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FOOD ACCESSIBILITY VERSUS FOOD AVAILABILITY IN
UZBEKISTAN CITIES DURING THE 2020 PANDEMIC
Inna Rudenko*, Marina Li**, Etenesh Asfaw***, and Fotima Saydullaeva**
*H. Olimjon Street 14, Urgench city 220100, Uzbekistan; irudenko@mail.ru
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Abstract
The COVID-19 lockdown measures in Uzbekistan disrupted the purchasing power of city residents as well as their food
security. The ability to earn cash income is a significant determinant of urban food security, and perhaps the biggest challenge
urban dwellers face under crisis times. This is because urban dwellers have limited options to produce own food and have to
rely on city markets for access to food. This paper explores food accessibility and food availability in the three major cities of
Uzbekistan during the COVID-19 pandemic. Primary data was collected in July 2020, via an on-line survey of 652 random city
residents of Uzbekistan. The on-line survey was part of a bigger case study by the authors, entitled “Food security in cities of
Uzbekistan in light of the COVID-19 crisis” [1]. The study reveals that changes in income due to the pandemic have increased
the vulnerability of the city dwellers with regards to economic and physical access to major food items. The findings from the
descriptive analysis indicates that urban consumers changed their food buying routines from bazaars to supermarkets, and
small shops due to mobility restriction and food safety reasons. Most of the respondents across cities reported to be tapping in
their savings to cover shortages in income to buy their main food items. As most survey respondents exhausted their savings,
they resorted to buying fewer quantity of food and enjoyed lesser variety and portion of foods (shifting from expensive meat
products to bread, cereals, eggs and vegetables). The findings confirm that physical, and the more so economic access to food
is a vital factor for urban food security.
Keywords: COVID-19, food security, lockdown, urban consumers, food consumption, Uzbekistan.

I

ntroduction. The coronavirus of 2020 differs from
other viruses in that it causes not only health problems
but also economic and social and food security problems [2]
throughout the world, and Uzbekistan is not an exception.
Food security “exists when all people, at all times, have
physical, social and economic access to sufficient safe
and nutritious food that meets their dietary needs and
food preferences for an active and healthy life” [3]. Food
security is a multifaceted phenomenon affected by various
factors. These factors can differ in their significance across
countries, regions and time. The prime areas of concern when
pursuing food security are food availability, food access, food
utilization, and stability.
Food availability means having enough appropriate food
available in the country given the domestic production,
import capacity, food stocks and food aid. Accessibility
means physical and economic access to food, measured by
the purchasing power, income of population, transport and
market infrastructure. Utilization is about adequate dietary
intake and ability to use nutrients in the body, represented
by such indicators as food safety, hygiene and manufacturing
practices applied in primary agricultural production,
harvesting and storage; food processing; transportation,
retail, households, diet quality and diversity: meeting needs
in terms of energy, macro- and micronutrients. And finally,
stability underlines the sustainable supply of and access to
food, influenced by weather variability, price fluctuations,
political factors, economic factors.
Food availability addresses the “supply side” of food
security and is determined by the level of food production,
stock levels and net trade, whereas food access characterizes
the “demand side” of food security. Food can be accessed
through trade, barter, collection of wild foods and community
support networks. It can also be received as a gift (or even
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through theft) [3]. In 2020, both food availability and food
access become particularly important, when many low and
middle income countries suffer from limited access to food,
influenced by restricted mobility and food prices, as well
as consumers’ purchasing power, impacted by reduced or
lost employment, decreased income opportunities, and low
remittances from family members working in wealthier
countries. This paper explores food accessibility and food
availability in the three major cities of Uzbekistan during the
COVID-19 pandemic.
Materials and methods
In July 2020 an on-line survey entitled “Food security
in cities of Uzbekistan in light of COVID-19 crisis” and
consisting of 24 questions was conducted on google survey
platform. In total, 652 respondents took part in the survey
from three focus cities – Tashkent, Samarkand and Urgench.
The collected primary data was analysed descriptively and
compared to the results of similar studies by national and
international organizations. The main research questions
valid for the current paper included: (1) What is the impact
of the lockdown due to the pandemic on food availability for
the city residents of Uzbekistan? (2) What is the impact of
the lockdown on food accessibility and utilization by the city
residents of Uzbekistan?
Results and discussion
Food Availability. Food was available in Uzbekistan cities
during the lockdown. Uzbekistan is positioned as ‘food selfsufficient’ in most food items [4, 5]. Food production per
capita is above the recommended medical norms for most
products (with exception of eggs) as shown in Figure 1.
More so, Uzbekistan’s food imports make 7.8% of total
annual import volume on average, mostly (66%) from
Commonwealth of Independent States (CIS). With food
imports worth USD 1.9 million, the country was a net food
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Fig.1. Food availability per capita against recommended nutrition norm* in Uzbekistan, 2019- June 2020
(Source: Authors, calculated kg/ per-capita/ per-year; eggs – pieces per-capita/ per-year using the SSC agricultural production
and population data; Note: *Nutrition norms are recommended by the Uzbekistan Ministry of Health)

importer in 2019. Major food imports are cereals, wheat flour,
sugar, tropical fruits, meat, and food-oil [6]. The pandemic
triggered larger demands for imports, to build up national
stocks. Wheat import requirements (3 million tons) in July
2020, were 7% above the previous five-years average [7].
Nevertheless, announcements of trade restrictions by some
trade partners created concerns among Uzbekistan food
imports and contributed to the domestic food price spike.
With regards to satisfaction of the survey respondents
with the quantity, variety and quality of food items available
in the market during the lockdown, respondents across all
surveyed sites selected answers ‘yes’ and ‘sometimes’ in the
majority of cases (Figure 2).

or decrease business activities rather than shutting down, as
shown by higher employment fluctuations.
With regards to income value, the findings from the
survey reveal that residents in bigger cities have higher
income compared to smaller cities. Highest income was
reported in Tashkent city, where 48% of the respondents
indicated to receive monthly incomes above 300 USD. Only
9% of the respondents in each of Samarkand and Urgench
received monthly incomes above 500 USD. Again, only 18% of
the case study respondents in Tashkent city received monthly
incomes lower than 100 USD (proxy of poverty line), whereas
in smaller regional cities this share was higher (Figure 4).

Fig. 2. Satisfaction of Uzbek consumers with the variety and quality of food during the pandemic
(number of respondents)
(Source: Authors’ survey results)

Food Accessibility. Income and purchasing power of city
residents depends on their employment and stability of other
income sources. With regards to unemployment dynamics
during the pandemic, up to 2 million people were left jobless
in Uzbekistan due to shut down of industries on the one side,
but also due to return and stay of labor migrants within the
country on the other hand. The survey of the authors revealed
that during the pandemic 23-27% reported to be temporarily
out of job (so with the hope to resume their work after the
ease of the lockdown measures); 5-9% of the respondents
lost their jobs and became unemployed; and 8-17% of
the respondents shared their concerns for instability of
jobs and employment opportunities during the pandemic
(Figure 3). More industries suffered and were shut in small
cities, whereas in big cities more industries choose to reduce

Fig. 3. Employment in Uzbek cities during the pandemic
(Source: Authors’ survey results)
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Fig. 4: City respondents’ monthly income in mid-2020
(Source: Authors’ survey results)

About 70% of the city respondents in the survey
reported that other family members also earned income or
remittance, as an additional income source in pre-COVID
period (Figure 5). Nationwide, income from employment,
including self- employment, contributed the largest share
(70%) of the national personal income structure in 2019.
The same year, income from transfer payments (composed
of remittance from migrant workers and social transfer/
pension) contributed to 25% of total personal incomes. About
10% of the total population in Uzbekistan received public
social support/ pension in 2019 (SSC report) . This shows that
incomes from employment are major sources of household
food followed by cash transfers. Income from remittances

impact of the pandemic led by the World Bank for the whole
of Uzbekistan, more than half of the survey respondents (N=
4,000) indicated they lost their income savings by May, three
months after the pandemic [10].
Disruption in Physical and Economic Access. Uzbekistan
is an oriental country with ancient traditions, where open
marketplace or bazaar has always played a central and
important social role in trading, exchange of news, and
communication among the population. Bazaars held every
day (as in cities) or held once or twice a week (as in districts
or villages) still function throughout the country, where
people can either sell or buy food items, and negotiate prices.
In cities, and in district centers, food items can be purchased
from bazaars, supermarkets or small shops, or even from
mobile food sellers who would ride a cart or a small van
around the streets offering fresh agricultural products –
vegetables, fruits, melons and sometimes dairy products.
The majority of the survey respondents (above 60%)
selected open air markets, or bazaars, as the main source of
food in their cities before the pandemic while one fifth of the
respondents mentioned supermarkets and shops to be the
place for purchasing their food before the pandemic (Figure
6). The explanation is simple – food stuff in bazaars is cheaper
and the prices can be negotiated, there is much more choice
and greater variety in bazaars, compared to supermarkets.
Mobile food sellers as well as self-production of food stuff
were not considered essential before the pandemic and
lockdown measures.
The food market behavior of city residents changed

Fig. 5. Alternative income sources and remittances of Uzbek cities respondents during the pandemic
(number of respondents) (Source: Authors’ survey results)
declined during the lockdown as many seasonal migrants lost
their jobs and returned home. About half a million Uzbekistan
migrants returned in early 2020 (repatriation of citizens back
to Uzbekistan), and 143 thousand of them could not return
abroad by June. The nominal growth rate of remittances from
abroad before the pandemic, January-March 2020, was 2.2%.
The largest share of remittances in the total income of the
population was recorded in the Samarkand region (19.8%) and
Khorezm (Urgench city) (17.9%). However, fewer remittances
were received during the pandemic and lockdown, both
at the country level and in cities. About 52% of the survey
respondents from Tashkent, 85% from Samarkand and 58%
from Urgench said they were not receiving remittances.
As a result of household income shocks, half a million
additional people (1.3% of the population) are said to fall
into poverty in Uzbekistan [8, 9]. In a repeated survey on
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Fig. 6. Physical access to food before and during
pandemic in Uzbekistan cities
(Source: Authors’ survey results)
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drastically during the lockdown. After the announced
quarantine measures by the state in March, the population
got reluctant to spend time in crowded and thus unsafe
bazaars and changed buying food in favor of supermarkets,
less crowded, with stricter sanitary control at the entrances
(Figure 6). Growing own food has also become more popular
during this period, especially in small cities, where private
houses with small land holdings prevail multi-storied
apartments’ buildings. On-line shopping with delivery
service is more popular in Tashkent simply because it is not
available (or is less available) in smaller cities. Very negligible
share of the respondents throughout the country reported
to be receiving food ration from the government. However,
there were several private charity funds set up in each city,
through which rich businesspersons donated and distributed
food items to the needy families in local communities.
Physical availability of food does not guarantee automatic
food security if it remains unaffordable to most of the
population. All respondents across the cities reported that
income shortage to buy food has been increasing since June
(worsened with inflationary processes and slight devaluation
of national currency during the pandemic). Amount of food
households purchase was lowered because considerable
number of families throughout the country experienced some
type of income shortage on the one hand and price increase
for many food products on the other hand during pandemic.
The main reason for decreasing the amount of purchased
food was higher food prices during the lockdown - 40% to
49% of the respondents, depending on the city selected this
answer (Figure 7).
Some of the respondents (13%) indicated they experienced
some type of market shortage during the lockdown. There
was however no long-term shortage of the main food
items in the market. Around one third of the respondents
complained they had limited physical access to the markets/
bazaars either because of temporary shutdowns or because
respondents voluntarily switched to ‘safer’ supermarkets or
small shops. Remittance cut was not the main reason for
lower food purchases.

Fig. 7. Economic access to food during pandemic
(Source: Authors’ survey results)

Conclusions. The city population, under study, did not
go hungry during the pandemic. City food systems are robust,
and the COVID-19 crisis did not have major impacts on the
food supply value chains and food security in cities. However,
consumers’ food purchasing ability, and marketing habits
have been substantively disrupted.
The worry is that the slowdown in the city economic
activity is not only temporary and will take time to recover.
The main concern expressed by the surveyed respondents
include decrease in income and employment, and
inflationary processes, which all together negatively impact
food accessibility and food consumption. The least concern is
about the availability of food.
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WAYS TO INCREASE AGRICULTURAL PRODUCTION
THROUGH THE INTRODUCTION OF MARKETING SALES
CHANNELS
N.R.Kholmatova - PhD student
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract
The research topic is marketing activity and sales market in agriculture. Uzbekistan was taken as a macrolevel object. For
comparison, such large countries as the USA and Russia were considered. For a deeper study of the topic, analysis, statistics,
grouping, comparison, and deduction were used as research methods. The study analyzes the current state of agriculture in
Uzbekistan, the market for agricultural products. The conclusions give suggestions for increasing the volume of agricultural
products through proper marketing and regulation of sales channels.
Key words. Marketing, agriculture, Republic of Uzbekistan, efficiency, sales.

I

ntroduction. Uzbekistan has great prospects for
increasing agricultural output, marketing, and even
exports to foreign countries. The Republic of Uzbekistan
easily provides itself with food security, achieving selfsufficiency in the field of their production. All this has led
to the solution of issues at the state level, such as labor
security of the population, improving welfare, improving the
infrastructure of urban centers and rural areas.
The agricultural policy of the Republic of Uzbekistan
has gone through stages of changes over the years of
independence. Thus, state and collective enterprises
were simplified, farms were formed, which subsequently
introduced advanced technologies. The agricultural sector
was diversified, and livestock, poultry, fishing, vegetable
growing, horticulture, and beekeeping were developed.
In Uzbekistan, agromarketing tools are at the stage
of implementation, they are not given due attention, and
often, when the agricultural sector itself is reformed, this
tool remains as unapplicable. If they are applied correctly,
a significant increase in agricultural production and exports
can be achieved. If you take the example of the United States,
you can see that they occupy the 3rd place in the world in
pork production, and the 4th place in beef production. In
terms of costs per 1 kg of beef, marketing costs make 43.2%,
per 1 kg of pork - 55.8%. From this example, it is seen that
large expenses on marketing tools made it possible to achieve
great success.
The use of marketing tools in agriculture sector ofour
Republic would solve many problems. For example, from
2011 to 2014, the Republic of Uzbekistan produced an
average of 7 million tons of wheat, of which more than half
remained at the disposal of farmers. When using marketing
tools in this case, it would be possible to make a forecast of
the harvest, analyze the state of infrastructure, study the
needs of the domestic and foreign markets, all this together
would help to optimally distribute the harvest. Application of
agromarketing activities should be carried out at micro and
macro levels, for the competitiveness of agricultural products
on the world market. The government acts as an engine for
the development of agricultural production.
Within the framework of the Republic of Uzbekistan, it is
advisable to apply the concept of "marketing management",
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solving internal organizational problems of managing an
organization, then developing a pricing strategy, and only
then switching to market analysis and consumer satisfaction
with agricultural products.
Materials and Methods. Theoretical methods were used
in the study: literature review, classification method, data
systematization method, data analysis. As well as empirical
methods: heuristic method, modeling method. The object of
the study is the Republic of Uzbekistan.
Many scientists have studied agricultural marketing. Оne
of the popular ones is F. Kotler, who defined marketing as a
type of human activity aimed at satisfying needs and needs
through exchange What made Kotler unique was that he
combined all the information about marketing. He made a
great contribution and opened the way for followers.
Methodological aspects of the marketing approach are
considered in the scientific works of G. G. Abramishvili, M.
M. Alekseeva, G. L. Bagieva, S. Black, G. J. Bolt, V. V.Voylenko,
E. P. Golubkova, E. N. Golubkova, V. A. Goncharuk, V. E.
Demidov, S. Z. Zhiznin, P. S. Zavyalova, A. I. Kovaleva, F. V.
Shishkin.Kotler, I. I. Kretova, D. S. L'vova, D. Mercer, M. V.
Moskalev, M.A. Nikolaeva, R. B. Nozdreva, T. N. Paramonova,
A. N. Romanov, V. D. Sekerin, B. A. Solovyov, E. A. Utkin, L. I.
Tsygichko, J. Evans, and others.
Scientists of Uzbekistan are also actively engaged in
research in the field of the influence of an external mechanism
on the productivity of agricultural products. The following
scientists can be outlined: S. S. Gulomov, R. Kh. Khusanov, U.
P. Umurzakov, K.A. Chishev, B. B. Berkinov, O. A. Khusanov,
O. Murtazaev, N. S. Khushmatov, T. Kh. Farmonov, F. Kh.
Nazarova,N. A. Aimbetov, U. Kh. Nigmadzhanov and others.
All these responsibilities are assigned to marketing
managers of agricultural enterprises, who require special
professional training, and a good command of all the tools of
agromarketing.
Result and Discussion. The Republic of Uzbekistan is
increasing its capacity in agricultural products sale at a rapid
pace. According to data for 2017, it is known that agricultural
products were distributed through existing sales channels
(Table 1). The table shows that more than half of the products
are sold in local regional markets, while only a small part of
fresh consuming products areexported to foreign countries.
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Distribution of agricultural products by sales channels in 2017.

Distribution of agricultural crops by sales channels (thousand tons), as of April 2019
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The Republic of Uzbekistan is a leader in the sale of dried
products, which means that Uzbekistan exports 51% in fresh
state, and 49% in processeddried state. If we look at this in
aggregate terms, we can see that the volume of shipments
makes 71% for fresh products, and only 29% products for
processed products.

