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THE POTENTIAL OF UZBEKISTAN’S AGRICULTURE IN
OVERCOMING POVERTY
M. Saidova - c.e.s, Associate Professor
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract
Ensuring the security of the economy of any state is closely interconnected with solving the problems of the social
sphere. As a rule, social problems around the world tend to increase as the population and their needs grow. The
indicators of poverty, hunger, and high mortality rates characterize the problem of weak social orientation of state
policies and are included in the UN development program. The task of any state is to provide opportunities for its
citizens and a decent life. In this regard, the problems of unemployment, the impossibility of providing pensioners
and people with disabilities with means corresponding to the subsistence minimum, and, as a result, the problem
of poverty, are especially acute. This article discusses the aspects of the socio-economic policy of Uzbekistan and
develops the proposals for their improvement in rural areas.
Key words: economics, sociology, labor, unemployment, poverty, state, politics, agriculture, living wage, standard
of living.

I

ntroduction. The problem of poverty has troubled
the human society since ancient times. Nevertheless,
the humanity has not been able to solve this problem.
Moreover, it is paradoxically, the poverty continues to
be an integral feature of any society.
In accordance with the ILO convention “On basic
goals and norms of social policy”, a person has the
right to such a standard of living that is necessary for
the existence and maintenance the health of himself
and his family, the right to be provided in case of
unemployment, because of disability or in case of loss
the livelihood for reasons independent from it [1].
The transition from a centrally planned economy to a
market economy in the CIS countries was accompanied
by profound changes in the distribution of wealth and
income. These changes, expressed in differentiation of
income, were the most significant for the time period
1991 - 2020. In less than ten years, income differentiation,
measured by using the Gini Coefficient, has increased on
average from 0,25-0,28 to 0,35-0,38, ahead of the level
of OECD countries. Increased differentiation occurred
mainly in the CIS countries, less growth is observed in the
countries of Eastern Europe.
The President of the Republic of Uzbekistan
Sh.Mirziyoyev noted: - “According to preliminary
estimates, 12-15% or 4-5 million of the population of
our country are in poverty. This means that their daily
income does not exceed 10-13 thousand soums. Or, for
example, a family can have a car and livestock, but if
one person gets sick, then at least 70% of the family’s
income goes to treatment. Can such a family be called
prosperous? Every day, as president, I am worried about
the question: do our people have enough money for
such necessities of life as food, treatment, education
and children's clothing? ” [2]. Such a characteristic of
society indicates the imperfection of socio-economic
relations in society and is a signal for action aimed at
containing the process of differentiation and solving the
problem of population poverty.
Materials and methods. There are two indicators
that are used to measure a person’s well-being at a
particular point in time: per capita income or per capita
consumer spending.

4

In practice, it is recommended to use the second
indicator due to the fact that incomes are more
volatile than consumption, some sources of income are
difficult to identify, and the probability of providing false
information about incomes is higher.
At the same time, using information on consumption
expenditures as an indicator of well-being, it is
necessary to make certain adjustments to this indicator
in order to take into account changes in prices over
time, price differences between individual countries,
consumed goods at home (including food), the cost of
public goods and services received by the household
(free or subsidized medical care, school meals, public
education).
A widely used methodology for determining the
poverty is the international poverty line. This poverty line
is used by the World Bank for international comparisons. It
was set at $ 1 per day, measured in dollars at purchasing
power parity for the extreme poverty line and $ 2 per
day for the poverty line.
Recently, these poverty lines have been raised to $
1.25 per day and $ 2.5 per day, respectively. The reason
for this was the fact that at present it is this poverty
line that is used by the 15 poorest countries in the
world. However, at the moment, taking into account
the specifics and stages of development of different
countries, other poverty lines are also used.
In particular, for countries with incomes below the
average, the poverty line is set at 3.2 dollars per day
and for countries with incomes above the average - 5.5
dollars per day.
Results. In recent years, the significant progress
has been made in creating publicly accessible, large
databases that can be used to study the poverty.
They allow us to characterize poverty and test many
hypotheses about the factors of poverty, as well as the
impact of specific programs and political reforms on
poverty. For example, comparing the characteristics of
poor and non-poor people or households, it is possible
to carry out a qualitative diagnosis of the problem of
poverty and determine the specific parameters for
helping to combat poverty.
As a rule, information is used for diagnosis in the
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following areas:
Characteristics of family members: age, gender,
ethnicity, education and health status. Demographic
characteristics of the household: gender of the head,
size and ratio of dependents (number of children and
old people per adult working age).
Property: land, livestock, tools and social capital.
Types of activity: sector of activity, sold cultures, type
of employment.
Location: rural / urban, region, district.
Access to utilities: electricity, running water, medical
facility, school, social assistance programs.
Access to the market and private services: distance
to the market, road infrastructure, access to financial
services.
According to estimates by the State Committee
on Statistics of the Republic of Uzbekistan in 2018, the
food-based poverty rate was 11.4%. According to the
World Bank estimates, the poverty rate based on the
international level of the poverty line was 9.6%, with a
poverty line of $ 3.2 per day and 36.6% with a poverty line
of 5.5 $ per day. At the same time, a high level of poverty
is observed in Samarkand, Surkhandarya, Syrdarya,
Andijan regions and the Republic of Karakalpakstan [3].
For example, factors such as the presence of children
under 16 years of age, the presence of unemployed
family members, living in rural areas, the lack of
sustainable income and a high share of the informal
sector, the weak economic development of the region
(low average per capital GRP and its rate) can affect
the household’s likelihood of becoming poor.
So, according to the results of studies carried out
in this area, a relatively recently representative lowincome family consists of 7 people, the average age of
the head of the household is more than 50 years, and he
does not have a higher education [4].
In 11%, the head of a low-income household does
not have a job, and in 93% it does not have a higher
education, and only 24% have a secondary specialized
education. 43% of low-income households do not have
a permanent job, and 11% are considered unemployed.
93% are not connected to the central heating system,
96% - do not have access to the central sewage system,
66% - are not connected to the central water supply.
The results of similar studies conducted by the Institute
for Forecasting and Macroeconomic Research with the
support of the United Nations Development Program
show that the profile of low-income households in the
republic can be characterized as follows: low-income
families are large families with 3 more children, with a
low level of education of family members living in a rural
areas who do not have an able-bodied migrant abroad
who can provide assistance.
At the same time, the state of poverty has a
pronounced regional specificity. Eight regions have
the highest level of poverty. These include the Republic
of Karakalpakstan, Jizzakh, Kashkadarya, Navoi,
Namangan, Surkhandarya, Syrdarya and Khorezm
regions.
These results are consistent with the World Bank's
findings on inclusive diagnostics of the Uzbek economy
in 2014, where, in particular, it is noted that the poorest
households are larger in size due to the larger number

of children, and also have fewer working adults. There is
no significant difference in labor status between groups
with different levels of well-being among men. However,
the participation rate of the poorest women in the labor
force is much lower, despite the fact that the head
of every third household in the first decile is a woman.
So, the three most important factors determining the
difference in incomes are: gender, higher education
and employment sector (jobs in industry differ with the
highest salaries).
These findings confirm the importance of the quality
and the level of education, the quality of employment,
the access to housing and basic living conditions in most
regions in solving the problem of poverty in the country.
Anti-Poverty Guidelines: Macroeconomic and MicroLevel Policies.
Poverty alleviation recommendations should be
based on the characteristics of poor households, barriers
and development priorities, as well as macroeconomic
and micro-level policies.
Discussion. One of the priority areas for the
development of agriculture, an important sector of
the economy of Uzbekistan, is to saturate the domestic
market with food products, achieve self-sufficiency in
the field of their production and ensure food security. The
effective implementation of these tasks made it possible
to solve such acute social issues as the employment of
the population, the improvement of its well-being, and
the improvement of cities and villages.
Over the years of independence, the agricultural
policy of Uzbekistan has undergone major changes.
The agricultural enterprises of the state and collective
sectors were abolished, the farms were created that
introduced advanced technologies in the absence of
administrative command methods of management.
This made it possible to diversify the agricultural industry,
to develop livestock, poultry, fish farming, vegetable
growing, gardening and beekeeping.
The resident population of Uzbekistan as of April 1,
2019 amounted to 33 million 375 thousand 800 people,
having increased by 120.3 thousand people, or 0.4%
since the beginning of the year. The urban population
is 16.865 million people (50.5% of the total population),
the rural population - 16.510 million people (49.5%).
Persons under working age account for 30.4% of the
total resident population, people of working age - 59.5%
and people over working age - 10.1% [5].
Today, 3.6 million people are employed in agriculture
in Uzbekistan. The sector contributes 32% to gross
domestic product. Sales of agricultural products abroad
bring the country up to 25% of all export revenue. The
well-being of more than 16 million people living in rural
areas, as well as the availability of quality food products
on the market and their cost, depend on the productivity
of this industry. With an effective government policy
in agriculture, horticulture and the food industry can
become one of the drivers of economic growth. The WB
names them among sectors of the national economy
with great potential for growth and creation of new
jobs, along with tourism, textile, chemical and gas
chemical industries. In 2018, about 70% of arable land
in Uzbekistan was used for the production of cotton
and wheat. According to WB estimates, a reduction in
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the area of cotton and wheat to 50% of the sown area
led to an increase in gross agricultural output by 51%,
employment in agriculture will grow by 16%, and water
saving - by 11%.
The results of these studies show that in the turnover
of sectors with low demand for labor and low labor
productivity (the lines “cotton”, “wheat” in table 1) are
about 2.3 million hectares of sown area of the country.

the costs associated with the procurement of products.
The poor seedlings of fruit trees, vegetable seeds and
other material resources will be delivered to low-income
families and to the families without a breadwinner. [6]
It should also be noted the role of state regulation in this
matter. Homeowners who use them inefficiently will receive
an official warning, and those who will not grow crops after
the warning will receive an increased land tax rate.

Agricultural potential of the Fergana Valley to create new jobs (by the end of 2019)

Source: The World Bank Calculations.

