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Introduction. Increased international and regional 
integration, the expansion of markets, as well as 

the growth of middle and high-income segments of 
the population of countries are creating opportunities 
for producers in many developing countries to work 
in national and international markets. This means 
that manufacturers need to strengthen control over 
production, sales, supply to ensure the quality and added 
value of products and their cost-effective operation. In 
addition, these manufacturers must comply with quality 
and safety standards and regulations in these markets [1].

The fruit and vegetable sub-sector plays an important 
role in the agricultural economy of the country. The 
various fruits and vegetables grown not only ensure the 
food security of our country, but are also exported to 
foreign markets. The area of fruit and vegetable products 
is expanding year by year, increasing the incomes of our 
farmers, creating new jobs and improving the quality of 
the consumer basket.    

Demand for fresh and processed fruits and vegetables 
is expected to increase with the increase in per capita 
income, living standards and attention to proper 
nutrition. The agro-ecological conditions and climate of 
Uzbekistan create great opportunities not only for the 
cultivation of a wide range of horticultural crops, but 
also for interregional and foreign trade and industry. The 
abundance of local fruits and vegetables in the country 
is known for their nutritional value, amazing flavor and 
color. Demand for both fresh and processed products is 
growing in international markets. The fruit and vegetable 

VALUE CHAIN IN FRUIT AND VEGETABLES 
S.Eshmatov - PhD student in Economics
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
 

Abstract
TThe article provides a general description of the value chain and post-harvest management of fruit and 

vegetable products in Uzbekistan. Problems in the post-harvest stages of fruit and vegetables have been identified, 
key barriers to the value chain have been identified, and some analysis has been performed.

Key words: post-harvest management, fruits, vegetables, value added, value chain, loss, export.

Figure 1. The area under fruit and vegetable crops

sector is supported by a number of economic tools and 
incentives to stimulate commercialization and minimize 
losses in the stages from fruit and vegetable production to 
harvest and beyond, to ensure employment and export 
growth. However, the sector still faces problems such as 
insufficient supply of quality raw materials, infrastructure 
and investment, lack of research and development, 
quality testing and certification laboratories, high costs 
and inefficient logistics. Only 15% of Uzbek fruits and 
vegetables are processed.

Materials and Methods.
In 2018 were produced 9635.1 thousand tons of 

vegetables (94.3% compared to 2017), 2589.7 thousand 
tons of fruits and berries (99%), 2750.1 thousand tons of 
potatoes (98.4%), 1904.9 thousand tons of melons ( 93.8%) 
and 1564.5 thousand tons of grapes (96.2%). Dehkan 
(personal subsidiary) farms are the main producers of 
agricultural products and they grow 88.4% of potatoes, 
74.3% of vegetables, 60.8% of melons, 62.6% of fruits and 
55% of grapes.

In 2018, a total of more than 1230.6 thousand tons of 
fruits, vegetables, melons and grapes were exported for 
874.5 million US dollars (growth rate 35.5%). Of this, more 
than 670.1 thousand tons of vegetables amounted to 
$ 307.6 million (305.9 thousand tons more than in 2017), 
fruits and berries - $ 357.7 million (23.1 thousand tons 
more than last year). The area under fruit and vegetable 
crops have been growing over the years (Figure 1).

The area under fruits and vegetables increased from 
626,000 hectares in 2010 to 714,000 hectares by the end 
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of 2017. At the same time, the share of total arable land 
changed from 15.4% to 18.3%, respectively.

Post-harvest management. Post-harvest manage-
ment includes a set of activities (stages) such as 
collection, cleaning, sorting, packaging, transportation, 
damage prevention, storage. While previous research 
and development (R&D) has focused primarily on 
reducing post-harvest losses, the current focus is on 
delivering safer and better quality products to the 
domestic market or export through the development of 
full processing technologies [2].

The main obstacles to the proper management 
of fruits and vegetables in Uzbekistan in the post-
harvest stages are: lack of information and skills for 
harvesting and post-processing, lack of affordable and 
appropriate infrastructure, high transport costs, limited 
access of farmers to markets and marketing channels, 
processing factors such as underdevelopment of the 
sector, improper use of fruit and vegetable waste, and 
low investment in support and research. The interest 
of small farmers with limited access to markets and 
financial resources to apply post-harvest management 
improvement methods will be very low.

Cold Storage of fruits and vegetables. Resolution of 
the Cabinet of Ministers of the Republic of Uzbekistan 
dated April 7, 2011 No 105 "On measures to develop and 
strengthen the material and technical base of storage 
of fruits and vegetables in 2011-2015" was intended 
for construction, reconstruction and modernization of 
existing cold storages. As a result of the implementation 
of this decision, the number of refrigeration chambers 
(refrigerators) has doubled, from 461 in 2010 to 877 as 
of January 1, 2016. Their storage capacity increased 
4.5 times from 95,000 tons in 2010 to 419,000 tons as of 
January 1, 2016.

Nevertheless, in recent years, great attention has 
been paid to the construction and modernization of 
new refrigeration facilities throughout the country. In 
particular, in 2016, 204 new refrigerators with a total 
capacity of 92,250 tons (117.2 billion soums were spent, 
of which almost half at the expense of own funds of 
companies and the other half from bank loans), 26 
existing refrigerators with a capacity of 12,680 tons 
(19.63 billion soums were spent, 4.6 billion soums from 
own funds of enterprises, 15.03 billion soums from bank 
loans) were modernized. 

In 2018, 186 new refrigerators with a total capacity 
of 116,170 tons and in 2019, 322 new refrigerators with a 
capacity of 211,120 tons are planned to be operated .

It is recommended to carry out the initial cooling 
process of fruits and vegetables immediately after 
harvest before placing them in the refrigerator. This 
approach increases the shelf life of fruit and vegetable 
products, maintains their export-oriented appearance, 
prevents the loss of nutrients in the products and ensures 
the quality of consumption of products.

Initial cooling is the process of rapidly extracting 
heat from freshly picked products, usually before the 
products are put on the market or placed in refrigerators 
(freezers). Initial cooling is the most important factor 
in maintaining quality for freshly grown fruits and 
vegetables. If the crop is harvested directly from the 
field and placed in the refrigerator, only the outer shell 
of the product cools, there is a risk of spoilage due to the 

temperature remaining inside. Therefore, it is advisable 
to place the product in the refrigerator with the initial 
cooling first. Initial cooling prolongs the shelf life of the 
product by 7-14 days [3].

The following types of initial rapid cooling are used 
in practice:

• room cooling;
• cooling by air circulation;
• with cold water (hydration);
• ice cooling;
• vacuum cooling.
Room cooling. This method is mainly applied to 

products that are not packaged and packaged in 
pallets (boxes). This method is a universal and common 
cooling method. In this case, cold air circulates around / 
over each packaged product. In this case, the products 
cool down quickly, even in large quantities.

This cooling method uses horizontal and vertical 
wind circulation systems. Mobile versions of the air-
cooled cooling system can be installed in the field itself 
as the main part of the harvest. The faster the product 
undergoes initial cooling after collection, the more 
efficient it is and the better the results compared to 
other cooling systems.   

Initial cooling has the following advantages:
• lowering the temperature of the product slows 

down its "breathing" speed;
• loss of moisture (product weight) is prevented;
• the growth of microorganisms is stopped;
• the formation of water condensate on the products 

is prevented;
• regular and stable operation of the equipment is 

achieved.
Results and Discussion.
Hence, the initial cooling of the products provides 

the following economic aspects while having the 
advantages mentioned above:

- reduces waste of products;
- reduces costs in harvesting operations;
- reduces labor, transportation and storage costs;
- reduces losses in the marketing process;
- ensures consumer recognition;
- expands market opportunities.
Because of the unique physiological properties of 

each product intended for storage, it is important to 
create the most optimal environment. Refrigerators can 
be divided into refrigerators and medium-temperature 
refrigerators. Refrigerators are designed to store products 
such as meat, chicken and fish products, margarine and 
butter.

The range of medium-sized refrigerators includes 
refrigerators that create a microclimate of -5/0 0С and 
0/+7 0С. 

Refrigerators, which create a microclimate at a 
temperature of -5/0 0С  are designed for storage of fruits 
and vegetables, and in addition to the temperature, it is 
planned to install equipment that retains moisture. 

The next group includes refrigerators for products 
stored at +3/+10 0С which store fruits and vegetables, 
pharmaceuticals and confectionery products with low 
levels of moisture (moisture).

Storage of the product in the refrigerator has the 
following economic advantages:

o maintaining the weight of the product by reducing 
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Table 1
Shelf life of fruits and vegetables and percentage of moisture (weight)

loss after harvest

moisture loss (natural loss) in the product;
o selling the product out of season, ie when the price 

of the product rises;
o preserves the quality, taste and appearance of the 

product as well as possible. 
For example, the water content of grapes is 76-84%, 

and a loss of 2% of water from 20 tons of product means 
a loss of 400 kg of grapes [6]. Refrigerators, on the other 
hand, can prevent and reduce these losses.

The total cost of a cooling building is divided into two 
main groups: investment costs and production costs. These 
costs are in turn divided into following costs (Table 2):

Table 2
Refrigeration cost analysis

Figure 2. Loss at value chain stages in different countries

Investment costs
The investment costs of a refrigeration building 

include pre-operating costs — such as setting up a 
company, licenses, training, tests, etc. — and the 
cost of assets — buildings, land, machinery, materials, 
equipment and their installation.

Operation costs.
It is all costs associated with production, which 

includes variable costs and fixed costs.
Variable costs - costs associated with production 

operations, including raw materials, wages, energy 
and utilities (steam, electricity, fuel, freezing, water, 
etc.), maintenance, repairs, materials and laboratory 
costs, etc. takes. Fixed costs - are variable costs that 
change with production, including depreciation, taxes, 
insurance and administrative costs.   

Fruit and vegetable losses. Due to the rapid change 
in the quality of fresh fruits and vegetables, up to 30-40% 
of the crop can be lost in the post-harvest stages [4]. 
The best way to reduce losses is to conduct a systematic 
analysis of production and post-harvest quality 
management, taking into account the demand for 
each type of product. It is also important to carry out the 
harvest in a timely manner, post-harvest management, 
proper organization of marketing, equal distribution of 
income among the participants [5].

Conclusion. Product loss has a number of negative 
effects on growers ’incomes, consumer prices, and 
product nutritional quality. The prices of seasonal fruits 
and vegetables fluctuate sharply and during the period 
of maximum use these prices will not be beneficial for the 
farmers. In winter, some types of fruits and vegetables 
become so expensive that ordinary consumers are 
far from able to afford them. Another problem is that 
fruits and vegetables are not evenly distributed across 
regions, and while there are large quantities in some 
areas, there is a shortage in other areas. Due to the 
high level of loss, there is a discrepancy between the 
data on the availability (stock) of gross product and 
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fruits and vegetables. The concept of reducing waste 
plays an important role in ensuring food security in the 
country. Equipping storage facilities and post-harvest 
technologies remains an important challenge for 
farmers. In this direction, serious attention should be 

paid to four important issues: the creation of modern 
technologies for the production process; increase 
the level of technology for post-harvest activities; 
strengthening links in product storage, processing and 
management, and enhancing marketing practices. 

AGRICULTURE, WATER MANAGEMENT. AQUACULTURE
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Introduction. In fact, currently the agricultural is not 
gotten well efficiently without new technologies. 

The intensive gardens are also the most effective than 
traditional method. The researchers are showed that the 
development of intensive gardening have to be based 
on agricultural production and efficient use of regional 
characteristics. 

Do not forget that the production of agricultural 
goods is directly dependent at the climate so all 
processes have been required a long time, for instance 
farms have to spend minimum six months to get their 
harvest. However, each fruits have several varieties and 
if farms can use intensive method they will produce 
during the year.  These features are important to organize 
of product marketing processes. Today, specific farms 
have been established and operated in replace of 
liquidated collective farms. 

Today, specific farms have been established and 
operate in replace of liquidated collective farms. 
Most of these are horticulture, vegetable and grain 
production farms. Unfortunately, all farms are not able 
to use intensive method as on their activity. 

That is illustrated that there is going to require deeply 
reform on the horticulture branch such as other sectors. 
Actually, in our country has higher opportunity to 
developed the intensive horticulture. 

Materials. It is worth noting that the proportion of 
intensive gardening is dramatically increasing year by 

DEVELOPMENT OF INTENSIVE GARDENING ON THE FARMS 
O.Sattorov - assistant at the Department of Economics
Tashkent Institute of Irrigation and Agricultural Mechanization Engineers
 

Abstract
In this article trends and changes of development of intensive gardening in the region and in the country are 

considered. The analysis of the current state of the areas of gardening and their changes are submitted. The 
recommendations about improvement of gardening in the Kashkadarya region and in the Republic are given. In 
our country in the conditions of liberalization of economy large-scale reforms in the field of intensive gardening and 
wine growing are undertaken.

Key words: intensive gardening, farms, households, construction, productivity.

Table 1
Dynamics of changes in intensive gardening hectares across the country.

year. This indicate shows that while the total of intensive 
gardening was 266.4 thousand hectares in 2015, it has 
increased 319,2 thousand hectares in 2018 (table 1).