The volume of cage crops production is increasing from
year to year, but the rate of domestic consumption is growing
at an average rate, due to a limited population growth rate
of 1.56%. Farmers, processing companies and others increase
their income by exporting and processing fruit and vegetable
crops.

Figure 1. Distribution channels for agricultural products in Uzbekistan.

Figure 2. Comparison of the attractiveness of sales through wholesalers and supermarkets.
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For quite a long time, marketing of agricultural products
was simple, all agricultural products were sold from farmers
to intermediaries, wholesale markets and grocery stores.
Currently, in the central districts, channels for selling
agricultural products through supermarkets are being
developed.
The introduction of new sales channels makes it possible
for agricultural producers to get more benefits. Thus, farmers
sell their products on their own at the local market, through
intermediaries, and through supermarket chains. For
example, if the product cost is 1500 soums, the farmer sells it
to urban consumers, through supermarket chains, and so on
at a price of 3100 soums, which is twice of his price, while the
export cost is 4500 soums.
At the moment, sales through supermarkets are of great
interest to farmers, rather than through wholesale markets.
Conclusion. Marketing research is important in
diversifying the agricultural sector of Uzbekistan, increasing
production capacity, and entering the world market. Based on

the above, we recommend creating marketing departments
in all agricultural enterprises, whose tasks will include
organizing and planning production and sales activities,
promoting products to the market, selecting an assortment
according to market demand, and effectively communicating
with the production infrastructure.
It is recommended to sell lots in small quantities through
a network of stores and supermarkets. In order to sell larger
quantities, it is necessary to develop trade and purchasing
cooperatives. All this should be done according to the
recommendations of an experienced marketing expert. So it
is recommended to use the experience of marketing analysis:
1. Provide manufacturers with the necessary information
at the initial stage of the production phase
2. Analyze the number of offers and changes
3. Create a marketing strategy for success
4. Study and analyze the factors influencing the price
5. Link the sales system to the production infrastructure
(storage, warehouses, delivery, etc.)
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ANALYSIS OF SOCIO - ECONOMIC FACTORS AFFECTING
THE CULTIVATION OF MELON CROРS: IN CASE OF
ZAAMIN AND ZARBDOR DISTRICTS OF JIZZAKH REGION
U.Alimov – PhD student
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract
Melon croрs really are imрortant croр in the agricultural system and food security of our country. However, in recent
years there have been unresolved issues in the рrocess of growing, storing and weeding melons. This article is devoted to the
factors that affect the cultivation of melons in farmsites and dehkan farms located in Zaamin and Zarbdor districts of Jizzakh
region. The рroblems and exрeriences of farmers in the region, the socio-economic characteristics were studied on the bases
of monograрh. The imрact of socio-economic factors on рroduction рroductivity was analyzed using a linear regression model.
Research have shown that all fermers are male (100%), with the majority of them between the ages of 31 and 50 years. 50% of
the resрondents had secondary education, the other 50% had secondary sрecial and higher education.
Key words: melon croрs, melon, model, linear regression, resрondent, coefficient of variable.

I

ntroduction. V.Oedrian [1], B.Muhamed [2], H.Buriev,
O.Ashurmatov [3], etc. a lot of research has been done
by scientists. However, in our country, insufficient research
has been conducted on the profitability, nutritional value of
melon, the factors affecting sustainable cultivation. It is the
largest melon crop in Central Asia. In Uzbekistan, the average
per capita consumption of melons is 58.6 kilograms per year.
Melon is a dietary product and is grown in all regions of
the republic. Growing and exporting melons and gourds is
a lucrative activity in world agriculture. In 2019, the global
melon market revenue was $ 27.4 billion, an increase of 2.2%
over 2017. The global melon market grew by an average of
2.1% per year from 2007 to 2019. This means that melons
are becoming one of the main consumer goods of the world’s
population. The highest per capita melon consumption in
2019 will be in Kazakhstan (50 kg per capita), Turkey (22 kg per
capita), Iran (19 kg per capita) and Morocco (15 kg per capita).
states. The average per capita consumption of melons in the
world was 4.25 kg per person. In 2019, 1.2 million hectares
of melons will be grown to provide the world's population
with quality melons and increase economic interest in the
industry. China, Turkey and Iran are world leaders in melon
production. Despite the medical, socio-economic, cultural
and agro-technical importance of melon, its cultivation

is declining. Melon production decreased by 8.2% in 20172019 [5]. All farms engaged in the cultivation of melons
face problems such as access to credit, poor infrastructure,
lack of markets, poor quality agricultural land, lack of
scientific research in the field, inadequate selection work.
There is no comprehensive scientific study on the impact of
declining melon production in agriculture on the viability
of households and the factors that affect the productivity
of melons. Given the current state of agricultural melon
production in Uzbekistan, it is important to assess and review
the farming system in order to increase the yield, profitability
and sustainability of melon production. The research aims to:
- Identification of personal identities of farmers growing
melons in the study area;
- identify sources of melon seeds planted by respondents
in the study area;
- approximate assessment of melon cultivation in the study area;
- Identify problems with melon growing in the study area.
Factors affecting the sustainability of melon (melon)
production in agriculture in Uzbekistan are divided into the
following two groups:
- socio-economic and cultural factors;
- factors of production;
Factors of production are given in Figure 1 below.

Fig. 1. Factors of production
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Problem statement.
a) Socio-economic and cultural factors. The development
of modern technology and changes in the canoe have had
a direct impact on the households of farmers working in
agriculture. The rapid growth of economic interest in nonagricultural sectors and industries is leading to a shortage of
personnel, which may contribute to the development of the
sector as a result of improved living and working conditions.
In addition, the population in rural areas faces problems
such as food safety, health, sanitation, quality education.
The agricultural culture formed in the population influences
the choice of crop types. As a result of the values formed as
a result of sociological and socio-economic planning [6,7]
during the Covet Union, the population chooses crops in the
household. The culture of growing melons in horticulture has
not been formed on a large scale. Melons are grown by acocan
farmers and ranchers.
b) Agricultural lending system. One of the key factors
influencing the development of the credit sector is the lending
to agricultural producers. Each segment of agriculture is
required to have sufficient capital, as the use of all recurcities
necessary for agricultural producers depends on financial
resources. When lending to agriculture is applied properly,
it stimulates capital formation and diversified agriculture,
increases recurcity productivity, agricultural innovation,
marketing efficiency, and cof income of agricultural
producers. Despite the importance of credit in agriculture,
there are a number of challenges in obtaining, managing
and repaying it. Agrobank JSCB, one of the leading financial
institutions for agricultural lending, has a single line of credit
specializing in lending to melon growing. Requirements such
as property collateral, bank or insurance company guarantee,
and third party guarantee in the documents required for the
loan are factors that irritate melon growers [9]. In addition,
the length of the loan registration period, the periodicity
of loan repayment periods, ie the repayment period of all
loans, is strictly defined, and these periods do not correspond
to the period of harvest of melons and gourds. Agricultural
conditions should be flexible.
c) Land recurcities and use systems. In any activity of the
earth incon, the acociy vocita cicabata is important [10,11].
As a result of global climate change, periodic water shortages
in recent years and the deterioration of the main part of
domestic irrigation networks have led to the deterioration
of the reclamation status of irrigated arable lands and their
decommissioning over the years [12]. The technology of
growing agricultural products is changing and the impact of
the volume of agricultural land on the volume of agricultural
production is decreasing. Decreased land productivity is one
of the main problems in agriculture. The soil composition
is highly susceptible to erosion when it lacks essential
nutrients [13,14]. In the cultivation of melons, acocan is
carried out on lands acquired on a one-year lease acocan
and planted as a second crop [15], which leads to farming on
lands with poor soil composition. The above-mentioned form
of land ownership limits the ability of farmers to control the
mineral content of the soil, which in turn leads to a decline
in productivity.
d) Use of information in agriculture. In agriculture, local
data has been used for many years in the activities of the
agricultural and livestock sectors. These data are hiccups
that are hocilaci of experiences gained as a result of practice
over the years passed down from generation to generation.

Data from local farmers and senior generation data formed
in acocida [16] show that such skill is sufficient emac for
melon farmers to increase productivity. Today, agricultural
information can be obtained from agricultural literature,
magazines and newspapers, radio, television, Internet sites,
agricultural departments of local governments and other
sources. However, many melon growers face various obstacles
in obtaining information from sources. Problems with the
access of newspapers and magazines to rural areas can be
explained by low literacy in computer technology and the
use of the Internet, a lack of specialized broadcasts on radio
and television, and a shortage of qualified staff in local
government. However, the creation, processing and efficient
use of data on the cultivation of melons is very important [17].
Solution method. The survey was conducted among
melon farms operating in two administrative districts of
Jizzakh region, Zaamin and Zarbdor districts. Zaamin and
Zarbdor districts (39.2 thousand tons and 47.3 thousand tons
of melons were grown in 2019) [18] districts have the highest
rates of melon production in the region. The region consists
of foothills, deserts and steppes, hills and mountains. In
the foothills, a large part of the population is engaged in
agriculture. All of the selected respondents are located in
these regions. A total of 108 respondents responded to the
analysis. The opinions of the respondents were taken in two
different ways, online and orally. The data examined the
age of the respondents, level of education, experience in
agriculture, level of knowledge of information technology.
Data on the yield of melons grown in 2020 were studied.
Outcome analysis and examples. The hypothesis that
the production volume and socio-economic status of the
respondents in the cultivation of melons did not have a
significant impact on productivity was examined.
As a result of the analysis of the data in Table 1, it can
be determined that the average age of the respondents
participating in the survey was 39.4 years. It was found that
the majority (81%) of farmers engaged in melon cultivation
are young and middle-aged, up to 51 years old, economically
active, resilient in physical labor and able to quickly adopt
innovative innovations. Farmers over the age of 51 in the
study area averaged 19 percent. All of the respondents
studied in this area were males, and there were no females
engaged in melon growing (females are hired as melon
workers to sow melon seeds and arrange seedlings). This may
be due to the hard work done by hand in growing melons
and the local values. The average periodicity of education of
the respondents is 12.1 years, of which 50 per cent are high
school graduates, 25 per cent are secondary maxcuc and 25
per cent have higher education. While 33% of the respondents
with ichticocalized degree (secondary maxcuc and higher
education) completed agricultural-related education, the
other acociy qicmi (67%) completed non-agriculturalrelated education. Recipients have an average of 17 years of
experience in growing melons. It has been observed that the
older a farmer is, the more experienced he is. The average
area under melons is 3 hectares. Melon farms on 2 and 3
hectares accounted for the acociy (58 per cent) share of the
respondents, farmers on 1 hectare and less accounted for 20
per cent, and melons on 4 hectares and more accounted for 22
per cent of the respondents (Table 1).
The size of melon, watermelon and squash growing areas
is in the range of 1-5 hectares of acocan, and between them 2
and 3 hectares of crop growers make up a large portion.

№3(11).2021 Journal of “Sustainable Agriculture”

13

ECONOMY. ECONOMIC SCIENCE. OTHER BRANCHES OF THE ECONOMY

Classification of melon growers by personal characteristics

The analysis also showed that 78 (72%) of the respondents
said that they grow melon seeds themselves, 12 (11%)
imported from foreign countries, 15 (14%) imported from
local markets, and 3 (3%) local seeds. said it would use
seeds prepared by growers. As with all agricultural products,
one of the key indicators that affects the yield of melons is
quality seeds. The lack of information about new varieties
and competitive seeds may be due to the widespread use of

According to field surveys, the average yield in the region
in 2020 was 30,190 kg / ha. The analysis found that there was a
significant difference between the highest pact and the highest
yield in the region. Moc, the highest pact was 14,000 kg / ha,
and the highest yield was 64,000 kg / ha. As can be seen from
Table 2, the yield of acocan (50%) was 21000–30000 kg / ha.
These data are also reflected in Figure 2, where the number of
respondents with a yield of 30,000 kg / ha is the majority.

Information on farm coni on melon yield indicators

melon seeds grown by farmers. 69 (63%) of the respondents
said that they were satisfied with the quality and condition
of the seeds used because of problems with the supply of
agricultural products, including seeds, and information
about new varieties. But 39 (37%) said the seeds used were
unsatisfactory. The fertility of melon seeds, their satisfactory
digestibility and their resistance to weeds were noted by the
respondents as acociy deficiencies.

14

Table 1

Table 2

Table 3 analyzes the acoci problems reported by the
respondents in the crop field, such as water scarcity,
insufficient land tenure, increased melon crop yields,
pecticides damage to melon yields, and high technical costs.
According to Table 3, the majority of farmers in the
region (39%) described water scarcity as a serious problem,
while the majority (37%) described it as a moderately serious
problem [19]. Climate change, rising temperatures, and
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Existing problems in the cultivation of melons

declining rainfall in recent years have contributed to this
problem. Also, while the majority of respondents (37%) said
the right to own land was serious, 40 per cent said it was a
moderately serious problem. The planting of technical and
cereal crops in the acoci part of the existing irrigated lands in
the region (44% in Zaamin district, 62% in Zarbdor district)
[18] may be due to the fact that the main part of fertile lands
is in the hijab of farms. These areas have a culture of smallscale melon growing (78% of respondents grow melons on 3
hectares or less), and there was no sublease system until the
April 1, 2021 Law on Farming [16]. This has led to an illegal
agreement between farms and melon growers. In addition,
the respondents reported problems such as an increase in
melon crop yields (35%), high technical costs (18%), and
pesticide damage (24%). The increase in fuel costs due to the
high cost of equipment may be due to the uneven distribution
of maxcuc equipment in the regions.
The degree of importance of the factors influencing the
yield of melons was determined using multivariate, linear
regreccion [20] analysis using ctata dacturi.
The age coefficient of the respondent did not give a positive
result (t = -3.39, r <0.001), ie the age of the respondent in
Table 4
Dependence of factors affecting melon products

Table 3

melon cultivation did not have a significant effect on yield.
The duration of training of farmers has a significant effect on
crop production (t = 0.00, r <0.99), as well as the experimental
coefficient of farming gave a positive result (t = 3.27, r <0.002).
This means that the more educated and experienced farmers
are, the more crops they can produce. The computer literacy
coefficient of the recipients (t = 3.67, r <0.00) has a positive effect
on increasing productivity. The high level of computer literacy
of farmers means that they can achieve higher yields than those
without modern knowledge. In the study area, it was found that
the duration of training of the respondents, the experience of
farming, computer literacy, the amount of mineral fertilizers
can significantly affect the yield of melons (Table 4). The
assumption that the production volume and socio-economic
rights of the respondents in the cultivation of melons does not
have a significant impact on productivity was rejected.
Conclusion. In Zaamin and Zarbdor districts of
Jizzakh region, where melons are grown, there is not
enough information to add hiccups to the development of
traditional farming. According to the results of the study,
the socio-economic rights of farmers do not have a strong
impact on the sustainability of melon production in the
study area. During the study, it can be observed that there
is no significant difference in the average productivity of
respondents with different socio-economic characteristics.
Decreased or stable yields of melons over the years can affect
food security objectives. Land tenure (37%), increased crop
yields (35%), pesticide damage (24%), high technical costs
(18%), and water shortages (39%) were highlighted as serious
problems by melon growers in the study areas. requires
attention to issues such as (Table 3). This, in turn, can lead to
the complete disappearance or deterioration of local melon
varieties in Uzbekistan. It is important to take measures to
increase the productivity of local melon growers.
Due to the late change of climate, the impact on
productivity is increasing. It now helps farmers minimize
weather. The government should provide organizational
and financial support to local seed producers, cubcitize
quality, competitive seeds, fertilizers and agrochemicals.
The Council of Farmers, Dehkan Farms and Landowners of
Uzbekistan should create a platform for farmers to develop
practical experience in crop production, create opportunities
for melon growers to use new sources of information. Credit
and financial institutions need to create a system of access
to financial recources that is mutually beneficial, offering
lending lines that are flexible and free of bureaucratic red
tape. The above measures will help to develop the cultivation
of melons and change hiccacin for the better, which will add
to the lives of farmers and other sectors of the economy.
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PROSPECTS FOR THE DEVELOPMENT OF WALNUT
CULTIVATION IN UZBEKISTAN
B.Rakhmonova – Senior lecturer at the Department of Agricultural Economics
Andijan Institute of Agriculture and Agri-technologies
Abstract
The development of walnut production, which is in great demand in Uzbekistan, will allow some consumers to buy walnuts
at relatively low prices, saving on transportation costs. In general, the organization of walnut cultivation in our country using
the cluster method can be a solution to meet the needs of the processing industry in raw materials. Convenience of climatic
conditions gives a great advantage in this direction.
Key words: walnut production, world walnut trade, efficiency.