The balancing of sown areas, focusing on more
productive crops (cherries, vineyards), will lead to the
creation of a large number of jobs in rural areas of the
Fergana Valley.
It is necessary to take into account the fact that
each region has its own poverty profile, which requires
the development of specific measures for each region.
Uzbekistan has large reserves and opportunities to
fully satisfy domestic demand for food and increase
population incomes. Within the framework of the
program “Every Family is an Entrepreneur,” it is planned
to increase the supply of compact greenhouses with an
area of 1–1.5 acres in at least 100 houses in the territory
of each sector. With the help of these greenhouses,
three crops per year can be grown. In addition, the
Council of farmers, dekhkan farms and homeowners put
task together with khokimiyats to build the artesian wells
in mahallas with difficult access to water and increase
productivity. It is planned to expand the practice of
putting into circulation temporarily unused agricultural
land and the provision through this employment of
low-income families. In Andijan, Namangan and
Fergana regions, 31 cooperatives were formed, 1,600
unemployed people were employed. 50 billion soums
were allocated for financial support of the cooperatives
from the fund of the Council of farmers, dekhkan farms
and owners of household lands. Such cooperatives will
be created in other regions. A total of 24 billion soums will
be allocated from the fund of the Ministry of Employment
and Labor Relations to unemployed people who have
joined the cooperative in the form of subsidies to cover
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Table 1

Conclusions. The study and analysis of the poverty
level is necessary to develop the effective programs to
combat its causes and consequences. In this regard,
the implementation of the program of the President of
the Republic of Uzbekistan in 2020 in the amount of 700
million US dollars to eradicate poverty in our country is
also important.
The results of the analysis of world population incomes
show that today the daily income of about 600 million
people is $ 1.9 [7].
Each reform in Uzbekistan is an important step
towards a competitive economy and is ultimately
aimed at eradicating poverty. With the adoption of the
Action Strategy for the five priority areas of the Republic
of Uzbekistan development for 2017–2021, the free
conversion of our national currency to other currencies
will be supported by decision makers and business
entities is a confirmation of political reform [7].
The cancellation of the state plan for the production
and sale of raw cotton, its pricing by the state and the
reduction of forced sales of grain to the state by 25
percent since the beginning of this year, in 2020, the
effective implementation of the procedure for paying
interest to payers from the budget at a rate equal to
the base rate of the Central Bank and return part of
the value added tax on products sold in the domestic
market, the issuance of licenses and other permits in
2020.
One of the main tasks in overcoming the poverty is
to increase the purchasing power of the population.
Given the fact that 49.5% of the population lives in
rural areas, it is advisable to develop measures to bring
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each village out of poverty. In this regard, to provide
the population with a stable source of income in rural
areas, by Decree of the President of the Republic of
Uzbekistan dated 10.23.2019 “On approval strategies
for the development of agriculture of the Republic of
Uzbekistan for 2020–2030” measures to combat with a
poverty through extraction, reclamation of fallow lands
and planting, focused on the export of agricultural crops
in the area under cotton and wheat, are identified [8].
In addition, a number of government regulations have
established cost recovery procedures for drip and rain
irrigation technologies for fruit producers, as well as for
family business. Special attention was paid to increasing
the employment, income and living standards of the
population through the provision of a loan.
In the adopted Decree of the President of the
Republic of Uzbekistan “On measures to radically update

the state policy in the field of economic development
and poverty reduction” dated 26.03.2020. No. UP 5975
noted: “... the tasks of improving the level and quality of
life of the population in the regions, in particular poverty
reduction, are largely directly related to the organization
of new and stable jobs by creating fundamental
conditions for increasing the competitiveness of all
sectors and spheres of the economy and enterprise
development” [9].
Therefore, one of the important factors of poverty
in rural areas is the lack of qualified personnel. Ensuring
close integration of education, science and agricultural
production, training, retraining and advanced training
of personnel on a systematic basis, taking into account
the current and future needs of the agricultural sectors
in highly qualified specialists is a priority in overcoming
such an important social problem.
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EFFICIENCY OF VEGETABLE PRODUCTION IN VARIOUS
TYPES OF GREENHOUSES UNDER THE CLIMATIC
CONDITIONS OF UZBEKISTAN
S.Iskandarov - PhD, Associate Professor,
Andijan branch of Tashkent State Agrarian University

Abstract
Agricultural products grown in greenhouses, in particular, vegetables that are required to satisfy the food demand
of the population, play a critical role in continuous supply of quality food and fresh vegetables to the country supply
of the people residing in the country. During the Research 150 dekhan farms involved in greenhouse vegetable
production in different regions of Uzbekistan were investigated and the efficiency of greenhouse vegetables grown
in those farms was assessed. The investigations revealed that vegetable production in such types of greenhouses
is directly linked with vegetable growing time, greenhouse system efficiency and implementation of innovative
technology; however, despite the high vegetable growing costs the economic efficiency of vegetable production
has increased.
Key words: greenhouse, vegetable, economy, dekhans, farms, investment.

I

ntroduction. Changes in economy are, in all
their aspects, connected with the formation
and development of market relations. For instance,
increasing the volumes of vital agricultural products that
are of great importance to the republic requires the
establishment of stable domestic market conditions, and
especially, the development of global demandable
product manufacturing. In addition, greenhouse
vegetables, in particular, vegetables that are required
to satisfy the food demand of the population, play a
critical role in continuous supply of quality food and
fresh vegetables to the country supply of the people
residing in the country.
Today, those involved in greenhouse vegetable
production are mainly comprised of private business
entities, e.g. farms and dekhan farms, smallholdings
owned by local people and private entrepreneurs. It
should be noted that the said farms and business entities
mainly use plastic and glass greenhouses.
For example, in 2018, there were 31297 greenhouses
in the republic with total area counting 7173,5 hectares,
out of which the number of glass greenhouses was 686
with 326 hectare-area, while the quantity of plastic
greenhouses equaled 30611 with 6847,5 hectare-areas.
Plastic greenhouses (most of them), in turn, can be
divided into two types: heated greenhouses and non
heated (Chinese horticultural techniques) greenhouses.
In addition, there are double layer plastic greenhouses
based on Korean horticultural techniques, modern air
heater greenhouses based on Holland horticultural
techniques, and Israeli mini greenhouses for hydroponic
substrate production.
Since construction and establishment of glass
greenhouses require large amounts of funds, the share
of such greenhouses in the total number greenhouses
equals 2,2 percent. The share of plastic greenhouses is
97,8 percent, while their share in total greenhouse land
area is 95,5 percent.
However, as the analysis shows, most of greenhouses
where vegetables are grown (89,4 percent) are mainly
belong to dekhan farmers and smallholding owners.
The rate of vegetable production by farms and private
entrepreneurs still remains low: 6,4 percent and 4,2
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percent, respectively. In classifying the greenhouses by
type it can be observed that most of greenhouses used
by dekhan farms and smallholding owners in vegetable
cultivation are plastic ones (90,7 percent).
The ratio of glass greenhouses in the total counts 31,3
percent. The percentage of plastic greenhouses used in
farms is 5,9%, whereas the glass ones is 29,5%; the number
of plastic greenhouses used by private entrepreneurs is
29,5%, glass ones – 39,2 private entrepreneurs. Today,
in our republic tomatoes and cucumbers are grown
more frequently compared to other types of vegetables
cultivated in greenhouses. In particular, the share of
tomatoes cultivated in total greenhouse area is 57,6
percent, while the amount of cucumbers is 29,1 percent,
the rest of vegetables grown in greenhouses are citric
and other vegetables that count 13,3percent. Thus,
tomatoes and cucumbers constitute the largest amount
of vegetables produced in greenhouses (Table 1).
Moreover, in analyzing the agricultural production
volumes in terms of business entity types, the average
tomato yield equaled 477,2 centner/ha, whereas the
average cucumber yield was 433,3 centner/ha, out of
which the yield of tomatoes and cucumbers cultivated
by farms is 584,8 centner/ha and 484,7 centner/ha,
respectively; the yield of tomatoes and cucumbers
cultivated by dekhan farms is 404,8 centner /ha and 300,1
centner /ha, respectively; and the yield of tomatoes
and cucumbers cultivated by private entrepreneurs is
593,5 centner/ha and 904,6 centner/ha, respectively.
The analysis shows that compared to dekhan
farms and smallholding owners, the farms and private
entrepreneurs have more advanced and modern
technology, they possess various types of hybrid seeds
and practice innovative agricultural techniques.
Therefore their yield is much larger than the one
achieved by dekhan farms and smallholding owners.
For developing and enhancing the greenhouse
vegetable production system, and brining it into
compliance with international standards it’s feasible
to investigate the global greenhouse vegetable
production planning practice.
Thus, the main objectives and goals of greenhouse
vegetable production development are as follows:
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Table 1
Vegetable Cultivated Land Areas and Production Volumes in Greenhouses Owned by Different Business Entities of
the Republic (as of 2018)

firstly, continuous supply of these products to the
domestic market and satisfaction of population needs;
and secondly, increasing the export volumes and raising
the quality to a new level.
The basic prerequisites for increasing the efficiency
of greenhouse vegetable production are the rational
human resource management, use of released
varieties of seeds that have high biologic efficiency,
implementation of intense and innovative techniques
for complex integration of all production processes and
reduction of resource costs, efficient use of minerals and
organic fertilizers, as well as adoption of chemical and
biological techniques for flora protection.
Materials and Methods. In assessing the efficiency
of greenhouse vegetable production its unique
characteristics and properties should also be taken
into consideration. The major objective of greenhouse
vegetable system is production of fresh vegetables and
supply of the population with these types of products
in winter and spring periods. Production of vegetables
in greenhouses allows to make a harvest several times
a year. Based on the above mentioned characteristics
of greenhouse vegetable production the following
parameters can be used in assessing its economic
efficiency:
- gross harvest of vegetables (by type);
- amount and value of vegetables harvested from
1m2 greenhouse area;
- labor resources used for one time production;
- unit cost of one time production (according to
the types of costs: heating and seeding costs, mineral
fertilizer, chemical agent costs and etc.);

- average selling price of a single product;
- heating and seeding costs, mineral fertilizer,
chemical agent and watering costs incurred per 1m2
greenhouse area and 1 centner of the product;
- gross profit;
- net profit per 1m2 greenhouse area and 1 centner
of the product;
- production profitability.
During the Research 150 dekhan farms involved in
greenhouse vegetable production in different regions
of Uzbekistan were investigated and the efficiency of
greenhouse vegetables grown in those farms was assessed.
Results. The dekhan farms investigated have been
involved in greenhouse vegetable production for
many years and are deemed to be highly experienced
smallholding farms.
The greenhouses they possess were built 15-20 years
ago; they are plastic greenhouses (table 2) that have a
simple (local) design and based on heavy metals (trysquare, e.g. triangle steel or reinforced framed).
These greenhouses have been functioning for many
years. The area of greenhouses owned by the dekhan
farms investigated was 0,01-0,10 ha.
In view of this, unit cost of producing 1kg of tomatoes
in plastic greenhouses amounted to 1017 soums, the
selling price of these tomatoes was 2500 soums. The
amount of profit made is 1483 soums, e.g. the profit per
1 m2 land area was 8898 soums. The final profitability
coefficient equaled 145,8 percent. During the research
comparative and relative assessment of the economic
efficiency of vegetable production in 1 hectare of
greenhouses of various types was performed (Table 3).
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Economic Efficiency of Vegetable Production in Various Types of Greenhouses (in 2016)

Table 2

Table 3
Comparative and Relative Assessment of the Economic Efficiency of Vegetable Production in 1 Hectare of
Greenhouses of Various Types

Calculated by authors based on information provided by various types of greenhouses

Despite the fact that 1 kg vegetable production
volume was larger in other types of greenhouses
(glass greenhouses, Korean methodology based
greenhouses, and greenhouses equipped with modern
technology), the production volume in greenhouses
based on Chinese techniques was 12 to 30 kg, whereas
the average selling price varied from 3000 soums to
5000 soums, e.g. the economic efficiency rate equaled
160,1 percent. However, due to the shorter operation
period (3-4 month) of these Chinese greenhouses, and
the lower quality of products cultivated in such type
of greenhouses compared with others, the profit per
kilogram of cultivated product was 1163 soums, while
the profitability rate was 87 percent.