Furthermore, the government of Uzbekistan has 
done new decision to develop intensive gardens and 
diversified farmers. So nowadays a lot farms are going to 
make new branch such as intensive gardens. As regards 
on this table can be seen the intensive gardens area 
are increasing over the period, at the same time their 
fertility has being also raised between from the 2015 to 
2019 and it consisted of 129,6 centner per hectare. It is 
fact that intensive orchards productivity is increasing 
and furthermore their harvest is going to growth year 
after year. Besides that, intensive gardens do not require 
more investment than traditional orchards.

Although the intensive orchards fields had been 
increased until 2015 but their productivities were 
not higher than nowadays. However, the harvesting 
intensive gardens are also rapidly increased after 2018 
because many farms and households have used new 
innovation technologies to cultivate plants. There is 
several reasons how productivities increased. 

First of all, the government has made new decision 
to support farms which organized intensive gardens. 
Secondly, there are becoming market rules and there 
have been strongly competitive environment on the 
agricultural markets so which producers are able to get 
more efficient they will survive on the market.
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Table 2
Change of intensive orchard area in farms of all types over the Republic (thousand/ha)

Besides that, the government of Uzbekistan 
is supporting to fresh fruit and other agricultural 
commodities export. While intensive horticulture 
has been developed in our country but households 
proportion has not increased and its area do not change 
on households.at the present, total of production of 
the intensive gardens have being rapidly raised.as the 
statistics showed that the volume of intensive gardening 
production in 2018 was 3.8 million tons, as compared 
to 2015 it was growth more 119 % than. Nowadays, 
intensive orchards are managed by different forms of 
management, farms or other type of private form, but 
all of them gain mean is get much profit (table 2).

Increased share of fructiferous orchards has been 
recovered to invests and farms are having more income. 
Although, the share of fructiferous intensive orchards 
has increased in our country that it is all type of farms 
but this proportion is not same between each type of 
management. In particular, this indicator has increased 
significantly in the agricultural enterprises during this 
period and has ranged from 44.7% to 73.8% in 2015-2018. 
However, the results of farms will increase significantly. 
It is worth noting, the best indicators were achieved 
by dehkan (households) farms. Because, the highest 
share of fructiferous intensive gardens are managed by 
dehkan farms (households) and it constituted of roughly 
85-90%.Of course, all producers are got more income by 
intensive orchards because that this method provide to 
higher harvest account to little resources. 

Results and Discussion. The development of 
agricultural of our republic is strongly related to intensives 
gardens. According to this way is one the best influence 
to provide to the highest harvest and ensure prosperity 
of the population. Apparently above, development of 
intensive gardening in our country differs from traditional 
gardening, with its high productivity for the short period 
of time, with its high efficiency, resistance to storage 
and transportation of the grown-up fruit. Thus, for 
development of intensive gardening in our country it is 
expedient to realize the following tasks [2]:

- increase in quantity of the farms specializing in 
intensive gardening;

- interest rates reduction on soft loans and extension 
of tax benefits for effective development of intensive 
gardening;

- allocation of the grain and cotton fields free 
from intensive gardening, not for objects of housing 
construction, and for intensive gardening;

- Creating favorable conditions for import of the 
leading foreign technologies (drop irrigation) for 
development of intensive gardening and increase in 
efficiency.

Development of intensive gardening and 

achievement of high efficiency will allow to ensure in 
the future food security in our country, to fill the national 
markets with fruit and vegetables, to satisfy demand 
of the population for fruit and also will contribute to 
the further development of the export potential of our 
country and increase in the standard of living.

At the same time the most modern products are based 
on a private property and can be used for free agrarian 
economy, but also provide extensive information for 
those who want to get economic support from the 
industry. The garden network is not an exception. Now in 
gardening network there is a set of problems, revealing 
ways of their overcoming, minimizing shortcomings and 
applying new effective methods of gardening [3].

For example, by 2016 the population of our country 
which is engaged in fruit and berries had only 39.3 kg 
of real consumption (only fresh, raw) within one year, 
and this figure will make 65.31 kg according to medical 
standards. Because fruit and berries are generally grown 
up in Dehkan farms, consumption of fresh fruit is 40% 
less than medical norms that, in turn, creates the need 
for additional fruit and berries of the population of the 
country. The deficiency of fruit in the national markets 
is compensated by import fruit from our country, and 
their share makes 35-40% now. The product range of 
import fruit from abroad consists mainly of our fruit, but 
our fruit differ in the taste, ecological purity and the 
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maintenance not of GMB. However this problem can be 
solved by further development of intensive gardening 
in our country, strengthenings of material and technical 
resources of the farmers and Dehkan farms specializing 
in intensive gardening, implementation of new 
technologies and further state support. In our country 
there are a lot of affairs, but with intensive gardens still 
there is a problem.

Therefore, in our opinion, importance and importance 
of organizational and economic development 
of intensive gardening differ. The purpose of this 
article is the analysis of a number of methodical and 
practical recommendations about the organizational 
and economic principles of intensive development 
of gardening, to organizational and economic 
mechanisms of development of intensive gardening.

The following difficult tasks are necessary for 
achievement of our purposes:

- theoretical studying of the current state of intensive 
gardening;

- assessment of the current state of fruit growing and 
intensive gardening;

- to define the factors influencing development of 
intensive gardening;

- to define ways of increase in efficiency of cultivation 
of fruit and berries;

- development of methodical recommendations 
about optimization of high-quality gardens;

- development of mechanisms of the state support of 
intensive development of gardening;

- justification of organizational forms of agro-industrial 
integration by production of fruit and vegetables, etc.

It is necessary to analyse carefully set of the 
economic relations developing in development of 
intensive gardening. Besides, close cooperation with 
research institutes, the centers and farmer councils 
in intensive gardening, carrying out theoretical and 
methodological researches, wide use of domestic and 
foreign experience, revision of the existing standard and 
legal documents, development of intensive gardening 
is planned. and production of high-quality fruit and 
berries. According to us, the seasonality of operation of 
these products and use of human resources, operation 
duration, fast losses, harvesting, transportation and 
packing, non-standard grades of fruit and berries are 
the reasons of slow growth of intensive gardening.

It should be noted that in the region there are 
favorable conditions for mountainous and foothill areas 
and districts, with the aim of developing, developing 
and improving the efficiency of intensive gardening. 
Favorable climatic conditions, abundant rainfall, high 
land productivity and weak winds are most suitable for 
the future development of intensive orchards. In these 
regions, about 65% of intensive orchards will be used to 
increase production, increase the amount of fresh fruit 
and processed foods. to meet growing needs.

We are concerned that the lack of financial resources 
and the purchase of related equipment are a problem 
for many horticultural farms in the region. Therefore, in our 
opinion, it is desirable to introduce a system of specific 
measures for long-term leasing or concessional lending 
for farms engaged in intensive or intensive gardening in 
all regions of the country. To effectively implement these 
measures, government agencies, officials, or private 
entrepreneurs should rent companies and rent leasing 

operations.
In order to develop and increase the efficiency of 

intensive gardening in the region, it is extremely important 
to create stores, small and medium-sized enterprises, 
goods, trading and warehouse structures specializing in 
fruit processing, modern packaging and fruit cultivation, 
which correspond to the domestic and foreign markets 
of the country. Development and implementation of 
new investment projects to attract foreign and local 
investors are important.

The aim of these projects is the development and 
implementation of comprehensive measures aimed at 
improving the productivity of intensive gardens through 
the optimal placement of highly productive seedlings. 
In addition, the correct placement of saplings in 
dekhkan and private farms and an increase in the area 
of highly productive competitive varieties. To achieve 
effective solutions to this problem is possible through 
the introduction of highly efficient and innovative 
technologies that are promising areas in intensive 
gardening.

The main disadvantage of previously unsupported 
layouts is that other types of agricultural production are 
present in the gardens at the same time and, in turn, 
little attention is paid to the composition of the coriander 
gardens. As a result of such allocation schemes, the 
volume of fruit crops grown in the region, as well as 
mountainous and mountainous. In the regions, there is a 
decrease in the efficiency of gardening [4].

Based on the above, we propose to improve the 
efficiency of intensive gardening in the region as a 
prospective plan:

The main potential aspects of intensive gardening in 
the region are:

- convenience of natural, climatic and hereditary 
phenomena;

- the existing socio-economic potential necessary for 
the development of healthy gardening;

- Experience in agro-economic knowledge and crop 
production for the development of intensive gardening 
in the region;

- the hard work of the inhabitants of the region, their 
experience in agriculture, knowledge and intensity;

- Potential of product manufacturers in the territory 
and local markets.

Taking into account the above factors, prognostic 
indicators have been developed for the development 
of intensive intensive gardening in the Kashkadarya 
region (Table 3).

Thus, according to the forecast of the intensification 
of the growth of gardening in the region, 4,771 new 
ones will be created by 2025, of which 1997 will be the 
construction of gardens.

Currently, the region allocates land for the cultivation 
and development of intensive gardening in areas of 
cotton and wheat. For the effective and timely creation 
of large gardens with great attention is needed new 
sowing seedlings in the region. According to him, 
today in Kashkadarya region will need 6093.4 thousand 
seedlings. To solve this problem, it is important to increase 
the number of seedlings growing in the region [5].

These seedlings are the basis for creating intensive 
orchards in the region and updating existing seedlings 
with higher yields and higher quality. Also in 1843 it is 
necessary to reconstruct the gardens and restore many 
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Table 3
Expansion of gardens in Kashkadarya region Forecast for the period until 2025

gardens. These reconstructed and restored gardens are 
also of great importance for increasing the production 
of garden products in the region. The key and key 
factors for the development of intensive gardening are 
the provision of energy efficient and basic production 
facilities, as well as the creation of highly productive 
gardens. According to the results of the forecast, it can 
be concluded that the rational formation of intensive 
gardening and the production of coniferous fruits in 
most cases determine the economic efficiency of the 
industry. In addition, the increase in yields and the 
growth of gardening in the region due to an increase 
in the melting of the forecast indicators in the table will 
ultimately improve the overall horticulture system. The 
development of the horticultural sector is an incentive 
to increase the export potential of the region and the 
country.

Conclusions. In our opinion, adverse changes in 
the agrarian sphere for these years led to the following 

negative trends:
- reduction or neglect national fruit trees, especially 

in the agricultural sector;
- cultivation of forages and berries generally in 

Dehkan farms;
- low productivity of the grown-up products;
- sluggishness in creation of new gardens and 

outdated long-term gardens;
- Reduction of the state support of gardening;
- Wear and wear of material and technical resources 

of storage and processing in fruit and berry farms.
Only from 1995 for 2008 the area of gardens was 

reduced on 58,000 hectares or for 54.2% up to 27.2 
thousand. Or 58.5% of all types of farms. By 2006 farms of 
shirkat were the main producers of fruit and berries, and 
their share exceeded 55%. Nevertheless, elimination of 
shirkat and transformation of farms, agricultural firms and 
other agricultural enterprises led to neglect, anormaly 
and reduction of many gardens.
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Introduction.  Croatia has a long tradition in fisheries 
that enable a source of income year by year 

for coastal and inland communities. Additionally, to 
being a source of supply for healthy food, fisheries are 
mostly crucial for adding value of the coastal tourism. 
Agriculture includes forestry, hunting, and fishing, as well 
as the cultivation of crops and livestock production. 
Fishing represents a relatively small share of GDP (about 
0,2 to 0,7%) in the country, but it plays main role in socio-
economic lifestyle of numerous people. Despite the low 
value fishery enables employment on the islands and the 
continent, especially in rural sides. In 2015, 1476 persons 
were employed in the fish processing industry of the 
country. The fish processing industry recorded to 31 million 
€ (euro) which covered 3% of total food production. The 
major products were prepared and preserved sardines, 
frozen whole marine fish, dried, salted and marinated 
fish. In many regions, fisheries and particularly fish farming 
are tighter connected to the development of rural 
tourism, since it is one of the big sources of high protein 
food which is an essential component in the human 
diet. Fishing takes place mostly in the Adriatic Sea and 
it’s characterized by multispecies fisheries. The catches 
consist of small pelagic species such as sardine and 
anchovy which are approximately 90% of the catches.

In Croatia, 72% of fish is farmed in sea and brackish 
waters and 28% in freshwater. The most important 
aquaculture methods are following:

- 67% in cages, entirely farmed in sea and brackish 
water;

- 25% in ponds, entirely farmed in freshwater [4].
According the source on Operational Program for 

fisheries [1], the main objectives of the Croatian fisheries 
policy are:

• strengthening and restructuring of the fishing sector 
as a whole;  

• to provide the long-term sustainable management 
of fishing resources in accordance with fishing possibilities 
and competitiveness of producers; 

• the development of aquaculture in order to 
research and using the marine biological capacity with 
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the highest environmental and quality standards;  
• improving the processing of fish in order to improve 

value and payback for the catch and cultured fish 
products;  

• establishing an organization for trade of fish and 
fish products;  

• development of infrastructure and logistical 
support of the fisheries; 

• strengthening organized associations and 
management of fishing. 

Per capita consumption of fish and seafood in 
Croatia is estimated at 8 kg. Total consumption of fish 
and fish products per capita is significantly lower than 
in other Mediterranean countries. Only 3% of Croatia’s 
population eat fish every day, with the average person 
spending just 840 kuna (110 euros) a year on fish [3].