I

ntroduction. Walnut exports are the most lucrative
and constantly in-demand trade in the world. The
maximum is 2 million per year. tons of walnuts are grown in
China, but still 7 million due to the large population. tons
of nuts from abroad. Turkey, the United States, Moldova and
Chile are also among the leaders in this field.
It is known that walnut fruit plants occupy a special place
among useful plants. Walnut plants have long been known in
the Fergana Valley. Walnuts, almonds, and pistachios are the
most common fruit plants in the valley. They are the favorite
among fruit plants and occupy one of the leading positions
in all respects.Walnut is a very useful tree and is planted in
1-2-year-old seedlings. Walnut seedlings are planted in a
10x12m scheme. Sometimes it is planted at a distance of 6-8
m. Seedlings are watered 8–12 times a year. When planted
from the fruit, it is harvested in 5–6 years. There are also
varieties that can be harvested in 2-3 years. When the walnut
is 30-40 years old, it is possible to harvest 75-100 kg, 200-300
kg from older trees, and even up to 500 kg from some bushes.
The fruits are very high in calories. It gives a person quick
strength when consumed after heavy physical and mental
labor. 1 kg of walnuts contains 654 proteins, 65.2 fats and
15.2 carbohydrates. The walnut tree lives for 200-300 years
and its yield increases year by year until the end of its life.
By the Decree of the President of the Republic of
Uzbekistan dated June 1, 2017 "On the establishment
and organization of the Association of Walnut Producers
and Exporters", the Association of Walnut Producers and
Exporters was established in Uzbekistan. The Decree is aimed
at encouraging the use of arable land and further increasing
its efficiency, increasing the production of competitive
walnuts in domestic and foreign markets, the establishment
of modern walnut plantations through the attraction of
foreign investment and the widespread introduction of
science-based methods and intensive technologies.
According to above Association, the area of new orchards
created by the walnut family in 2019 were 10.7 thousand
hectares, which is almost 3 times more than in 2015. The
largest number of new walnut groves is located in Samarkand,
Kashkadarya and Surkhandarya provinces on an area of more
than 5.9 thousand hectares.
In 2017, 500 hectares were set aside for walnuts and
seedlings were planted in the spring. By 2018, the total area
of walnut and almond plantations has been established on
an area of more than 5,000 hectares. In particular, the area
of newly created walnut orchards in Andijan region in 20182019 will be almost 2,400 hectares. The number of walnut

seedlings is more than 572,000. 550 jobs were created. At
present, the Association includes more than 80 farms and
households from all over the country.
The gross harvest of nuts in Uzbekistan in 2019 amounted
to 56.6 thousand tons, or almost 4 times more than in 2015.
During this period, almost 72% of the crop was harvested on
private households.
It is no coincidence that today well-known scientists and
specialists of the republic, heads of farms and dehkan farms
of Andijan, Namangan and Fergana provinces, as well as
leading experts in their field are paying serious attention to
this issue. There are hundreds of farmers in Ulugnor district,
who are developing desert lands and turning Central Fergana
into a fertile area.
Farmers in Ulugnor district pay special attention to the
expansion of fences by planting walnut, grape, pistachio and
almond trees in low-yielding areas of cotton, reproduction of
fruit and ornamental trees.
Walnut is useful from nuts to bark, leaves, oil. Today, in
our province, intensive work is underway to create fertile
orchards by planting walnut seeds and seedlings imported
from China and Turkey in the desert zone.
It is known that the salinity of the lands of Ulugnor
district is high, and there is not enough water in the desert
areas. Therefore, these areas are suitable for the creation
of intensive walnut groves. The fact that the lands of the
Fergana Valley are located at an altitude of 500-600 meters
above sea level is a natural condition that ensures that the
walnut tree does not burn from the sun and does not get sick.
In order to implement the normative documents in the
field of increasing the cultivation of walnuts, it is expedient
to organize the cultivation of walnut seedlings in the form of
farms in Andijan region. The project prepared in this direction
envisages the cultivation of walnut seedlings on an area of 6
hectares and planting on an area of more than 1,000 hectares.
After four years, more than 3,000 tons of industrial-grade
raw materials can be harvested. Investments in the project
will amount to 150 billion soums and will be implemented
in 2021-2030. This project will allow developing a relatively
new direction in agriculture. It is necessary to mobilize great
efforts in Uzbekistan to develop the national industry that
produces high-quality goods. It also helps meet the region’s
need for walnut seedlings.
So far, seedlings of more than 20 varieties of rare highyielding varieties of walnut are being grown. It also grows
seedlings of black walnut, chestnut, hazelnut, pecan, almond,
pistachio and other nuts. In the cultivation of seedlings
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selected varieties of walnuts with different ripening periods,
which can be harvested within 2 months.
It is planned to create a greenhouse with a total area of
6 hectares, 1 hectare of land for planting seedlings and a
garden for intensive reproduction on 5 hectares.
Today, the establishment of walnut plantations, the
cultivation of high-yielding walnut varieties, increasing
the volume of walnut cultivation, the placement of walnut
varieties in accordance with the natural and climatic
conditions of the provinces are important points in this area.
It also serves as a basis for improving the organizational and
economic mechanisms of walnut cultivation at the national
and regional levels
Materials and methods. If we analyze the volume of
growing walnuts in our country over the past 3 years, then in
the Republic of Karakalpakstan (growth by 1.6 times), Andijan
(1.8 times), Bukhara (5.47 times), Jizzakh (1.64 times), Navoi
(2.7 times), Tashkent (1.6 times) and Fergana provinces (1.7
times) increased. In Kashkadarya (38.4%), Namangan (81.3%),
Samarkand (63.0%) and Surkhandarya (42.2%) provinces, the
production of walnuts decreased. The main reasons for this
may be the deforestation of walnut forests in mountainous
and foothill areas, the appearance of various diseases, the
selection of climatically unfavorable varieties, as well as the
process of water scarcity in the regions in 2018.
If we look at the analysis of all categories of farms, we can
see that the share of walnut production is mainly in the share
of households, which in 2017 was 60,217 tons, and by 2019 it
was 62,800 tons or 104.3% more. In 2019, 92.7% of the total
walnut harvest was accounted for by households. On farms,
this figure decreased by 95.7% (Table 1).

Now, according to the analysis of walnut production
in Andijan province, the area under walnuts in the region
increased by 206.2%, the volume of walnut cultivation by
186.3% and the average annual number of people employed
in the field doubled. Also, if we assess the growth rate of
walnut production compared to last year, in 2018 there was
an increase of 111.1% compared to 2017, 121.4% compared to
2019 and 117.6% compared to 2019 (Table 2).
Annual consumption of all types of nuts in Uzbekistan is
20-25 thousand tons. Therefore, the production of 3,000 tons
of nuts per year is much less. More than 650 tons of nuts are
imported across the country, the production capacity is 40-45
thousand tons. Therefore, as a result of production on this
farm is supplied only to local consumers, can not seriously
compete with exporters, who are market leaders.
As a result of the development of production of highdemand products in Uzbekistan, such as walnuts, hazelnuts,
almonds, pistachios, some consumers will be able to buy nuts
at relatively low prices, saving on transportation costs. In
general, the organization of walnut cultivation in our country
in the cluster method can be a solution to meet the needs
of the processing industry in raw materials. Because the
convenience of natural and climatic conditions offers a great
advantage in this direction. In particular, in the conditions of
Andijan region for walnut seedlings in winter there is no sharp
drop in temperature. Walnut growing clusters are exciting
and promising, with a consistently high demand guaranteed
by the confectionery industry and other consumers.
The development of similar walnut growing clusters in
almost all parts of the country is of great importance. It would
be expedient to invest in the production of nuts and almonds.

Walnut production indicators in Uzbekistan

Main walnut production indicators in Andijan province
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In addition, the ability of walnut growers to produce a longterm quality crop for almost 100 years demonstrates the
advantages of developing a walnut processing industry. But
investments in this area will pay off in the long run, walnut
seedlings will be harvested only after 4-5 years.
It is necessary to create modern, highly productive
plantations of walnuts, almonds and pistachios, to widely
introduce scientific methods and water-saving technologies,
to promote measures to increase the production of walnuts,
almonds and pistachios, to conduct marketing research,
export research and increase export volumes. The walnut
tree differs from other trees by its size, beauty, and longevity.
In almost all regions of Uzbekistan, walnuts are often grown
on irrigated land. But it also grows at altitudes of not less
than 600 mm per year, up to 1800 meters above sea level.
Here walnuts grow well naturally and even without irrigation
in the gardens. Andijan region is also a leader in walnut
cultivation. If we analyze the volume of walnut production in
Andijan region for 2016-2020, we can see that in 2020 it will
increase by 3234 tons or 186% compared to 2016 (Table 3).
Walnut seedlings are planted in autumn and early spring.

The planting area is 50-60 cm. At a depth, the planting
is plowed with a plow, sharpened and leveled. Then the
seedlings are planted according to the plan.
Saplings should be planted according to the scheme 10x8
m in the mountains, foothills, and on land 10x10 meters.
For planting seedlings, holes are dug 60 × 60 × 60 cm.When
these requirements are met correctly, the yield of nuts will
also increase. According to the analysis of the yield of walnut
species in the Andijan region, the yield of tall varieties
increased by 109.3%, in 2020 - by 25.2 c / ha, in 2019 - by 2.1
times. For the semi-dwarf type, it increased by 1.5 t / ha in
2018, by 11.1 c / ha in 2019 compared to the previous year,
and also by 22.3 c / ha in 2020, which is 2 times more than in
2019. indicates that performance has been achieved.
In terms of all categories of farms, the yield of walnuts
grown in the region also had a tendency to increase in
households, farms and LLCs. In particular, in 2020, the
productivity of farms increased sharply compared to 2016,
ie 6.3 times higher, and in 2020, the productivity of farms
increased by 174.4% compared to 2016. The average yield in
the province increased by 152.4% (Table 4).

Volume of walnut production in Andijan region (tons)

Yield of walnuts grown in Andijan province (c / ha)
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Discussion. At present, one of the main tasks of the
Uzbek economy is to fully regulate the activities of economic
entities in both individual and regional markets, antitrust,
de-monopolization and the development of a competitive
environment. It is known that the formation of a competitive
environment in the transition period is subject to complex
interactions of economic and socio-political factors,
sometimes moving in the opposite direction at the national
and regional levels. Competent and accurate monitoring of
the country's commodity markets: at the administrative
level - the state of the competitive environment, at the level
of entities - provides the most painless way to enter the
interregional and international trade markets.
Conclusions. Like any emerging market, the walnut market
needs reasonable and reliable regulatory methods. In our
opinion, the walnut market should be considered as follows:
- market related to the exchange and distribution of goods
as factors of production;
- system of infrastructure markets (services, data) that

directly serve the process of production and consumption;
- an interconnected system of markets for goods for
various consumer and industrial purposes, circulating
between the primary, secondary and tertiary sectors of the
economy;
- system of seasonal markets;
- a multi-level system of retail and wholesale markets,
which differs in the forms, methods and forms of supply and
demand for goods;
- regional market system.
All of the above requires, first of all, a sectoral policy
that stimulates economic growth and structural change in
favor of selected markets, provided that high demands on
their products and services, as well as certain advantages in
domestic and foreign markets. But according to the sectoral
policy of the economy during the period of market reforms,
there are problems of stopping, investing, reducing the types
of production that do not meet certain market requirements
and remain "surplus".
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Abstract
Crop diversity has an important role in sustainable agriculture. We calculated the diversification index based on the Simpson
Diversity Index method while Tobit regression analysis was employed to assess the main determinants of crop diversification.
The study revealed the mean computed Simpson Index values indicate that diversity index was found 0.76, 0.75, and 0.72 for
Samarkand, Fergana and Tashkent regions, respectively. This implies that Samarkand region farmers shifted towards more
diversification cropping patterns than other counterparts of the country. The overall result in the four states combined in
this study reveals a mean Simpson Index within the sample of farmers was 0.66. This suggests that the farmers in the study
areas were not too diversified in their cropping pattern. Moreover, the result of Tobit regression model indicated that various
farm specific factors such as age, access to extension service, number of members in off-farm, availability of water pump and
availability of machinery are found as significant determinants of crop diversity. We therefore conclude that crop diversification
enhances availability of foods for the households and income of farmers. While cultivating several crop species also helps the
farmers to manage both price and production risks which attains more food options for the household and income through
marketing the produce from the surpluses. Therefore, the government needs to intensify the promotion of crop diversification
in order to increase farm income and food security in the country.
Key words: Crop diversification, Cropping Patterns, Simpson Index, Limited dependent variable (Tobit), Uzbekistan

I

ntroduction. Agriculture plays a highly important
role in Uzbekistan’s overall economy. The agricultural
sector is one of the leading sectors of the national economy
and contributing with over 28.8 % of the annual gross
domestic product (GDP) and engages 27 % of the country’s
total workforce [1, 2]. Importantly, about 50 % of the
country’s population resides in rural areas and depend
on agriculture as well as other related activities [3]. Since
independence in 1991, the government of Uzbekistan has
been doing several important reforms in order to find out
the best options to increase income of the agricultural
sector. The main important reform was to be replaced state
and collective farms by private farms and shirkats. However,
the productivity and occupied land area of the shirkats was
decreasing throughout the years which led them abolish in
agriculture. Instead, the role of private farms and dekhan
farms has increased in the agricultural output [4]. Private
farms predominantly produce state-order crops which are
wheat and cotton, whereas smallholders are occupied in the
livestock and partly produce other agricultural crops such as
fruits and vegetables [5].
At the beginning of independence, agriculture was
prevailed by cotton and wheat production, accounting for 70
% of the total cultivated area and 34 % of gross agricultural
output. The production of higher value crops, such as fruit and
vegetables, was constrained by limited access to land, inputs,
modern crop-specific technologies, and finance. Additionally,
Uzbekistan's agricultural policies were more highlighted at
the strategically significant crops cotton and winter wheat.
Additionally, the state planning system has only retained
for these crops whilst fruits and vegetables obtained less
policy attention in terms of the lack of state procurement
system [5, 6]. Table 1 depicts that the country has managed
to gradually move away from cotton monoculture towards a
more diversified pattern of agricultural produce, including
cereals, fruits, vegetables and melons [2, 5, 7].

Recently, agricultural policy in Uzbekistan has
launched paying more attention to intensify high-value
diversification of agricultural production while focusing on
the development of fruits and vegetables. Therefore, the
national administration has recently issued crucial several
legislative acts in order to enhance the crop diversification
through the country [8, 9]. Following this, in the beginning
of 2017, the Government’s reform and development agenda
places increasing emphasis on diversification which is
reflected in national strategies and investment priorities. The
National Development Strategy for 2017-2021 recognizes the
need for diversification for cotton and cereal crops into high
value-added and labor-intensive production and processing,
including, horticulture, fruits, and vegetables, which are
expected to significantly contribute to significant growth of
rural jobs, food security and exports revenues [10].
Likewise, the national administration planned to
undertake new structural reforms and diversification in
agriculture, more productive use of land and water, improved
mechanization and infrastructure development, agribusiness
development and more market-oriented agricultural policies.
Furthermore, the government of Uzbekistan initiated
specific activities towards crop diversification. The area of
cotton plantations has been significantly reduced towards
an increase of wheat in order to reach higher food security.
Farmers were encouraged to use larger parts of their farms
for cultivating vegetables. Especially in the pre-urban zones,
their share has been increased. However, vegetable and
fruit production are still not sufficient to supply the Uzbek
population and there is also room to further extend the area
of these cash crops and to improve the marketing structures
for export [11]. Therefore, crop diversity plays an essential
role in sustainable agriculture and diversification of the crops
can be an effective tool to help farmers deal with several types
of risks [12]. Furthermore, crop diversification is a strategy
to maximize the use of land, water, and other resources and
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Trends on area and productivity for crops in Uzbekistan, 1991-2016