10

Vegetable growing efficiency in the greenhouses
investigated is directly linked to cultivation period,
effectiveness of heating system, and implementation
of modern horticultural techniques. However, in spite of
the fact that production costs were high, an increase in
the economic efficiency was observed.
Profit per 1 m 2 land area = the amount of product
harvested from 1 m2 4,5 (the amount of product
harvested from 1 m2) х 983 (profit per kilogram of
product) = 4423,5 soums.
The harvest and yield capacity of modern
greenhouses was very high, for instance, in Holland the
quantity of products harvested from 1 hectare land
equals 1000 tons. At present, under the local conditions,
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this number amounts to 300-350 tons. The experts say
that under the climatic conditions of our country, a
sharp decline in the harvesting rate results from extreme
weather warming in spring. Yet, the payback period of
such greenhouses is 2-3 years.
Discussion. The theoretical and practical aspects
of this problem and the economic efficiency issues
were studied in researches conducted by such foreign
scientists, as V.P. Vasilenko, A.P.Kozlova, [5] K.K.
Chalbaev,[6] V.V. Gorkovy, V.V.Kuznesov [7].
In Uzbekistan the theoretical and practical aspects
of this problem were investigated by T.Kh.Farmonov,
N.S.Khushmatov, [8]U.Mukhitdinova,[9] O.T. Jumaev
[10]. These agricultural scientists studied the outdoor
fruit and vegetable complex. The issue of improving
the efficiency of greenhouse vegetable production
has not been investigated in depth. In our opinion,
the problem of assessing different techniques used in
greenhouses and the economic efficiency of related
planning activities implemented by private agricultural
business entities, e.g.farms and dekhan farms has not
been investigated either in the economic science, or

agricultural science.
Conclusion. The main goals and objectives of
comparative and relative economic assessment of
vegetable production in various types of greenhouses is
estimating and showing the feasibility of their payback
period (coverage of costs) based on calculations
of possible net profit per 1m2 land, the production
profitability, and economic efficiency.
Thus, the indoor vegetable production network should
pay a great attention to the increasing of greenhouse
vegetable production volumes and improving the
product quality, to the supply of this products to the
market even during the out-of-season periods, reducing
the unit cost and labor costs, and thus enhancing the
competitiveness.
The investigations revealed that vegetable
production in such types of greenhouses is directly
linked with vegetable growing time, greenhouse
system efficiency and implementation of innovative
technology; however, despite the high vegetable
growing costs the economic efficiency of vegetable
production has increased.
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GOVERNMENT SUPPORT MECHANISMS FOR IMPROVING THE
EFFICIENCY OF FISH FARMIMG IN UZBEKISTAN
I.Yunusov - PhD, Associate Professor at the Department of Economics
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract
Increasing the effectiveness of fish production in Agriculture is absolutely important in improvement of food
providing of population. For that reason, indicators of increasing the effectiveness of fish production, importance of
government support, economic incentives by the state for the food supply of fish farms and influenced factors for
activities of fish enterprises are analyzed in the article.
Key words: fish farming, efficiency of fish farms, production of fish products, government support to fish farms,
economic incentives.

I

ntroduction. The dynamic development of the
production system of biological resources is the
most important function of the state policy in the field
of rational resource management. The transition to
market relations in Uzbekistan predetermined the need
to create a new economic mechanism for resource use,
the development of new approaches to state regulation
of the production of fish products.
In modern conditions of economic activity, an
important condition for the effective functioning of the
fish farming is purposeful state policy in the field of fishery
management, in the development of normative-legal
documentation in the field of procurement, production
and sale of finished fish products. The fish farming of the
Republic of Uzbekistan is the most important component
of food security system of the republic. As calculations
show, it must be said that by reducing the production
of raw cotton by 350,000 tons until 2020, about 170,5
thousand hectares of irrigated lands are being released.
As a result, optimization of sown areas and
introduction of modern agro-technologies by 2020 it is
planned to increase the production of grain crops to 8,5
million tons with an increase of 16,4 percent, increase
the volume of potato production - by 35 percent, other
vegetables - by 30 percent, fruits and grapes - by 21,5%,
meat - by 26,2%, milk - by 47,3%, eggs - by 74,5%, fish
products - by 2,5 times [1].
The current practice of financing the production
of fish products does not activate the dynamic
development of the industry. Current practice requires

the search and development of new scientific
approaches to the development of the industry, the
theoretical and methodological justifications for the
specialization of the fish farming, the development of
practical recommendations on the prospects for the
development of the industry, and the definition of state
support mechanisms to improve the efficiency of the
fish farming. The fishing industry is one of the few, where
the role of the state is reduced mainly to regulation
and establishment of the rules. The main goal is to
increase production and provide the population with
domestic products. Fish farms, receiving state support,
can increase the production of marketable fish, meet
the population's requirements for fish products in
accordance with medical norms, and create new work
places for rural areas.
Materials and Methods. According to Ponomareva
O.N. considering the environment of the activity of
fish farms, it is possible to single out the following main
components of its factors that affect efficiency [3]. The
main factors, affecting the change in profit are specific
market conditions, prices for products, raw materials,
energy, bank interest, taxation, tax benefits, etc
(Figure 1).Intra-production factors are specific for each
enterprise depending on its specialization, structure,
time of functioning, current and future tasks [3].
The most common and concrete indicator,
characterizing the activity of fishery enterprises is the
quantity of young fry that has been grown and released
in reservoirs that meets the requirements of biotechnical

Figure 1. The Factors of efficiency of fish farms
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or technical conditions. The quality of young fish and fish
of fish farms to achieve certain efficiency levels, it is
products is still determined by two criteria - the weight
necessary to consider it, not as a passively received
of one young fish and its appearance. Increasing the
income, but as a result of conquest of the market.
volume of production of high-quality and nutritious
As Umarov noted that, governmental policy has an
consumer goods in accordance with the steadily
important role in support and developing strategies to
growing demand of the population is today considered
ongoing activities. In particular, government support
an urgent task for all countries. A special role in this
differentiates in two direct and indirect methods to
belongs to fish farming. It is considered an industry of
innovative activities in developed countries [4].
particular importance. As a result of the development
The development of fish farming in conditions of food
of fish farming and aquaculture in the countries of the
security is an objective necessity, and the economic
world, 174 million tons of fish were grown in 2017.
reforms associated with the development of the industry
Today in the world, fish production has increased
serve to meet the population's demand for fish and fish
sharply and per capita accounts for an average of 20,3
products and to strengthen their health.
kg [15]. Globally, 86,1% of fish products are produced
In order to further increase the objective necessity
in Asia, 7,8% in Europe, 4,4% in the Americas, 1,3% in
and socio-economic significance of the development of
Africa, and more than half of fish exports are related
fish farming, we consider taking the following measures:
to developing countries [16]. In the context of global
– increasing the efficiency of fish farming and fish
climate change, as shown by scientific and practical
products;
experience, fish farming and aquaculture make a
– improving the material and technical supply of
tangible share in the growth of the economy through
the fish farming system and their processing, attracting
the production of safe consumer products.
investments in the industry;
According to FAO, “... by 2050, the world's population
– effective use of natural and artificial reservoirs;
is expected to reach 9.5 billion”, as well as “there may
– widespread introduction of scientifically based
be a shortage of production of safe consumer products”
resource-saving methods and intensive fish farming
[17]. In this regard, the increase in fish consumption is
technologies;
evident, and the inclusion of fish and fish products in
– systematization of organizational and economic
the ration of nutrition is considered an important tool
relations in the fish production value chain;
for ensuring the food security and improving nutrition
– stimulation of the repeated reproduction system of
process. In our country, large-scale work is being carried
fish fry and the provision of feed for fish farms;
out on the systematic implementation of organizational
– development of proposals based on the analysis of
and technological work in the fishing industry, the
foreign experience on the possibilities of introducing its
repeated reproduction of fish fry and the improvement of
significant aspects;
the fodder base, the rational use of natural and artificial
– broad establishment of the cultivation of
reservoirs, storage and processing of fish products. This
commercial fish products, as well as paying attention to
leads to the development of fish farming, as well as
the optimal territorial location of the fish farming industry;
the processing of its products. So, if the volume of fish
– development of government support mechanisms
production in the country in 2000 was 9870 tons, then by
for the development and efficiency of the fishery
2018 it was 90 984.3 tons or 9.2 times more than in 2000. A
industry.
cardinal reform of the industry through the widespread
In our opinion, organizational and economic and
introduction of intensive fish farming technologies,
innovative measures to improve the efficiency of the fish
increasing the production efficiency in our republic is
farming are the main tasks of state regulation, and in this
defined as a priority task [18]. Therefore, today, the study
connection we are suggesting a scheme of government
and analysis of scientific and practical aspects of the
support for fish farms (Figure 2).
development and efficiency of the fishing industry are
The author suggests tools for regulating the efficiency
one of the most actual issues.
of the fishing industry (Figure.3) [2,3].
Results and Discussion. We consider that the
Today, lending and financing, insurance, training
efficiency of fish farming is the ability of fish farming, to
and professional development, the system for the
dynamically maintain a rational proportionality between
development of breeding and genetic fund are one
the factors of fish production, the necessary rates of its
of the important factors in providing the industry with
development, and to resist the internal and external
feed (Figure 4).
influences of market environment in order to meet the
This is, firstly, partial and full coverage by the
population's demand for fish products.
interest rate of bank loans and secondly, the increase
The main stage of efficiency management is the
in the level of water salinity as a result of the rise in
formation of mechanisms of state support that ensure
the surface of groundwater is not included in the
the
target
efficiency
of
enterprise.
These
mechanisms include the
actions of all interested
parties in the products of
the enterprise - the state,
the population, suppliers,
competitors,
owners,
employees,
managers,
and
cover
different
periods of controllability.
Forming the strategy
Figure 2. Government support to fish farms
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current procedure, it is
necessary to enter these
indicators as insurance and
set the maximum amount
of insurance money in the
amount of 30 percent and
an
insurance
premium
of 5 percent and thirdly,
providing the industry with
qualified specialists armed
with modern knowledge will
serve as the basis for further
strengthening
the
food
base.

Figure 3. Tools to regulate the efficiency of the fishing industry

Compiled on the basis of scientific-research results of the author

Figure 4. Economic incentives by the state for the food provision of fish farms
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Conclusions. We think that at the regional level the
real support of the fish farms can be ensured by the
formation of a system of basic laws and regulations,
the identification of priority areas and, on their basis,
investments in the development of the fishing industry,
conducting the continuous monitoring of financial
investments, implementation of measures to create
different conditions for the formation and use of financial
resources, implementation of the strategy for the
development of fish farming. Thus, the fish farming has
great economic importance in the present conditions
and can bring an even greater economic effect in
the long term, with the introduction of new innovative
technologies for processing of products. Organizational
and economic stimulation of strengthening the fodder

base in the fish farms themselves and supplying them
with fodder from external sources, as well as in order to
improve the food supply of farms, the allocation of land
area based on the area of the reservoir, fish productivity
per 1 m3 of the reservoir and the level of groundwater
will give good results.
Therefore, it is advisable to carry out economic
stimulation of food supply for fish farms by the state
through guaranteeing partial coverage of bank loans
and covering their full interest rates, apply insurance
at a 30 percent rate for damage caused as a result
of water mineralization and establish a 5 percent level
of insurance premium, issuance of customs and tax
benefits for feed-processing and pellet-producing
enterprises, fish farms and organizations.
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THE EFFECTIVENESS OF PUMPKIN GROWTH TECHNOLOGY FOR
PALOV KADU-268 VARIETY USING BIO STIMULANTS
M.R. Baratova, Sh. Kosimova - Andijan branch of the Tashkent State Agrarian University
N. Hidirova - Institute of Plant Matter Chemistry named after acad. S.Yu. Yunusov
Abstract
Improvement of product farming technology is a major factor in increasing the production volumes in agriculture
to provide food for people around the world. The use of bio stimulant, as an unconventional organic fertilizer, under
conditions of gray pasture soils has justified itself in terms of economic efficiency. The use of bio stimulant as an
unconventional fertilizer in the soil cover makes it possible to increase the humus amount in soil structure.
Key words: pumpkin, bio stimulant, productivity, economic efficiency, seed production, humus, organic fertilizer.