The market organization of fisheries products in 
Republic of Croatia is based on cooperatives, buy-off 
stations and registered first buyers. The Croatian fish & 
seafood market organization - by sales channel - consists 
of 4 main channels: retailers, HRI (hotels, restaurants and 
institutions), wholesalers and the traditional fish market [4].

Materials and Methods. For defining the fishery 
position and opportunities in Croatia we can use 
methods like SWOT analysis. The SWOT analysis is based 
on the evaluation of various factors of Croatian fisheries 
which present either constraints (internal – weaknesses 
and external – threat) or favourable factors for the 
sector (internal – strength and external – opportunities). 
According to the SWOT we may estimate Croatian 
fishery development, its challenges and possibilities [1, 2].

As shown in Table 2, the fish farming products of the 
country in 2016 consisted of 13881 tons, it was 63,1 % 
higher than previous results in 2013. There was a significant 
growth in producing of species such as Sea Bream, Sea 
Bass, and Common Carp: increased to 174,5%, 175,5% 
and 147,6% respectively in 2016 compared to 2013. 

And Meagre production rose dramatically, 7 times 
rather than 2013. However, there was downward trend 
in production of some species like silver and grass carps, 
decreased to 94,3% and 65% relatively. Because of 
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Table 1
Fish Farming Production by Croatia (ton)

some new diseases and insufficient nutrition problems 
affected on their development (see Table 1).

According to the SWOT analysis we can conclude 
that fishery sector has a lot of strength sides and 
opportunities. First of all, suitable environmental and 
geographical conditions for development of sector are 
important aspect. The second good side is that there is 

Figure 1: SWOT analysis of fishery sector in Croatia

good cooperation with other spheres such as tourism, 
industry and science. Another beneficial one is that 
existing of operational programs which are developed for 
concrete periods and online platforms (e.g. EUMOFA) for 
prediction of production. And one of the most important 
opportunities is that some measures, projects regarding 
the fishery might be financed by EU funds (Figure 1).
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On the other hand, fishery sector of the country 
has drawbacks like weak points and risks. For instance, 
outdated technology, lack of marketing strategy and 
private investments in the sector affect directly to the 
results of fish production. 

Moreover, lack of knowledge experiences from other 
countries, increased cost of production (equipment, 
inputs, costs for safety and fuel) and low selling price 
in local markets are negative factors for the future 
activities of fishery. Additionally, lack of institutions for 
business development and existing of fish diseases 
influence significantly.

Results and Discussion. 
Croatia has huge opportunities to produce fish and 

fish products. Looking at this table below, we can see 
that catches in Croatia recorded to 72 thousand tons, it 
consisted of 68,8 % out of world total catches. It is shown 
that it was bigger percentage rather than other Balkan 
countries.  And aquaculture reached at 17.000 tons, 
its share of the total world production in 2015 was 16% 
respectively.

The fish farming products of the country in 2016 
consisted of 13881 tons, it was 63,1 % higher than 
previous results in 2013. 

There was a significant growth in producing of species 
such as Sea Bream, Sea Bass, and Common Carp: 
increased to 174,5%, 175,5% and 147,6% respectively in 

Table 2
Total production of fishery products, 2008-2015 among EU countries

2016 compared to 2013. And Meagre production rose 
dramatically, 7 times rather than 2013. However, there 
was downward trend in production of some species 
like silver and grass carps, decreased to 94,3% and 65% 
relatively. Because of some new diseases and insufficient 
nutrition problems affected on their development.

The observing of catches and aquaculture 
production is an important instrument for securing fish 
stocks available in Europe’s large and rich fishing areas. 
According to the table 3, the total production of fishery 
products in 2015 recorded about 6,4 million tones. An 
upward trend was observed, illustrated by a 3,6 % rise of 
the EU total fishery production between 2008 and 2015 
(see Table 2).

Regarding to the countries: total production 
expanded in Spain (+8,1 %), the United Kingdom              
(+19,0 %), Denmark (+24,3 %), Croatia (+36,9%) and 
Poland (+44,8 %), while there was a decline in some EU 
countries such as Portugal (– 15,8 %), Greece (– 14,3 %), 
Italy  (– 12,9 %) and France (– 9,2 %). 

However, it can be seen that the four largest 
fishery producers of EU in 2015 were Spain (about 
1,2 million tones), the United Kingdom and Denmark 
(approximately 0,9 million tones each) and France (0,7 
million live weight tones). In previous years (2008), these 
four European fishery areas accounted for more than 
half of the total EU production in 2015
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Conclusions and suggestions. In Croatia, 72% 
of fish is farmed in sea and brackish waters and 
28% in freshwater. According to the SWOT analysis, 
favourable environmental and geographical conditions 
for development of sector are important aspect. 
Operational programs which are developed for 
concrete periods and online platforms (e.g. EUMOFA) 
for prediction of production are great experiences.  The 
observing of catches and aquaculture production is an 
important instrument for securing fish stocks available 
in Europe’s large fishing areas. An upward trend was 
monitored, 3,6 % rise of the EU total fishery production 
from  2008 to 2015. Some EU countries had significant 
growth in production of fish: total production expanded 
in Spain (+8,1 %), the United Kingdom (+19,0 %), Denmark 
(+24,3 %) and Croatia (+36,9%) within this period.

We can suggest the following Croatian experiences 
in the fishery of our country:

1. It is absolutely vital to realize scientific-innovative 
projects for the development of fisheries. Implementation 
of scientific projects and research which are aimed at 
solving the problems of the sector's development (cage 
fishing, intensive technologies, acclimatization of new 

species, modernization of necessary fishing equipments).
2. Increasing the volume of production of fish 

products in Uzbekistan:
- Expansion of produced fish assortments through 

acclimatization of new fish species;
- Export of produced and processed new fish species 

and realization of their sales in foreign markets;
- Introduction of advanced technologies for the 

processing, packaging and storage of fish products in 
the regions;

- Improvement of food supply in the production 
process of fish products, establishment of feed and 
fertilizer production in the local conditions;

- Strengthening the role of logistics and consulting 
services in the supply chain;

- Creating an analytical online platform that might 
be observed the price changes of fish products and 
enabled new information about latest technologies and 
equipments for fisheries; 

- Further strengthening the system of personnel 
training on fisheries in higher education institutions, 
organization of seminar-trainings and internships for 
specialists in the foreign countries.
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Introduction. All reasonable human activity 
is somehow connected with the problem of 

efficiency. This concept is based on limited resources, 
the desire to save time, to get as much products as 
possible from available resources. The problem of 
efficiency - how to allocate and how much resources 
to use for current and future consumption. The level of 
efficiency affects the solution of a number of social and 
economic problems, such as rapid economic growth, 
raising the standard of living of the population, reducing 
inflation, and improving the working and rest conditions.

In the economic literature there are deep theoretical 
studies reflecting some of the problems of the economic 
efficiency of fish production. The works of many scientists 
present not only the complex problems of the theory 
of economic analysis of fisheries efficiency, but also 
reflect specific issues related to the formulation of 
methodological aspects on the formation of indicators 
of economic efficiency of fish production. Consequently, 
the original model of quantitative performance 
evaluation is the ratio between economic results and 
costs, resources. Maximizing outcomes per unit of costs 
and resources, or minimizing costs and resources per 
unit of outcome, is the primary goal of society, the 
workforce, and the individual (employee). This goal, 
the method of its achievement, the ways and reserves 
of increasing economic efficiency (their classification 
and quantitative assessment) are the content of 
economic science and economic disciplines (industry 
and functional). The basic principles for measuring 
production efficiency for all social formations are similar.

Factor analysis is a multidimensional method used to 
study the relationships between the values of variables. 
The dependence of known variables on some variables 
and random errors indicates the relevance of the factor.

In General, factor analysis has the following main 
objectives: 

- determine the relationships between variables 
(“classifications of variables”), i.e. whether they are 
related to variables in the relationship, directly or 
indirectly, these relations are characterized directly or 
indirectly;
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- the degree and scope of the relationship between 
variables;

- reduce the number of variables needed to describe 
the data.

Factor analysis allows the researcher to solve two 
main problems:

- first, in a complex and at the same time compactly 
detect the object of measurement;

- secondly, factor analysis defines hidden variables 
responsible for the existence of linear, statistical and 
correlation relations between the observed variables.

To study relationships between variables, it is 
proposed to use methods of economic-mathematical 
modeling and multidimensional statistical analysis – 
one of the main tools for progressing the economic 
mechanism, structural transformation of the regional 
market and forecasting the dynamics of production 
and sales of products. A variety of economic and 
mathematical models is the optimization model. Its use 
allows you to analyze the dynamics of the development 
of organizations in the region and take advantage of 
large amounts of real information [21].

Materials and Methods. The effectiveness of fish-
farming is characterized by its performance, which is 
reflected on the catch of fish and the profit from the sale 
of fish products by fishing organizations and enterprises. 
Consequently, the efficiency of fish production can be 
defined as the optimal use of resources in comparison 
with public needs.

The increase of efficiency of fish production is not an 
accidental, but a natural, stable, repetitive and causal 
process that acts objectively. It should be noted that 
the more civilized the society, the more important is 
the increase of production efficiency, as the need and 
awareness of the need to save public costs increase; 
the purpose of fish production is to meet the needs of 
society, and at the same time priority is given not to the 
material, but to the social result. All this suggests that 
increasing the efficiency of fish production acquires the 
features of economic law, which can be formulated 
as a law of increasing production efficiency. The law 
of increasing production efficiency is a law trend, since 
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opposing factors often impede the growth of efficiency 
of aggregate social labor. 

In conditions of transition to a market economy, the 
interpretation and hierarchy of efficiency criteria, their 
content and characteristics obviously change. Since 
the basis of a market economy is efficiency, income, 
the primary criterion of economic efficiency is the 
maximization of profit per unit of costs and resources 
with high quality products, works and services, ensuring 
their competitiveness. The national criterion of efficiency 
is also preserved under the new conditions: maximization 
of national income, gross national product per unit of 
costs and resources with an increasing level of well-being 
of the people’s life. Evaluation of economic efficiency 
is always correlated with the goals of production in 
the future, but it describes the performance of the 
past, and its value is manifested in the present period. 
Consequently, the totality of the results of production 
activities for separately taken period of time is the 
efficiency of fish production.

All factors of the economic efficiency of the 
fish production can be classified: according to the 
resources and costs of production, according to the 
main directions of formation of the economic efficiency 
of production on the implementation of directions at 
various levels of management. Classification of resources 
and costs allows you to identify the sources of increasing 
the efficiency of production and its components. It 
answers the question of what resources or costs can be 
achieved saving labor, increasing the efficiency of fish 
production.

The main directions of formation of economic 
efficiency, i.e. with the help of which the growth of 
production efficiency is achieved. They are also very 
diverse, the most important of them are technology, 
specialization and size of production, labor organization, 
scientific and technical progress and the best practices. 
Improving the quality of work tools is to increase 
the productivity and profitability of production fixed 
assets. But no matter how the production resources 

Figure 1. Production and economic relations as factors of fish production efficiency

themselves are committed, the economic efficiency 
of fish production can be relatively high, provided that 
these resources are used quite fully and intensively. At 
the same time, the realization of factors of efficiency in 
the use of production, resources, production as a whole, 
from the point of view of material-material elements, 
is possible only if there are appropriate production 
relations (Figure 1).

The decisive factors of efficiency from the point of 
view of production relations are the incentive motives of 
commodity producers to work and developed market 
relations. The realization of relations on the created 
product, income and on the means of production can 
be carried out with the greatest efficiency in the system 
of developed market relations. 

The implementation of factor analysis begins with 
checking its state. The existence of such conditions will 
allow us to conclude that the process or phenomenon 
of the event, its current or future status and the influence 
of certain factors will allow us to evaluate and predict 
the course of action or changes in the process. Failure to 
comply with this requirement may lead to a completely 
unexpected conclusion and suggestions about what 
was said.

Mandatory requirements for factor analysis are as 
follows [11]:

- all marks must be quantitative;
-  the number of observations should be at least twice 

as large as the variables;
- samples must be identical;
- the initial variables should be symmetrically 

distributed;
- factor analysis should be associated with variables.
From the earliest times of independence, the 

country's economic and social, organizational and 
regulatory conditions for economic management and 
production organization have changed dramatically 
due to the implementation of economic and social 
reforms aimed at the formation and development of 
elements of a market economy in the fisheries. A new 
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system based on market relations was created. As a 
result of the reform, the fisheries sector led to the work 
with fish farms of various formations.

During the study, we analyzed the factors affecting 
the efficiency of the fish production on the following four 
groups (Figure 2):

- Organizational and legal factors;
- Economic factors;
- Natural and geographical factors;
- Socio-demographic factors.
Organizational and legal factors include regulatory 

documents, foreign and domestic policies, state support 
for industry, the level of resource provision. Decrees and 
resolutions of President of the Republic of Uzbekistan, 
decrees and resolutions of the Cabinet Ministers of 
the Republic, as well as decisions and regulations 
adopted by the interested ministries, departments and 
organizations (Ministry of Agriculture, Ministry of Water 
Resources, “Uzbekfishindustry” Association), are directly 
used for the development of fisheries. It should be noted 
that over the past two years, conceptual changes have 
been made on the ground as part of the reorganization 
of the “Uzbekbaliksanoat” Association and within 
its objectives and capabilities. In addition, due to 
organizational and economic changes in the system 
of ensuring the feed base of the fish sector, especially, 
in providing material and technical resources, as well 
as new rules and regulations, the economic activity of 
fisheries has changed in a positive way.

