapter on the externalities

of specialized industrial locations in his “Principles of
Economics” [3].
Therefore, knowledge about cluster theory has
advanced on the publication of the Competitive
Advantage of Nations by Michael Porter who helped
trigger a large and growing number of formal cluster
initiatives in countries, states, cities, and even entire
regions.
As it is said above, the conception of "cluster" has
been entered into the economic literatureby Michael
Porteraccording to his scientific research that cluster
is the groups of the interconnected companies
concentrated to a geographical attribute, specialized
suppliers, suppliers of services, firms in corresponding
branches, and also the organizations connected to
their activity in certain areas competing, but at the
same time leading teamwork.
Today, the word "cluster" is multiple-valued, uniform
term. The clusters began to develop in the foreign
countries, we may see a lot of scientific researches
about theory ofthe cluster which belongs to foreign
scientists. Firstly, we need to mention about a professor
of the Harward Business SchoolM. Porter,who considered
theories about clusters. Secondly, in addition to
theproblems of functioning clusters are engaged by
other foreign economic scientists S. Stern, M. Delgado, G.
Lindvist, S. Silvell, A. Saxenian, Т. Anderson, S. Schwaag,
E. Bergman, E. Feser, Ch. Ketels, etc. On researches,
these foreign scientists show that the laws and features
of functioning cluster are enough described.
In our opinion, various definitions of the term "cluster"
available on economic literature of scientific foreign
countries were most successfully systematized [4]: (look.
table.1.) Accordingly, submitted definitions which have
been investigated on the foreign literature we should
give a concrete definition about a cluster. A cluster is
a geographically proximate group of interconnected
companies and associated institutions in a particular
field, linked by commonalities and complementarities.
The geographic scope of clusters ranges from a
region, a state, or even a single city to span nearby or
neighboring countries [5].
Data Collection. Nowadays, world’s practice
shows that cluster is not only means towards to the
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Table.1
Various definitions of the term "cluster" on economic literaturegiven by the foreign scientists

goals of the industrial policy, but also is a powerful
tool
for
the
stimulationofregionaldevelopmentth
atfinallycanlead to theimprovementof the trade
balance of region, reinforcement of the employment.
Withintwolastdecadesprocessof formation of cluster
occurredrather
actively.As
a
whole,according
toexperts, apresenttimeclustering is coveredabout 50
%of economyof the leadingcountriesof the world [6]:
(look fig.1.)
Today, cluster economy is attracting the most
attention around the world. A new kind of industrial
consortia on the hand of both business and government.
Many of countries leading in the number of clusters
of various specializations.For instance, Danish, Finnish,
Norwegian and Swedish industry are completely
covered by clustering. So, Finland’s economic policy is
based on clustering.
Actually, France is the world's first resource center
in the field of cosmetics and perfumes. Here are the
best perfumes . Every tenth cosmetic product currently
sold in the world is produced in the Cosmetic Valley
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cluster. Cosmetic Valley
includes about 600
enterprises that are
engaged in all phases
of work, from research
to
production.
The
cluster, which is a unique
source of knowledge
and experience, also
includes seven universities,
large
national
research institutes and
200 private and public
laboratories.
By the way, the
turnover of the IT
industry in India is $
70 billion. Worldwide,
techno-regions
are
trying to repeat the
success of Silicon Valley.
So in Bangalore, Silicon
Plateau is successfully
operating. By the way,
at present the turnover
of the IT industry in
India is 70 billion US
dollars. Note that the
Government of India
provides
significant
tax breaks for hightech companies. So,
all IT organizations can
get tax exemption for
five years, and for ten
years - provided that
the company works
in a techno park. At
the same time, tax
incentives apply to
any
IT-companies,

regardless of the size and form of ownership.
The Great Britain mainly focus an attention to
development of biotechnologies. The government of
this country has allocated $ 30 million to create a fund
that will finance innovative clusters, and identified areas