I

ntroduction. Improvement of product farming
technology is a major factor in increasing the
production volume to provide food for people around
the world. Pumpkin is a very important food product
for meeting the needs of population for food and
industry, therefore an increase in its productivity is one
of the pressing problems in developing countries. It was
scientifically proven that a person should eat pumpkin
systematically throughout the year, that is, in a constant
volume. To achieve this goal, it is necessary to rationally
use the available arable land and intensively increase
productivity [10].
The reason for the need to grow pumpkin in huge
volumes is associated with the features of its consumption
and processing. Carbon water, oils and carbohydrates
are complementary foods for human health. The pumpkin
structure contains more than 50 useful biologically active
substances. In addition, pumpkin is rich in mineral salts,
carbonic waters, various oils, ascorbic acid, retinol,
thiamine, hepatoflavin, niacin and vitamins. The lacks
of vitamin C can lead to such diseases as scurvy and
anemia; the body growth slows down and the vision
becomes blurred. Vitamin B1 and Vitamin B2 are part
of the enzymes involved in the metabolism of oils and
carbohydrates. To provide the body with 2-3.5 milligrams
of vitamins A, B1 and B2, it is necessary to consume C 50120 mg and PP 15-25 mg daily.
Organic food growing using biosimulants is being
developed in France, Ukraine, Russia and Netherlands.
For example, in the Dutch province of Sol, potatoes are
grown without chemicals and fertilizers. That is, potato is
fed only with organic fertilizers and the struggle against
insects is led by technical methods. 1 kg of this potato
is sold on the world market for 8 euros per kg, while,
consumer potatoes grown with mineral fertilizers are sold
on the world market for 2 or 3 euros per kg.
However, it is worth emphasizing that while significant
steps have been taken in the world to grow organic food,
growing food without chemical drugs and biostimulants
is one of the most pressing challenges. Firstly, this method
is environmentally friendly and, secondly, it is very
economical in terms of production costs. This means that
conducting new scientific research in this area is a very
relevant problem of society and science in Uzbekistan.
Uzbekistan is a developing country, and agricultural
reforms are aimed at improving the food supply for the
population. In 2007, vegetables were sown on 159.8
hectares of land and the total harvest was 4669.9 tons,
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in 2010, the total harvest was 6346.4 tons (the product
amount per person increased to 192 kg). This figure
increased to 145 thousand tons in 2018. Vegetable
growing and melon cultivation are ones of the most
important branches of agriculture in Uzbekistan, since
of the available 3.5 million arable land, 213 hectares
or 4.9 percent are used for growing vegetables, melon
and potatoes. Local experts emphasize that every
person who lives in the Central Asian region should eat
63.9 kg of potatoes, 113 kg of vegetables and 98 kg of
melon per year. To meet the requirements of healthcare
organizations, 5-5.5 million tons of vegetables, 1.5 million
tons of potatoes and 2.3-2.4 million tons of melon should
be grown to fully meet the demand of the Uzbek people.
Plant feeding is very important for pumpkin growth,
especially it is important for pumpkin seeds. Increasing
productivity with supplemental feeding is very important,
and this is obvious to many researchers. The authors of the
book "Seeds of Vegetables and Cucurbits Products" [7]
give very useful recommendations on the key situations
associated with the pumpkin cultivation, agricultural
machinery, etc. Well-grounded recommendations are
given on the seeding schedule: they indicated the
pumpkin sowing schedule as (330x70) x100 / 2. With
this schedule, the yield amounts to 6600 seedlings per
hectare. It was emphasized that with this schedule,
the crop can yield 25-30 tons per hectare of pumpkin
varieties Spanish-73 and Palov Kadu [7, 2] Three varieties
of pumpkin are growing in Uzbekistan: Maximum,
Talisman and Pepo. “Spanish-73” refers to pumpkins with
large fruit, as well as "Palov Kadu" and "Kashkar", and
Zucchini and Patisson (bush pumpkin) varieties - to the
ones with hard bark.
Field experiment was carried out in the Andijan
region of Uzbekistan with the aim of increasing
pumpkin productivity using biostimulant technology,
selecting promising pumpkin varieties, developing
seed-growing technology in agriculture, and preparing
recommendations for the farmers to grow the selected
varieties. The following tasks were completed within two
years:
– to sow pumpkin varieties "Palov Kadu - 268" on 0.5
hectares of the experimental field "Nainavo Okshomi";
– to study the effect of "Verva", "Uchqun", "Super
uchqun", "Gossiprin" biostimulants on pumpkin
productivity and to increase the seed amount;
– to conduct phenological observations for each
option;

№2(6).2020 Journal of “Sustainable Agriculture”

ECONOMY. ECONOMIC SCIENCE. OTHER BRANCHES OF THE ECONOMY
– to carry out biometric measurements (the plant
height and its lateral leaves, number of branches);
– to assess seed by morphological characteristics of
fruit (height, width, diameter, color, cobweb, epidermis
thickness;
– to determine productivity (fruits and seeds);
– to assess economic efficiency.
Materials and Methods. Studies and field experiments
were conducted according to the methodology of B.A.
Dospekhov "Methodology of field experience with the
basics of statistical processing of research results" and
according to B. Azimov’s method [3, 4].
Sites of field experiments, soil and climatic conditions.
The experiments were conducted on 0.5 hectares of
experimental fields in the Andijan Scientific Experimental
Station for growing vegetable (potato) and cucurbits
products (melon), and in Shakhrikhan district of
Andijan region, the Nainavo farm, in 2018-2019. Both
experimental plots were similar to each other as they
were located in the same region and were similar to
other fields that specialize in growing vegetables in the
lowlands of Uzbekistan. The temperature in the region is
very changeable, rainy, the annual precipitation is 200225 mm. The relative moisture content of summer season
averages to 35-40%. Winter is cold with dew drops. The
coldest month is January (-15, -18 degrees). The hottest
month is July (+35, +44 degrees).
Results of field experiments. The seeds for sowing
were prepared and grown. Before sowing, the seeds
were checked and the damaged ones were separated
manually; it was planned to use 5 kg of seeds. Pumpkin
variety Palov Kadu-268 was treated with “Verva”,
“Uchkun”, “Super-Uchkun” and Gossyprin biostimulants,
and then sown directly into soil. The sowing process
was organized as follows: the day before sowing, the
seeds were placed in an infusion of Verva, Uchqun,
Super Uchqun, and Gossiprin biostimulants in proportion
of 200 ml/kg for soaking and then they were dried. As
the “Uchqun” and “Super Uchqun” biostimulants have
a liquid form, Gossiprin alone (having powdery and
resinous nature), was weighed first, and then the infusion
was prepared. As soon as the seeds had grown out of
soil, they were treated with a forage resin prepared of 2
liters of vegetable oil, 2 kg of Clorophos chemical and
40 kg of oilcake per hectare to struggle the insects such
as root worms, short-haired maggots and plant lice, etc.
Thanks to this method, all seedlings were saved:
1. On a field of 0.5 hectares, 2.5 kg of pumpkin seeds
of the Palov Kadu–268 variety were sown.
2. To ensure timely and even germination of seeds, soil
moisture content was maintained at the level of 85-90%.
3. The use of forage resin to save seedlings from
harmful insects gave positive results.
Pumpkin seeds after treatment with biostimulants
were sown in experimental fields on April 10, 2018. In
accordance with seed growing methods, a 1000 meters
isolated area was marked around the experimental
plot. All agrotechnical tasks were performed strictly in
accordance with the requirements of the seed growing
method.
Results of phenological observation of a field
experiment. Seed germination time: on April 10, 2019 the
seeds treated with biostimulants were sown according
to field design and watered satisfactorily. On the day
of sowing, the air temperature was + 20 + 220С, and the

temperature in soil level was + 18 + 200С. The germination
time of pumpkin seeds is shown in Table 1.
Table 1
Data from "Nainavo Okshomi" farm. The germination
time of pumpkin variety Palov Kadu–268
Year

1-v

2-v

3-v

4-v

5-v

2018

29.04

28.04

26.04

25.04

27.04

2019

17.04

16.04

16.04

15.04

16.04

Seed growth variants in the Nainavo Okshomi farm
plots, in 2019, had some differences: 7 days for the 1st
variant, 6 days – for the 2nd, 6 days – for the 3rd, 5 days
– for the 4th and 6 days for the 5th variant. In 2018, these
differences were: 9 days for the 1st variant, 8 days – for
the 2nd, 6.4 days – for the 3rd, 5.2 days - for the 4th and
7.8 days for the 5th variant. Thus, in 2018 and 2019, it
was observed that for the 3rd and 4th variants, the seed
growth time was shorter than for other variants. Seeds
that grow at the shortest possible time have the following
positive aspects: firstly, the shortening of plants growing
time (the fruits ripen quickly), and secondly, a decrease
in the level of rotting and soil damage, compared to the
control (reference) dispersion in the spring season.
Agro technical activities (fertilization, watering,
mincing) were organized based on the recommendations
given in the textbook [4]. Although in all variants, the
agricultural technologies were performed in a similar
way, the differences were observed in the phases of
plant cultivation and development, depending on the
amount of bio stimulant forage (table 2).
Table 2
Time of the germination phase of pumpkin variety
Palov Kadu -268
Year
1-v
2-v
3-v
4-v
5-v
2018