Natural and geographical factors - the geographical 
location and relief, air temperature, rainfall and season; 
the number, composition and status of water; the state, 
number and structure of the animal and plant world are 
natural - geographic factors.

Economic factors – factors such as tax, credit, 
insurance, inflation, customs fees, purchasing power, 
pricing policy, payment system, monetary policy by 
central bank, foreign currency liberalization, including, 
financial independence.

Figure 2. Factors, affecting the efficiency of fish production

Socio-demographic factors -  such as population, 
composition and location, National mentality, traditions, 
Fish culture, interests and Infrastructure condition, 
location. 

In many spheres the problem is that, according to 
the results of observations, it is necessary to determine 
the relationship between the associated parameters. 

The relationship and influence between factors have 
been studied widely in foreign literatures, use of these 
factors in the development of region and fishery sector 
allows them to substantiate not only economic, but also 
ecological sustainability [12, 13, 14].

Recommendations. One of the most pressing 
problems of the development of fish-farming in modern 
conditions is to increase the efficiency of the industry. 
Economic efficiency is a complex economic category 
in which the action of economic laws is reflected and 
the most important aspect of an enterprise’s activity is 
shown - its effectiveness.

On the basis of theoretical assumptions, it can be 
concluded that the criterion of the economic efficiency 
of fish production is the quantity and quality of incubated 
caviar at minimal cost, fishing, and making a profit from 
the sale of fish products by fishing organizations and 
enterprises.

Consequently, the efficiency of fish production can 
be defined as the optimal use of resources in comparison 
with the social needs of caviar and juveniles released 
into reservoirs.

The significant importance of fisheries takes priority 
over the accelerated development of aquaculture in the 
country. But the lack of investment resources and working 
capital, high credit and tax rates, legal restrictions and 
bureaucratic obstacles complicate the development of 
this sphere. Therefore, the main task at the present stage 
is the search for an economic mechanism that stimulates 
the recreation and development of aquaculture. 
Currently, the most important process in aquaculture 
is to develop the market economy methods by fish 

enterprises.
The new conditions of 

their economic activity 
predetermine the need to 
develop new approaches 
to the problems of 
economic development, 
to improve management 
and production efficiency 
including, improving 
competitiveness of fishery 
products.

We believe that in order 
to implement, effectively 
manage and engage the 
interests of different levels of 
government, it is necessary 
to consider the size of 
efficiency. And in this regard, 
we propose a methodology 
for managing fish farms 
taking into account the 
effect of specific factors and 
processes of fish production 
on efficiency.

In order to better 
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understand the specifics and essence of the efficiency 
of fish production as a component of fisheries, which will 
manifest itself in the current state of the economy and 
be taken into account, we have systematized a number 
of concepts and indicators in the future; characterizing 
only fish production and not using in other sectors of 
the economy, the relative indicators for evaluating 
the effectiveness of the main links of the technological 
cycle of fish production.

Conclusions. We propose a procedure for the 
formation of the management strategy of the fish-
breeding enterprise, allowing to ensure the development 
of fish-farming.

When considering the characteristics and specifics 
of fish production, the main factors that have a 
significant impact on the development of fish-farming 
are formulated:

- natural factors in modern conditions are still not 
controlled;

- socio-economic favorable labor regime, optimal 
infrastructure, the general economic situation of the 
country, raising the living standards of the fish industry 

workers. These elements create favorable conditions 
for the efficient management of fisheries and fish 
production in particular, sustainable production, the 
implementation of expanded reproduction;

- biological factors allow to increase the stability and 
efficiency of production;

- organizational - effective government support, 
rational use of production potential, organization of 
scientific activity. All this is intended to ensure the rational 
use of labor, material and natural resources, to promote 
the sustainability of development and the efficiency of 
fish production.

Thus, the rational and skillful use of the above factors 
and management strategy will ensure further sustainable 
development and the efficiency of fish-farming. The study 
revealed that there is a link between fish farming and 
the feeding system in private farms. In general, defining 
and analyzing the factors, affecting the development  
and efficiency of the fish-farming might be give a big 
opportunity to prepare favourable conclusions, to identify 
factors and eliminate problems relative to the sector, and 
in the end this can be give great results.
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Introduction. Today, our society, our entire way 
of life, is so developed and intensified that it can 

even be viewed as an invisible phenomenon. The role 
of information and communication technologies, which 
are rapidly entering our lives, is becoming more and more 
important not only in manufacturing or other spheres, 
but also in the education system. As the President of our 
country Sh.Mirziyoev noted, “Today, the movement in 
the modern information space is so intense that it is so 
far from now that it happened so far away that it cannot 
be ignored that it has nothing to do with us. It is certainly 
possible that hundreds of years of development of such 
a nation or nation can be left behind” [1].

Open and Distance Education or Open and Distance 
Learning (ODL) is a quite old approach to education. 
Distance learning has a history of over a century 
involving different teaching approaches and following 
the technological evolution concerning the delivery of 
educational material and the communication between 
learners and instructors. Moore and Kearsley have 
defined distance education as ‘planned learning that 
normally occurs in a different place from teaching and 
as a result requires special techniques of course design, 
special instructional techniques, special methods of 
communication by electronic and other technology, as 
well as organizational and administrative arrangements. 
This definition incorporates all the components of distance 
education, modifying it from face to face education with 
the addition of certain techniques for each component. 
The term distance although a necessity, puts limitations 
that concern not only technological aspects, but also 
pedagogic such as course and instruction design. 
Distance education has been extended by the term 
open, that is a desired characteristic. Open education 
means open to everyone, but the importance of the 
term hides in pedagogy and didactics, implying open 
learning environments. Something that is not evident 
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from the above definition is the generalized idea beyond 
education, 2 that is pedagogy. Research in open and 
distance education seldom deals with pedagogic issues 
such as pedagogic interaction, acquisition of social and 
life attitudes and values, awareness of and sensitivity to 
various topics of the real life. This is probably because 
open and distance education aims at target groups 
with special characteristics and imminent learning 
needs (adults and life-long learning, remote students). 
That is the reason research on open and distance 
education mainly deals with course and instruction 
design, dissemination and evaluation of educational 
material. Research questions that arise on the field of 
ODL concern both the pedagogic and technological 
domains and can be compiled as following. 

• Are there any pedagogic models special 
developed for ODL? 

• Are the existent theoretical models appropriate for 
ODL?

• Which ones of the existent pedagogic models are 
the proper for the design of ODL systems? 

• Are the existent cognitive, emotional and 
psychokinetic taxonomies appropriate for the design of 
ODL systems?

• Is there the need for pedagogues to develop new 
theories and models for ODL? • Do the existent guidelines 
for the design of educational software fit to ODL systems?

• Are the tools Information and Communication 
Technologies offer adequate for the design of effective 
ODL environments?

One can see that all ODL generations are technology 
driven, with their features to emerge directly from 
the type of the technology used. Only in the last two 
generations some pedagogic characteristics appear, 
such as real time interaction, collaboration and learner-
centered education. Again, these issues originate 
from technological solutions. There are no pedagogic 

№1(5).2020 Journal of “Sustainable Agriculture” 
20

HIGHER EDUCATION. PEDAGOGY



Table 1
OPEN AND DISTANCE LEARNING: A CRITICAL REVIEW

Distance education may be categorized in four generations  

principles that technology serves; rather technology 
drives the pedagogic principles that are exploited in 
ODL systems. This is also shown by the relevant research 
bibliography that follows. The research on the field of 
open and distance education may be categorized in 
three types. Articles on theoretical approaches and on 
the design of distance learning environments, articles 
proposing various technological approaches, and 
papers on the evaluation of ODL systems. This work tries 
to study the research directions on ODL during the last 
seven years, covering the fourth generation of open 
and distance education and arguing on the domination 
of technological over pedagogic characteristics or 
vice versa. The main resources for the bibliographic 
research were the four world conferences on the www 
and the Internet and the four, world conferences on 
educational multimedia and hypermedia & educational 
telecommunications. Two thousand nine hundred ninety 
four research papers 4 have been reviewed from these 
conferences. The search for more recent articles was on 
relevant scientific journals. The major areas this search 
covered are shown in Figure 1.

A quick search on journals and textbooks from the 
domains of social and human sciences has shown that 
the published work on open and distance education 
is limited. It seems that pedagogues, although their 
community ought to offer in the field, do not study 
ODL from their point of view. Race for example in his 

Figure 1. Major areas on research on open and distance learning

Open Learning Handbook giving 
the ten reasons for open and 
distance education, has reported 
on technical and practical rather 
pedagogic issues. His emphasis 
was on educational material 
and the main reason he saw for 
ODL is the needs of the students. 
In an overall approach to open 
and distance education, Keegan 
was emphasized on two-way 
communication, interaction and 
feedback. The author concluded 
that the theoretical context of 
distance education could be 
configured in the context of the 
general theory of education, 
and the more important issue 

was the educational processes and activities (Keegan, 
1996). The critical review presented in this article 
reviews works that have even a little correlation with 
pedagogic issues. Works having a pure technological 
approach concerning only architectures and systems 
for ODL, or assessment of environments concerning 
technical aspects such as number of hits or clicks are 
not considered in this article.

Materials. The first group of the published work 
concerns theoretical approaches, as it is referred in titles 
and abstracts. Bos, Kikstra and Morgan [8] proposed 
the web as a tool for social-constructivist approach. 
They tried to transfer the well-known Jonassen’s 
seven concepts: active, constructive, collaborative, 
intentional, conversational, contextualized, and 
reflective through various activity types and web tools. 
The most important of these was considered to be 
knowledge construction through the development of 
a hypermedia textbook by the students themselves. 
The authors’ approach was the general one followed 
for the design of stand-alone hypermedia educational 
software, putting the learners to be the designers of 
their educational material cooperating through the 
Internet, and using resources from the web. Bogley 
and his associates presenting new pedagogies and 
tools for web-based courses, proposed the same 
design guidelines as those proposed for standalone 
hypermedia educational applications, emphasizing on 

interactivity as well as on the different 
learning styles of the students [6]. 
Concerning the design of web-based 
courses, Tsybenko gave emphasis on 
adaptive interaction and feedback 
[8] The conference panel concluded 
that the pedagogical issues at the 
web are the constructivist student-
centered learning environments 
that are characterized by engaged 
cooperating and collaborating 
students with teachers assuming the 
role of facilitators [9]. It seems that 
social constructivism is the dominant 
theoretical model for the design 
of ODL environments, the same as 
with stand-alone computer based 
educational environments. In G.Coray 
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[3] and O.Pettenati [2] have proposed the same 
teaching techniques as in a traditional classroom for 
distance education, emphasizing on interaction and 
student activities. In [3] stated that although teaching will 
improve as a result of improved use of the technology, 
factors other than technology are crucial in determining 
the way teachers conduct their teaching. The author 
proposed that a pedagogically oriented understanding 
of teaching with telecommunications is needed to 
improve approaches to teaching. He finally proposed 
student-centered, open and flexible environments. 
Blanchette and Kanuka [5] proposed constructivist 
principles within the context of distance education, 
with their approaches being the same as for the design 
of stand-alone hypermedia educational software. The 
authors stated that communication technologies have 
removed the barrier to participant interaction and shifted 
the problem to the implementation of constructivist 
theories in educational software in general. Martinez 
and her associates [3] were emphasized on the different 
learning styles for a successful learning in distance 
education environments. They proposed a series of 
learning issues for intentional, performing and conforming 
learners, giving the same guidelines as in stand-alone 
applications. Dud man [3] provided guidelines for 
creating constructivist-based rich environments for 
active learning on the web. Her proposal was based on 
general educational software guidelines. For Dunlap, 
the main potentials for active learning on the web 
were collaboration, access to resources, and research, 
acknowledging the social nature of knowledge 
construction. Basil and his associates presented a web-
based learning environment using Java Script, applying 
constructivist learning theory replicating the power of 
stand-alone multimedia applications in the web. The 6 
authors emphasized on embedded learning in a social 
experience, and on the promotion of motivation through 
interactivity with feedback. Crawford has proposed 
general guidelines for the design, development and 
evaluation for distance education environments, which 
followed the same guidelines with those for stand-alone 
applications. Some and Lech, and Gunawardena 
made the same proposals. Gunawardena argued 
on interactivity in web-based distance education, 
proposing three types of interaction. The first was 
learner-content interaction, where the students work 
with a web-based instructional program with the system 
adapting to their inputs. This is something that stands for 
stand-alone adaptive hypermedia applications too. The 
potential of the web is on the large number of adaptive 
resources, which is a technical attribute. The second 
type of interaction was the learner-instructor interaction 
that may be more versatile in web-based environments 
via synchronous and asynchronous communication. 
The last type was the learner-learner interaction, 
providing the opportunity for the social negotiation of 
knowledge and construction of meaning. Again, this 
could be a potential for distance education, where the 
learner might interact and exchange experiences with 
remote users with different considerations. The author 
concluded that the above types of interaction in web-
based environments support collaborative construction 
of knowledge through social negotiation that is a key 
feature of constructivist learning environments. Again, 
the theoretical approach during the years [9] to is social 

constructivism duplicating the same features of stand-
alone educational software. Multiwall and Tallow [10] 
proposed a Web-based model utilizing a combination 
of synchronous and asynchronous communication tools. 
The authors’ goal was to maintain the positive aspects 
of a traditional classroom in an effort to avoid the social 
isolation problems learners’ encounter in virtual and 
remote environments. 