Fig.1. The most advanced countries by quantity
successfully working with clusters
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around Edinburgh, Oxford and in South-East England as
the main regions where biotech firms are located.
Italy’s industrial clusters account for 43% of the
employment in the industry and more than 30% of
national exports. Most clusters are single-industry (90%)
and specialize in the production of consumer goods:
fabrics, clothes, shoes, jewelry, accessories, as well as
furniture, kitchen equipment, finishing materials and
sanitary equipment. One of the most striking examples of
individual industrial clusters in Italy - Sassuolo includes 220
enterprises, which employ an average of 100 people.
Each year, this cluster produces more than 330 million
square meters of ceramic tiles (almost every fourth tile
in the world) for a total of more than 3 billion euros. The
export of this product brings the country almost 1.5% of
total export earnings. There are 380 clusters in USA, its
specialization especially, computer technology cluster
called Silicon Valley: the birthplace of the world famous
companies Intel, AMD, Oracle, Apple, Cisco, Yahoo!,
eBay. In the United States, more than half of enterprises
operate within clusters, and the share of GDP produced

capital investments made in the United States.
Successfully function of clusters structures in Germany
(chemistry and mechanical engineering), in France
(manufacture of food stuffs, cosmetics). For example, in
France there is a first-ever resource center in the field of
cosmetics and perfumery. Actively, there is a process
of formation cluster in Southeast Asia and China, in
particular, in Singapore (in the field of petrochemistry)
and in Japan (motor industry) as well as other countries.
Today, in China exists more than 60 special cluster places
where composed about 30 thousand firms with number
of employees 3,5 million people. The majority clusters
specialized on manufacture of consumer goods [6].
Nowadays, industrial cluster appears the new
generation that engaged in computer science,
design, ecology, logistic, manufacture of biomedical
preparations [11].(look. table.2.
Active development of clusteris considered an
effective direction of innovative enterprise activity
in the countries with the advanced economy where
basic direction of realization cluster concepts the
Table 2
The basic branches of directions in clusterizing economy of some countries

in them exceeds 60%. Perhaps the most famous and
successful of them is Silicon (Silicon) Valley. This is a
territory in the state of California, characterized by a
high density of high-tech companies associated with the
development and production of computers and their
components. This is especially true of microprocessors,
as well as software, mobile communication devices
and biotechnologies. Despite the creation of a number
of other innovation clusters, Silicon Valley remains the
leading center of its kind, receiving a third of all venture