08.06

07.06

04.06

03.06

06.06

2019

26.05

25.05

23.05

21.05

26.05

Comparison of the results in 2018 allowed us to obtain
the following values over time: the total deviation was 40
days for the 1st variant, 40 days - for the 2nd , 39 days – for
the 3rd , 39 days – for the 4th , 38 days - for the 5th variant.
In 2019, these values were: 39 days for the 1st variant,
39 days - for the 2nd , 37 days – for the 3rd , 36 days – for
the 4th, and 40 days for the 5th variant. The shortening of
growing time resulted in early flowering of plants.
If to compare the plant flowering phase with the
one in 2018, then the differences are: 51 days for the
1st variant, 49 days - for the 2nd , 49 days – for the 3rd, 48
days – for the 4th , and 51 days for the 5th variant. In 2019,
the following variables were observed: 49 days for the 1st
variant, 45 days – for the 2nd, 43 days – for the 3rd, 43 days
– for the 4th, and 46 days for the 5th variant, respectively.
In addition, the flowering phase in variants 3 and 4
was early, and with the bio stimulants “Uchkun” and
“Super Uchkun”, the flowering time was reduced. This
allowed the plants to enter the progeny phase earlier.
These results made it possible to grow high quality
and large fruits, and to grow additional fruits on the
higher branches. As can be seen from the table, the
calculated variables on the breeding phase in the 3rd
and 4th variants started a little earlier. When the periods
of flowering and breeding coincide with the beginning
of summer hot days, the fall of blossom clusters and fruit
elements can be observed.
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The agreement of the obtained experimental results
consists in the fact that with the variants of seeds treated
with bio stimulants "Uchkun" and "Super Uchkun", the
flowering and breeding phases come early. This allows
for higher yields and improved fruit quality.
Results and Discussion. Economic efficiency based
on the results of yield increase, the following variable
values were defined (6,600 plant units per hectare):
1st variant: reference and total costs not exceeding
the specified criterion given in the methodological
manual. This was considered as zero expense. The yield
was 23.3 tons per hectare (table 3).
2nd variant: 200 grams of Gossiprin bio stimulant was
purchased for 20,000 Uzbek soums, and after treatment,
5 kg of seeds were sown on 1 ha.
The additional yield was 200 kg of pumpkin for the 2nd
variant. Knowing that the market price for 1 kg of pumpkin
is 1000 Uzbek soums, the total profit was 2,000,000 Uzbek
soums. The additional net profit amounted to 1,980,000
Uzbek soums: "2,000,000 -20,000 = 1,980,000".
Table 3
Farm field "Nainavo Okshomi", pumpkin variety Palov
Kadu -268
Variants
2018/2019

Number of
fruits on plants
2018/2019

Fruit weight
(kg)2018/2019

Productivity
(c/ha)
2018/2019

1

1.2/ 1.3

2.7/ 2.72

213 /233

2

1.6 /1.3

2.22 /2.74

234 /235

3

1.8 /1.4

2.33 /2.8

277 /258

4

1.7/ 1.5

2.73 /3.0

306 /297

5

1.5 /1.4

2.46 / 2.6

243 /240

3 variant: 200 grams of “Uchkun” bio stimulant was
purchased for 20,000 Uzbek soums, and after treatment,
5 kg of seeds were sown on 1 ha. The additional yield
was 2500 kg for the 3rd variant. Knowing that the market
price of 1 kg of pumpkin was 1000 Uzbek soums, the total
profit was 2.5 million Uzbek soums. Additional net profit
amounted to 2.5 million Uzbek soums: “2,500,000–20,000
= 2,480,000.
4th variant: 200 grams of “Super Uchqun” bio
stimulant was purchased for 20,000 Uzbek soums, and
after treatment, 5 kg of seeds were sown on 1 ha. The
additional yield for the 4th variant was 6400 kg, and
knowing that the market price of 1 kg of pumpkin was
1000 Uzbek soums, the total profit was 6.4 million Uzbek
soums. The additional net profit amounted to 6,400,000rd

20,000 = 6,380,000 Uzbek soums.
5th variant: 200 grams of “Verva” biostimulant was
purchased for 10,000 Uzbek soums, and after treatment,
5 kg of seeds were sown on 1 ha. The additional yield
for the 5th variant was 700 kg. Knowing that the market
price of 1 kg of pumpkin was 1,000 Uzbek soums, the
total profit was 700,000 Uzbek soums, The additional net
profit was 700,000 - 10,000 = 690,000.
Conclusions:
1. The use of a bio stimulant as an unconventional
organic fertilizer in gray pasture soils has justified itself
in terms of economic efficiency. Based on the above
facts, it was recommended to the farm managers to use
a bio stimulant as the best organic fertilizer to increase
the productivity of pumpkin plants.
2. The use of a bio stimulant as an unconventional
fertilizer in the soil cover allows increasing the amount
of humus in soil structure. Although humus was sprayed
during the period of plant growth, in experimental
variants a 0.06–0.05% of volume excess was observed
when compared with the reference one.
3. During the growth period, the amount of labile soil
nutrients in the experimental plot did not change during
the beginning of the growing season, in the flowering
period and at the end of the harvest.
4. The increased levels of nutrients in the 3rd and
4th variants positively influenced the growth and
development of the pumpkin. As a result, high indices
of height, crop elements and harvested crops were
observed on the experimental plot.
5. According to the results of field studies of pumpkin
variety Palov Kadu-268, the productivity turned out to
be high for the 3rd and 4th variants compared to the
reference one. In the reference variant, the yield per
hectare was 25.2 tons of fruit, 136 kg of fruit seeds, for
the 2nd variant - 27.5 tons of fruit and 157 kg of seeds, for
the 3rd variant - 29.5 tons of fruit and 175 kg of seeds, for
the 4th variant - 31.3 tons of fruit and 209 kg of seeds, for
the 5th variant - 26.1 tons of fruit and 149 kg of seeds. The
basic result was the creation of a gene pool of quality
seeds.
6. The use of bio stimulants as an organic fertilizer for
pumpkin cultivation has justified itself from an economic
point of view. As shown by the results of economic
efficiency, the profit for the 2nd variant amounted to
1.800,000 Uzbek soums, for the 3rd variant - 2,480,000
Uzbek soums, for the 4th variant - 6,380,000 Uzbek soums
and for the 5th variant - 690,000 Uzbek soums.
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TAX ADMINISTRATION IS A GUARANTEE OF DEVELOPMENT
OF TAX POLICY
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Abstract
This article discusses the issues of reforming the tax system, improving tax administration in the country, as well as
provides conclusions and recommendations for improving tax administration.
Key words: taxation, administration, reform, economics, development, strategy.

I

ntroduction. The main goal of reforming the tax
system in our country is to further develop production
and stabilize the economy by reducing the tax burden
on taxpayers. In each country, this goal can only be
achieved through the implementation of consistent tax
administration.
The Action Strategy for the five priority areas of
development of the Republic of Uzbekistan for 20172021 has been developed on the basis of a clear analysis
to further deepen democratic reforms and identify
important priorities and clear goals for accelerating the
country's development.
In this area of research, Luky Alfirman's research
on the stochastic boundaries of tax administration is
particularly noteworthy. In his view, the tax capacity of
the tax potential, that is, the economy is expressed in
the form of the formation of all tax revenues, taking into
account the common features, using all the resources
and opportunities[1]. In other words, the tax capacity is
the amount of actual tax revenue, and the tax potential
is the forecast amount of tax revenue obtained as
a result of the regression analysis of stochastic limits.
Scholars such as Enlinson Mattos, Fabiana Rocha, and
Paulo Arvate support Alferman's view and argue that
the untapped tax potential is a measure of inefficiency
but cannot be determined [2].
Research methodology. In the scientific paper,
analysis and synthesis, systematic approach, abstractlogical thinking, economic analysis, grouping, expert
evaluation and comparison methods were used.
Results and Discussion.
It can be said that the main task of the tax policy
pursued in Uzbekistan is to ensure economic growth and
its stability in the country. It is only when economic growth
is achieved that it contributes to the development
of production and its efficiency, increasing the living
standards of the population. Therefore, in a market
economy, the tax system must be constantly improved,
taking into account the level of socio-economic
development of the country.
As noted by President Mirziyoyev, "our main priority
is to further strengthen macroeconomic stability and
maintain high rates of economic growth, including the
balanced state budget at all levels, the stability of the
national currency and prices in the domestic market."
According to the strategy, one of the most important
and topical issues is the scientific analysis of the
implementation of tax reforms and improvement of tax
relations in the context of renewal and modernization

of the country, thereby ensuring the stability of local
budget revenues [3].
We know that local budgets are an important
component of the Republican budget and are the
financial basis for the activities of local governments. The
activity of local budgets allows for the full satisfaction
of local needs and their implementation in close
connection with the implementation of measures taken
by the state in a centralized manner. As local budgets
are the main source of overcoming socio-economic
problems in the regions and the economic basis of
local government, they serve as a key factor in ensuring
the effectiveness of fiscal policy by seeking additional
sources of funding and ensuring the efficient use of
available funds. A factor that ensures the sustainability
of local budgets is to strengthen the revenue base. In
the current context of rapid development, any state
can guarantee its existence only if it has a certain system
of values, and these values can guide every taxpayer to
the main goals that the state must address [4].
Thus, the tax policy of the state is aimed at resolving
issues that are contradictory and competitive. That is, on
the one hand, taxes are collected in the state budget
for economic development, social management and
infrastructure projects by the state, on the other hand,
the establishment of excessive tax rates, ie the growth of
the tax burden has a negative impact on free economic
development.
Revenues of local budgets consist mainly of local
taxes, mandatory payments that perform the tax
function, as well as other sources not prohibited by law.
Local taxes and other mandatory payments:
• tax on the use of gasoline, diesel fuel and gas in
vehicles;
• property tax; land tax; single land tax;
• the right to retail certain types of goods and fees
for certain types of services.
Subventions, transferred revenues and subsidies
allocated from the republican budget of the Republic
of Uzbekistan are the revenues of the republican budget
of the Republic of Karakalpakstan, regional budgets of
regions and the city budget of the city of Tashkent. The
tax on the use of water resources, the fixed tax on certain
types of business activities, the excise tax on beer and
vegetable oil produced in the Republic of Uzbekistan
are transferred to the budgets of the Republic of
Karakalpakstan, local budgets of regions and the city
of Tashkent.
When tax policy leads to an increase in total
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expenditures in the economy as a result of the formation
of the tax structure, negative consequences can occur,
leading to a decrease in the volume of production.
The urgent issue that needs to be addressed now is
not to further reduce the tax burden, but to improve its
structural structure. It is necessary to assess the impact
of various taxes on economic development. Taxes
that hinder the formation of an economy based on
advanced, innovative growth should be abandoned.
It is necessary to apply taxes that do not hinder the
formation of a progressive structure of the economy, the
development of sectorial and regional clusters.
On the other hand, improving the efficiency of
state budget expenditures is also a very important
issue. Therefore, the new “Budgeting” under discussion
is related to the development of social cooperation
between stakeholders. The following institutions are
expected to participate as objects of cooperation in
this area.
In Table 1 below, we consider the subjects of social
Table 1
Subjects of social cooperation in the field of taxation
Represen
tative
organi
zations