The key features of their web-based pedagogy 
and the implemented instructional approaches were 
substantially transferred from general educational 
practices, served by the technology. The authors 
concluded that interaction technologies could meet 
the learning needs of the students in distance learning 
environments.  Proposed learning and design principles 
for ODL, based on the constructivist paradigm within the 
framework of a behaviorist step-by-step development 
process. They emphasized on hypermedia systems, and 
particularly on interaction that may be more active in 
distance learning environments. 

By interaction, the authors meant interaction in 
instruction, where in ODL environments the real learning 
‘space’ among students becomes closer. They reported 
that interaction might take place more actively in ODL 
environments than in traditional classrooms, arguing 
that interaction is limited in traditional instruction when 
conducted in large classrooms. They concluded 
that synchronous and asynchronous communication 
serve ‘pedagogic’ interaction in hypermedia based 
distance learning systems. Carries [10] has argued on 
constructivism in online learning, proposing such a 
model. The author used asynchronous communications, 
stating that this type of communication allows students 
to think about how they want to respond to written 
messages from others. Gnarled, Berglund and Erikson [10] 
have proposed the design of web-based simulations for 
learning, giving two examples for teamwork and one for 
individual use. The pedagogical strategies they reported 
in the design process are overload, transfer, affect and 
cost, the same that stand for all the simulation-based 
learning environments. 

Their application was hypermedia based, integrating 
electronic tools with conventional distance learning 
tools. The authors reported a great contribution to the 
learning process. Their approach seems to follow the 
classic design guidelines for hypermedia educational 
software, having a more or less behaviorist character 
involving questions and answers. Lin and Hsieh in their 
short review on web-based teaching and learner control 
seem to follow Leander’s and Jarvenpaa’s suggestion 
that ‘no particular model is the best approach’. The 
authors referred to the program and learner control 
stating that ‘web-based instruction systems offer non-
sequential control along a continuum’, something all 
ready known and exploited in stand-alone hypermedia 
educational software. The future research challenges 
they proposed, are the need for research on interaction 
between learning styles and course content, on the 
roles of instructors and learners in virtual classroom, as 
well as on the role of learning communities. 

These three directions are the common research axes 
for pedagogical research concerning pedagogical and 
classroom interaction, not directly emerging from ODL 
systems. Towards the same direction were Riva’s ideas 
stating that ‘to create successful learning environments 
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the designers and developers have to understand how 
communication and interaction, two key features of 
the learning process, are changed by computers’. Riva 
extended his ideas that hold for every computer assisted 
learning environment to ODL systems adding that ‘they 
have to explore the possibilities of successfully instructing 
via networks while proving the learning and cost 
effectiveness of these innovative systems’. It seems that 
Lin and Hsieh and Riva proposed the same constructivist 
framework for both stand-alone and ODL systems. In 
a recent article Govindasamy noted that ‘one of the 
most crucial prerequisites for successful implementation 
of e-Learning is the need for careful consideration of the 
underlying pedagogy’. 

The author claimed that the most of the 
pedagogical principles that apply to the traditional 
classroom also apply to e-Learning. The published 
work of the last seven years shows a tendency towards 
constructivism for the design of open and distance 
learning environments, with an emphasis on social 
constructivism involving collaboration between 
students. The main characteristics for the design of such 
environments seem to be interaction and feedback, 
with hypermedia to be the educational environments 
over the web. Nevertheless, a behaviorist character 
emerges from some learning environments, as it is with 
stand-alone applications. All the researchers propose 
the same pedagogical principles that apply to stand-
alone educational software applications disseminating 
by the network via asynchronous or synchronous 
way. In general, we may hold Firdyiwek’s comment 
that identified three distinct theoretical approaches, 
behaviorist/empiricist, cognitive/rationalist, and 
situated/pragmatistsociohistoric. Firdyiwek stated 
that ‘these three perspectives and the pedagogical 
assumptions that evolve out of them map well against 
the components of courseware systems and the 
pedagogical practices implied in their integration’. ODL 
systems reflect broadly one or the other of the above 
three theoretical perspectives, even this is not made 
explicit by the developers and in practice the tools they 
use may be in overlapping ways.

Discussion.  Regarding the technological approaches 
to ODL, the majority of the published work may be 
covered under the general title ‘new technologies for 
old problems’. This shows that the researchers simply 
transfer the already known didactic approaches and 
instructional design to distance learning environments. 
Ferguson has argued on the presentation of educational 
material in web-based environments and on the dialog 
between students and instructors. This implies a transfer 
of guidelines of stand-alone hypermedia applications 
to web environments, emphasizing on interaction and 
feedback. Koutoumanos and his associates proposed 
a similar approach . They presented a networked 
hypermedia system, which is distributed without a central 
server, consisting of sophisticated search mechanisms. 

Borkowski and her associates proposed an 
integrated working environment for supporting 
teaching and learning via the web, simply transforming 
hardcopy linear instructional materials into web-flexible 
educational and administrative tools. Their main 
concerns were if the web is a panacea for all courses, 
and if the students have the basic technological 
background to make use of the web. Hobbs and Taylor 

proposed educational multimedia design for web-
based education, categorizing the ways for exploitation 
of web-based learning environments [8]. At first, they 
proposed the web for research and information seeking, 
offering the learners a practical means of following up 
the educational resources discussed. Secondly, they 
proposed the web as a teaching tool, designing tutorials 
and interactive online lessons. They also used the web as 
examiner, offering tests and quizzes for both assessment 
and self assessment. The authors proposed the web 
as an educational forum, providing a basis for virtual 
debate and discovery, and finally as a collaborative 
environment. Although the authors did not mention 
pedagogical models and principles, it seems that they 
apply both constructivist and behaviorist approaches. 
AbouKhaled and his associates have done a similar 
approach by the presentation of MEDIT, a distance 
education prototype for teaching and learning [2]. 

Their environment was based on a generic 
hypermedia authoring system, aiming at the stimulation 
of information exchange, interaction and collaborative 
work. Agents and multi agent systems have proposed for 
the support of teaching and learning by many authors. 
The main characteristics of such systems are reusability, 
modularity, adaptability, openness and scalability, 
features with great importance in educational software. 
Although there are many references on agent systems, 
their value in the learning process will be shown when 
they will incorporate expert characteristics and student 
models. Wong selected Internet technologies to support 
interactive teaching and learning at a distance. He put 
emphasis on interaction with the educational materials 
and categorized the technologies into asynchronous 
and synchronous tools presenting their advantages and 
limitations. 

Evaluation of open and distance learning 
environments besides the theoretical approaches 
and the technological implementations, there is much 
work on the evaluation of open and distance learning, 
a topic of major importance in the educational 
process. Pohjolainen and Roukema presented their 
experiences and results from the evaluation of a three 
years pilot project on distance learning in multimedia 
networks [5]. Their main goal was the evaluation of a 
pedagogically appropriate and technically functional 
open learning environment, with the main questions 
being on the support of student-centered learning 
and on the construction of knowledge. Their project 
proved functional, with constructivist, intentionality and 
reflectivity being best realized in those environments 
enabling project work. 

Collaboration was found to pose challenges in 
many of the environments. The problematic point of 
the distance learning environments was on how to 
get learners motivated to the learning tasks and to 
make active use each other’s skills and knowledge. 
The authors’ main conclusion was that efficient 
and pedagogically sound use of distance learning 
environments required overall control of the learning 
process, something that holds for any computer-based 
open learning environment. Johnson and his associates 
made a comparative analysis of online versus face-to-
face instruction. Their results revealed that the students 
in the face-to-face course held slightly more positive 
perceptions about the instructor and overall course 
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quality, although there was no difference between the 
two course formats in learning outcomes. The authors 
proposed improvement of the student-instructor 
communication, and the training of educators on the 
characteristics and limitations of online programs [5]. The 
results are similar to those of Johnson, implying both the 
creation of interactive learning environments and the 
design of discussion activities that can trigger meaningful 
online discourse. An evaluation of 500 educational 
websites can be summarized as ‘one step ahead for the 
technology, two steps back for the pedagogy’, pointing 
out the necessity for the involvement of pedagogues to 
support open and distance learning environments [3). 

Concerning primary school teachers’ education and 
training using telecommunications, teachers became 
convinced of the potential use of the Internet in the 
classroom [4]. The teachers were frustrated because of 
the lack of sufficient technical training, but appreciated 
pedagogical guidance delivered 10 electronically. 
Regarding their pupils, teachers reported improved 
motivation in accessing up to date information and 
improved research skills concerning information 
retrieval and evaluation. A different type of evaluation 
was a study that attempted to identify characteristics 
of constructivism in open and distance learning 
environments [11]. The authors reported absence of 
the component of constructivist teaching and learning 
not only in ODL, but also in face-to-face environments. 
It seems that the minimal existence of constructivist 
principles in both conventional and distance education 
practices, may stem from a lack of knowledge of these 
principles by the instructional designers and educators. 
Again, the necessity for the involvement of pedagogues 
to support open and distance learning environments is 
obvious. Valerie reported on an exploratory study into 
success factors concerning online education. 

The study consisted of a course content that was 
available online including a summary of the topic under 
study, slides, readings, multiple choice questions, as well 
as an electronic bulletin board, electronic mail and 
access to a virtual library. The main results of this case study 
were that the level of interaction between the students 
and the lecturer appeared predominant in online 
delivery and lecturers and students need to upgrade 
their technical skills. The author concluded identifying 
three critical success factors associated with teaching 
effectiveness in online education that is technology, the 
lecturer, and the students’ previous use of technology. 
Technology was again the predominant factor in ODL. 
One of the problems the author detected was that 
the students interacted only with technology and not 
with other students or the instructor. Yang reported on 
language learning on the web, in an empirical study 
with 55 students majoring in Applied English at a junior 
college [11]. IHEP main conclusions were that there is a 
limited theoretical or conceptual framework, there is a 
lack of research concerning individual learning styles, 
and there is an emphasis on case studies [3]. Maybe the 
prophetic and partially confirmed statement by Clark 
and Craig for multimedia learning environments stands 
for ODL systems too [3]. These researchers have proposed 
not to continue multimedia research and application 
based on expected learning benefits, unless there is a 
clear theoretical reason to expect learning gains due to 
any characteristic exclusive to a certain mix of media. 

But does it stand for ODL too? May the technological 
features be sufficient and truly drive towards certain 
theoretical models such as constructivism, as proposed 
by many researchers? 

It seems that the tools provided by Information and 
Communication Technologies form a context for the 
design of constructivist learning environments with a 
social nature creating learning communities involving 
the cooperation and collaboration of students and 
giving the role of facilitators to the teachers. These tools 
are distributed databases for up-to-date information 
seeking, assessment tools, educational forums, and 
collaborative environments, multiple representations in 
hypermedia contexts, interactivity and feedback. The 
ODL environments proposed and used are trying to be 
open and student centered, taking into account different 
learning styles. The bibliographic research shows that 
although there are many virtual learning environments, 
most of them do not possess all the features that are 
essential for open and distance learning. Most of them 
do not present the building of a community as a goal, 
they do not motivate social immersion, they do not offer 
multi-user situations, and they lack pedagogical features. 
As concerns the learning outcomes from constructivist 
distance environments, knowledge has to be constructed 
within the group by means of the exchanges among 
participants, and each participant has to change his/her 
understanding of create new personal knowledge as a 
result of interaction within the group[3].

 It seems that constructivism is the theoretical 
approach to open and distance learning environments. 
This comes from both the constructivist principles 
and the technological features of Information and 
Communication Technologies. Pedagogues and 
psychologists with a good knowledge of technology 
and its limitations have to involve its characteristics 
into constructivist learning environments and guide 
instructional designers to apply their models for truly 
constructivist open and distance learning environments. 
Moreover, technocrats have to cooperate, consult 
and follow the models proposed by the theorists and 
instructional designers, without exploiting the ‘goodies’ 
of technology to any learning situation. 

Conclusions. We have to seriously think of 
Govindasamy’s remark that ‘there is a serious mismatch 
between the abundance of features in learning 
management systems and the lack or total absence of 
explanation on the pedagogy underlying the inclusion 
of these tools. This is in coherence with Firdyiwek’s 
statement three years ago, that ‘the current chaotic 
proliferation of tools and the resulting confusion about 
how to use them is related to the lack of overt integration 
of pedagogy in courseware authoring systems’ [5].