establishment of interrelations between corporate
structures acts, investment, intermediary, scientific,
educational, public organizations of region.
As we know, Swedish economists T. Anderson and S.
Schwaag determine the basic participants that make
working the groups of cluster [7]: (look.fig.2.)
- consumers of products; - infrastructure of cluster;
- science and formation; - the organs of government
and public organization; - suppliers of raw material;
- suppliers of equipment; - manufacturers of products.
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Fig.2. Participants working groups of the cluster
Foreign experience shows that cluster approach all
over the world that admits as a policy of increase of
competitiveness both national and regional economy.
Result and discussion.
Nowadays, inagriculture complexof the Republic of
Uzbekistan, especially, sericulture is one of the special
branches. Our country ranks along quintuples of the
producers of silk-product in the world and certainly, this
is connected with presence raw materials resource.
Today, inour country is carried outtransition on cluster
system on agricultural branches.The head of the state
of our country has especially paid attentionto step by
stepto proceed oncluster ‘s methodon silk branches
andthe organizationsof manufacture.
There is no doubt in a rich and powerful country
demand for development of industry. President of
the Republic of Uzbekistan Shavkat Mirziyayev pay
a attention to increase a silk products and signed a
resolution "On Measures to Establish Activity of the
Association of Uzbekipaksanoat" on March 29 in 2017 [8].
According to resolution, in purpose of the ensuring
the complex development to silk branch on base of the
creation united full-fledged organizing-technological
chain, directed on intensive development of the stern
base, constant improvement of the processes bringing,
stocking up cocoon silkworm, broad introducing
the efficient methods production and deepened
conversions cocoon silkworm, silk-product in its raw state,
silk yarn, adjustment of the issue of the final products
from silk, increase the export potential to branches, as
well as increasing level to employment and income of
the population in rural terrain.
During the short period of existence of the association,
a significant increase in the export of silk products was
achieved, as well as the expansion of its geography.
For 2018, the Association “Uzpakipaksanoat” increased
the volume of exports of silk products by 165 percent.
According to the results of the first quarter of 2018,
coconut processing enterprises produced industrial
products worth 165 billion soums and consumer goods
worth 19.7 billion soums, as well as 683.3 tons of natural
silk, 1034 thousand meters. silk fabrics.
In the future, the activities of the “Uzbekipaksanoat”
Association will be gradually transferred to the cluster
method of production organization. This is stipulated
by the presidential decree on measures for the further
development of the silk industry in Uzbekistan. Enterprises
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belonging to the Association will receive benefits and
preferences for the period from 2018 to 2023. Their
goal is to modernize production facilities, increase the
volume of competitive and export-oriented products,
and create a sufficient fodder and raw materials base.
Therefore, over two years, President of the Republic of
Uzbekistan adopted a number of resolutions relating to
the silk industry of our country. Especially, on December
4, 2018, Resolution №.PP-4047 “On Additional Measures
to Support the Accelerated Development of the Silk
Industry in the Republic of Uzbekistan” was issued [9].
Investments policy is also directly related to
technological, organizational and social processes
in the silk industry. investment projects are directed in
processing of cocoon raw materials, creation of new
production capacities in regions where silk production
is not available. In 2018, total investments amount of
50.7 mln. US dollars was attracted which 20.4 mln. US
dollarswas invested from foreign investment. There
have been modernized 31 enterprises of Association
and over 33 mln. US dollarswas spent on technical and
technological modernization. In the beginning 2018, the
practice of cultivation of cocoons has been introduced
in the three times a year which is 1.4 times more than in
2017. In a result, more than 18 thousand tons of cocoons
were grown as well as processing of cocoons increased
by 1.4 times in 2018 [11].
As we know that cluster appears the new generation
that engaged in computer science, design, ecology,
logistic, manufacture of biomedical preparations.
Active development of cluster is considered an effective
direction of innovative enterprise activity in the countries
with the advanced economy where basic direction
of realization cluster concepts the establishment of
interrelations between corporate structures acts,
investment, intermediary, scientific, educational, public
organizations of region.
In general, clusters approach to the economic
development of countries provides a good tool for
regional analysis. The study of modern scientific literature
by foreign scientists M. Porter, B. Fezer, K. Ketels, and
others suggests that cluster industrial analysis reveals
consistent steps to identify which clusters are present
in the regional economy, and also makes it possible
to evaluate the strong and weak regional clusters
compared with the national economy [5].
We suggest that implementation of cluster policy
in the country may allow to increase productivity and
innovation activity of enterprises in the cluster as well as
the intensity of small business development and private
entrepreneurship, enhancing the attraction of direct
investments, ensuring accelerated socio-economic
development of cluster-based region.
Conclusion. Nowadays, on the agriculture sectors
of our country is carried outtransition on cluster
system. Government pay attention to step by stepto
proceed on cluster ‘s methodon silk branches and the
organizationsof manufacture.
However, it is necessary to note that the current
mechanism the development of the branch for the silk
industry of industry weakly stimulates the organization
and development of enterprises for some reason:
- firstly, today, the development of the industry is the
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technical and technological backwardness of the silk
production enterprises from their foreign competitors;
- secondly, the strategy of the silk industry in the
republic is aimed to restructuring, technical and
technological renewal of enterprises, which implies
the installation and use of high-performance, modern
equipment. However, the process of updating the
domestic technical base is not so fast
- thirdly,issue is associated with a low level of
innovation and investment, due to the lack of research
and development in the industry.
In this case, in order to carry out actions to create a
cluster mechanism of management and organization in
the sericulture, we need to carry out scientific research
in this industry:
- review and study scientific work and research in the
silk industry;
- consider the essence of the cluster approach,
determine its role in the general system of state
regulation of the silk industry;

- explore the theoretical foundations of cluster
structures;
- study the mechanisms and principles of organization,
management and functioning of clusters;
- analyze the foreign experience of cluster formation
in sericulture;
- investigate and study the existing problems of
managing the mechanism of organization in silk
enterprises.
- develop a proposal for improving the mechanism
of management and organization of the cluster in
sericulture.
In a conclusion, cluster is process objective, however,
great value of industrial policy has a creation. The
purpose of stimulation of unifying processes on cluster
are attraction of business great value various privileges,
acceleration of process ontaking credits, a different
type of the investment under the cluster projects. This
will help to provide steady development and increase
competitiveness of the sericulture in the country.
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Abstract
Physically based, distributed hydrological models are increasingly used in assessment of water resources, best
management practices, climate and land use change. An evaluation of hydrological models’ performance in both
river basin and sub-basin is a vital research topic. In this article, problems in water resource management and the
impact of climate change on the formation of these problems have been studied and given. Furthermore, here
promising solution over resolving the problems has been mentioned. Notably, literature review has been applied, to
study different hydrological model studies conducted around the world.
Key words: climate change, water resources management, hydrological models.