Executive
organi
zations

Non-govern
mental
organi
zations

Indivi duals

Taxpayers

Chambers
of the Oliy
Majlis

Cabinet of
Ministers

Chamber of
Com merce
and Industry

Scien tists

Busines
ses and
organi
zations

Factions
of the Oliy
Majlis

Ministry of
finance

Banking
Asso
ciation

Highly qua
lified speci
alists

Individual
entrep
reneurs

Local and
district (city)
represen
tative
bodies

State
Tax Com
mittee

Farmers
and Agricul
tural Associa
tions

Other
indivi
duals

Asso
ciations,
com
panies, hol
dings

State
Customs
Com
mittee

Associa
tion of Acco
untants

Individuals

Other
ministries
and depart
ments

Trade
Unions

Owners

Neighbor
hoods and
citizen gathe
rings

Landow
ners

Tax advisors

cooperation in the field of taxation.
Due to a number of problems in the implementation
of tax administration, in accordance with the Decree
of the President of the Republic of Uzbekistan dated
18.07.2017 PF-5116 "On measures to radically improve
tax administration, increase the collection of taxes and
other mandatory payments" The main directions of the
project are:
- comprehensive assistance to taxpayers in fulfilling
their tax obligations;
- comprehensive assistance in the recovery of
inactive enterprises, improving the financial condition of
low-profit and loss-making enterprises, strengthening the
mechanism of mutual settlements, expanding the tax
base by preventing the growth of tax arrears;
- Further expand cooperation with financial
authorities, relevant ministries and departments, as well
as local government authorities on tax issues, including
through the identification of additional reserves to
increase revenues of the national and local budgets.
Taking into account the advanced foreign
experience, the functions of tax administration for large
taxpayers are entrusted to the state tax administrations
of the regions of the Republic of Karakalpakstan and
the city of Tashkent. There is a new form of government
support for honest taxpayers facing temporary financial
difficulties - in the form of tax holidays. In the event that
taxpayers do not provide grounds for the discrepancies
identified by the results of in-house control, the collection
of taxes and other mandatory payments is introduced in
court.
Conclusion. In conclusion, the above-mentioned
views on tax administration can be further expanded,
summarizing the approaches, based on the criteria for
classifying the forms and types of tax administration. In
our opinion, in the context of the implementation of the
Action Strategy for the Development of Uzbekistan for
2017-2021, it is expedient to implement fiscal policy to
increase local budget revenues, ensure their financial
independence, improve the tax system to ensure interbudgetary balance. Assessment of the representative
tax system for each region includes identification of
all sources of revenue of local budgets, compiling a
single classification of sources of income for different
regions, determining the composition of the standard
(normative) tax base and the representative (average)
tax rate and calculating the tax potential of the region.
This method is important in that it provides an objective
and reliable assessment of the tax potential of the
region. However, the disadvantage of this method is the
complexity and confusion that results from the use of
relatively large amounts of data.
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Abstract
The article presents the results of scientific research estimating the total energy consumption of the ginning industry
and this suggests that the development of a method and a quantitative assessment of the total specific energy
consumption allows us to evaluate the energy efficiency of this production. As the first stage of the calculation, an
analysis of energy consumption was performed for the following groups of their consumption: field work; production
of mineral fertilizers used in cotton growing; water supply for cotton fields (pumping stations, vertical drains);
preparation points and cotton processing enterprises. According to consumption groups, energy capacity is: field
work 41%, mineral fertilizers 14% and irrigation 45%. The analysis of the obtained results shows that cotton production
occupies a rather large place in the total energy consumption in the republic and its savings at each stage of
agricultural work and in industrial processing can give significant results in increasing the efficiency of saving the
country's fuel and energy resources.
Key words: raw cotton, cotton fiber, production cycle, energy capacity, specific energy consumption.

I

ntroduction. One of the largest sectors of national
economy of the Republic of Uzbekistan is a cotton
growing industry. This industry is a significant consumer of
all types of fuel and energy resources (FER); the amount
of consumption of each type of these resources and
total energy capacity of raw cotton and cotton fiber
have not been established [1, 2, 3].
The development of a method and quantitative
assessment of total specific energy consumption of
fuel, electric and heat energy for the production of
final product - cotton fiber – would allow evaluating the
energy capacity of its production [4, 5, 6].
As the first stage of calculation, an analysis of energy
consumption was performed for the following groups:
- work in the field;
- production of mineral fertilizers used in cotton
growing;
- water supply for cotton fields (pumping stations,
vertical drains);
- procurement points and cotton processing
enterprises.
Materials and Methods. The methodological
provisions are based on the results of theoretical and
practical research, in a broad generalization of practical
experience in assessing the total energy intensity of
products, scientific works of TIIAME and the Scientific
and Technical Center of JSC “Uzbekenergo”. Practical
research was carried out using standard and special
developed techniques, the reliability of the results was
evaluated by verifying the research results.
Research results. A calculation of specific
consumption of fuel and energy resources for each
group is given below in accordance with the formation
scheme of total energy capacity of cotton fiber (Fig. 1).

a) specific consumption of fuel and energy resources for the
production of raw cotton; b) specific consumption of fuel and
energy resources for the production of cotton fiber

Fig. 1. Formation scheme of total energy capacity of
cotton fiber
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Calculation is based on regulatory indices adopted
in the country.
Results and Discussion. FER consumption for the
production of raw cotton.
1. The calculation of the share of FER specific
consumption for work in the field.
The share of FER specific consumption per ton of raw
cotton is determined by the formula:
				
(1)
Where from calculation results we obtain the
following values:
θ = 3.4 million equivalent fuel tonne - the annual
consumption of each type of energy for agricultural
needs of the republic; n = 6 is the number of energy
resources; qi - is the conversion factor of energy
resources for fuel equivalent; k = 0.6 - is the share of total
energy consumption per cotton gore; Zc.x = 4 million tons
- a plan for raw cotton harvesting in the republic.
As a result of calculation, the share of FER specific
consumption for raw cotton per work in the cotton field
is:
α1=0,5 equivalent fuel tonne/ t
2. Calculation of the share of FER specific consumption
used for the production of mineral fertilizers applied per
hectare.
The share of FER specific consumption for the nitrogen
fertilizers introduced into soil is determined as:
						
(2)
where:
Ry=880 thousand hectare – is the total area of fertilized
land; ea=830-kVh/t is the total specific energy consumption
for the production of nitrogen fertilizers;
γa = 230 - kg/ha
specific consumption of nitrogen fertilizers; θ2=520 thousand
equivalent fuel tonne is the annual gas consumption for
the production of nitrogen fertilizers.
The share of FER specific consumption for nitrogen
fertilizers introduced into soil is:
a2=0,14 equivalent fuel tonne/ t
The share of FER specific consumption for phosphorus
fertilizers introduced into soil is determined similarly to
formula (2).
Here: еф = 2480 kVh/t, γф = 120 kg/ha, θ2=54 thousand
equivalent fuel tonne
and
a3=0,03 equivalent fuel tonne/ t
3. The calculation of the share of specific consumption
of fuel and energy resources per ton of raw cotton for
irrigation of cotton fields.
This share is determined by the following formula:
						
(3)
where: Wор= 6,7 - billion kVh is the total annual energy
consumption for cotton field irrigation, and
a4=0,54 equivalent fuel tonne/ t
Thus, the energy capacity of one ton of raw cotton is:

22

Including electric power:
Jх.с= 2280 kVh/t
Energy consumption by consumption groups is: work
in the field 41%, mineral fertilizers 14% and irrigation 45%.
Calculation of the share of FER specific consumption
for the production of cotton fiber.
Consider the given factor for procurement points
and ginneries.
1. The share of FER specific consumption at
procurement points.
The share of specific fuel and energy consumption
per ton of cotton fiber is determined as:
						
(4)
where: θi = 29,3 thousand equivalent fuel tonne - is
the total annual energy consumption at procurement
points; Zх.в - thousand t is the plan for the cotton fiber
production in the republic.
The share of specific fuel and energy consumption at
procurement points is:
β1 = 0,02 equivalent fuel tonne/ t
2. The specific consumption of fuel and energy
resources in ginneries.
The share of specific energy consumption per ton of
cotton fiber is determined from the expression:
						
(5)
where: Wi = 446390- equivalent fuel tonne – is the total
annual energy consumption for the cotton fiber produ
ction.
β2 = 0,37 equivalent fuel tonne/ t
The total specific consumption of fuel and energy
resources per ton of cotton fiber is:
and specific electric power consumption is:
J = 650 kVh/t
Thus, the total energy capacity of raw cotton is:
lх.с = 1,3 equivalent fuel tonne/ t
specific power consumption is:
lх.с = 2500 kVh/t
The total energy capacity of cotton fiber is:
lх.в = 4,2 equivalent fuel tonne/ t
specific power consumption is:
lх.в = 7800 kVh/t
Conclusions. The calculations were carried out
without accounting for the energy consumption during
their production (mining, oil and gas production, power
plants), as well as the energy loss for the transportation
(railway, pipeline, electric supply network), the value
of which is in the range of 20-30%. The analysis of the
results obtained shows that the cotton production plays
a rather high role in total energy consumption in the
republic and its savings at each stage of agricultural
work and in industrial processing can give tangible
results in increasing the efficiency of saving the country's
fuel and energy resources.
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ORGANIZATION OF WALNUT PRODUCTION BASED ON THE
INDUSTRIAL METHOD IN UZBEKISTAN
U.Sangirova - Associate Professor
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers;
B.Nosirov, B.Rakhmonova - Senior lecturers, Andijan branch of Tashkent State Agrarian University
Abstract
Large industrial walnut orchards in Uzbekistan can be created on a cooperative basis. An example of this
approach is the experience of entrepreneurs who combine efforts to grow and use walnuts, acquiring 2 hectares of
land for agricultural entrepreneurship. Procurement points will be able to form bulk batches of nuts, sell them on the
domestic market or export them, acting in the form of service cooperatives.
Key words: walnut production, cooperation, walnut trade, procurement points, efficiency.

I

ntroduction. In addition to the usual agricultural
products for Uzbekistan, many types of crops
can be grown and exported. Uzbekistan, which has
favorable natural climatic conditions for the production
and processing of nuts, has a strong potential resource
base. The soil climatic conditions of the region allow to
organize the production of nuts at the industrial level.
However, the lack of a single industrial policy to
support the development of the entire technological
chain, including the cultivation, production, processing
and sale of nuts, limits economic growth in the activities
of this sector.
Research methodology. Local farmers grow and sell
a relatively small number of products that not only hold
prices, such as nuts, but also grow in price from year to
year due to high demand in the global market. But these
favorable conditions do not serve the development of
the economy and the replenishment of the state budget.
It is known that Uzbekistan is one of the world leaders in
the richness of natural resources, but due to insufficient
use of food industry resources and untimely processing of
raw materials, 15-30% of the crop will be lost.

In this regard, it is necessary to constantly update
the means of production based on the integrated
development of the national base of engineering
through the introduction of modern progressive
technologies and best practices in the food industry.
Figure 1 shows the organizational and economic
basis for the development of walnut production and
processing.
During the development of the market system, there
is a large influx of imported food, including packaged
nuts, the quality of which does not meet demand. This
requires foreign economic activity to be coordinated
by the state. Protection of national food producers
through the implementation of tariffs on imported raw
materials has become widespread and active. The
problem of implementing resource-saving technologies
is of paramount practical importance, as much of
the raw material goes to waste. At present, many
national food producers can be included in the ranks
of a series of enterprises processing raw materials for the
same product. Such enterprises are vulnerable to the
changing conditions of the external environment.