for the overall agricultural development in the country. It
provides farmers with viable choices to grow diverse crops
on their land [13]. In line with the existing views, Saraswati
(2011) also suggested that the diversification in agriculture is
practiced with a view to avoiding risk and uncertainty due to
climatic and biological vagaries.
Karimov (2013) indicated that enhancing crop productivity
on the farm level plays an essential role in developing
economic growth, improving food security and easing poverty
in the country. Whilst government ought to carry on crop
diversification among farmers, as it supports to obtain extra
income, improves food security as well as lessens famine [14].
Dagar (2018) defined that, crop diversification is planned to
give a wider choice in the production of a variety of crops in
a specified area so as to increase production related activities
and minimize risk [15]. Despite these facts, Bobojonov (2013)
also indicated that, diversification is explained as the addition
of more crops into the existing cropping system and increase
farm income and minimizes risk management practice on
the farm level and crop diversification is an effective strategy
to deal with such problems as water scarcity, drought and
salinity. Additionally, easing of cotton and wheat production
would increase crop diversification and farm income [16].
The results of the previous studies emphasized that most
of the achievements in cotton and wheat production are
based on high input use technologies such as water, seed,
fertilizers, and pesticides which are not sustainable on a
long-term basis. Therefore, high input use technologies
will not be appropriate for all privet farms [7]. Furthermore,
the area available for high-value alternative crops however,
cultivation of these types of crops is very limited in spite of
high economic and ecological potential [17, 18].
Hence, it is the right time to look for a suitable and realistic
strategy by which cropping intensity could be enhanced and
diversification achieved. Moreover, comprehensive studies
of crop diversification in Uzbekistan are still sparse and
mostly studies based on hypothetical scenarios and multisensor remote sensing data results, only limited research
on this subject has been conducted in Uzbekistan to date
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[16, 19]. To the best of our knowledge, there are currently
no study to date has attempted to the empirical analyzes of
the effect of crop diversification on farmers’ income in the
study areas. Along with this, this study is also to provide
additional comprehensive understanding of the status and
extent of crop diversification of the farmers at the farm level
in different parts (regions) of the Uzbekistan.
The rest of the paper is organized as follows: Introduction
gives the literature on the role of crop diversification in
improving farm income and crucial reforms in study regions.
The second section outlines the research methodology
adopted by this study. Third section illustrates the results
and discussions, and the study conclusions and policy
recommendations are summarized in the fourth section.
Materials and methods. One of study aims to assess
the main determinants at the farm level. The study is based
on a secondary data gathered from statistical agencies for
2009-2019 growing seasons. This section briefly describes
sampling methods used to measure crop diversification,
and econometric approaches used to assess the main
determinants of crop diversification at the farm level.
Description of Study Areas. In this study, the four regions
of Uzbekistan, namely, Samarkand, Fergana, and Tashkent
were chosen for the analysis because these provinces are
located in different part of the country. Farmers mainly
cultivate wheat and cotton crops and these two crops are
controlled by the government in terms of state procurement
policy [20, 21]. Samarkand province is located in the western
part of the country where Tashkent region is situated in the
northeastern part of Uzbekistan. These areas have greater
independence to choose their own cropping and subsequently
often focus on fruits and vegetables. In these ‘non cotton’
areas, it is common to see vegetables being produced as
second crop after winter wheat, with farmers cultivating
vegetable, beans and potato or melon crops [22, 2].
Empirical model specification. In this study, two steps of
estimations were employed. In the first step, the Simpson
Diversity Index was used in order to measure the extent of
crop diversification index for the particular crops of interest
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in the study areas. In the next step, by using farm specific
variables Tobit regression analysis is used to identify the
main determinants of crop diversification among farmers.
Crop diversification analysis. The extent of crop
diversification can be measured by using several indices
Simpson’s Index (SI), Margalef Index (MI), Composite Entropy
Index (CEI), and Shannon Index (ShI). These indices have
been widely used by many other researchers to estimate the
nature and extent of crop diversification practices of farmers
[23, 24, 25, 26, 27]. However, in terms of data availability
and crop patterns, this study is employed Simpson Diversity
Index (SDI) because it is the most commonly used index in
numerous studies related to crop diversification including in
Uzbekistan [19]. The Simpson Index (SID) is calculated using
the following equation:
(1)
where, Ai is the value or area of the ith commodities of
the ith commodities in the total value or area. The index
ranges between 0 and 1 value. If the values close to 1 point at
more diversify cropping pattern or complete diversification,
value of 0 indicates in contrast a situation of monoculture
or complete specialization. In this study, we used several
agricultural crops in order to calculate the index common in
smallholder farming in four provinces of Uzbekistan. Crops
included cereals (barley, rice, wheat, corn), pulses (bean and
leguminous), potatoes, spices, vegetables and others.
Model for identification of determinants. It is also
considerable interest to ascertain the main determinants
of crop diversification among farmers by using farm
specific and social-economic factors. After measuring the
extent of crop diversification index obtained from the SID,
a Tobit regression model was used in order to identify the
main determinants of crop diversification. Tobit model
was introduced by James Tobin in 1958 and the model is
the most conventional censored regression model which
supports to express the observed level because of underlying
latent variable. Moreover, the latent variable is greater than

zero and expected error terms do not equal to zero. Since
the SID value ranges from zero to one, thus ordinary least
square (OLS) regression model is not appropriate measure to
identify the determinants of crop diversification. Therefore,
Tobit model is considered as most appropriate model in this
study to assess and explain the determinants and it has also
been widely employed in many previous studies [28, 29, 30].
The variables were selected based on literature review and
data availability and the model was specified as following
equation:
(2)
where, SID means crop diversification index, β0 means
intercept, vi is an independent and normally distributed error
term, FAge – Age of farmers, Offarm – Number of members in
off-farm (1=yes; 0=no), AccExt – Access to extension service
(1=yes; 0=no), PmAv – Availability of pump (1=yes; 0=no),
Gender – Gender of the household head (1=male; 0=female),
TrAv – Availability of tractor (1=yes; 0=no).
Results and discussion.
Distribution of crop diversification index. The result
implies that most of the farmers had a quiet high level of crop
diversification intensity in different part of the Uzbekistan
whereas still around 11% of farmers have not practiced any
types of crop diversification activities or cultivate only one
or two state order crops cotton and wheat. The finding was
almost comparable with the findings of [4] and [18] who
found 0.65 and 0.68 in Khorezm (in 2008) and Fergana Valley
(during 2010-2012), respectively.
Figure 1 also portrayed that the crop diversification index
was normally distributed and moderately skewed to the right
implying that most of the farmers were not too diversifier in
their cropping portfolio because of the majority of farmers
were more likely to cultivate only cereal crops such as cotton,
wheat and rice due to the strong regulation of the national
government on the agricultural practices in the country [31].

Fig.1. The mean crop diversification index
Source: Own estimation based on survey data
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Result of Tobit regression

Table 2

Note: ***, **, * indicate significance at 1%, 5% and 10% level
This shows that Samarkand region farmers shifted
towards more diversification cropping patterns than other
counterparts of the country. In addition, the overall result
in the four states combined in this study reveals a mean
Simpson Index within the sample of farmers was 0.66. This
implies that the farmers in the study areas were not highly
diversified in their cropping pattern.
Estimation determinants of crop diversification through
Tobit model
The Tobit model was employed to identify the main
determinants of crop diversification of the farmers. The
results of the Tobit regression model are presented in Table
4. The test for multicollinearity showed that there was no
multicollinearity between any two or more explanatory
variables in our study. In addition, all the explanatory
variables were tested for heteroskedasticity using the BreuchPagan test and heteroskedasticity was not found among them.
Also, the chi-square of the Tobit model is quiet high meaning
that the model fitted very well and statistically significant.
The results of regression model suggested that the variables
such as age, off-farm participation, extension service, pump
and tractor availability were the major factors that positively
and significantly affected by crop diversification.
Conclusion. The study has examined the main
determinants and extent of crop diversification at farm level
across different states of Uzbekistan. The Simpson Index
values indicate that the mean computed diversity index
was found 0.76, 0.75, and 0.72 for Samarkand, Fergana, and
Tashkent regions, respectively. This implies that Samarkand
region farmers shifted towards more diversification cropping

patterns than other counterparts of the country. The overall
result in the four states combined in this study reveals a
mean Simpson Index within the sample of farmers was 0.66.
This suggests that the farmers in the study areas were not too
diversified in their cropping pattern. Moreover, the result of
Tobit regression model indicated that various farm specific
factors such as age, access to extension service, number
of members in off-farm, availability of water pump and
availability of machinery are found as significant determinants
of crop diversity whereas merely gender of household is not
significant factor for crop diversification in the study regions.
We therefore conclude that crop diversification enhances
availability of foods for the households and income of
farmers.
While cultivating several crop species helps the farmers to
manage both price and production risks which attains more
food options for the household and income through marketing
the produce from the surpluses. Therefore, the government
needs to intensify the promotion of crop diversification
in order to increase farm income and food security in the
country. Alongside, crop diversification might contribute to
the efficient use of labor in the farming. The analysis also
emphasizes that a farmer having own agricultural equipment
such as water pump and tractor are more likely to adopt
crop diversification. Therefore, the government urgently
collaborates with the financial organizations and donors
which offering small loans with low interest rates in order to
provide such machineries to the farmers. Crop diversification
also helps the farmers to improve on the right selection and
cultivation of different crop types on their farms.
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This article prepares proposals for the development of the livestock sector, analyzes the composition of pastures, as well as
the role and effectiveness of the Karakul industry in pasture animal husbandry.
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I

ntroduction. Livestock is one of the largest agricultural
sectors, accounting for an average of 48% of the
country's gross agricultural output. An increase in the volume
of animal husbandry, an increase in the quality of products
is becoming today one of the most pressing problems in the
uninterrupted provision of the country's population with
food. With the growth of the livestock population, the low
growth rates of crop production are primarily explained
by the low productivity of livestock breeding. Increasing
the productivity of animal husbandry, as shown by foreign
experience, requires the implementation of systemic and
long-term measures in the industry.
It is known that the organization of the cultivation of
livestock products is interpreted in various literary sources,
divided into livestock systems. In particular, FAO has
carried out studies based on a systems approach to livestock
production. According to him, he divided livestock production
into several systems using an approach that embodied the
interdependence between livestock and the environment.
Including:
- Closed livestock system, in which less than 10% of
the feed is grown by the farm on its own land, the rest is
purchased;
- Cultivation of livestock products in a closed irrigation
system, in which more than 50% of feed is grown on the
irrigated lands of their farms;
- pasture animal husbandry, in which 90% of feed is grown
on naturally cultivated land due to rainfall;
- Mixed animal husbandry, in which feed is grown
independently, in some seasons is purchased abroad and
grazed on pastures.
In addition, we can observe that a number of scientific
publications study the production of livestock products
by dividing them into systems. Among them, in general
systems, they are divided into the following 4 forms. These
include nomadic pastoralism, semi-nomadic pastoralism,
pastoralism and stable grazing.
In our country, in the regulatory legal acts on the
development of the livestock industry, we can observe the
following points: Including:
- Industrial feeding - stable raising of livestock, growing
crops by growing fodder on irrigated land;
- Grazing - caring for livestock using hay and pastures,
growing;
- mixed feeding - growing and purchasing fodder on
irrigated lands for the winter, running in spring and autumn
on hayfields and pastures.
One third of the world's agricultural land is pasture,
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which is used by several hundred million people to raise
livestock. Pastures are one of the most difficult parts of
agricultural land, allowing livestock products to be grown
from desert pastures in low rainfall conditions where it is
difficult to plant and grow crops. Pastures are the best source
of livelihood, providing food, income and work for people
engaged in livestock production in difficult conditions.
Therefore, the issue of effective use of pastures for any
country is relevant, since it covers not only natural and
environmental, but also social issues such as food security
and employment. The role of the Karakul industry in the
development of pasture animal husbandry in our country is
invaluable. This is due to the fact that the existing pastures
in our country have different climatic conditions, are located
at different altitudes above sea level, and their naturalgeographical and pasture-forage conditions are diverse.
Pastures on the territory of Uzbekistan (desert, semi-desert,
mountain and mountain pastures) amount to 21 million 100
thousand hectares. The main part of the republic's pastures
consists of desert and semi-desert pastures, the climate
is sharply continental, daily and seasonal changes in air
temperature differ significantly (Figure 1).
In recent years, a number of positive steps have been
taken in the country to deepen economic reforms in the
karakul sector, improve the quality of karakul skin, improve
the organization of growing desert forage crops, increase
the productivity of pastures and strengthen the material and
technical base of karakul enterprises. At the same time, the
existing internal capabilities of the industry are not fully
used today.
In particular, the situation with the further improvement
of breeding, the expansion of the cultivated areas of desert
pastures, the export of karakul and karakul, deep processing
of products and the use of raw materials for medicinal
purposes does not meet today's requirements.
In recent years, radical changes have taken place in the
karakul network aimed at developing the network through
the effective use of pastures. In particular, the Decree of the
President of the Republic of Uzbekistan PF-6059 of September
2, 2020 "On measures for the further development of silkworm
and astrakhan breeding in the Republic of Uzbekistan"
was adopted. According to the decree, 17,375,000 hectares
out of 17,727,000 hectares of pastures in the country were
transferred to the permanent ownership of the Committee
for the Development of Sericulture and Karakul Culture. 48
Karakul clusters were created on the registered pastures and
the pastures were divided into clusters on a zero-rate lease
basis. Karakul clusters have created cooperatives with 8129
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Fig.1. Composition of pastures, in percent.
business entities on the basis of secondary lease agreements.
One of the important indicators of the effective use of
pastures is the productivity, condition and fodder base of
pastures. In our country, there are pastures in the republic
today.
Yields on 8,300,000 ha (48 percent) have declined in
different ways. In order to improve the state of degraded
pastures in 2018, the Bukhara Scientific and Production
Center of Pasture Pastures is aimed at increasing the
productivity of pastures by 220 hectares in the Bukhara
region (57 hectares in the Zhondor region, 60 hectares in the
Gijduvan region, 14 hectares in the Karavulbozor region, 89
hectares in the Alat region). area).) And in the Jizzakh region
on 10 hectares (in the Forish region), 230 hectares of areas for
primary sowing of forage crops of desert pastures were laid.
In 2019-2020, 1610 hectares of seed fields were created in the
Republic of Karakalpakstan, Bukhara and Jizzakh regions. In
total, in 2021, it is planned to create 2,460 hectares of sown
fields in the Bukhara region of 400 hectares, the Navoi region
of 1,000 hectares, the Kashkadarya region of 500 hectares, the
Samarkand region of 500 hectares and the Jizzakh region of
60 hectares. Considering that in 3 years there will be crops on
these areas, 212.2 tons of seeds of fodder plants will be grown
on desert pastures or 70,000 hectares of degraded land will

be rehabilitated. As mentioned above, mainly Karakul sheep
are bred on pastures, and their number is about 27% of the
total number of small ruminants in the country. In particular,
in 2018 there were 5870 thousand heads of Karakul sheep, in
2019 - 6270 thousand heads, and by 2020 - 67687 thousand
heads (Table 1).
By region, the largest number of Karakul sheep is in
Kashkadarya region - 1701 thousand heads and Navoi region
- 1448 thousand heads, while in these regions there are 1214
thousand hectares and 7114 thousand hectares of pastures
(33% of the total number of pastures in the republic). The
smallest number of Karakul sheep is in the Jizzakh region,
there are 621 thousand hectares of pastures in this region.
One of the main problems in the development of
Karakul cattle on pastures is a decrease in breed and quality
indicators. In particular, over the past 60 years, the level of
skin and live weight of Karakul sheep has decreased by 50
percent. Therefore, special attention should be paid to the
organization of pedigree work in pasture animal husbandry.
A number of works have been carried out in this direction
in recent years, which give positive results. In particular,
in 2019, 50 heads of pedigree karakul rams were imported
from the Republic of Afghanistan, in 2020 - 200 heads, 1,800
heads of ewes were inseminated from them, 4 breeding herds

Dynamics of growth in the number of Karakul sheep in 2018-2020,
(Thous. Heads)
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of black and 2 breeding herds were organized. In 2020, 57%
of 33 thousand sheep were artificially fertilized in Karakul
breeding LLCs and breeding stations. 15 thousand heads of
Karakul pedigree sheep were received and delivered to the
population and farms.
One of the main problems of pastoralism is associated
with the sale of these crops, which is even more complicated
in desert pastures. There was a sharp decline in demand for
leather products, which has grown over the past 10 years,
with the disappearance of the associated processing and
service system. In 2018, the country produced 9,130 tons of
wool, and by 2020 - 10,473 tons of wool (Figure 2).

animal husbandry, in particular, the Karakul industry, and to
solve them it is advisable to take the following measures:
- formation of a common database, first of all, through a
complete inventory of pastures by region;
- Development of a system for quick search and use of
information through full automation, digitization of pasture use;
- Simplification of the system for identifying small
ruminants in pasture animal husbandry and increasing the
system of mutual interest;
- Dividing pastures into red, yellow and green groups, limiting
livestock grazing in red areas, and for this purpose, developing a
system of incentives for farms working in this area;

Figure 2. Dynamics of changes in wool and karakul production in 2018-2020.
However, due to the recycling system of these
manufactured products, the lack of buyers has led to their
ineffective use. Therefore, from 2020, it is planned to increase
the number of small ruminants on pastures, creating a fodder
base on all pastures of the country, as well as to create
enterprises for slaughter, processing of hides and wool, meat
and dairy products. , semi-finished products and finished
products. By 2021, a total of 175 of them, including 55 for
wool processing, 8 for sheep and astrakhan fur processing,
39 for the production of pelleted feed and 73 for fattening
complexes and meat organized by clusters, investment
projects for processing will be implemented. In general, there
are still a number of problems in the development of pasture