  A starting point for the design and development of 
pedagogically sound ODL environments could be the seven 
principles for constructivist design, compiled by Boyle [9]:

1. Provide experience of the knowledge construction 
process.

2. Provide experience in and appreciation of multiple 
perspectives.

3.  Embed learning in realistic and relevant contexts. 
4.  Encourage ownership and voice in the learning process. 
5.  Embed learning in social experience. 
6.  Encourage the use of multiple modes of representation.
7. Encourage self-awareness of the knowledge 
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construction process. 
The tools provided by Information and 

Communication Technologies can bring into effect the 
above principles. They can contribute to the design 
of open and distance learning environments under 
contexts following certain instructional design, involving 
proper content and integrating specific learning tasks. 
Multimedia environments can be parts of constructivist 
ODL systems providing multiple modes of representation 
and perspectives for unto-date information retrieval and 
exchange among students supporting different learning 
styles. Simulations and visualizations in a collaborative 
context can provide experience of the knowledge 
construction process. Collaborative virtual environments 
can embed learning in realistic and relevant contexts. 
Synchronous and asynchronous collaborative 
environments can embed learning in social experience, 
encourage ownership and voice in the learning process 
and self-awareness of the knowledge construction 
process. An example of such an environment is EIKON, 
an integrated open educational environment for 
the support of high-school technology courses that 
combines state-of-the-art information technologies 

such as virtual reality, hypermedia and networking [4]. 
It is well known that constructivist principles are hard 

to implement and it is not acceptable to instructional 
designers the idea of setting goals in a flexible manner 
and having students negotiate these for themselves, 
but only this way constructivism will be integrated into 
open and distance learning environments. Information 
and Communication Technologies put the educational 
system in a new era, in front of accomplished facts. What 
is the way teaching and learning will be adapted in this 
new era? Is education ready to accept the necessary 
changes coming from the introduction of ICT? Does 
this introduction create a new relation with knowledge 
and its communication? It seems that ICT tools have 
the potential to effect the changes needed. The goal is 
achievable only if both the technology and instruction 
designers address the underlying gaps in pedagogical 
coherence. The proper pedagogic use of ICT constitutes 
by itself an innovative pedagogic methodology that 
transforms the traditional 13 communication structures 
and favors the application of many other pedagogic 
principles that were difficult to be applied up to now in 
the context of the traditional educational system. 
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Introduction. Experience of developed countries 
shows that competence is important in the 

professional development of future professionals. 
Ensuring quality education that meets the requirements 
of innovative development of society is one of the 
strategic goals of the country's educational policy.

Achievement of this goal is implementation 
of modules-rating of training of future vocational 
training teachers and technologies of "Interactive 
professionalism", modules "TEST VIEW", "TEST EDITOR", "TEST 
SERVER" within the program "TEST MASTER". It is necessary 
to expand the possibilities of modular-rating technology 
on the basis of modern information and communication 
tools, to ensure variability of modules for general 
professional and special disciplines, and to improve the 
evaluation system. 

This is evidenced by the content of the Sorbonne 
Declaration, adopted by the European Union and 
UNESCO, the regional educational programs “IEARN” 
and “KIDLINK” of the University of Illinois (USA). Important 
changes in the content of training of future vocational 
education teachers, the effective introduction of 
module-rating system of training through information and 
communication technologies, revision of methods and 
forms of improvement of their competence in teaching 
are one of the important pedagogical problems.

The module-rating system of evaluation of the 
results of training in higher education institutions in the 
direction of “Vocational education” and the level of 
students' professional knowledge is introduced on the 
basis of a competent approach in accordance with the 
rating plan of academic disciplines. The educational 
software and module-rating system of assessment 
require the introduction of the following basic principles 
of didactics: scientific, systematic, modular, consistent, 
visual, professional training. 

Application of modular-rating technology of 
education in the professional formation of students in 
accordance with the priorities set forth in the Strategy 
of actions for further development of the Republic 
of Uzbekistan "Improving the system of continuous 
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education, enhancing opportunities for quality 
education services, continuation of the policy of training 
highly qualified specialists in line with modern labor 
market needs"[1]

Literature review. Problems of formation of cognitive 
competence of students and application of module-
rating technologies of training in education , Reflected in 
the research of A.V Khutorsky and others. The introduction 
of a competence-based approach in education 
by prominent scholars of the Republic of Uzbekistan, 
including R.Kh. Dzhuraev, U.I.Inoyatov, Z.K.Ismailova, 
N.A. Muslimov, K.T.Olimov, A.R..Khodjabaev, Sh. .E..
Kurbonov D.D Sharipova, Sh.S. Sharipov, J.A. Hamidov, 
DA Khimmataliev, OX Turakulov, as well as scientists from 
the Commonwealth of Independent States V.I. Andreev, 
A.M. Aronov, S.J. Batishev, V.I. Baidenko, VA Ermolenko, 
EF Zeer, GI Ibragimov, AM Novikov, AV Khutorsky, Yu.K. 
Babansky, Researches by V. Goldshmit, J. Russel and 
others [3]. Scientific and pedagogical bases of modular 
training and evaluation in vocational education K.T. 
Alimov, S.J.Ashurova, I.Otaboev, N.H.Avlyakulov, 
M.I. Daminov, Yu..K. , Studied by MA Choshanov, 
Yu..F.Timofeyeva and foreign scientists P.Yutsyavichene, 
J.D.Russell, B.Goldschmidt, M.Goldschmidt, G.Owens [3].

Materials. The main articles of the article cover 
the issues of competence and peculiarities of 
formation of future vocational education teachers 
in the process of professional education, its essence, 
content and structural constituents, current modular-
rating technology of training. Problems of professional 
competence, introduction of modular-rating technology 
of training, and scientific and pedagogical bases are 
explained.

Pedagogical research shows that cognitive 
competence enables students to form professional 
and professional competences effectively. This means 
that the development of cognitive competence for 
future professionals is an important issue in modern 
education. A.V. Khutorsky in his classifications cognitive 
competence as the main competence directed at 
acquiring knowledge, mastering methods of cognitive 
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activity, developing certain skills and skills in the learning 
process, creative thinking and independence.

In our view, competence - is not only the skills or 
professional skills of performing certain technological 
processes in the course of professional activity, but also 
a combination of professional knowledge and skills, skills, 
social ethics, teamwork, initiative [2].

The future professional education teacher is defined 
as the competence of the teacher of self-education, 
self-development, and professional development 
aimed at acquiring specific competencies that allow 
them to form the theoretical knowledge, practical 
skills and skills needed in the activities of a teacher of 
vocational training[9].

Module-rating learning technologies are widely used 
in international pedagogical practice and have been 
used in a number of institutions in the country since 
the 1990s. Module-rating based on the educational 
technology includes the modular principle of studying 
the subject, the active approach to the organization 
of independent work of students, the assessment of the 
acquired knowledge based on the rating system.

The essence of modular learning (the module 
is derived from the Latin word "module", which 
means measurement in Uzbek) is that the learner 
can independently study and work on an individual 
curriculum that includes teaching materials, data, and 
methodological guidelines. This will take into account 
individual interests and the level of initial training.

Figure 1. The structure of modular-rating training technology

Indicators of improvement of cognitive competence 
were defined: knowledge of purpose and possibilities of 
its realization, ability to explain its purpose; formulate 
cognitive tasks and make assumptions; analysis of 
educational activity; independent learning; self-
reflection in the learning activities (reflection); self-
assessment in the learning activities; presenting 
the results of his research in oral and written form. 
Organizational-structural components of module-rating 
training technology include: modular working program, 
module training, module training materials[3].

The module-rating technology of training for 
improving the competence of future vocational 
education teachers will ensure the integrity of the 
education system aimed at improving the quality of 
education. One of its main elements is the system of 
rating control and evaluation of student achievements. 

Figure 1 shows the structure of module-rating learning 
technology. The role of the teacher in the module-
rating system of learning is invaluable. Organization 
of the learning process on the basis of module-rating 
technology allows the student to optimize his teaching 
time. The module-rating technology of learning allows 
students to acquire the skills of independent learning, 
self-control, goal setting and reflexive (self-analysis), 
which is an indicator of cognitive competence.

Discussion.  The module includes a section of a 
science or a set of definite major topics or interconnected 
concepts. The module is a logical unit of learning 
material designed to study one or more fundamental 
concepts of a subject. The purpose of the module-
rating educational technology is to create conditions to 
encourage student independence.

The use of module-rating technology ensures that 
the student achieves specific goals of the cognitive 
activity while working with the module independently. 
The module includes:

1. A work plan with specific goals.
2. Learning content intended for the student to master.
3. Methodological guidelines for achieving didactic goals.
The practical implementation of module-rating 

technology is closely linked to certain pedagogical 
conditions. The first condition: teacher motivation. The 
second condition is the students' willingness to pursue 
independent learning and cognitive activities with 
minimal knowledge and practical experience. The 

third condition: the availability 
of material for multiplication 
of modules is effective when 
each student is provided 
with software. The model for 
improving the competence of 
teachers of the future vocational 
education forms pedagogical 
tools, establishes various links 
between them, determines 
the order of their use and takes 
into account the dynamics and 
integrity of development [5]. The 
model for improving students' 
cognitive competence includes 
interdependent blocks (Figure 2).

The purpose block identifies 
the main areas of pedagogical 

activity, provides for the improvement of students' 
cognitive competence [8].

In the content block, the subject "Tractor and 
Vehicles" is divided into four modules: auto-tractor 
engines and fuel lubricants; the basics of theory and 
calculation of auto-tractor engines; construction of 
tractors and agricultural power tools; The basis of the 
theory and calculation of tractors and cars [11]. Forms, 
methods and tools of teaching were presented in the 
process unit.

Diagnostic-outcome block consists of defining 
and evaluating the level of improvement of students' 
cognitive competence.

The effectiveness of this model is provided by the 
following set of pedagogical conditions:  

1) Theoretical training of teachers for the formation 
and improvement of students' competence; 
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Figure 2. Model of improving students' cognitive competence based on modular-rating education

2) organization of differentiated and individualized 
education;                             

3) organization of independent student education; 
4) Involve students in design activities.
Conclucions and recommendations. Methods of 

studying the module unit "Tractor and car lubrication 
system" on module "Tractors and cars" to determine the 
level of improvement of students 'competence on the 
basis of module-rating educational technologies and 
rating control of students' knowledge and skills assessment 
The method of quantitative estimation of performance 
and protection of final qualifying works is used, the results 
obtained are analyzed and students' competence 
(mastering) is used.) High. The results of pedagogical 

researches showed that training and evaluation of 
modules on the specialty 5111000 - Vocational Education 
(5430100 - Agricultural Mechanization) based on module-
rating technology of general education (Methods of 
vocational training) and specialty (tractors and cars):[4] 

First, the students were interested in getting a high 
score. As a result, their positive attitude towards science 
has increased significantly, their independent activities 
have intensified;

Secondly, pedagogical collaboration between 
teacher and student has been strengthened, which 
facilitated the monitoring of teacher and student 
knowledge;

Thirdly, the level of independence and creativity 
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of students has increased, which has led to a positive 
attitude towards socio-economic and living conditions 
and a sense of self-confidence.

At the end of the experiment the results of 
experimental tests on improvement of the competence 
of the bachelor students 5111000 - Vocational Education 
on the basis of modular-rating technology are shown[10]. 

The Student-Fisher method was chosen for the 
mathematical-statistical analysis of this data.

the experimental modal values for the experimental 
and control groups were MT=5 and M=3, respectively, 
meaning that the difference between them was 
sufficient and MT> MH. This, in turn, indicates that the 
mean values for these variables also satisfy the X> 
Y condition. We calculate them according to the 
following formulas [7]:

 

Based on the above results, we calculate the quality 
of the experimental work.

We know  is equal 
to. More quality indicators

 

 
From the results we can see that the criteria for 

evaluating the effectiveness of teaching on the basis 
of module-rating learning technology is one and the 
level of knowledge evaluation is zero. The analysis shows 
that the results of the experimental group were higher 
than the control group. This shows the effectiveness of 
the research. We recommend that the conclusions and 
recommendations adopted continue to be addressed 
in the following areas:

- development of differential and individual approach 
to the improvement of cognitive competence of future 
vocational education teachers on the basis of modular-
rating educational technology, as well as improvement 
of electronic resources intended for more effective 
organization and implementation of educational 
process;

- Development of a differential approach to teaching 
and evaluation of professional and specialty modules 
in the study of innovative pedagogical conditions and 
improvement of the competence of future professional 
education teachers on the basis of modular-rating 
training technology.
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Introduction. The concept of “interest” “... reflects 
objectively existing relationships of a person that 

arise as a result of the influence of real life conditions 
and human activities” [2].

Psychologists argue that interest always has a certain 
objective orientation, according to which one can 
distinguish between artistic, sports, technical, cognitive 
interests, etc. In turn, within each of these areas there 
may be a finer differentiation of interests in certain 
sports, art, fields of science, and academic subjects.

Our task is to characterize the cognitive interest and 
determine the ways of its identification among students 
of vocational education specialties.

 It is well known that in a university the object 
of cognitive interests of students is the content of 
educational subjects, mastery of which is the main 
purpose of teaching.

However, a university is, first of all, a professional 
educational institution, where people who show interest 
and have certain abilities for a future profession enter 
(should do).