I

ntroduction. The climate change is influencing the
globe and human life in term of human activities and
needs [1], and generally influence refers to the impact
on lives, livelihoods, health and well-being, ecosystem
and species, social and cultural assets and infrastructure
[2]. Due to ongoing climate changes, extreme events of
heat waves, droughts, floods, cyclones and wildfires are
occurring around the world. And these ones are bringing
negative consequences[3] in term of loss in agricultural
production, threats in food security, changes in water
resource availability and increased demand over finite
resources.
The Fifth Assessment Report (AR5) of the
Intergovernmental Panel on Climate Change (IPCC)
predicts an increase of 1.5 °C in global temperature
during the 21st century [4]. However, the predicted
increase by IPCC is a bit higher over Central Asia,
which is expected likely to increase by 3.7°C[5]. Due
to the increase in global temperature, the rate of
evapotranspiration would go up and the consistency of
the water cycle would be changed [6]. As a result, the
unbalanced distribution of atmospheric moisture would
occur, which elevates heavy precipitation in one region
and severe drought in the other [7].
Moreover, climate change is a problem affecting
Uzbekistan as other countries in the globe, and the
Uzhydromet states that the country has already
experienced a 1.6 °C increase in temperature in recent
yearsthan in the past decades. The increase of the
temperature to 0.290С in a decade in all parts of the
country since 1950 and diminishing glacial areas to
0,2%-1% in a year were observed. In addition, there is
evidence that numbers of days with high air temperature
are increased and change in precipitation is occurring
[8], which would influence the water resource availability
over the country in the coming near future. Notably, the
country is highly dependent on water resources, hence
the changes in water availability influence discernibly
the country economy [9]. Since Uzbekistan is introduced
as downstream water user in Central Asia [10] and it
makes the country vulnerable to changes in water
resource.
In fact,Uzbekistan is the primary consumer of water
resources in Central Asia, with about 90 % of surface
water use for agriculture [11]. The country`s main
water sources are surface water, which is generated
by annual precipitation (rain and snow), glaciers and
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water from upstream tributaries [12], and 85 % water
resources are supplied from neighbouring countries[13].
In this case, rivers play an important role in transporting
the surface water, especially the Amu Darya and the Syr
Darya which could be influenced by climate change
in the near future. According to White [14], Amu Darya
river basin would experience an increase in summer
temperature, up to 5 °C for periods of 2070-2099,
which results in increased demand of water resources
in agriculture, between 10.6 and 16%. Similarly, Sagit
Ibatullin, Vladimir Yasinsky [15]shows that by 2030 the
water resources in Amu Darya basin would decrease by
5 to 8% as compared current level and the Syr Darya
could experience 2-5% drop in water resources by 2050.
However, Lioubimtseva and Henebry [16] state that by
2030-2050 the temperature in the mountainous part of
Uzbekistan will increase by 1.5-2.5°C, which results in a
greater runoff in both Syr Darya and the Amu Darya
due to melting mountain glacier, and precipitation will
increase by 100-250 %.
Problem definition. Climate projection presents that
in coming decades temperature and precipitation
regimes will be changed [4], which mostly threaten water
resources in all parts of the world, including in Uzbekistan.
Consequently, most river basins suffer from water
shortage and increased aridity [9]. In fact, changes in
future climate hold uncertainty [17] which poses pressure
for water managers and users. To cope with uncertainty,
new efficient management strategies and measures are
needed, and these require accurate estimation and
modelling of water resources, hydrological parameters
and future climate change [18].
In the case of Uzbekistan, the impact of climate
change and its consequences would be massive than
other Central Asian countries. Since Uzbekistan is a
downstream water user [10] and main water sources are
surface water which comes from upstream tributaries
originated in neighbour countries [13]. Notably, river
basins like Chirchik River Basin (CRB), is the appropriate
geographical unit for transporting surface water,
planning and managing the water resources [19].
Hydrological modelling as a promising solution.
Climate change and human activities are significantly
influencing hydrological cycle [20], and hence,
hydrological trends in past and future needs to be
studied and analysed to understand past changes and
to get an image of changes in the future hydrological
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cycle [21]. Notably, different hydrological models have
been developed all over the world, to identify the
impact of climate, soil properties and human activities
on hydrology and water resources. Model is defined
as a simplified representation of our world [22], and
the best model can make a better simulation of a reallife system. Models have certain characteristics, which
require inputs such as rainfall, air temperature, soil
characteristics, topography, vegetation, hydrogeology
and other physical parameters [22; p-2]. By applying for
hydrological modelling and, adaptive capacity of water
resource management would increase. Below some
modelling studies will be reviewed, in order to see how
different hydrologic and climate models predicted the
past and the future climate change and their impact on
water resources.
Hydrological modelling was undertaken in the
Amazon River basin using the MGB-IPH model [21], which
is physically based, determines all land hydrological
processes. The results of the study illustrate that surface
water contributed 58 % to terrestrial water storage,
while the contribute is 27% and 8% from soil water and
groundwater, respectively. A hydrological trend analysis
was applied in the Yellow River basin using GBHM[ 20]
model to simulate natural runoff, and the results show that
outgoing discharge is decreased from1972 to 2005 due to
artificial water consumption like human use. Christensen
and Lettenmaier [23] reported that during 2070–2099
there would 20 % water shortage over the Colorado River
basin for both emission scenarios, A2 and B1.
The non-parametric Mann-Kendall rank was tested
to see trends and changes in streamflow during 19611997[24], and the results demonstrated that there was 42
% decline in annual streamflow for the period of 1972 and
1997, in comparison with the baseline period of 1961-1971.
Narsimlu, Gosain [25] conducted hydrological research
in Upper Sind River Basin and applied for Soil Water
Assessment Tool (SWAT) under the IPCC A1B scenarios,
to investigate the impact of future climate change on
water resource in the river basin. The results depicted
that average annual streamflow could go up by 16.4
% during 2021-2050, however, it would rise by 93.5 % in
2071-2098.Another remarkable research was on impact
of global climate change on stream low flows, in which
the SWAT mode l[7] was used in combination with RCP
4.5 and 8.5 to assess the changes in water availability
and the frequency of low flow elevated by climate
change. Result derived from the research demonstrated
that 7-day low flow in the water could go up by roughly
19% during 21 century under RCP 4.5 and RCP 8.5, and
increase in average monthly and annual flow was also
predicted, especially in summer.
The number of researches was undertaken in Uzbekistan,
especially the Chirchik River basin (CRB), in which different
aspects of water-related problems were studies. One such
research is Usmanov [18], in which hydrologicalprocesses
in the basin territory were studied. Certainly, estimation and
modelling of water balance were done, by using MIKE SHE
integrated hydrological model.
In addition, various land use layers and hydrological
cycles in the CRB were studied [26], to develop spatial data
for the hydrological model by applying GIS technology
in the CRB, in which HBV and HBV-GAMS models were
used [27], for modelling flow formation zone and flow