- Financial support for the involvement of the private
sector in the organization and development of pasture
animal husbandry;
- It is advisable to increase the material interest of
karakul clusters working on pastures, economic support in
the processing of wool, leather and meat products.
By effectively organizing pastoralism and maintaining it
at the level of modern requirements, first of all, to increase
the breeding and quality of Karakul sheep, which is a national
treasure, to increase the production of meat, wool and the
type of pastures, to increase employment and solve socioeconomic problems such how to ensure access to income and
preserve biodiversity.
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This article discusses the mechanisms for improving the efficiency of the use of labor resources, ensuring their employment
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I

ntroduction. It is well known that social life exists on
the basis of the material and spiritual wealth created by
human labor, the duration of which is directly ensured by the
continuity of the whole process of labor. This, in turn, requires
people to work rationally. In his Address to the Oliy Majlis,
President of the Republic of Uzbekistan Shavkat Mirziyoyev
noted that “It is necessary to reduce unemployment among
the population and increase the income of people and families.
In this regard, it is necessary to provide vocational training to
the unemployed, provide them with legal and other advice, as
well as other social assistance methods. In order to improve
the living standards of our people, we need to create a decent
wage system and increase real incomes” [1].
The processes of globalization and innovative
development have led to radical changes in the content
and nature of labor relations, ie the rational use of labor
in economic entities, employment and redistribution of
relatively redundant labor, training of personnel in need,
decent wages, satisfaction of workers. and increase their
real incomes, and so on In this regard, this master's thesis is
devoted to the study of ways to improve the organizational
and economic mechanisms for improving the efficiency of
labor resources in water management organizations, which
determines the relevance of the topic.
Research methodology. Labor and its level of
employment is a major problem in a market economy, which
depends on the sustainable development of sectors of the
economy and its efficiency, increasing the active participation
of labor resources in production.
The use of labor resources has its own historical period,
when the ancient Greek philosopher Aristotle first studied
the origin, development and essence of labor and the reasons
for the exchange of products developed in his works.
He writes in his book, “The Ethics of Nikomax”, that
everything must be measured by something ... that the ratio
of the farmer to the farmer is the same as that of the farmer to
the farmer. When the equation is found, payment is made.”[2]
At the same time, Aristotle argued that value is the
result of labor. The English scientist William Petty studied
the development of labor and laid the foundations for the
development of labor theory with the idea that "the wealth of
the people is created in all spheres of material production, and
labor is the father of wealth, and the land is its mother." [3].
In his Economic Table, published in 1758, F. Kene showed
the essence of the concept of "reproduction in the history
of political economy" and described the constant repetition
and consumption of production. This means that the factor

of reproduction is related to land labor, and the creation of
wealth in production is related to labor [4].
The British economist Adam Smith, in his study of the
nature of labor in political economy, wrote in his study
of the nature and causes of the wealth of nations that the
distribution of output is based on the productivity of the
population involved in production. the price ultimately
consists of one or the other, or all of these three parts, while in
every developed society all three are more or less an integral
part of the price of a large quantity of goods[5].
The British economist D.Ricardo studied the theoretical
development of the economy and said that "the value of
a commodity or the quantity of any other commodity it
exchanges depends not on the amount of labor paid for its
production, but on the relative amount of that labor." he
pointed out [6].
Due to the development of production based on various
forms of ownership in accordance with the requirements of
a market economy, the national labor market is formed as a
result of the excess of labor resources over demand and its
fluctuations in supply and demand.
Here we analyze the theoretical views of economists on
labor resources and their formation. It is known that the
economist in our country KH.Abdurahmanov has extensively
substantiated the theoretical aspects of labor resources, their
formation and peculiarities, their rational and effective use. In
particular, in his opinion, labor resources are the able-bodied
part of the population of the country, capable of producing
(providing) material goods with their psycho-physiological
and mental qualities. They include not only the economically
active population, but also able-bodied people who are
currently unemployed and looking for work, including those
who are studying in isolation from production[7]. This means
that the labor force includes people who are employed in the
economy and who can work even if they are not.
Research results. The organization's labor resources are
the sum of the mental and physical abilities of employees of
different qualification groups employed in the organization
and included in its salary fund. Labor resources establish
material values, create output, create surplus capital in the
form of value (more than their value) and profit.
The personal structure of the organization (employees,
team) is a set of individuals who have a contractual
relationship with the organization. A properly selected
workforce is a team of thinkers and partners who are able
to implement, understand, and implement the plans of the
organization’s leadership. In this regard, the personnel policy
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of the organization is based on determining its quantity and
quality, the form of its recruitment and replenishment, as
well as the need for labor in terms of development (depending
on the specifics and characteristics of the organization).
measures to increase the efficiency of its use.
The personal composition of an organization is a set of
separate groups of employees united according to certain
criteria. The whole structure of the organization is divided
as follows:
- Salary base of employees of the organization - all
employees hired for a certain period (indefinite or urgent)
to work permanently and temporarily in the organization,
which is associated with the main and non-core activities.
- Production staff are directly involved in the provision
of production activities and production processes (main and
auxiliary shops, plant management equipment, laboratories,
research and development departments, computer centers, etc.).
- non-production workers - workers working in housing
and communal services and ancillary farms, health centers;
-dispensaries, educational institutions, etc.
According to the nature of the functions performed, the
personnel of the organization is divided into the following
categories.
1. Workers are directly involved in the production process,
ie. creation of material values or rendering of production
services and performance of works on movement of goods.
Workers are divided into primary and secondary.
- key workers create products that are sold directly (gross)
and work in technological processes (change the shape, size,
condition, structure, physical, chemical and other properties
of objects of labor). they are satisfied.
- Auxiliary workers provide equipment and workplaces in
production shops, as well as all employees of auxiliary shops
and farms.
2. Managers - lead the organization, its structural units
and perform management functions. Depending on the
management functions performed, they are divided into
managers:
- lower level - masters, masters, heads of small shops,
heads of structural subdivisions, etc;
- middle management - shift, site supervisors, etc .;
- top managers - general directors, their deputies, chief
accountants and others.
3. Specialists - employees working in the functional
departments of the organization - engineers, economists,
accountants, lawyers, technicians and others.
4. Employees - perform accounting, control,
documentation and other functions - secretaries, cashiers,
accountants, bookkeepers and others.
The analysis and evaluation of the efficiency of the use
of human resources is a very complex problem that has
not yet been fully resolved not only in water management
enterprises, but also in enterprises and organizations in
all sectors. The methodological and practical solution to
this problem provides an important basis for determining
the direction of the rational organization of management
activities. Most researchers argue that it is necessary to
determine the direct impact of management on the final
results of the development of production, because many
factors in society are interrelated.
In some water and agricultural industries, labor
productivity is equated with production. This is usually done
where labor productivity can be measured during the year
shift. It is used in the construction of waterworks, repair
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enterprises, land reclamation and some types of agricultural
work, which are indicators of labor productivity.
In agriculture on reclaimed lands, labor productivity in
operational reclamation systems is determined by the annual
results of production activities of the enterprise. In this case,
the annual indicator of labor productivity is directly related
to the production of certain types of production. If labor
(production) productivity is singled out, it does not indicate
production efficiency. It has economic value only when
compared to other such indicators.
Labor productivity indicators in water management and
reclamation organizations and enterprises are set in the form
of normative and actual indicators. Normative productivity
is determined by the approved norms of time spent on the
production of a product or unit of work.
Consistent reforms in the economy of our country also
contribute to the development of employment and the labor
market. According to statistics, as of January 1, 2021, the
permanent population of the republic is 34 558.9 thousand
people, an increase of 653.7 thousand people or 1.9% since the
beginning of the year. At the same time, the urban population
was 17,487.5 thousand people (50.6% of the total population),
the rural population was 17,071.4 thousand people (49.4%).
During this period, the number of labor resources amounted
to 19,142.33 thousand people, an increase of 101.02% over
the same period in 2020.
According to the analysis, in 2020 the number of labor
resources in the country amounted to 19,142.33 thousand
people, an increase over the year 2000 by 6,674.3 thousand
people or 53.5%. The number of economically active
population in the labor force amounted to 14797.9 thousand
people (77.3% of the total labor force) and this figure increased
by 5779.5 thousand people or 64.1% compared to 2000. In
particular, the number of employed people in the country
in 2020 increased by 50.5% or 4,537,000 people compared to
2000 and amounted to 13,520,000 people [8].
The number of economically active and employed people
has grown dramatically over the years under review. The
able-bodied population of working age increased 1.5 times
and reached 19,052.0 people by 2020. This is an increase of
112.1% compared to the permanent population and 101.3%
compared to the labor force. In contrast, the number of
workers younger and older than the working age decreased
by 42.5% and in 2020 amounted to 95.1 thousand people. The
figure was 33.3 percent for the permanent population and
27.8 percent for the labor force.
The distribution of labor resources among the
economically active and inactive population can be seen from
Table 1, where the total labor resources in 2000 were 58.2%
in rural areas and 41.8% in urban areas. By 2019, this figure
increased by 53.1% in urban areas and decreased by 46.9% in
rural areas. The economically active population of the labor
force also accounted for 46.4% of the urban population in
rural areas in 2000, compared to 53.6% in urban areas, and by
2019 we can see that this figure will increase to 57.2% of the
urban population [9].
According to the distribution of labor resources in the
regions of the country, the highest share of total labor
resources in the country falls on Samarkand (11.1%) and
Fergana (10.8%) regions. The next places are occupied by
Kashkadarya (9.5%), Andijan (9.2%) regions, Tashkent city
(8.9%) and Tashkent (8.4%), Namangan (8.3%) regions. The
lowest share of labor resources is in Syrdarya (2.5%) and
Navoi (2.9%) regions (Table 1). According to the data, the
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number of labor resources in the Republic of Karakalpakstan
as of 2020 amounted to 1069.0 thousand people (the share of
the total labor force was 5.6%), and the economically active

population was 781.7 thousand people. During this period,
the number of people employed in the economy amounted to
699.3 thousand people [10].

Figure.1. Dynamics of changes in key indicators of employment and labor market
in Uzbekistan
Table 1
Analysis of labor resources and employment in the regions of the Republic of Uzbekistan in 2020 (thousand people)
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According to the distribution of labor resources by regions
of the country, the highest share of total labor resources in the
country falls on Samarkand (2130.4 thousand) and Fergana
(2068.5 thousand) regions. The next places are occupied by
Kashkadarya (1817.6 thousand), Andijan (1752.9 thousand)
and other regions. The lowest share of labor resources is
in Syrdarya (485.7 thousand) and Navoi (556.3 thousand)
regions (Figure 2).

water sector requires an economic mechanism for the use of
labor resources in this sector. In this regard, in the context
of economic liberalization, increasing the efficiency of labor
resources in water management organizations is of great
importance today.
In the field of water management, the efficient use of
labor resources is improving.As the President of the Republic
of Uzbekistan Shavkat Mirziyoyev noted in his Address to

Figure 2. Dynamics of changes in key indicators of employment and labor market
in Uzbekistan
According to the analysis, by 2020 the main part of
the employed population in the country is still engaged
in agriculture, forestry and fisheries. In recent years, the
accelerated implementation of the strategy of modernization,
technical and technological equipment of industrial
enterprises has led to a significant increase in the number
of people employed in industrial sectors. In particular, in
2020, 13.5% of the total employed population in the country
will be in the industrial sector. The next places are occupied
by trade (11.0%), construction (9.5%), education (8.2%) and
other sectors.
The above analysis shows that positive changes have been
observed in the development of employment and the labor
market in the country. But there are also major shortcomings
and problems that need to be addressed. Including:
- Unstable equilibrium in the labor market;
- Rising unemployment and sharp inter-regional disparities in some regions of the country;
- Illegal labor migration and increasing informal
employment;
- superficial approaches to employment of graduates
of higher and secondary special, vocational education
institutions;
- Lack of labor integration between local executive
authorities, state and economic administration bodies,
educational institutions, citizens' self-government bodies
and the general public in the field of employment, etc.
It is known that the sustainable development of the
economy is characterized by the efficient use of labor resources
associated with structural changes. In particular, like all other
sectors of our economy, water management has undergone
radical changes. This is evidenced by the structural changes
in the water sector, the formation of a new management
system, the introduction of new techniques and technologies,
the widespread introduction into production and the positive
results. The effective organization of production in the

32

the Oliy Majlis, “It is no exaggeration to say that 2020 was
a turning point in the field of social protection. In the new
year, the ultimate goal of economic reforms will be to reduce
poverty and improve the well-being of the population. These
strategic goals will be achieved through high economic
growth that creates equal opportunities for all. In the last
4 years, serious steps have been taken to introduce market
mechanisms in all sectors of our economy.
The challenge now is to lay the foundations for long-term
sustainable growth through deep structural reforms”[11].
In recent years, a number of decrees and resolutions of
the President on the development of water resources in our
country have been adopted. In particular, the Resolution
No. PQ-5005 of February 24, 2021 approved the Strategy for
Water Resources Management and Irrigation Development
in the Republic of Uzbekistan for 2021-2023. Decree No.
PF-6024 of July 10, 2020 approved the Concept of Water
Resources Development of the Republic of Uzbekistan for
2020-2030 [12]. The Concept defines the goals, objectives
and priorities of medium-term and long-term development
of water resources of the Republic of Uzbekistan, as well
as the "Strategy for Water Resources Management and
Irrigation Sector Development" and programs for further
development of water management systems. serves as a basis
for development. The concept was developed by the Asian
Development Bank with the involvement of international
consultants and experts from Either, an Australian company
with advanced experience in developing strategic documents
for Australian water management. The Swiss Agency for
Development and Cooperation also invited prominent Uzbek
economists and scientists as consultants, and an interagency
working group consisting of experts from more than 20
ministries and organizations was established and discussed
at more than 30 meetings, including more than 10 extended
meetings.
Table 2 below shows the plan for staffing the Ministry of
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Plan to provide the water industry with highly qualified personnel and financial support for staff

Water Resources with higher education and financial support
for staff. According to the table, by 2030 it is planned to increase
the staffing of organizations under the Ministry of Water
Resources to 65%. In other words, their number will increase
from 500 in 2020 to 2,000 by 2030, according to the Concept.
By this time, it is planned to increase the monthly salary of
water management workers to the average monthly salary
in the country (relative to the average monthly salary), ie by
100% [13]. One of the priorities of this Concept is “Training of
qualified personnel for the water sector, improvement of staff
training, development of cooperation between education,
science and industry, as well as scientific achievements and
introduction of know-how into production ”.
The number of employees by type of economic activity and
the income of individuals in the form of wages in the table
shows that the number of employees hired to calculate the
average wage in 2020 decreased by 78% compared to 2019. Of
these, 75% are women. Income in the form of wages paid to
individuals in 2020 increased by 114% compared to 2019. Of
these, 172% are women. By 2020, employees actually worked
101,279 hours. Of these, women make 1920 hours. In general,
at the end of the year the productivity of the enterprise is 1448
hours, including 320 hours for women. At the beginning of the
reporting year, the total number of employees was 70 people,
while the company hired 5 people during the year and fired
12 clichés. One of the main reasons for layoffs is the lack of a
payroll and the disproportionate number of hours worked [14].
Conclusion. In the new economic environment, the role
of rewards and additional payments to professionals for high

Table 2

performance at work, as well as for performing particularly
important and responsible work, is increasing. The use of
such benefits is recommended for the following reasons:
- Firstly, it will be possible to objectively assess the work
of specific specialists and encourage them to perform the
most difficult and responsible work.
- Secondly, the specialists who make the greatest
contribution to the results of work will be paid higher salaries.
- thirdly, allowances are an element of the wages of
specialists, which allow them to regularly adjust their wages,
such as an increase in the wages of part-time workers if the
established production standards are met and overfulfilled.
It is also possible to make one-time payments to an
individual employee:
a) for professional development;
b) in the amount of twice for work on weekends and
holidays;
c) up to 30% of the salary of the absent employee to
perform the duties of the absent employee;
d) for anniversaries related to the work of a particular
employee in the enterprise - about 0.5 jobs and above.
Such a proposal is directly related to the problems
identified as a result of the analysis of the remuneration
system and the analysis of the qualification level of employees
of the organization. These include: the existing salary system
in the organization is not incentive; low wages and untimely
payment of wages; low wages are also paid with a 3-4 month
delay, and sometimes more, practically minimizing the
employee’s interest in productive production.
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DEVELOPMENT OF INTENSIVE FISH FARMING IN
CONDITIONS OF FOOD SECURITY
I.O. Yunusov – PhD, associate professor
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
Abstract
This article gives information about organizational and economic supports by the state for the development of fish farming.
Moreover, proposals to improve the economic and organizational base for the development of intensive fish farming and
mechanisms for its implementation were proposed. As well as, to create consulting centers separately for the regions was
recommended in this paper.
Key words: intensive fish farming, closed water circulation systems, cages, economic and organizational support, natural
and artificial reservoirs, resource-saving technologies.

I

ntroduction. In recent years, the country has carried
out large-scale reforms in the production, sale and
supply of fish and fish products to consumers. As a result
of the development of science and technology, the methods
and means of fish farming are also changing and improving.
In particular, today, in practice, two methods of fish care
are widely used, one of which is fish farming using natural
reservoirs, and the other is fish farming by a manufacturer of
products under technical conditions.
In the first method, the organizational and economic basis
of fish farming is formed, a service system that is also based
on many years of practical experience. However, aquaculture
is a new area in the practice of intensive fish farming methods
and technologies. In this regard, the reforms carried out by
the state in recent years are also yielding positive results, and
due to the created opportunities and advantages, fish farms
are strengthening their material and technical base.
In particular, in order to support the fishing industry in
the country, improve the efficiency of fishing, rational and
efficient use of land and water resources in this area and the
widespread introduction of intensive technologies there was
adopted Presidential Resolution “On measures to support the
fishing industry and improve its efficiency” [2]. In accordance
with this Resolution No. PR-4816, in conditions of water
shortage, fish farms receiving water from rivers and canals
have the opportunity to gradually introduce new resourcesaving technologies and the widespread use of secondary
water sources in artificial reservoirs [19].
In general, the technology of intensive fish farming is
understood as the technology of intensive fish farming in
artificial reservoirs, small reservoirs, closed water circulation
systems and cage farms.
Of these, the technology of intensive artificial reservoirs
is the technology of artificial reservoirs with an area of no
more than 2 hectares, with an average depth of at least 2
meters, 2-4 aerators and more than 8 tons of fish per hectare.
Intensive technology of small ponds is a technology of
growing dense fish at least 10 kg (5 kg for carp) per 1 m³ of
water in the pool facilities. In recent years, the technology
of an intensive closed water circulation system has also
been developed, which is a technology for purifying water
in a reservoir (mechanical, biological, pumping and oxygen
generator) and producing fish of at least 20 kg / m3.
In addition, another method of intensive fish farming is
the technology of intensive fish farming in cage (cage) farms,
which understands the technology of raising fish of at least
10 kg per 1 m3 of water [18].