In the process of study, the student studies various 
scientific disciplines, develops the skills of independent 
creative work with scientific literature, critical thinking. 
Consequently, the student’s cognitive interest should be 
directed both to the content of this subject area with 
its specific professional features, and to the process of 
acquiring this knowledge, to cognitive activity in which 
the already acquired teaching methods are operated 
on, and new and their perfection.

Therefore, it is important not only to substantiate 
the essence of cognitive interest, but also to reveal 
the patterns of its manifestation in the conditions of 
the educational process in the direction of professional 
education. In the study of this problem, we proceeded 
from the following assumptions:

1. A student is shown a cognitive interest in 
pedagogical activity only when he intensively and 
constantly studies this activity and prefers it to others, 
connecting his life plans with it.

2. The main components of cognitive interest can be 
formed in students already in the process of mastering 
the profession, when the leading factor is their attitude 
to the teaching itself, which is expressed in objective 
and subjective indicators.

As objective indicators, we consider the results of 
their teachings, and subjective ones - the attitude to 
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the chosen profession, assessment of its attractiveness, 
degree of satisfaction with it and understanding of the 
social significance of the profession.

In order to compare the motives of students choosing 
a profession, vocational education, their attitude to 
learning and its results. various forms of questioning, 
interviewing, interviewing, talking, observing, studying 
the results of exams and tests were used. In total, more 
than 200 students of different courses were examined at 
various stages of their education [1].

Materials. As a result of the analysis of the obtained 
material, the following was established.

1. The motives for students to choose a profession, 
vocational education, which characterize the attitude 
of a person to mastering it, have a definite effect on the 
formation of cognitive interest and learning outcomes.

2. Assessment of the attractiveness of the profession 
increases vocational education, if the leading factor 
in the establishment of personality is the educational 
process.

The degree of satisfaction with the chosen profession 
increases with an increase in the level of formation of 
cognitive interest. The level of manifestation of cognitive 
interest depends on many factors and, first of all, on the 
motives for choosing a profession, desire or unwillingness 
to master it, and understanding its social significance.

Cognitive interest at various stages of training 
manifests itself in students in different ways[9].

At the first stage, it is characterized only by the 
emotional sphere of manifestation, a universal attraction 
to the learning process without its relationship with 
professional orientation.

At the second stage, there is a certain selective 
attitude to one or another side of the doctrine and its 
design taking into account professional intentions.

At the third stage, the mental processes of the 
personality are aimed not only at the selective attitude 
to learning, but also at knowing the depth of its content.

At the fourth stage, the cognitive interest of students 
is characterized by a clear and clear professional 
orientation.

And, finally, at the final, fifth stage, it is distinguished 
by awareness, understanding of the social significance 
of the chosen profession, and the need to carry out 
activities in this subject area.

Each of the stages represents a certain independent 
degree of manifestation of cognitive interest, and the 

№1(5).2020 Journal of “Sustainable Agriculture” 
30

HIGHER EDUCATION. PEDAGOGY



transition from one stage to another is possible only if 
certain conditions exist.

This means that the identification of cognitive interests 
of students is necessary for the correct formulation and 
forecasting of the educational process in the direction 
of professional education.

As the initial data, we can take the level of students' 
satisfaction with the chosen profession, depending on 
the study of certain subjects.

Discussion. The data of our study indicate significant 
differences in relation to the study of various subjects by 
students at different stages of mastering the profession. 
Moreover, the change in the index of satisfaction with 
the profession with the correct organization of the 
educational process takes place evenly (Table 1).

Table 1
Overall satisfaction index

   Table 3
Overall attractiveness rating

  Table 4
Overall attractiveness rating among among graduates 

of AL and JC 

However, in different categories of students this 
process is uneven. In particular, among graduates of 
schools in junior courses, the satisfaction index is higher, 
and in older ones it is lower [2].

And, on the contrary, it is low among graduates of 
academic lyceums (AL) and junior colleges (JC), and 
high for older ones (Table 2).

Table 2
Overall satisfaction index among graduates of AL and JC

Thus, despite the fact that in general the general 
trend of cognitive interest in most students is changing 
in a positive direction, the level of its manifestation is 
not the same. This confirms our hypothesis that when 
completing the specialties of vocational education, it is 
necessary to give preference to graduates of academic 
lyceums and colleges [7].

This is also evidenced by other factors, in particular, 
the assessment of the attractiveness of certain aspects 
of the profession professional education [10].

Moreover, it is differentiated within groups of students: 
graduates of schools are attracted to a greater extent 
by the emotional side of the activities of professions, 
vocational education, graduates of academic lecei 
and colleges are professional and pedagogical [10].

As can be seen from table 4, the assessment of 
attractiveness with rare exceptions among college 
graduates is higher. This is primarily due to the fact 
that their cognitive interest, being the motive for the 

prevailing orientation to the profession of vocational 
education, more purposefully forms their professional 
interest [5].

Consequently, cognitive interest is not just one 
aspect of a person’s activity, but an alloy of the most 
important mental processes.

The data of our study confirm the already 
established pedagogical psychology of the position 
that in an activity proceeding under the influence 
of cognitive interest, a person manifests itself:active 
search, guess,research approach willingness to solve 
problems. Emotional manifestations are interwoven 
into cognitive interest:emotions of surprise a sense 
of expectation of a new a sense of intellectual joy 
feeling of success [9].

In this sense, cognitive interest is the most important 
teaching motive that underlies students' positive 
attitude to their chosen profession, knowledge and 
encourages them to study with hunting, associated 
with joyful experiences from mental work, With a 
constant desire to delve into the study of one or 
several academic disciplines. 

Conclusion. Thus, in the practice of the specialty, 
the direction of vocational education should be 
carried out an insistent search for an effective solution 
to the problem of the formation of steady cognitive 
interest in the chosen profession among students. 
One of the ways to solve it is to identify the nature of 
cognitive interest and find the conditions under which 
it manifests itself most clearly and purposefully. To do 
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this, you must:.
Change the direction of vocational education in 

relation to the admission of applicants: do not choose 
the most trained school graduates, but purposefully 
form a contingent, establishing direct contacts between 
the faculty and graduates of the academic lyceum, 
professional college;

the admission system itself should contribute to the 
formation of the faculty contingent, taking into account 
not only the level of preparedness, but also the identity 
of the person, their readiness to master the chosen 
profession.

Create a system for studying the personality of the 
future student, involving pedagogical collectives, public 
organizations of educational institutions, and parents[6].

1. To study the process of professional development 
of a student not only during training at the faculty, but 
also during independent work

2. To clearly differentiate the content, forms and methods 
of working with students, taking into account their professional 

intentions and the specific direction of the faculty.
3. To create the necessary conditions under which 

the entire educational process will fully contribute to 
increasing the level of satisfaction of students with their 
chosen profession.

4. To create the necessary conditions under which 
the entire educational process will fully contribute to 
increasing the level of satisfaction of students with their 
chosen profession [5].

An important factor here is the independent work 
of students, both academic and research, as well as 
their participation in the public life of the student group, 
the direction of the faculty and the entire institute as a 
whole. With this approach, it is possible to find out the 
student’s existing relationship systems associated with 
the preference of particular academic disciplines, 
inclusion in a diverse area of their activity. All this will help 
the students to critically approach the analysis of their 
achievements and failures in the process of mastering 
their chosen professions.
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Introduction. Development of the methods for 
assessing the energy capacity of any production, 

in particular, in cotton ginning industry, includes (as an 
integral component) the ways and means of reducing 
the power-consumption in production process [1,2,3,4].

This index, as is well known, is fundamental in solving 
short-term and long-term forecast problems, designing 
a new enterprise and evaluating the efficiency of new 
machines, technologies and processes.

The need to save material, fuel and energy resources 
requires a new approach to their accounting, qualitative 
and quantitative assessment and, in particular, to 
their use. It affects the correctness of planning and 
forecasting the output level, production and distribution 
of resources, and, as a consequence, the strict 
functioning of industrial and household consumers.

In this situation, it is important to assess correctly the 
energy costs for the production of the main industrial 
products, including the energy costs for the output and 
processing of raw materials and semi-finished products 
used in specific products manufacture, since only this 
index makes it possible to determine the real need for 
energy resources when planning a certain industrial 
product. Energy costs assessment will allow using less 
energy-consuming materials and raw materials in design 
and creation of new machines and equipment.

It is known that the main index that allows solving 
these problems is the energy capacity of products. 
However, the form in which this index is presented in 
departmental materials and reference literature is 
not complete. The fact is that at present the energy 
capacity of industrial products is estimated by energy 
consumption of the enterprise at which the final stage 
of manufacturing is carried out. 

The calculation of the total energy capacity is 
based on a block-differentiated method based on a 
system approach. It allows assessing the total energy 
costs of a given specific production (for manufacturing 
an industrial product) and other enterprises (for the 
production of raw materials used in technology), as well 
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as the costs of manufacturing auxiliary components of 
technological process (compressed air, oxygen, water, 
etc.) [5].

It is quite obvious that the results of calculating the 
total energy capacity in the ginning industry depends on 
whether raw cotton is processed at an enterprise with a 
full production cycle (from harvesting and processing of 
raw materials to final product) or at a partial processing 
enterprise.

Methods. Consider the methods for determining the 
total energy capacity for each of these industries. Raw 
materials are transferred to the first production unit and 
then, as a semi-finished product, sequentially passes 
from one processing production to another (Fig. 1, a). 
For the production output Z, raw materials and semi-
finished products G are processed in n production unit 
(enterprises).

The specific energy consumption of the i-th 
production per unit of product of a particular processing 
stage is determined by the formula: 

        
                                 (1)

Where Wi - is the energy consumption of the i-th 
production.

The specific consumption of products of the i-th 
production (a semi-finished product) per unit of final 
product Z is calculated by the expression: 

      
                                     (2)

Present the magnitude of total energy capacity of 
the final product as a sum (in terms of energy capacity) 
of the share values   of each enterprise in the production 
of final product Z:

       
                          

(3)

Where                                        (4)
        

                                    (5)
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Where qi  is the specific consumption of raw materials 
or semi-finished products for the calculated final product;

li is the specific energy consumption for the products 
of each production.

With account for the measures taken in units to save 
energy and material resources, we obtain:

       
                        (6)

Where      -   are the 

saved energy and materials.
Thus, the energy capacity of products Z can be 

determined from the following expression:
      

              (7)
An analysis of formula (7) shows that the value of ln, 

which, according to existing practice, is the only index 
of energy capacity of a product, is only a part of it 
and therefore can be used as a production index of a 
particular enterprise producing this product.

Results. Raw materials G used in the enterprise that 
produces the final product are made with certain energy 
costs at the corresponding specialized enterprises. 
In this case (Fig. 1, b), additional energy costs for the 
production of these materials, raw materials, semi-
finished products, etc. should be added to the energy 
capacity Z of products. These costs are calculated using 
the following formulas: 

        
(8)   

                                (9) 
   

        
       (10)

                  (11)
Where m  is the number of production units involved 

in the production of raw materials, materials and semi-
finished products;

 ,  are the specific energy consumption per 
unit of product of the i-th enterprise Пi involved in 
the manufacture of product Пm and the specific 
consumption of product Пi for the manufacture of 
product Пm, respectively.

In accordance with formulas (7) and (10), the total 
energy capacity of the product Z is determined by the 
formula:

        
                              (12)

If to consider that                                         (13)
  We obtain:                                     (14)

When using certain types of raw materials, materials 
and semi-finished products
                                   (15)

Where k  is the number of types of materials obtained 
for the manufacture of product Z.

Considering that energy aggregates and plants are 
the direct energy consumers, the total energy capacity 
of products should include the corresponding shares 
of energy losses in the energy supply system, energy 
consumption for own needs of power plants and for the 
fuel extraction, processing and transportation at power 
plants:                                 (16)

Where ηcN - are the coefficients that take into account 
the losses in circuits and electric energy consumption for 
the auxiliary needs of power plants;

  L - is the share of energy consumption for the fuel 
extraction, processing and transportation at power 
plants.

Conclusions. From the above considerations for 
assessing the total energy capacity of cotton ginning 
production, it is obvious that the calculation results of 
total energy capacity in the ginning industry depends 
on the total consideration of energy costs for raw cotton 
processing at a plant with a full production cycle (from 
raw material harvesting and processing to final product 
manufacture) or at a partial processing enterprise.

Figure 1. The formation scheme of total energy capacity 
of Industrial products
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Introduction. In the agricultural sector of Uzbekistan, 
there are huge untapped opportunities in the field 

of production of fruits and vegetables and its export. But, 
according to studies, during periods of good weather 
conditions and an increase in the gross harvest of fruits 
and vegetables, they entail a sharp decrease in the 
price of products and negatively affects producers and 
dekhkan farms in the form of financial damage. Also, the 
formed low price for fruit and vegetable products is a 
barrier to entry into the market, which leads to the loss 
of agricultural products, not reaching its final consumer.

Along with many factors, a decrease in the average 
market price and an increase in loss of production is the 
main reason for the improperly organized procedure in 
the field of sales. This, in turn, leads to the emergence 
of problems associated with providing quality products 
to the population of the country and the deterioration 
of the economic condition of agricultural enterprises. It 
should be borne in mind that these products belong to 
the category of perishable, and it is not possible to ensure 
fresh needs of the population throughout the year.