Fig.1. SWAT model [7]
distribution zone respectively, to improve water allocation
scheme at the basin scale in areas with intensive irrigation.
Makhmudov [28] studied water balance in groundwater
level of the CRB, by applying for model MIKE SHE and GIS.
In the research, the focus lies on different factors, including

Fig.2. MIKE SHE integrated model [28]
inflow water from tributaries, precipitation, evaporation
and water use in the basin, but precipitation and runoff
were the most influential factors.
Conclusion. The different hydrological and climate
models have been applied to simulate hydrological
regimes and changes in past and future climate in
various river basins. Some models depicted that annual
streamflow would increase throughout 21st century
irrespective of emission scenarios as compared with
the simulated historical flow, whereas some models
showed decrease in stream flow, which could be due to
changes in rainfall intensity. More importantly, increased
precipitation and low flows will be beneficial for regions
managed with both irrigation and rainfed system such as
Uzbekistan. While CMIP5 data products are widely used for
impact analysis of global climate change, the uncertainty
associated with future climate predictions are inevitable.
Projected climate change has the potential to impact the
hydrological cycle in many regions across the globe and
effect water resources.
To address the impact of climate change in due course
of time, evaluation of appropriate adaptation options is
important for having increased adaptive capacity. Results
of the studies above can be useful for developing climate
change adaptation plans, and measures like soil and
water conservation, agriculture, and planting drought
tolerant crops for reducing the climate change impacts.
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PAST AND FUTURE CHANGE IN CLIMATE OVER BOSTANLIK
REGION: A CASE STUDY OF CHIRCHIK RIVER BASIN
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Abstract
The global and regional hydrological cycle has been facing the great influence by climate change. Hydrological
resources play an important role for almost all aspect of the environment, economy and society. Therefore, analysis
of past and future climate change needs to be done, to get an image of changes in climate. In this article, climate
change and its impact on natural resources as well as human life have been reviewed. Additional, past and future
climate change over Bostanliq district (partly Chirchik River Basin) have been analysed. For the baseline period,
1989-2018 meteorological data of Uz Hydromet were employed, whereas for future period, 2018-2048 CMIP5 outputs
in combination with RCP 8.5 were used. Results represent that in 10 years there was rise by 0.3 °C for the period,
1989-2018, whereas the outputs of CMIP5 model showed that in 10 years an increase would be 0.5 °C. for the period
of 2019-2048.
Key words: Climate change, CMIP5 climate model, climate scenario (RCP 8.5), water resources management.
Introduction. Climate change is not new phenomena
[ 1], which has been adopting by human society since
the past centuries. The climate change is defined as
a change in the climate system, which is induced by
variability internal to the climate system, and alteration
in external factors [2] including natural factors such as
changes in solar irradiance as well as volcanism, and
there are also human influences such as greenhouse
emissions mostly due to increased use of fossil fuel, land
use change and land cover change. The variables
are temperature, precipitation, relative humidity, solar
radiation, and wind [3].
Studies on climate change show that in the past
century global and regional hydrological cycle faced
the great influence by climate change [4], which
caused increased temperatures and changes in
precipitation [5]. In fact, hydrological resources play an
important role for almost all aspect of the environment,
economy and society [6], and due to changes
in hydrological resources environmental quality,
economic development and social well-being will be
severely influenced. For example, currently one-third
of the world`s population is experiencing moderate
to high water stress, and by 2025 two-thirds of world`s
population could be under high water stress [7] due
to population growth, increased demand for water
as well as changes in the future climate. Schmidhuber
and Tubiello [8] state that the direct impact of climate