Materials and Methods. Today, intensive and extensive
methods of fishing development are developing in parallel.
Intensive fishing provides opportunities for the reproduction
of high-yielding fish species as modern and efficient means
of production, technologies and basic means of production.
If we look at the state of aquaculture in our country, it
is organized mainly like pond fishing. In particular, artificial
ponds have appeared, and fish productivity in these ponds
remains low. This is an average of 17 centners per hectare. For
the development of the industry, it is necessary, first of all, to
eliminate a number of factors hindering its development.
In particular, the lack of enterprises specializing in the
cultivation of fish seeds (larvae, fry);
- lack of a highly profitable fishing enterprise that could
be studied as a model due to the lack of qualified specialists;
- lameness in the formation of reproductive parental
forms of fish;
- fish farming in most private mini-ponds is carried out
mainly in an extensive way, i.e. through the formation and
development of a natural food base, and so on.
It is known that in pond fishing, polyculture feeds mainly
on carp, grass carp and silver carp. According to the technology
of feeding fish, carps are mainly fed with compound feed. Due
to the lack of high-quality compound feed and high prices,
mass feeding of carp began to reduce economic profitability,
and they were replaced by silver carp, which can only grow
with natural feed.
At the same time, the main part of the fish that are fed
during intensive fishing is silver carp and partially grass
carp and carp. Intensive fish farming technology maximizes
benefits at the lowest cost.
However, there is another side to the question: to what
extent does the quality of the farmed fish correspond to the
market demand? That is, silver carp meat, which makes up
the bulk of farmed fish, lags far behind carp in quality, which,
of course, leads to a lower market price for this fish.
But, nevertheless, fishermen see the future of this style as
promising. Since, as mentioned above, the high cost or lack of
compound feed creates the need for intensive development of
fishing, which allows efficient use of feed. If we pay attention
to the components of the natural food base of fish, as well
as to the scientific and material basis of their development,
then in any body of water there will be a certain number of
natural species of plants and animals. In particular, fish ponds
contain a certain amount of phytoplankton, zooplankton,
macrophytes and benthic organisms. These living organisms,
present in water bodies, constitute the natural food base
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of fish. This natural nutrient base in ponds cannot produce
enough to feed the compressed fish.
Therefore, fishermen are developing a number of measures
to develop the natural nutritional base of ponds. In particular,
the ponds are covered with various organic and mineral
fertilizers. Organic fertilizers are mainly manure, compost,
poultry manure, which contain nitrogen, phosphorus,
potassium, calcium and others. Mineral fertilizers include
potassium, nitrogen, phosphorus, calcium and other types of
fertilizers and lime. These fertilizers serve as food for algae,
bacteria and invertebrates. These organisms, in turn, become
a direct or indirect food source for fish.
Today, special attention is paid to the creation of new
artificial reservoirs for intensive fish farming, the allocation
of additional land, soft loans to meet the needs of the fish
industry in mineral fertilizers and high-protein pelleted
feed. But along with quantitative indicators, the problem of
improving quality indicators is urgent.
The purpose of the development of intensive fish farming
in our country is to obtain the maximum productivity per
unit of water at the lowest cost.
Intensive fish farming is characterized by the
improvement of biotechnology, the use of artificial means,
feeding the fish with pellets, controlling the water, increasing
productivity, caring for fish of different breeds and ages,
and the comprehensive mechanization of the fish farming
process. As a result of intensification of production, labor
productivity will increase, and all types of resources will be
used more efficiently.
Intensification of fish farming will require additional
costs per unit of water body, but they will be effective only
if the growth in the added value of additional production
exceeds the growth rate of additional costs.
Intensification of fish farming is considered cost-effective,
and depending on the direction of scientific and technological
development, the following types of intensification are
distinguished:
- intensification of labor costs in intensive fish farming this will increase labor productivity by reducing the number
of people employed in fish farming;
- saving money with intensive fish farming - this means
less resources in the size and cost of fixed assets in the farm;
- cost savings in intensive fish farming - saving resources
such as raw materials, fuel, electricity, at the expense of one
unit of growing fish.
The only way to significantly increase the volume of fish
farming in the country based on intensive technologies is
to develop new high-performance biotechnologies based on
the principles of integrated water use and expand the list of
intensively farmed fish. By increasing the productivity of cages
to 40 kg / m3, we have the opportunity to increase production
by 50%, and through the development of intensive fish farming
in closed basins, to produce 2-3 times more than at present.
The issue of choosing new objects for intensive fish farming
remains relevant. Two factors are very important: the ratio
of fish species to salinity and water temperature. Currently,
only freshwater fish species are suitable for Uzbekistan, and
in the future it is necessary to use salt water. The water in the
foothills and mountainous regions of Uzbekistan is cold, and
the temperature does not exceed 18 degrees throughout the
year, therefore, it is necessary to develop fish farming in cold
water in these zones. And fish species can be raised in warm
water on the plains [8].
On the other hand, intensive indoor fish farming makes
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it possible to care for the two aforementioned fish species
through the ability to control the water temperature, which
also reflects the superiority of intensive technologies.
Therefore, in recent years, special attention has been paid
to the development of intensive fish farming. In particular,
in the Fergana region, a project has been implemented
on intensive fish farming in indoor pools, which today has
shown its economic efficiency in practice.
If we pay attention to the economic indicators of fish
farming through a closed water circulation system in the
Fergana region, then the total income of 0.75 hectares in a
closed water circulation system in 2018 amounted to 607.2
million soums, in 2019 – the income accounted for 709.6
million soums (Table 1).
The costs of the farm in 2018 amounted to 367 million
soums, in 2019 - 424 million soums, while the level of
profitability was 65% and 67.2%, respectively.
The farm has taken advantage of tax incentives for setting
up a fish farm using intensive technologies. The closed
circulation system used 16,000 cubic meters of water. It is
important to note that the water can be re-discharged into
the water source by purifying it in a closed system. In this
case, the water consumption is 3%.
According to the Resolution of the President of the
Republic of Uzbekistan dated April 6, 2018 No. PR-3657
"On additional measures for the accelerated development
of the fishing industry", the widespread introduction of
innovative and modern intensive technologies, including
cage, closed water circulation systems is very important.
Particular attention was paid to increasing the volume of
catches due to fish farming and increasing the productivity
of artificial reservoirs, improving the work on the cultivation
and breeding of valuable species of fish and fry within the
framework of public-private partnerships [1].
The issue of using intensive technologies in fish farming
has risen to the level of public policy. In particular, as noted
in the government videoconference on November 14, 2019:
“There are many problems in the development of highly
productive areas of animal husbandry in the short term, in
particular, poultry farming, fish farming, rabbit farming”. In
particular, today only 460 hectares (1%) out of 38,000 hectares
of artificial reservoirs create an intensive form of fish farming.
The main reason for this is that the cost of intensively farmed
fish is 2 times more expensive than traditional farmed fish.
Therefore, entrepreneurs are comfortable with the simple
method. However, if fish farming in this way does not exceed
2-3 tons per hectare, you can get up to 100 tons of fish in
intensive fish farming [17]. Another effective method of
intensive fish farming is the cage method, which is also very
promising in our country.
Intensive fish farming in cages has advantages over
traditional fish farming in ponds. One of them should be
placed directly in water bodies and occupy only a part of
them. This allows the use of water resources not only for fish
farming, but also for other industries. Another advantage is
that, as in water bodies, the use of significant land areas in
agricultural use is not required.
Unlike traditional fish farming, cage culture does not
require forced water exchange or energy consumption to
pump water. Cages are always passive, that is, they do not
require special labor from a person. The exchange of water
inside the cage is created by the movement of the fish and
occurs due to the movement of waves. Therefore, the cages
have a constant renewal of water and its quality complies
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Economic indicators of fish farming through closed water circulation systems in Fergana region

with the standards of fish farming. The same physicochemical
regime is created in reservoirs with good water permeability
of cages. This allows an increase in the number of fish species
compared to water bodies. More carp and African catfish can
be grown this way.
The cages installed in lakes and reservoirs make it possible
to use the natural forage resources of lakes and reservoirs.
That is, an increased concentration of zooplankton,
phytoplankton, benthos, and wild fish is observed around
the cages, which can enter the cages using a jet of water with
mixed feed and fecal residues washed through nylon holes.
One of the social benefits of cages is the ability to place
them in and around settlements. This will open access to the
farm, labor resources, the use of ready-made communications
(power lines, water supply, gas pipelines, transport, food,
etc.). The cages use plastic nets with cells from 8x8 cm to
20x20 cm, each side of which is 5 meters. The depth of the
mesh is 8 meters. As the fish grows, they are transferred from
one mesh to another. Marketable fish in cages is raised for 5-7
months. During this period, the fish grows from 250 g to 1.5
kg. The water temperature should not exceed 20 degrees, and
the oxygen content in the water should not be less than 7 mg
/ l. It is advisable to discard 100-250 eggs per m3. On average,

Table 1

10-15 kg of commercial fish are caught from 1 m3 of the basin.
The average profit of 1 kg fish is 10 thousand soums.
Discussion and suggestions. The main expected
economic results of intensive fish culture in cages are:
• does not require placement on large areas of water
bodies or lakes;
• As in traditional fishing, it is not necessary to equip
large reservoirs, occupy agricultural land;
• The physical and chemical regimes in the cage are
the same as in water bodies, which allows reproduction of
valuable fish species, including salmon and sturgeon, in
comparison with water bodies.
• It is possible to place the cage near to ready-made
communication stations, which reduces the cost of production
(power lines, water supply, gas pipelines, transport, etc.).
Expected ecological results of intensive fish culture in
cages:
• cage fish farming is aimed at preserving the environment;
• does not harm the water body or natural landscape;
• a zone with a high concentration of zooplankton,
phytoplankton, benthos, wild fish has been created around
the cage.
Expected technical results of intensive fish farming in cages:
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• there is no need to consume the water pump and the
electricity to provide forced water exchange.
Expected social results of intensive fish culture in cages:
• additional jobs will be created for the local population;
• provide the population with local valuable fish species.
It is advisable to develop an organizational and economic
basis for the development of intensive fish farming in the
future and implement the following ways to improve it.
Including:
Economic support methods:
1. One of the important factors in ensuring the efficiency
of the intensive fish farming sector is the cleanliness of the
water in the fish ponds. The analysis shows that after the
introduction of innovative and resource-saving fish farming
technologies in the most intensive fish farms, due to the lack
of working capital from 2-3 years of operation, repair and
replace equipment and structures that purify unusable water
and transfer it to new ones. Due to the lack of working capital,
they are unable to ensure the quality of water at the standard
level. This leads to an insufficient weight of fish during the
technological period, incomplete absorption of nutrients and
a decrease in quality, which ultimately leads to a decrease in
the productivity of the basin.
Therefore, we consider it expedient to introduce a system
of state subsidies for 50% of the costs of water treatment in
fisheries for 5 years and 30% for the next 3 years. Targeting
saved water treatment costs towards farm modernization
and mechanization of cooling and work processes, as well as
building the farm infrastructure will serve as a criterion for
this subsidy system to ensure the complete establishment
and development of farm infrastructure in 3-5 years.
We consider it expedient to determine the rating of fish
farming and introduce such a system of benefits and support
based on the rating of fish farming, so that this system and
the mechanism of economic support from the state are not
periodic, but targeted and permanent, and the conditions for
subsidies are transparent. We consider it expedient to use the
basis of such a rating as a system of indicators reflecting the
production and socio-economic and environmental efficiency
of economic activity. Giving farms priority in the ranking of
such economic support systems will increase the interest
of these farms in the modernization of production and the
formation of economic infrastructure, as well as encourage
other farms to work more efficiently and actively.
An aspect that should be taken into account when
implementing this system and mechanism is that support
tools should be organized separately between fisheries in the
plains, mountains and foothills. This is due to the fact that
the water quality in the mountainous and foothill regions
is relatively clean, and the probability of water drying out is
relatively low (Figure 1).
2. One of the conditions for the introduction of such a
system is the introduction of the digital economy and ITtechnologies in the field of fish farming. The reorganization
of the industry based on the digital economy and IT
technologies should become one of the strategic tasks of
the “Uzbekbaliksanoat Association” in the near future, and
these measures should be organized on the basis of the state
target program based on the production and management
characteristics of the industry. This approach, firstly,
provides the basis for the formation of a database of fish
farms; secondly, it allows one to pursue a unified and modern
state technological policy in the field of fish farming; thirdly,
to control the activities of fish farms in the industry, and to
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increase economic efficiency. It allows to quickly implement
decisions and conclusions in practice and, fourthly, ensures
the transparency of economic support measures provided by
the state based on the rating of these farms.
Thus, the gradual organization of the implementation
of the digital economy and IT technologies in the fishing
industry on the basis of targeted government programs
will ensure the intensive development of the industry, the
organization and effectiveness of “Smart Fish Farming” in
the industry.
3. The analysis shows that the main equipment and
machinery in the intensive fish farms of the country are
imported from abroad at the expense of foreign currency.
The most important thing is that not only fish care, but
also fry, fish food, as well as the cultivation, preparation,
technology of fish feed and a significant part of the feed
are imported from abroad at the expense of large amounts
of foreign currency. The lack of marketing and logistics
centers for intensive fish farming technologies has led to
the formation of an expensive gross cost of technological
equipment for fish care and fish production at intermediary
enterprises, which ultimately leads to an increase in the cost
of fish and fish products.
4. Fish farming is one of the most vulnerable areas to
natural disasters and adverse weather conditions. This
situation requires the introduction of special forms and
systems of insurance for fish farms against adverse events,
such as sudden changes in weather (temperature rise,
cold, deterioration of water supply due to a decrease in
precipitation), fish diseases. However, it is proposed to
provide long-term technological processes for the production
of fish products - 8-12 months, as well as additional time and
financial resources for organizing expanded reproduction
and the lack of such funds to ensure economic sustainability
through insurance of farms that have introduced intensive
fish farming. In this case, it is recommended to subsidize up
to 30% of the insurance premium, differentiated according
to the geographic location of the area where the farms are
located.
In terms of organizational support:
1. Although practical experience in the field of intensive
fish farming is being formed, the question of its approach
from the point of view of its specificity in the regions of
the country, requirements for water resources and their
conditions remains open. In addition, the characteristics
of demand and consumption in regions for fish and fishery
products in the context of intensive fish farming is one of the
aspects that needs to be studied separately.
Therefore, it is advisable to create exemplary intensive
farms and centers for their popularization in areas with
a developed fishing industry. At the same time, special
attention should be paid to the broad involvement of
economic entities based on the principles of public-private
partnership. It is advisable to introduce tax and customs
benefits when creating centers for stimulating intensive fish
farming by private entrepreneurs, and to develop a separate
water supply system.
2. The issue of growing fish species and their seeds
in conditions of intensive fish farming is one of the main
problems facing fishermen today. Entrepreneurs face
difficulties in importing and caring for fish seeds. From
an organizational point of view, a scientific and practical
solution is coordination with fish farming research centers,
agro-consulting centers, which ensure the integration of
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Fig.1. Ways of organizational and economic support for the development of the fish farming based on intensive
technologies
science and practice in agriculture, in order to focus on the
creation of their consulting centers in the regions.
According to the results of studies on the development
of intensive fish farming in the Mingbulak district of
the Namangan region, where fish farming is developed,
enterprising entrepreneurs of the region prefer to raise
fish in an open pool. The main reasons for this are that the
farmed fish are adapted to the water and the natural climate
of the area, while the intensive fish has special demands on
the water temperature and salt content. They believe that
ensuring this will create difficulties. Therefore, it is proposed
to create consulting centers separately for the regions.
3. The main direction of intensive fish farming, which
should be supported by the state, is the creation of a system
for providing resources. This is due to the fact that during
intensive fish farming it is necessary to maintain a constant
water temperature of 20-220 C. But due to power outages in
the regions, it is difficult to maintain it constantly. In this
context, the state should develop special programs for the
energy supply of fish farming. In particular, it is advisable

to supply fish farms with electricity in an intensive mode
through a separate line.
4. It is important to study the experience of countries
such as Vietnam and Singapore, where intensive fish farming
is developed. In particular, it is desirable to develop practical
skills through mutual exchange of experience, training, and
sending specialists to internships.
Today, lending and financing, insurance, training and
professional development, the system for the development of
breeding and genetic fund are one of the important factors in
providing the industry with feed (Figure 2).
This is, firstly, partial and full coverage by the interest rate
of bank loans and secondly, the increase in the level of water
salinity as a result of the rise in the surface of groundwater is
not included in the 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.
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Fig.2. Ways of organizational and economic support for the development of the fish farming based on intensive
technologies
Conclusion
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
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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 pelletproducing enterprises, fish farms and organizations. In short,
intensive fish farming is a new direction in the country, and
by improving it, it will be possible to satisfy the population's
demand for fish farming products, increase their processing
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and the possibility of creating added value in the industry.
Short-term experience in the field of fish farming shows
that the development of closed fish farming, increasing its
productivity and resource efficiency remain among the urgent
tasks, and the solution to this problem is the organizational

and economic support by the state.
Therefore, in the course of the study, proposals were
developed to improve the economic and organizational
base for the development of intensive fish farming and
mechanisms for its implementation were proposed.
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Abstract
The article discusses the issues of control, accounting for the rational use of groundwater and methods for measuring
the water level in the well. It is proposed to measure the water level using radio waves. This method can be used in difficult
conditions, in particular at high pressure, at high temperatures without direct contact with the measured object. The problems
of monitoring the groundwater level and analyzing the state of measurement are considered. Recommendations are given on
instrumentation for level control, the creation and implementation of an automated observation system and an integrated
analysis system using a remote data transmission module via GSM. A program for monitoring the water level in a well has
been developed on the Arduino platform. A functional and structural diagram of an automated system for monitoring the state
of groundwater has been developed and technical means of automation have been selected. The selected radio module type
MX-RM-5V (433MNz), which transmits information in real time. Certificate (patent) No. DGU 117 24 dated May 19, 2021 was
received for the development of the software "Groundwater level measurement method"
Key words: groundwater monitoring, radar level gauge, data transmission via GSM, spectral analysis.