Figure 1. The organizational and economic basis for the development of walnut production and processing
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Materiails and methods. The areas where walnuts
can grow are quite limited - only 7% of the planet’s
land area is suitable for this. Uzbekistan is one of the
few countries in the world that is suitable for production
walnuts. In recent years, our country has become one of
the leaders in the production of walnuts.
The fact that our country has risen to 8th place in the
world in volume of walnuts in 2019 with an amount of
56,116 tons means a significant increase in production.
But this shows that we are not able to use the natural
resources of our homeland wisely. At present, the
first steps are being taken in our country to forming
conditions for the creation of intensive walnut groves, to
achieve the development of the industry by providing
the necessary recommendations and guidance to
farmers and to take a worthy place in world markets.
By the Decree of President Shavkat Mirziyoyev dated
June 1, 2017, the Association of Walnut Producers and
Exporters of Uzbekistan was established. The decision is
aimed at encouraging the use of potential arable land
and increasing its efficiency, increasing the production
of competitive walnuts in domestic and foreign markets,
the establishment of modern walnut plantations at
the expense of attracting foreign investment and the
widespread introduction of science-based methods
and intensive technologies.
Based on the decision, was developed a program
of measures to further increase the volume of walnut
production in 2017-2021. It includes the following
stages: 2017−2019 - import of walnut seedlings to the
republic, 2018−2019 - import of walnuts for welding, 2020
- production of high-yielding varieties of walnuts in the
laboratory following the natural and climatic conditions
of the region, 2018− 2020 - to start growing walnuts and
selling them on the domestic and foreign markets.
In Andijan, Kashkadarya, Jizzakh, Namangan,
Samarkand, Surkhandarya, Tashkent and Fergana
regions it is planned to allocate land plots with a total
area of up to 10,000 hectares, suitable for planting
walnut seedlings.
Up to 50 million USD in preferential loans from
international financial organizations will be provided
for walnut plantations. Until 2020, members of the
Association will be exempted from customs duties
on imported equipment for drip irrigation, special
agricultural machinery, walnut seedlings, scions, stocks,
materials that are not produced in Uzbekistan.
Discussion and analysis. According to the above
decision, a total of 557 hectares of new walnut orchards
were planted in Andijan region, a total of 223,000 walnut
saplings were planted on 151 hectares in 2017 and 406
hectares in 2018. In Andijan region, 572,000 walnut
seedlings were planted on a total of 2,397 hectares
under the project to create walnut plantations in 20182019. As a result, 552 jobs were created. In recent years,
the gross yield of walnuts has grown significantly. This is
not hindered by factors such as its artificial production or
falling prices (wheat or other raw materials in agriculture).
Demand for this product is growing as more and more
people around the world are focusing on healthy and
wholesome nutrition, including nuts.
According to the analysis of the nut market by
experts, the average annual increase in the price of

unpeeled walnuts in the last decade was 8%, while that
of refined ones was 10%. Even exotic products cannot
show such a steady increase in price. Unfortunately,
domestic producers do not benefit enough from this. In
this context, the modernization of a promising sector of
the economy will have to wait a long time. Unless, of
course, the rules of the game are changed, which serve
to redirect financial flows in favor of producers and to
balance domestic and foreign markets and bring prices
closer.
Many countries in the world, which import this
product from Uzbekistan, also grow large quantities of
walnuts. But unlike us, it is mainly sold in the domestic
market. People who are wealthy and care enough
about their health are eager to buy very cheap Uzbek
nuts, even if they are not of good quality (fig.2).
According to the comparison of the Association of
Walnut Producers and Exporters, the average annual
consumption of nuts in Europe and the Gulf countries is
4.2-5.6 kg per capita, while in Uzbekistan this figure is only
1.8-2.4 kg. One of the experts pointed out the essence
of the problem - Uzbekistan has enough walnuts, but
the population does not have the financial resources to
buy them. This environment increases the price gap in
the domestic and foreign markets and strengthens the
desire to export high-income products from our country
in any way.
World market conjuncture and favorable climatic
conditions create conditions for the development of
national nuts. However, the role of Uzbekistan in the
production and export of high-demand products
is unsustainable. This is impeded by imbalances in
production and pre-sale preparation for demanding
consumers.
World experience shows that a high-quality product

Figure 2. The volume of walnut production in the world
(with peel), million tons
can only be obtained from seedlings of selected
varieties grown under outstanding agro-industrial
conditions. At the same time, the crop must be sorted,
dried, and packaged in modern forms at well-equipped
enterprises. However, this sector of the economy in
Uzbekistan is not yet developed. Walnut production
is mainly carried out on private households, which,
according to various analyzes, make up more than 8085% of the gross harvest. The largest enterprises involved
in the processing and preparation of walnuts can be
counted on the fingers of one hand. This means that the
production, processing, and export of most walnuts falls
on the shadow market.
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Insufficient organization of production based
on market requirements, low control, leads to the
enrichment of some categories due to the labor of small
producers.
Every fall, more and more people are buying walnuts
from the rural population at low prices in local farmers'
markets. The fact that prices in the domestic market
are much lower than in the world market makes them
more attractive. Due to the lack of preparation facilities
in the villages, small producers cannot wholesale. They
are forced to accept the terms of those whom they
consider entrepreneurs. Walnuts, which cost $ 2-2.5 in the
world market, are sold in domestic markets for only 5-6
thousand UZS per kilogram. These illegal intermediaries
appropriate additional income, which is at least 50% of
the initial price of the wholesale product. Those who then
dry and sort it will have an added value of 300 percent
or more. However, they appear to be privileged and do
not pay income tax. Significant progress has been made
in the organizational work of the Walnut Association.
The Association of Walnut Producers and Exporters
has a significant impact on solving certain problems,
attracting scientists and professionals to their work.
The systematic work carried out since the
establishment of the Walnut Association has yielded
meaningful results. The work of the Association of Walnut
Producers and Exporters, such as the modernization of
industry, the organization of industrial walnut groves,
has begun to bear a yield. As a result of the analysis,
it is planned to install walnut orchards in almost every
district over the past 3 years in order to increase walnut
production by 10 times.
According to the Association of Producers and
Exporters of Walnuts of Uzbekistan, the area of new

walnut orchards created in 2019 amounted to 10.7
thousand hectares, which is almost 3 times more than
in 2015. The largest number of new coconut groves is
located in Samarkand, Kashkadarya and Surkhandarya
regions on an area of more than 5.9 thousand ha.
Conclusions and recommendations. Large industrial
walnut orchards can be established on a cooperative
basis. As an example of this approach, entrepreneurs
have experience combining efforts to grow and use
walnuts, acquiring 2 hectares of land for agricultural
production. Cooperation allows small producers to
form large batches that serve to increase the value
of the product, and they participate in all trade and
economic processes of the product they grow. Thus,
budget revenues will increase due to a decrease in the
activity of the shadow market.
In all regions, it is recommending to create large
industrial walnut orchards that can significantly change
the situation for the better, and organize them on farms,
agricultural companies, small households in the form of a
cooperative. The production and export of agricultural
products, which are in high demand in the world, is one
of the important directions for the further development
of the agricultural sector through the efficient use of
land. If these cooperatives get real mechanisms for
using the resources provided to them, it will be possible
to radically improve the situation in the walnut industry.
In the transparent system of preparation and export,
the newly established procurement points will play an
important role. By operating in the form of a service
cooperative, they will be able to form wholesale
batches of products, sell them on the domestic market
or export them. This will help increase the welfare of the
population by creating new jobs in rural areas.
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Abstract
This paper synthesizes the model and observed data to see the changes of precipitation and air temperature
in the history to provide potential adaptation recommendations for sustainable agricultural practices in the study
area. Karshi steppe, a southern part of Uzbekistan is selected as study area due to water scarcity challenges and
issues with agricultural production under climate change. This study analyzed datasets of Climatic Research Unit
(CRU) which provides data as grids of month-by-month variation in climate from Jan. 1901 to Dec. 2019. This study
conducted analysis of air temperature and precipitation over past 1964-2016 dividing into two time periods of
1964-1990 and 1990-2016 with the 26 years of time span in each and the result shows increase of air temperature by
0.8 °C in Karshi steppe.
Key words: Air temperature, precipitation, climate change, sustainability.

I

ntroduction. Irrigated agriculture and production
of agricultural goods are heavily dependent on
climate parameters. Understanding weather conditions
and analyzing time series changes of precipitation and
air temperature will help to make proper assessments
and decisions for sustainable agriculture and introduce
adaptation measurements to the changes. Central
Asian region is one of the most vulnerable region
to the changing climate [1]. Due to the increase
on greenhouse gases (GHG) and the changes in
climate, the average temperature has increased by
0.9°C since last century [2]. Frequency of intense of
air temperature and precipitation changes and their
variability is expected to be negatively impacted on
crop production [3]. Therefore, climate parameters is
an indispensable part of agriculture and plays a key role
in its sustainability [4]. Air temperature and precipitation
changes has an impact on irrigation scheduling, water
resources management and rational distribution of water
resources to keep production satisfactory production
level. These parameters are yet to assessment with the
focus on particular study areas in order to understand
the scope and causes of the problem. Thus, this study
takes a look at the history focusing on the precipitation
and air temperature changes.
Study area. Study area is located in southern part of
Uzbekistan and the climate in the study area especially
temperature is very high or summer is hot and long,
but winter is short and cold, spring is relatively wet. The
climate is changing as moving from the desert lowlands
to the mountains. Maximum temperature in these
territory reaches up to 45-48°. Annual precipitation
is 144-534 mm during the growing season. There is a
large moisture deficit due to high evaporation and less
amount of precipitation in the growing season.
Materials and methods. Whisker plot is a computer
based graph which presents information large data
distributions. It is useful to understand whether long
term data distribution is skewed or whether there are
potential unusual observations (outliers) in the long

Figure 1. Study area
term data sets [5]. It is easy and useful to assess large
number of observations and compare with two or more
datasets. The datasets of (CRU) is model data which
needs to be downscaled to the selected study area.
Downscaling is conducted using historical observed
data to make correlations and bias corrections. The main
requirement for this statistical downscaling is generally,
climate model time series data and observation climate
parameters. There are often shifts between observation
and climate datasets. Today, various model datasets
are developed with good accuracies and the trends of
datasets coincides to each other. But this still needs to
be corrected in order to have more accurate results. It
is obvious that the temperature raising across the world
and similarly the same in the study area of this research
study, whereas precipitation is more complicated to
make correct assessments and the uncertainties are high
in many cases. Rainfall and air temperature time series
(1990-2019) recorded at the station of Kashkadarya
located in the middle stream part of the Amudarya
river basin were used to downscale climate variables
for trend analysis. For each month of the year rainfall
and temperature variables were analyzed. Evaluation
and Correction this dataset for the study area were
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made through comparing model results with observed
meteorological data as stated by Teutschbeina C. [6].
The datasets of model were adjusted and calibrated
taking into account of regular grid at the nearest
meteorological stations and model results based on the
equation below:

Where
reas

is mean monthly climate variable whe
is an observed datasets. Weather data from

1993 to 2011 were used for calibration and validation of
the model. Once bias factor identified it was then used
for each month for correction of precipitation and air
temperature. In fig below shows the annual trend of air

Figure: 4. 30 years of average monthly data plots
(1990-2019)
mean temperature in each singe month has increased.
Below graph we extracted monthly mean data over 30
years of time span and plotted two air temperature for

Figure: 5. Temperature plot for two-time span
two periods.
Graph shows that temperature has increased in
each long term monthly datasets. For each month there
Figure 2. Annual trend of air temperature and
corrected line
temperature of model data, observation and corrected.
Corrected datasets are now much closer to the
observed values. It is clearly visible that after correction
other than summer season all other seasons are perfectly
matching with the observed datasets. This means that
there is a possibility to make model data corrected
and work on these datasets to understand what was
air temperature or precipitations changes in the past.
Once history is learned this dataset can also be used for