change in food production is an alteration of the agroecological condition and indirect one is changed
in growth and incomes, which results in demand for
agricultural produce. When there are no adaptive
affords, a 2.5°C increase in temperature would result in
an average 0.5 to 2 % loss in the gross domestic product,
and with higher losses in most developing countries[9].
Under a business as usual scenario, climate change
will cause 20-50 % yield reduction almost for all crops
by 2050, and it would threaten the food security of
Uzbekistan [10]. Bobojonov and Aw-Hassan [11] state
that due to increasing temperature and risk of water

shortage, revenues in the farm would decline in 20702100. However, building a dam in upstream countries,
Kyrgyzstan and Tajikistan (Rogun), is causing waterrelated problems like water deficit during the vegetation
period in Uzbekistan [12] which results declined income
in agriculture. Notably, Uzbekistan is more sensitive to
changes, driven by climate changes or anthropogenic
effect, in water resources than Kazakhstan, hence
adaptation to these changes would be an option of
deterring negative consequences in term of loss in
agricultural production.
Problem statement. The undertaken researches in
the CRB illustrate that the basin is currently facing waterrelated problems such as changes in water quality
[13], land salinization, increased aridity and decline in
agriculture production [14]. However, I think the most
influential problem needs to be solved is increased aridity
which is the root cause of other problems. The increased
aridity is the result of continued low flow conditions in CRB
by climate change, and low flow refers to streamflow
in a basin during extended dry weather periods [15].
Evidently, the CRB supplies water for multiple human
activities including agricultural practices and industrial
production. Changes in streamflow of the CRB may put
those activities in threat since water is the main resource
in those activities [16]. In this case, climate change
is the influential factor that creates a barrier for water
managers and users of the basin due to uncertainty
in the future climate and hydrological conditions that
influence streamflow of the CRB.
According to the Four Assessment Report of the
Intergovernmental Panel on Climate Change [17]
global average temperate will increase 1.8 °C to
4.0 °C by 2100 and the Fifth one states that by 2030
- 2052 the world will experience a 1.5°C increase in
temperature [5], However, it is not clear enough that in
the future how the CRB would experience changes in
both temperature and precipitation and their impact
on streamflow. Hence, the impact of future climate
change on streamflow in CRB needs to be studied, to
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get the image of how future climate would unfold in
coming years, 2019-2048.
Changes in past and future climate. The
meteorological data for past period of 1989-2018 over
the CRB is analysed and the outputs of the Coupled
Model Intercomparison Project (CMIP) 5 climate modelin
combination with the Representative Concentration
Pathway(RCP) 8.5 for 2019-2048 over Central Asia have
been used as the records of future climate scenario.
RCP 8.5 scenario was selected for the research, in
order to see how future climate would unfold under the
extinction of substantial measures. RCP 8.5 is a scenario
with high greenhouse gas emissions, which is business as
usual scenario means there are no substantial efforts to
limit emissions [18]. The section is followed by analysis of
temperature (average), precipitation, wind and relative
humidity for baseline period 1989-2018 and future
period, 2019-2048.
The given figure 1 demonstrates the average annual
temperature changes over the Chirchik River Basin during
1989-2018, which was 7.6 °C. Temperature experienced
increased trend than the precipitation which was almost
stable with a lower value in the given period. According
to figure 1, the highest temperature was 8.5 in 2007,
whereas in 2018 the lowest point was explored which
was 5.0 °C. Moreover, the linear regression equation
represents that in 10 years there was rise by 0.3 °C for the
period, 1989-2018.
Figure 2 depicts the average annual precipitation
change over the Chirchik River Basin for the historic
period from 1989 till 2018. Overall average annual
precipitation was almost stable in thirty years, and in 10
years there was a slight rise in precipitation by roughly