I

ntroduction. Under natural conditions, groundwater is
characterized by a natural regime. The natural regime
is formed mainly under the influence of meteorological,
hydrological and geological factors. Meteorological factors
(precipitation, evaporation, air temperature, atmospheric
pressure) are the main factors in the formation of the natural
regime of groundwater. The rise in the level begins only some
time after the precipitation falls. After precipitation, after a
while, the groundwater level begins to rise. This period of
time depends on the water permeability of the rocks and the
depth of the groundwater.
The groundwater level changes not only seasonally, but
also in a multi-year cycle. Long-term fluctuations in the
level are associated with climate changes and correspond
to different cycles, among which the 11-year cycle is most
clearly recorded. The amplitudes of long-term fluctuations
can exceed the amplitudes of seasonal fluctuations and reach
significant sizes (up to 8 m and more).
To predict the level of groundwater for the entire period
of long-term operation of structures and other engineering
calculations, it is necessary to study the long-term regime of
groundwater [1]. As you know, the construction of reservoirs
and other artificial reservoirs, irrigation, water leakage from
underground networks of water-carrying communications,
industrial pools, reservoirs, etc. contribute to an increase in
the level of groundwater.
Groundwater levels can rise by 10-15 m or more under the
influence of artificial (anthropogenic) factors. Large reservoirs
have a particularly large impact. The regime and balance of
groundwater are interrelated, and if the first reflects the
change in the quantity and quality of groundwater over time,
then the second is the result of this change. The groundwater
balance is compiled for large areas or for individual sections
(irrigation and filtration fields, group water intakes, etc.).
Measurements of the influx and discharge of groundwater
are compiled in areas called balance. Water supply of the
region and the possibility of annual replenishment of
groundwater reserves, study of the causes of flooding of
territories, forecasting changes in the level of groundwater is
determined using the balance [2].
An automated system for monitoring the level of
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groundwater in observation wells is used to measure the
level and temperature of groundwater, store information
in an offline mode during long periods of observation. The
obtained information is used to replenish the database
of long-term observations of the geographic information
system. Analysis of data from annual observation cycles
allows predicting the state of groundwater in various modes
and operating conditions and evaluating the effectiveness of
measures for their protection [3-8].
Materials and methods.
2.1. Modern level sensors.
Consider modern level sensors that are used to measure
the level of groundwater. The float level gauge provides
an electrical discrete signal about the liquid level and the
interface level of two immiscible liquids in devices and tanks
of technological units. The disadvantage of this measurement
method is mechanical instability [9].
The difference in electrical properties of liquids underlies
the principle of operation of electric level meters. In this
case, the liquids, the level of which is measured, can be
both conductors and dielectrics. The disadvantage of this
measurement method is the dependence of the electrical
conductivity of water in the object [10]. The capacitive level
gauge allows you to measure the current level and signaling
of two limit levels of water. The operation of a capacitive level
transmitter is based on the difference in dielectric constant
of liquids and air. The electrical capacitance of the sensing
element of the level gauge changes in proportion to the level
of immersion in the controlled environment (when filling
or emptying the reservoir). This change in capacitance is
electronically converted into a DC signal, which is then used
for local readings, signaling and for transmission to other
devices [11]. A conductometric level gauge operates on the
basis of measuring the resistance between electrodes placed
in the measured medium (one of the electrodes can be the
tank wall).
Conductivity level gauges (resistance level gauges) are
designed to measure the level of conductive liquids. The
accuracy of conductometric level gauges also depends on
changes in the electrical conductivity of the working fluid
and the polarization of the medium around the electrodes.
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For this reason, the errors of conductometric methods for
measuring the level (even when using various compensation
schemes) are quite high (5-10%). They are most often used as
level indicators for conductive liquids [12].
Vibrating level switches are used to measure the limit
values of liquids. The design of these devices is modular. This
allows them to be used in containers, tanks and pipelines.
Thanks to the universal and simple measuring system, the
functioning of the level switch is practically independent
of the chemical and physical properties of the liquid.
The vibration alarm works under unfavorable conditions
(turbulence, air bubbles).
Vibrating level switches can be used to measure levels
of almost all liquids. The vibrating element is driven
(piezoelectric) and vibrates at a mechanical resonance
frequency of approximately 1200 Hz. Piezo elements are not
subject to thermal shock.
When a piezoelectric element is immersed in a liquid,
its vibration frequency changes. This frequency change is
transmitted to the built-in generator and converted into a
changeover command. Vibrating level gauges are the best
solution for sticky liquids [13].
The next type of level gauges is acoustic or ultrasonic.
These level gauges use the phenomenon of ultrasonic waves
reflection from the liquid-gas interface plane. Measuring the
transit time of an ultrasonic wave from the transmitter to the
surface of the liquid and back is the basis of the operation of
these level gauges.
The emitter becomes a sensor upon receiving the reflected
ultrasonic wave pulse. If the transmitter is inside the liquid,
then the level gauge is called ultrasonic. If the transmitter is
above the liquid, the level gauge is called acoustic.
The electronic unit performs the following functions:
creation of emitted ultrasonic pulses, amplification of
reflected ultrasonic pulses, measurement of the transit time
of a double path pulse (in air or liquid) and conversion of
this time into a unified electrical signal [14]. Ultrasonic level
gauges are used to control one level, two levels, or to control
two levels in one technological process.
2.2. Solution methods.
All of the above methods for measuring the level of
groundwater in a well have drawbacks for the technological
process. Measuring the water level using radio waves is
possible in difficult technological conditions, in particular, at
high pressure, high temperatures without direct contact with
the measured object. Compared to ultrasonic level gauges,
radio waves are capable of providing greater measurement
accuracy, have a smaller dead zone, and are capable of
operating at high pressures in the tank [15-16]. A radio wave
sensor is an "intelligent" device that has a measuring part
and processes the received signal. There is an interface for
data exchange with a computer. Functions like a radar. This
allows you to minimize the influence of various interferences,
including interferences, which are caused by irregularities
(waves) of the surface of the measured object [17].
The RF module of the RF transmitter operates in the
VHF range. The standard frequencies used are 433MHz,
868MHz or 2.4GHz. RF modules work with UART (RS-232)
or SPI data protocols. The data transfer rate depends on the
carrier frequency.Our proposed transmitter (model FS1000A)
consists of two transistors, amplitude modulation of the
signal, carrier frequency equal to 433 MHz, stabilized by a
resonator of surface acoustic waves. The transmitter board
has three pins: VCC, GND for power supply (3.5-12 V), the

DATA pin is an input for modulating data, a high logic level on
this pin turns on the transmitter. A carrier signal is generated
[18-19].
The receiver (model XY-MK-5V) is a super-generator with
a comparator at the output. Receivers of this type consist of
a small number of parts and are therefore very simple. They
have high sensitivity and automatic gain control. The receiver
board has four pins: VCC, GND - 5V supply, and an output in
the form of two combined pins (Figure 1).

Fig.1. Radio modules MX-RM-5V for 433 MHz –
transmitter and receiver (from left to right)
After assembling the 433MHZ Receiver + Transmitter kit,
it may be necessary to adjust the receiver. For this, a trimming
coil is provided. To configure, turn on the transmitter in the
mode of sending signals with a carrier modulation frequency
of 2-5 Hz and check for the presence of a signal at the output
of the receiver (Figure 2).

Fig. 2. Schematic diagram of the radio module
The principle of operation of the device is as follows. The
microwave generator of the level sensor generates a radio
signal, the frequency of which changes in time according
to a linear law. This signal is emitted in the direction of the
measured object, reflected from it. Part of the signal, after a
certain time depending on the speed of light, returns back to
the antenna.
The emitted and reflected signal are mixed in the level
sensor. As a result, a signal is formed, the frequency of which
is equal to the difference between the frequencies of the
received and emitted signals. This signal is proportional to
the propagation time, and accordingly to the distance from
the antenna to the measured object (Figure 3).
The reflected, and hence the resulting signal, which
carries information about the level of the measured object,
also contains various noise and parasitic components. This is
due to the fact that the measurement is carried out under real
conditions of possible disturbances of the object, incomplete
reflections of the radio signal and its partial absorption by
the surface of the measured product.
Therefore, the resulting signal is subjected to spectral
analysis. For this, the received signal inside the level sensor
is digitized and converted into a "spectrum".
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Fig.3. Functional block diagram of the automated
monitoring system
Further, using special algorithms of spectral analysis in
real time, the parasitic components of the signal are filtered.
The frequency of the esulting signal is determined with high
accuracy, which corresponds to the level of the measured
object.
Results. On the Arduino platform, a program was
developed for monitoring the water level in the well.
3.1. Code for 433 MHz transmitter
#include <VirtualWire.h>
void setup(void)
{
vw_set_ptt_inverted(true); // Necessary for DR3100
vw_setup(2000); // Set the baud rate (bit / s)
}
void loop(void)
{
int number = 123;
char symbol = 'c';
String strMsg = "z ";
strMsg += symbol;
strMsg += " ";
strMsg += number;
strMsg += " ";
char msg[255];
strMsg.toCharArray(msg, 255);
Serial.println(msg);
vw_send((uint8_t *)msg, strlen(msg));
vw_wait_tx(); // We are waiting for the transfer to be
completed
delay(200); }
3.2. Code for 433 MHz receiver
#include <VirtualWire.h>
void setup()
{
Serial.begin(9600);
vw_set_ptt_inverted(true); // Necessary for DR3100
vw_setup(2000); // We set the speed of reception
vw_rx_start(); // We start monitoring the broadcast
}
void loop ()
{
uint8_t buf[VW_MAX_MESSAGE_LEN]; // Buffer for
message
uint8_t buflen = VW_MAX_MESSAGE_LEN; // Buffer
length
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if (vw_get_message(buf, &buflen)) // If a message is
received
{
// We start parsing
int i;
// If the message is not addressed to us, exit
if (buf[0] != 'z')
{
return;
}
char command = buf[2]; // The team is at index 2
// Numeric parameter starts at index 4
i = 4;
int number = 0;
// Since the transfer is character by character, you need
to convert the character set to a number
while (buf[i] != ' ')
{
number *= 10;
number += buf[i] - '0';
i++; }
Serial.print(command);
Serial.print(" ");
Serial.println(number);
The program is loaded into the microcontroller of the
sensor. With the help of an oscilloscope, we obtain the
change in the output signal of the sensor over time. Figure 4
shows the sensor output signal on the oscilloscope screen in
steady state. Figure 5 shows the sensor output signal on the
oscilloscope screen in dynamic mode. As you can see, when
the distance between the receiver and transmitter changes,
the phase frequency of the radio signal changes.

Fig. 4. The sensor output signal on the oscilloscope
screen in in steady state

Fig.5. The sensor output signal on the oscilloscope
screen in dynamic mode

№3(11).2021 Journal of “Sustainable Agriculture”

POWER ENGINEERING, ELECTRICAL ENGINEERING, AUTOMATICS

Conclusions
The paper proposes measuring the water level using radio
waves. Radar sensors can be used in difficult technological
conditions, in particular, at high pressures, high temperatures
without direct contact with the measured object. Radio waves
are capable of providing greater measurement accuracy, have
a smaller dead zone, and are capable of operating at high
pressures in the tank. To improve the operation of the radar
sensor, a transmitter-radio module of the MX-RM-5V type
on 433MNz was chosen, which transmits information in real
time.We also chose a receiver (model XY-MK-5V), which is a
super-generator with a comparator at the output. Receivers

of this type are very simple. They have high sensitivity and
automatic gain control. On the basis of the system analysis
associated with the development of automated monitoring
of the groundwater level control, the issues of information
transfer and the sustainability of the technological process
were resolved [20-21]. The resulting sensor signal, which
carries information about the level of the measured object,
contains various noise and parasitic components. To filter
them, the output signal is examined using spectral analysis
based on special algorithms in real time. The frequency of the
signal corresponding to the level of the measured object is
determined with high accuracy.
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THE USE OF ELECTRICAL METHODS FOR GROWING
SWEET PEPPER SEEDLINGS
T.M. Bayzakov, Sh.Yusupov, Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
F.F. Rasulov, B.A. Karimov, Scientific Research Institute of Vegetables, Melons and Potatoes
Abstract
With the development of new innovative technologies, it is necessary to study the operating conditions of energy
sources that can be used by consumers, their period of operation, the structure of which is in-depth. Extensive measures are
being taken to reduce labor and energy consumption in agricultural production, save resources, grow crops on the basis of
advanced technologies and develop high-efficiency environmentally friendly electrical devices. This article describes the role
of greenhouses in the cultivation of agricultural products and the use of electrical methods to increase the productivity of
their products, the components of electrical equipment and power sources involved in the process and the principles of their
operation.
Key words: Sweet pepper seedlings, lighting fixtures, quartz lamps, ultraviolet rays, Phyto lamps, greenhouse, land, food.

I

ntroduction. Vegetable growing plays an important
role in providing the population of Uzbekistan with
food throughout the year and increasing its export potential.
Today, in order to improve the living conditions of the
population, to meet the demand for vitamin-rich vegetables
throughout the year, it is necessary to use advanced foreign
and resource-saving technologies in this area. In the decisions
of our government on the cultivation and improvement of
quality of vegetables and increase the volume of exports
(Resolutions PQ-2520 of April 12, 2016, PQ-3027 of June 1,
2017 and PQ-3230 of August 21, 2017) open and greenhouse
Tasks and assignments for the development of vegetable
growing on farms have been identified [1]. Greenhouses
produce seedlings of vegetable crops for more open space.
About 70-80% of the main vegetable crops are grown from
seedlings. The only promising way to increase the yield of
vegetable crops and improve the quality of fruits is vegetative
grafting. In recent years, there has been a growing interest in
this method, which has been widely used by vegetable growers
in Western Europe, Southeast Asia and the United States. As a
result, the use of grafting leads to a 30-90% increase in crop
yield and an increase in the average weight and nutritional
value of the fruit. In developed countries, the welding method
is used in the standard production of vegetable seedlings for
the local market and for export. Farmers are sold seedlings of
a variety of grafted vegetables that are well adapted to local
conditions. Production of watermelon seedlings is 70% in
Israel, 93-98% in Japan, Korea and Spain, and 100% in Greece.
Cucumber and melon seedlings account for 95% of production
in South Korea, 72% in Japan and 30% in Japan. Production of
tomato seedlings is 75% in Morocco, 50% in the Netherlands
and Japan, and 25% in Turkey. Eggplant makes up 65% of
the total seedling production in Japan and sweet pepper in
25% of the total production in Korea. Necessary conditions
must be created for growing seedlings. To grow seedlings,
the greenhouse should have good lighting and ventilation,
as well as a comfortable temperature for growing seedlings.
Generally accepted agro-technical measures are followed for
specific crops. Welding technology requires cutting the stems
of each plant (seedling) separately [2,3].
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This process is useful for transporting seedlings in groups
and growing them so that they do not damage the root system
and the seedlings are placed in specially protected areas
prepared in advance to train them in these conditions. The soil
mixture to be filled into cassettes and trays should be of good
quality. It is necessary to use quality seeds of one reproduction.
When sowing seeds, the sowing depth must be the same so that
they germinate evenly. When cassettes and pots are watered
in the same way, the seedlings will germinate and have the
same diameter. When preparing seedlings for growing in the
greenhouse, it is necessary to keep the temperature at +25 ...
+ 30 oC. Light, temperature and humidity should be adjusted
during the growing season [4].
Methods. Plants undergo the following chemical
reactions using solar energy: Six water molecules react
with six carbon dioxide molecules. The general formula for
photosynthesis can be written as: Water + Carbon dioxide
+ Light> Carbohydrates + Oxygen. The chemical reaction of
photosynthesis looks like this:
6N2O + 6SO2 = S6N12O6 + 6O2
(1)
While this reaction may seem simple, it is very complex
and occurs in only one place: in green plants, which produce
glucose for all living things on earth. In addition to glucose,
the reaction produces six molecules of oxygen. The vital
processes of all living organisms in nature are based on a
dynamic supply of energy. The only source of this energy
is solar energy, which organisms have the ability to absorb
only in the form of free chemical energy, rather than directly.
This is the energy of chemical bonds in organic matter. It can
only be produced by green plants and partially autotrophic
microorganisms. The formation of organic matter from
inorganic substances (S02 and N20) in the body of green plants
under the influence of sunlight is called photosynthesis.
Photosynthesis is the only process on Earth that converts solar
energy into chemical energy. The resulting organic matter is
the source of energy for all organisms and the basis of life in
general. At the same time, photosynthesis is the only source
of oxygen in nature. The life of green plants is characterized
by the constant accumulation of organic matter and the
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release of molecular oxygen into nature. Therefore, the life
of other organisms in nature, including humans, depends on
photosynthesis in plants. Because the human body is ready to
receive organic matter only through plants [5, 6].
Photosynthesis is the process that determines the
productivity of plants. The productivity of photosynthesis is
determined by the amount of SO2 or organic matter formed
per hour per 1 m2 of leaf surface. The net productivity of
photosynthesis is the increase in the dry mass of a plant
overnight due to the surface area of its leaves. In most cases,
this figure is close to 5-12 g / m2. Light is the main driving force
of F. The photo synthetically active (400-700 nm) part of light
rays is 80-85% visible light and 25% infrared light; 55% of the
total sunlight is absorbed by the leaves. However, only 1.52% of them are spent on the F. process and dissipate in the
form of heat. The process of photosynthesis does not proceed
at the same rate in different plants. For light-loving plants,
the figure is 10,000 to 40,000 lux, while for shade-tolerant
plants it is 10 times lower - 1,000 lux. Excessive amounts of
light per plant can lead to the breakdown of chlorophyll and
chloroplasts and a decrease in productivity. The level of light
that is equal to the amount of SO2 used in photosynthesis
and the amount of SO2 released during respiration is called
the compensation point of light. For plants to grow and
develop, the amount of light must be slightly higher than at
the compensation point. The spectral composition of rays is
also of great importance in photosynthesis. Photosynthesis
is greatly accelerated by high-energy red light. Blue light is
rich in energy, but some of the energy is dissipated into heat
energy until the plant uses it in photochemical reactions.
Therefore, the efficiency of blue light is low. If a plant is
exposed to red and blue light in a 1: 4 ratio, photosynthesis
will accelerate and its efficiency will increase. The amount
of SO2 gas required for photosynthesis is relatively small
(0.03%). Photosynthesis begins when the amount of SO2
in the atmosphere is 0.008%. As the amount of this gas
increases, photosynthesis also accelerates, reaching a peak of
0.3%. Therefore, it is possible to increase the productivity of
greenhouse plants by supplementing them with SO [7,8].
Autumn and spring seedlings are often grown for
vegetables and melons. In particular, we recommend the
use of additional artificial lighting, which is an electrical
method that can be used in the cultivation of sweet pepper
seedlings. We offer quartz and ultraviolet lamps with high
energy efficiency, which emit ultraviolet light of 200-400 nm,