Figure: 3. 30 years of average monthly data plots
(1960-1990)
future projections to perceive trends of changes.
Monthly datasets above show mean temperature
increase by 0.8 C0 whereas precipitation has increased
as well over 30 years of time span. We can observe that
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Figure: 6. Whisker plot of temperature and precipitation
(1960-1990)
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Figure: 7. Whisker plot of temperature and precipitation
(1990-2019)

is an increase to certain level and this shows that the
temperature has increased overall annual basis.
Discussion and conclusion. Whisker plots illustrate the
mean changes of long term datasets of temperature and
precipitation in Karshi steppe. We can understand that
the temperature plot indicates of even variations and in
some months there are skewed on data for example in
January or March in above chart states that the mean
data skewed as increased in January and decreased
in March over 30 years of time period. But precipitation
is as most of the cases has enormous skews and large
outliers which means there are still uncertainties in terms
of precipitation.
Changes in climate parameters such as air
temperature and precipitation has direct impact on
agriculture and likely to be negative. In some cases,
and region certain crops can benefit from higher
temperature but not basin wide and therefore there is a
need for better decision to mitigate these changes and
keep the productivity as efficient as possible. Because
climate related droughts and shortage of water
resources will likely reduce yield of agricultural crops.
There might also be indirect impacts of these changes
such as expansion of insects and pests and perhaps
altering the environment.
In order to mitigate and adapt to these changes,
there is a need for long term strategies on adaptation
which addresses effects of climate change. In addition
to this, there is a need for selected potential crop
varieties which can easily tolerate altered temperature
and precipitations.
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Abstract
The article discusses the status and use of land resources in Zarafshan region and the regional aspects of pollution.
The level of soil pollution is clearly shown by region and by various indicators. In particular, each of the five tables
presented in the article describes the state of land resources in the region by certain indicators. The state of fertilizer
use, organic fertilizer use, land reclamation, and land contamination are illustrated at the regional level. The summary
section provides practical suggestions for optimizing the use of land resources in the region.
Key words: Zarafshan region, land resources, disturbed lands, irrigated land, land fund, soil fertility, saline.

T

over the years, especially in the last 15 years, and the
situation with the irrigated arable land has improved
somewhat. This is due to the transition to new methods
of land use, where each farmer strives to increase the
productivity of his land.
The use of fertilizers is one of the key factors for
increasing productivity and agricultural productivity.
However, in order to avoid environmental contamination,
it is necessary to apply scientifically proven dates, norms
and methods for fertilizer (table 1), taking into account
soil characteristics, nutrient saturation, crop species and
other factors.
During the period from 2016 to 2018, an average of
360 kg of mineral fertilizers per 1 ha of irrigated land. The
regional average of mineral fertilizers use was highest:
380 / ha in Bukhara region, 340 kg / ha in Navoi region
and 360 kg / ha in Samarkand region. An important
factor in improving the productivity of irrigated land is
the increased use of organic fertilizers. The highest use
of organic fertilizers was observed in Samarkand region
(table 2).
Preferred agricultural land rights are related to
the limited amount of land available for agricultural
production. Regular measures of the productivity of
these fertile lands, primarily those related to agricultural
production, processing and return to degradation
of fertile soil as a result of digging, construction and
other works, withdrawal of some agricultural lands from
agricultural use. activities require action.
Earlier, until 1991, the growth rate of agricultural
Table 1
Dynamics of mineral fertilization norms by Zarafshan region (by all types of farms)

he area of Zarafshan is 16,810 thousand hectares,
which is 37.4% of the territory of the republic [3].
Most of the land is used for agricultural production.
Agricultural land, unlike other categories of land, is
shown as the main means of delivering foodstuffs,
animal feeds and raw materials to various industries.
Therefore, a special legal regime has been established
for agricultural land, it is necessary to ensure the
protection of such lands, prevent agricultural outbreaks,
and increase soil fertility. Therefore, agricultural land is
of particular importance among the eight categories of
land fund established by law.
In recent years, there has been no reduction in
irrigated land and arable land in the agricultural sector
due to reforms in the agricultural sector, increased
control over compliance with agrotechnical and
other requirements to improve soil fertility. In particular,
it was noted that as of January 1, 2015, the irrigated
agricultural land in the region was 544,300 hectares and
decreased by 3.5 thousand hectares compared to 2005.
This requires land users to be cautious about the fund of
irrigated land, which is of special value and importance.
Protection and rational use of land in the region is of
particular importance. The area of land resources used
in agriculture is limited, and their quality levels also have
some limitations. Because over the past 30 to 50 years,
land has been subjected to salinization, water and wind
erosion, and contamination by heavy metals, fluorides
and agrochemicals.
There have been some changes in land resources

Source: State Committee for Nature Protection of the Republic of Uzbekistan.
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Organic fertilizer land area in the region

Table 2

Source: State Committee for Nature Protection of the Republic of Uzbekistan

production was achieved through the expansion
and chemicalization of irrigated land. As a result of
anthropogenic impacts of land use, soil salinization,
pollution with pesticides and heavy metals, reduction
of the number of natural humus fertilizers in the soil,
intensification of erosion processes and other negative
phenomena have occurred.
In these conditions, the most important and priority
will be the issues of rational use and protection of land
and water resources, increase of production efficiency
and productivity of lands.
It is also important to note that this is a drastic
change in the relative water consumption rates for
irrigation (around 80% of all used water resources)
across provinces. In particular, the lowest in Samarkand
region is 7.1 thousand m3/ha, and the highest in Bukhara
is 12.1 thousand m3/ha [5]. This is explained by the fact
that the system of used lands has many saline areas and
the need for annual leaching. Basically, the differences
between climatic and soil-reclamation conditions and
other conditions cause drastic comparisons of water
consumption norms. However, practice shows that
this is also caused by irrational use of water and land
resources in irrigation (table 3)
In irrigated agriculture, low efficiency of irrigation
techniques (0.60.7%) and irrigation systems (0.750.86%),
poor drainage of irrigated areas and large water
wastage due to overuse of water are also noteworthy.

These losses are more noticeable in irrigated irrigation
systems. There is a sharp fluctuation across the provinces
in terms of indicators of agricultural output, using the
“water efficiency ratio”, which is 1,000 m3 (according to
the limit).
With the use of land resources, systematic action
is required to maintain them in the process. The most
important directions of this work are improvement of the
reclamation condition of irrigated lands, ensuring the
optimal location of ground water level. It is well known
that excessive watering of the irrigated lands due to the
poor drainage system, poor drainage, low drainage
of ground and drainage waters, salinization and
contamination of the soil, and ecologically grounded
system of cultivation are the main factors that adversely
affect the land reclamation. counted. The above factors
impede the introduction of fodder crops on the land.
In the Republic of Uzbekistan reclamation of lands
and problems of their degradation have become of
national importance.
It was noted that in 2019, the area of land
reclamation, which is in poor condition, decreased by
0.9% and amounted to 374.8 thousand hectares in the
country. According to the inventory, the distribution of
irrigated land in the region by the factors leading to
the deterioration of the reclamation state is described
below (Table 4).
In Zarafshan region, 12.3% of the land reclamation is

Irrigated lands, which are in reclamation condition

Table 3

Source: State Committee for Nature Protection of the Republic of Uzbekistan
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found in the country. Land reclamation is worsening in
Samarkand region, which is the leader in the regional
economy, especially in the agricultural sector. Soil,
poorly watered, and reclamatively damaged soils are
most common in this region. However, soils with strong
salinity are more common in Bukhara region.
Taking into account the importance of improving the
reclamation state of irrigated lands, the Decree of the
President of the Republic of Uzbekistan dated October
29, 2007 "On Measures for Radical Improvement of
Land Reclamation System", President of the Republic
of Uzbekistan dated October 31, 2007 the organization
of activity of Fund on improvement of meliorative
condition »from March 19, 2008 2008-2012 irrigated land
reclamation PQ817sonli "On the state program was
adopted. In accordance with this resolution, more than
3.5 thousand km of main, inter-district and intra-farm
collectors and more than 7.6 thousand km of drainage
systems were built and reconstructed in 2008-2016.

ground level eliminates the possibility of soil salinization
and agricultural withdrawal. The surface water regime
is stable in most irrigated areas and varies according
to season, ie groundwater depth is 0.52.0 m during the
growing season, at a depth of 2.53.0 meters, except
for seasonal increase and seasonal vegetation. with
seasonal declines. The annual variation of groundwater
levels is 1.01.5 m.
Over-grazing of livestock in desert pastures each
spring and summer results in complete destruction of
vegetation in this area, weak humus cover in the soil,
and excessive sandy soils. This accelerates erosion
and desertification. At present, overgrazing areas in
the southern and eastern regions of the country are
overused. More than 16.4 million hectares of pasture land
(73%) are subject to degradation due to overgrazing,
impact of man-made seasons and climate change.
Since 1999, in accordance with the Program for
Monitoring of Sources of Pollution, the State Committee

Analysis of land reclamation, which is inadequate for land reclamation in the region, ha

Table 4

Source: State Committee for Nature Protection of the Republic of Uzbekistan (as of 2018).

Despite the applied measures, large areas of irrigated
land still remain in danger of decline in productivity. The
risk of salt accumulation and secondary salinization on
irrigated land has not been eliminated due to insufficient
efforts to improve the environmental condition of the
lands. There is a tendency for calcium and potassium
salts reduction in saline soils and an increase in the share
of magnesium and sodium salts, which worsens the
physical properties of soils. In some areas, salinization is
accompanied by the formation of drywall, complicating
the amelioration process.
Rational maintenance of groundwater levels is one
of the key factors in the improvement of the reclamation
condition of irrigated lands. The study confirms that
keeping groundwater at a low level (35 m) below
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for Nature Protection of the Republic of Uzbekistan has
been regularly monitoring pollution in and around the
aforementioned environmentally hazardous facilities.
According to the results of monitoring conducted by
the State Committee for Nature Protection within the
Program of Monitoring of Sources of Pollution in 20162018, the following agricultural airfields were found to
be contaminated with excessive levels of chloroorganic
pesticides: Bukhara region - Jondor district; Samarkand
region - Akdarya district, as well as around the airfields in
Yangikurgan and Kumushkent (table 5).
An analysis of selected soil samples from
agricultural lands in the territory of the Uzbekistan
Hydrometeorological Center in 2016-2018 showed that
the average DDT residual contamination was 0.490.6.
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Area pollution by DDT residuals (PC-permissible concentration)

Table 5

Source: State Committee for Nature Protection of the Republic of Uzbekistan

Conclusions. In general, there is a tendency to
improve the quality of land and its rational use during the
period under review. However, since land degradation
processes involve large areas, the current state of land
in the region can be described. Delay and neglect
in taking action to protect and manage land in new
climate change conditions - further desertification, soil

compaction, erosion, dehumification, flooding and
secondary salinization (in some areas salinization), soil
features and its biological leads to the development
of processes associated with deterioration of activity.
At the same time, the rapid population growth and the
depletion of water resources will also limit the use of land
suitable for agricultural use in the future.
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