1.8 mm. Furthermore, during the given period, the
trend reached a peak in 1993 which was 1286.03 mm.
However, it was dramatically declined by 822.16 mm
which was the lowest one in 1995.
The given figure 3 demonstrates annual average
temperature changes over the CRB for the future period,
2019-2048. The outputs of CMIP5 model shows the CRB
would experience the lowest trend in temperature in
2030 with 5.1 °C, however, the highest one would be 8.5
°C in 2043. Overall in coming thirty years the CRB would
experience an increase in temperature. According
to the linear regression equation, within thirty years
temperature would go up by 1.4°C whereas in 10 years
an increase would be 0.5 °C. In the baseline period, in 10
years increase in temperature was lower by 0.2 °C than
the future period.
Figure 4 depicts the average annual precipitation
change over the Chirchik River Basin for the future period
of 1989-2048. Overall average annual precipitation
would explore declined trend in thirty years, and in 10
years there would be a significant drop in precipitation
by 96 mm. Furthermore, during the given period, the
lowest trend would be 2020 with 914.3 mm, however,
the trend reached a peak in 2022 which was 1814.9
mm. The regression equation represents, in thirty years
precipitation would fall by 286 mm.
Analysis of CMIP5 outputs illustrates that annual
average wind over the CRB is 4.3 m/s for the period of
2019-2048, while annual relative humidity is expected
to be 56%. Overall, projections of CMIP5 under RCP 8.5
shows that the future climate would rapidly change than
baseline period of 1989-2018, especially rapid changes
in both temperature and precipitation.

Fig.1. Average temperature change over the CRB for period of 1989-2018

Fig.2. Annual average temperature change over the CRB for the period of 1989-2018
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Fig.3. Annual precipitation changes over the CRB during 2019-2048

Fig.2. Annual average temperature change over the CRB for the period of 2019-2048
Conclusion. Investigation of past and future climate
change helps to discover an uncertainty in climate
change and to adapt to or to mitigate the changes.
And it is an essential step of improving hydrologically
modelling. Since future climate holds uncertainty, which
makes the countries vulnerable and creates barrier for
water manager and users.
The analysis of paste climate showed that trend of
both temperature and precipitation were a bit slow than
the projected climate pattern. The projected annual
temperature and precipitation showed significant
increase and decrease trend, respectively. The linear

regression equation represents that in 10 years there
was rise by 0.3 °C for the period, 1989-2018, whereas
the outputs of CMIP5 model showed that in 10 years
an increase would be 0.5 °C. for the period of 20192048. Moreover, there was increase in precipitation in
baseline period, by 1.8 mm, while future period would
experience significant drop 96 mm.
It can be said that if water managers and responsible
representatives do not implement substantial measures
and strategies to cope with future climate change, it
would cause decrease in water availability and loss in
agricultural production.
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