and phyto lamps that emit visible light at 400-800 nm, which
accelerate the process of photosynthesis in plants.
Visual rays from the sun are usually studied in spectra.
Spectrum is the ability to emit certain light waves. Unlike
the human eye, plants do not absorb all light, only with a
certain wave frequency, with blue and red colors.
An orange-red light is used for seed growth and serves as
a catalyst for bud growth. Blue-purple color spectra promote
leaf development. Infrared wavelength spectra are required
for photosynthesis. Under the influence, chlorophyll is
produced, which promotes green mass metabolism.
Lack of blue leads to elongation of seedlings and lack of
leaves. By taking the bulbs in the specified range, you will
significantly accelerate the growth and flowering of seedlings.
Sometimes, several varieties of lamps are combined for the
full spectrum.
Criteria for selecting suitable lighting:
• Efficiency - the amount of light output for each power.
• The full spectrum is very important for plants. Ra is
determined by the color rendering index. The completeness
of the spectrum significantly affects the growth of the flower.
Ra for plants should be at least 80 pieces.
• Flow stability.
• Lamp reliability and long service life.
The shape of the lamp is also important. Line lamps
are suitable for several pots at the same time. Spiral or arcshaped shapes are used for a small area.
Three-band phosphorescent lamps (the inside of the
walls are covered with 3 layers) have the highest light output
and optimal spectrum.
A normal fluorescent lamp has a high efficiency (60 Lm
/ W) and does not overheat, which allows it to be installed
directly on top of the plant.
Usually a complete assembly with the engine is sold,
then only the replacement of the combustible element is
purchased.
The trigger mechanism is of two types: electromagnetic
(throttle) and electronic.
The latter is more reliable and stable, the flashing of the
lamp is not visible. The light source can be placed at a height of
30-50 cm or 100 cm from the height of the plants[9,10,11,12].
Results. We used sweet pepper seeds as a research
object. To speed up the germination of sweet pepper seeds,
we treated them with a two-bulb cultivator and obtained the
following results.

Figure.1. Visible spectrum
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Fig.2. Research results.
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Conclusion. According to the standard, sweet pepper
seeds germinate in 12-14 days in autumn. Sweet pepper
seedlings are usually cared for for 90-100 days in the autumn,
and seedlings prepared for repeated sowing are cared for for

60-70 days. The sweetness of sweet pepper seeds is 35-45%
We observed that the treated seeds began to germinate on
the 6th day after sowing, and out of 5 seeds thrown into each
basket, 3-4 germinated and 5 germinated.
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Abstract
Article contains brief information about sustainability of agriculture under water scarcity under the climate change in
Central Asia and impact assessment in the context of WEF nexus of Chirchik river basin located in Tashkent region. Purpose
of the article is aimed at the efficient use of water resources for increasing food and energy production in Tashkent Region
followed by proposing scenarios based on the current energy demand, industrialization potential and agricultural production
for the region within a time horizon of 10 years.
Key words: sustainability of agriculture, water scarcity, water-energy-food nexus, Tashkent region, Chirchik river basin,
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I

ntroduction. Water plays a vital role to carry out
crop production in Uzbekistan. Agriculture is one of
the important sectors of the economy of the country with
a GDP share of 20% (StatUz, 2019). Due to the arid climate
of Uzbekistan, 90% of the agricultural products are cropped
by means of irrigation. In the context of climate change, it
is expected changes in precipitation, increased glacial and
snow melt rates that will alter the hydrological regimes of the
major rivers in Central Asia (Reyer et al., 2017). This change
could represent a seasonal shift of peak flows from July to
June, impacting the availability of water during the summer
months of about 25%, when the water consumption is higher
(Hagg et al., 2013).
Uzbekistan with 34 million people is considered the most
populated country in Central Asia. Most of the economically
active population is involved in the industry and production
sector. Due to these facts, Uzbekistan’s energy demand exceeds
the energy supply. Considering that almost 86% of energy is
produced by burning fossil fuels (Uzbekenergo, 2019), and
also to mitigate climate change impacts, the government
is trying to increase the share of hydro energy production.
Tashkent region is located in the northeastern part of the
country which received water for irrigation and drinking
purposes from the Tien Shan Mountains through Chirchik
River. In this river, 19 hydropower plants are built and in total
they produce 54% of the total hydropower energy produced
in Uzbekistan (Uzhydro 2019).This region is also suitable for
agricultural production due to its fertile soils, low rate of soil
salinity and also the availability of water for irrigation. Also,
Tashkent region which is close to the capital city, it has been
seen convenient to transform it from agriculture towards
industrialization and expand urban development. Knowing
the current energy demand, industrialization potential and
the important role of the Tashkent region in providing food
security for Uzbekistan, an impact assessment of different
potential scenarios for Tashkent region under water scarcity
was developed considering the sustainability dimensions
(economy, society, and environment).
WEF nexus problem statement: Sustainability of
Tashkent region under water scarcity and climate change.

50

Objective: Efficient use of water resources for increasing
food and energy production in Tashkent Region
Material and Methods
Study area. Tashkent region is located in the northeastern
part of the country which received water for irrigation and
drinking purposes from the Tien Shan Mountains through
Chirchik River. “Chirchik” means a swift-flowing, impetuous
river or “four rivers” (“cher-chik”) from the Tajik language.
The river feeding is mixed, with domination of snow. Chirchik
river basin has a catchment area 15300 km2 and elevation
ranges from over 4000 m.a.s.l at the mountain ridges in the
eastern part of the catchment to 400 m.a.s.l at the confluence
of the Chirchik with the Syrdarya river (Gafurov et al., 2006).
The Ugam, Koksu, Chatkal and Pskem are the main rivers
bringing their waters into the Chirchik River. The average flow
rate is 221 m3/sec in the source. In the Chirchik upstream is
located the reservoir of Charvak Hydropower station. After the
Charvak reservoir, only two rather large tributaries flow into
the Chirchik – Ugam and Aksakatasay. The Chirchik flows in
the canyon in the upper reaches (about 30 km), and its valley
extends in the lower reaches. As soon as the Chirchik escapes
to the plain, its water is intensively diverted for irrigation and
hydropower generation, therefore, the river water content
decreases (Basin Water Organization “Syrdarya”, 1992).

Figure 1. Chirchik River Basin Map
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Impact assessment parameters and indicators
In order to develop an impacts assessment of Tashkent
region under water-energy and food nexus, we have selected
different parameters and related indicators that are shown in
Table 1 below.

in the study area energy production, food processing, and
employment have positive trends that demonstrate that the
Tashkent region is a highly industrialized area. However, we
can see that environment, water demand and irrigated lands
are impacted under this scenario, due to the high irrigated

Parameters and indicators for the impact assessment in Tashkent region

The main purpose of the impact assessment was to
identify how different sustainability parameters are impacting
the selected scenarios. In our analysis, we have proposed
three scenarios based on the current energy demand,
industrialization potential and agricultural production for the
region within a time horizon of 10 years.
Scenario description. We determined three potential
scenarios for the region, as it is shown in figure 2. “No change”
scenario stated that the current activities or the “business as
usual” state is the main pattern in the region. In the “agricultural
intensification” scenario, the region tends towards rural
development without implying increased agricultural areas
rather than improve the current agricultural production. In
contrast, the “industrial processing” scenario, promotes new
and prevailing industrial activities and a decrease in agricultural
land. A more detailed description is found below:
No change scenario: According to the current situation

Table 1

area where the water-saving technologies do not use full
opportunities under current climate change and high use of
agricultural inputs.
Agricultural intensification scenario: In this context,
the irrigated areas will not increase greatly, but an increase
in the efficiency of the agricultural inputs and water saving
technologies will be implemented. The urbanization is
stable, however, the energy production should increase under
agricultural intensification. This increase in energy demand is
related to the increment of drip irrigation techniques under
the aim of produce more food, saving the current land area,
with less water.
Industrial Processing: The main target is to produce
more energy for a highly industrial Tashkent region.
According to this scenario, there is an increase in employment
related to the industry. Therefore, there will be an increase
in urbanization in the region due to a high migration from

Fig.2. Potential scenarios for Tashkent region
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the countryside along with rising energy demand. Moreover,
the agricultural production decrease but an added value will
be given to the food processing chain. However, industrial
processing scenario could have a negative trend for the
environment by increasing urbanization (new houses, roads,
factories, etc), high industrial waste, and water demand.
Impact assessment results and discussion. In figure 3,
it is shown the results of the impact assessment according to
the different potential scenarios for Tashkent region.
Certainly, we encountered the dilemma of deciding

the other hand, the region has the most priority to develop
industrialization among other regions of Uzbekistan.
Although, it was difficult to give priority between whether
to use water for energy in the Industrial processing scenario
or to produce food under Agricultural intensification for the
region, our analysis has led us to conclude that the current
“No change” scenario is not the best option to achieve
sustainability. Due to if it continues as “business as usual”
under intensive industrialization and population increase,
energy, and agricultural land scarcity will be highly observed.

Fig.3. Comparison of potential scenarios in Tashkent region
between producing more energy to industrialize or to produce
more food but by using water saving technologies. In all the
decisions we made, the living conditions of the population in
the region will be impacted in all dimensions. We also faced
limitations regarding time and data along with our different
perspectives and interpretations, where it was difficult to
choose the best scenario and give priority to some parameters.
In general, as a producer of 54% of total hydropower energy
production in Uzbekistan, the region has further potential
to produce more green energy. Therefore a new hydropower
systems have been commissioned recently, such as the Pskom
Hydropower plant. It shall be considered that the fertile soil
makes the Tashkent region attractive for farmers to crop
and carry out orchard farming to produce more food. But on

Concluding remarks. Based on our analysis, we have
concluded that Industrial processing and Agricultural
intensification scenarios represent better options for the
region. While other regions of Uzbekistan are facing an
increment of energy production through hydropower, more
industrialization and high land degradation problems,
Tashkent region is also challenged to produce more crops
and expand orchards to provide food security not only for its
own consumption but for whole Uzbekistan. We think that
this methodological approach was useful to experience the
difficulties of decision making among people from different
backgrounds and also, the big responsibilities that these
decisions could imply for the sustainability dimensions in a
region and at several scales.
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must have continuous numbering. The formula number is placed in parentheses near the edge of the right margin. The size of the symbols in the formulas
is normal is 14 pt, large is 18 pt, small is 7 pt, small index is 5 pt.
• References: only published or accepted manuscripts (articles) should be included in the list of references. Do not refer to abstracts, conferences or
documents that were submitted but have not accepted yet. References should be listed and numbered in the order in which they appear in the text.
Also, they should be indicated by a reference number in square brackets, multiple references in one set of parentheses must be separated by commas,
for example: [1,5,7,28]. The list of references must be at least 20 names. It should be indicated the surnames and initials of all authors separated by
comma. After they follows the year of publication in parentheses, the title of the article, the full title of the journal, the volume and page numbers. The
names of the author (s) and year of publication should be listed by including them in the text directly, for example: “… as published by Chertovitsky
A.S. (2017) or indirectly with the reference on the name (names) and on the year of publication in brackets (Chertovitsky A.S. and Ramazanov A. 2017),
(Mirsaidov M.M. and others 2016). Below you can observe the rules and examples of the design of the list of literature in English. The list of references at
the first time serves for tracking the authors’ and journals’ quotations. A correct description of the used sources at the list of literature is a guarantee that
quoted publication will be taken into account at the assessment of its authors’ scientific activities, and therefore organization, region, state. By quoting,
the journal there is determined its scientific level, credibility, the effectiveness of its editorial council, etc.
The structure of the list of literature n English differs from that prescribed by the Russian GOST. A dash, as well as a symbol // are not used in the description
in English.
• Tables and pictures should be presented separately to the text, on a separate page at the end of the article, including their names and used units. The
units of physical quantities are given in accordance with the International SI system. The names of chemical compounds, taxonomic names are given
in accordance with the international nomenclature. Enables should be made in MS Word format ( format. Doc), graphics in MS Excel files (data files,
xls), photos in jpg / .tiff format (resolution is not less than 300 dpi), all graphics and photos must be numbered, according to the order in which they are
included in the text, using Arabic numerals. If any abbreviations are used in the articles first time, they should be explained accordingly.
Each table and picture must have a legend. It means the name along with a description that the reader can find useful for understanding the content.
The legends for the tables are placed at the top of the table, the legends for the pictures are at the bottom. The headings of the tables and pictures
should be completely descriptive, hidden to the left and bold. For the legend of the table, the first letters in each main word are written with the capital
letter, for the legend of the picture the capital letters are written only for the first letter of the first word together with own nouns and adjectives. For
example Table 1. Total natural river runoff in the Aral Sea basin (average annual runoff, km3 per year is SIC ICWC estimate) from 2001 to 2016. Picture 1.
Areas of irrigated land suspended from the South Fergana Channel. In the text, there are used a small letter for the words “table” and “figure” if they do
not appear at the beginning of the sentence.
Tables should be numbered according to the order of the reference and refer to them in the text. The tables should not contain empty graphs, dashes
or abbreviated words. The digest of the table is typed in Times New Roman font is 9 рt, the head of the table is 8.5 pt. The digital material in the tables is
printed at double intervals, the text of the head and outset is with a single one.
• Footnotes for tables. There are used small English letter for attaching footnotes to certain elements of the table, footnotes are placed below the
bottom line of the table in the form of a paragraph (without indents). For general explanatory notes, you must use the “Note” header.
The parameter “Note” can identify the use of an asterisk (for example, one asterisk (*) is in the Syrdarya region (1970) and a double asterisk (**) is for
some notations according to CANIIRI (Central Asian Research Institute of Irrigation), from 1980 to 1983.
Color images, figures can be played only in color mode (with a black and white printed version). If during the presentation of the article the author
knows that color on the Internet is the preferred method of publication, in this case, there must be presented two files with figures: the black and white
version must be marked for printing, and the color version must be marked online in the picture name file.
• Through separate application, there must provide information about the full names of all manuscript’s authors, address (telephone, fax, and e-mail),
the official name of the institution. The editorial staff reviews all received articles and the period of consideration of the article is 6 months.
• It is expected that the article is written in literate and well readable English. If it is necessary, authors should consult with the interpreter before sending
an article. The article will not be checked in detail by the editorial board for the existence of linguistic mistakes. At the same time, the editors reserve the
right to reject the article if there is a great number of linguistic mistakes.
• Each article that comes to the editorial office of the journal is sent for consideration to experts of the appropriate profile. As a rule, two experts
are appointed for each article. The experts report their conclusions and assessments to the editor-in-chief of the journal, besides that, at least two
conclusions must come to every article. Remarks and suggestions of experts are brought to the attention of the article author, after that he makes all
necessary changes.
• A copy of the journal with the published article is not sent to the authors and this journal is distributed only by subscription, the fee is not paid.
«Note: Only the author of the article is responsible for the content and information of the article. Editorial staff does not respond to the content of the article!»
Editorial address: 100000, Tashkent, Kary-Niyazov Street, 39. Tashkent Institute of Irrigation and Agricultural Mechanization Engineers,
telephone number is (998 71) 237-19-78, (998 71) 237-19-58 E-mail: admin@tiiame.uz, tohir-zs@mail.ru.
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