Methods. However, in the conditions of production of 
vegetables and fruits by small dekhkans and farmers, a 
uniform supply of fruits and vegetables is possible only in 
a well-established sales system [1]. 

In this regard, in recent years, reforms have been 
carried out in the country aimed at improving the 
development of the fruit and vegetable industry. 
Namely, on the basis of the Decree of the President of 
the Republic of Uzbekistan dated January 9, 2006 PF-
3709 “On measures to deepen economic reforms in the 
field of viticulture and fruits”, in September 19, 2016, a 
resolution of the President of the Republic of Uzbekistan 
No. PP-2603 “On additional measures to stimulate export 
of fruits and vegetables, grapes and gourds”. And the 
following tasks were set: development of production 
and processing of fruit and vegetable products; 
government incentives for agricultural producers 
introducing competitive processing technologies for 
fruits and vegetables; the formation of the transport 
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services sector to improve the marketing of fruits and 
vegetables; the creation of specialized trading shops 
and stores on the principle of "Field Shops" in remote, 
densely populated areas. 

Fruit and vegetable products are the main raw 
materials of the processing industry of light industry and 
a source of income for the population employed in this 
industry. In this regard, in recent years, reforms have 
been carried out focusing on the development of the 
fruitful industry and marketing, which are reflected in the 
Decree of the Cabinet of Ministers of the Republic of 
Uzbekistan dated February 28, 2018 “On measures for 
the widespread introduction of market mechanisms in 
agriculture”.

The economic problems of developing the fruitful 
products industry, the tasks of developing cooperation 
and integration processes in agriculture were studied 
by such leading domestic agricultural economists as: 
Borozdin R.G., Kabanova K.A., Larin I.S., Nikolaeva N.K., 
Rizaev M.T., Khusanov R.Kh., Usmonov S.N., Zhumaev O., 
Khushvaktova X and others.

However, these studies do not sufficiently reflect the 
specifics and requirements of a market economy. The 
problem of improving the efficiency of management is 
of particular importance in the context of the transition 
of the economy of the region as a whole and its 
agricultural, marketing and processing industries to 
market relations. In recent years, the problems of sales 
efficiency, and the processing of fruits and vegetables 
have not been studied much [4].

In addition, the above authors conducted their 
research in various periods, and their research was 
only generalizing the nature of the industry, not 
deeply exploring the marketing systems of fruit and 
vegetable products. Currently, the emergence of 
various agricultural enterprises and their activities 
in the fruitful industry requires a serious approach in 
conducting research on the distribution system of fruits 
and vegetables.

As we argued, economic freedom obtained on 
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the basis of economic reforms in the field of fruit and 
vegetable production is a positive result, but the solution 
of problems associated with the efficient use of resources 
in agriculture is achieved by a comprehensive solution 
of these problems in the agricultural sector as a whole. 
At the moment, a comprehensive solution to problems 
is impossible without solving particular problems and 
tasks. Such is the solution to the problem of selling 
fruit and vegetable products, which is included in the 
group of important and necessary tasks in deepening 
the economic reforms of the fruit and vegetable sub 
complex.

Studies show that it is necessary to organize 
cooperation, as one of the important and promising 
areas, at the lowest cost for producers, for the 
development and improvement of the sphere of sales 
of fruits and vegetables.

In the conditions of market relations, agricultural 
producers, through the offer and sale of their products 
to the market protesters, must cover their costs and 
receive a certain profit. It is this volume of profit, in the 
future is the main factor.

Voluntary and mutually beneficial reunion of various 
producers and agricultural enterprises of fruits and 
vegetables in a cooperative process with such links 
as processing, storage and delivery of products to the 
protector, is considered as the creation and further 
improvement of cooperation in the field of sales of fruits 
and vegetables.

The prominent Russian agricultural scientist A.V. 
Chayanov left a huge mark in the development of 
cooperative relations, according to his words, “the 
economic essence of cooperative relations is the 
provision of the common economic benefit of various 
economic entities voluntarily united together”. The 
author does not pay attention to property, but to the 
benefit that should serve all subjects voluntarily joining 
cooperative relationships. In addition, he argues 
that “in cooperation, the owner is not capital, but, 
on the contrary, capital should serve cooperation. 
Cooperation should not only provide the peasant with 
profit, but also should serve to obtain knowledge and 
increase experience” [1].     

The main goal of our study is to develop 
recommendations and suggestions for improving the 
development of the organizational and economic 
foundations of cooperation in the sale of fruitful products 
in a free market environment.

The entry of the Republic of Uzbekistan onto the 
path of creating a socially oriented market economy 
predetermines the formation and development of 
commercial ones, based on the optimal combination 
of material and social values, market and non-market 
management methods. At the same time, the activities 
of commercial organizations are gaining the greatest 
importance within the framework of the national 
economy. They contribute to social stability, economic 
growth, innovative transformations, increased 
educational, scientific and spiritual potential and 
environmental safety. Obviously, the formation of such 
structures becomes characteristic of the agro-industrial 
complex of the Republic of Uzbekistan, as one of the 
important conditions for stabilization and sustainable 
development of all its branches and fields of activity. The 
solution to such a complex and important task is possible 
only with a comprehensive and deep understanding of 

the current organizational and economic situation in this 
complex, understanding the conditions for the creation 
and functioning of various agro-industrial groups 
(associations, consumer cooperatives, holdings, etc.). 
Hence the importance of a clear idea of the prerequisites 
for the emergence of non-profit organizations and the 
specifics of their appearance and development in the 
country's agricultural sector. Most of its entities have the 
status of a legal entity in the form of commercial and 
non-profit organizations. The difference between them is 
determined by the attitude to obtaining and using profit 
from the sale of products (works, services). Commercial 
organizations are the same cooperatives that set goals 
for profit and distribution of profits between participants. 
The main result of their activities is the organizational 
and economic effect associated with the solution of the 
same problems [2].

At the same time, the objective prerequisites are the 
opportunities and advantages inherent in cooperation 
and integration, which are realized through the creation 
and development of a mechanism for the functioning 
of agro-industrial groups, in particular in cooperatives 
of agricultural producers. They are created, first of all, in 
order to coordinate activities and protect the interests 
of their participants. The study showed that the need 
for their creation is due to the facilitation of access to 
the supply and sales markets. In addition, the creation 
of such formations contributes to the multiplication of all 
types of potential of each of the business entities. They 
appear in various legal forms. In practice, the distribution 
was: agricultural companies; clusters, holdings and a 
state corporation. At the same time, the organizational 
and legal forms characteristic of AP is highlighted: farms; 
dekhan farms; and agricultural firms that are similar to 
cooperatives.

However, it is noted that the formation and 
development of national agricultural cooperatives 
occurs in adverse conditions. The unstable economic 
situation of the country as a whole, the absence of a 
state program for the development of cooperation, the 
imperfect tax system, and other factors are affected. 
The production capacities of processing enterprises are 
not fully used due to the lack of effective economic 
relations between producers of fruits and vegetables 
and processing enterprises. During the period of mass 
ripening of fruits and vegetables, problems arise in 
their sales to processing enterprises. All this restrains 
the development of cooperative development in the 
country's agricultural sector. In connection with these 
problems, there is an urgent need for the formation of 
a cooperative process between the system of providing 
raw materials for the processing industry and agricultural 
producers, and these, in turn, with the sales market.

In the process of cooperation in the field of sales of 
fruits and vegetables, new, high-quality organizational 
and economic relations are formed between the 
interrelated participants in production and sales.

Results and discussions.  The formation and 
deepening of cooperative relations in the field of sales 
of fruits and vegetables requires finding a new market 
strategy that meets the interests of agricultural producers 
and trade enterprises. From our point of view, in this area, 
the formation and development of cooperation will be 
advisable to develop in the following areas (Figure-1).

Based on the above, and on the basis of our 
research, we can distinguish the following organizational 
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features of the development of cooperation in the field 
of sales of fruits and vegetables. (figure 2). Our research 
examines such forms of commercial organizations as a 
cooperative in the field of sales of fruits and vegetables 
and / or association in the agricultural sector. The main 
condition for these categories is the presence of a market 
environment, including the market. It promotes the self-
organization of economic entities on a commercial 
basis. Then the association in cooperatives can be 
represented as their self-organization in the agricultural 

sector. Moreover, their internal environment and 
structure should be partially market, and their content 
should not be determined solely by administrative 
methods of regulation.

Such associations are built on the principles of 
cooperation and take into account the advantages 
of horizontal and vertical integration. But in our case, 
vertical cooperation is preferred. The main objectives of 
the cooperative on sales of fruits and vegetables include 
the coordination of partners; pricing policy development; 
promoting the development of social partnership and 
the implementation of protective functions. From this 
point of view, the basis for the division of cooperatives 
by their activities or other features is revealed. In this 
capacity are the classification features identified in the 
research process: in the areas of agribusiness, industries 

Figure 1. Directions for the development of cooperative relations in Uzbekistan

(sub-sectors) and the final product. They also include 
the extent of the reproduction process; raw material 
structure of the complex; the scale and level of its 
organization.

The economic essence, in combination with the 
established classification features, most fully disclose the 
functions of cooperatives selling fruits and vegetables, 
their intended purpose. On such a scientific basis, it 
becomes possible to identify the general areas of the 
cooperative's managerial activity. So, by analyzing the 

activities of farms and cooperatives of the Republic of 
Uzbekistan, the following areas of this kind have been 
established: analysis and assessment of the state of 
the industry; development of proposals and measures 
to improve industry efficiency; coordination of the 
activities of the participants of the fruit and vegetable 
cooperative on the development and implementation 
of development programs and projects; creation of 
investment and other development funds; indicative 
planning of rational production volumes; synthesis 
and dissemination of advanced domestic and foreign 
experience; Establishing contacts and business 
cooperation between the participants of the fruit and 
vegetable cooperative with partners; development of 
recommendations on production technologies, storage 
and processing of products, etc. [3].
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Figure 2. Organizational stages of cooperative activities

Theoretical developments in the field of formation 
and development of cooperatives of fruits and 
vegetables and other associations in the agricultural 
sector determined the focus on studying the current 
state and prospects of agricultural production in the 
region. In this aspect, it is noted that the agro-industrial 
complex is a key sector of the national economy of 
the Republic of Uzbekistan, which employs over 3,000 
thousand people, involves a fourth of production assets 
and creates about 20% of the gross regional product. 

More than 60% of the republic’s population lives in 
rural areas. In recent years, certain positive results have 
been achieved in the development of the agricultural 
sector of the region: annually the growth of gross 
agricultural output is about 3-4%, there is an increase in 
the volume of food and processing industries (Table 1).

In 2012, in the total structure of agricultural 
production in the region, crop production accounted 
for 61 %, livestock – 39 %, against 59.9 and 40.7% in 2017, 
respectively (Table 2). 

By the number of sheep breeding, the Republic of 
Uzbekistan ranks third among the subjects of Central 
Asia, as well as one of the leading places in the 
number of cattle. Although there are many unresolved 
problems in the development of the meat subcomplex. 
They are associated with a low level of its technical 

and technological equipment, unsatisfactory state of 
use of fodder land, insufficient forage base, and poor 

Table 1
The structure of agricultural production Republic of 

Uzbekistan for 2012-2017

economic motivation of agricultural producers [7]. 
There is a deterioration in the use of land by land 

users engaged in agricultural production. So, only for 
2012-2017. The sown area in farms of all categories 
decreased by 0.2% while a 8.4% decrease in the sown 
area of grain crops. The total vineyard area increased 
by only 3% over the same period. At the same time, as 
shown by a study of only 3706.7 thousand hectares of 
sown area in the regions of the country, productivity is 
not high in agricultural production.

Also noted is the inefficient use of sown areas 
managed by agricultural organizations and farms. With 
2.4% and 84.6% of the total sown area, respectively, 
they produce only 0.7% and 2.3% of the total potato 
production. Sown areas located in the circulation of 
dekhkan farms, which possess 13 % of all sown areas, 
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are used more effectively. However, they produce 
76.1% of the total agricultural output of the region. The 
same negative picture with the production of fruits of 
agricultural organizations and farms is 2.06% and 45.7% 
compared to 52.1% produced in dekhkan farms [7].

At the same time, positive shifts are observed in the 
production of certain types of crops. They are mainly 
associated with vegetable and vegetable products, 
which are largely exported to the markets of other 
regions (Table 3). Table 2

The structure of agricultural production Republic of 
Uzbekistan for 2012-2017. (%)

On the whole, an analysis of the agriculture of 
the Republic of Uzbekistan indicates that the agro-
industrial complex is still in a crisis state, despite some 
improvement in certain indicators of the development 
of industries in recent years. For example, with the 
growth of such necessary crops as cereals, vegetables, 
potatoes, grapes, and fruits, the gross yield growth trend 
is pronounced. But this does not yet give us reason to 
believe that the industry is developing positively. Still exist, 
negative processes in agriculture are characterized by 
inefficiency, loss of production, loss of land, leakage 
of labor resources, the destruction of rural lifestyles, an 
increase in the number of unprofitable enterprises and 
farms, and the deterioration of the financial results of the 
industry [5]. Table 3

Gross harvest of crops in the Republic of Uzbekistan for 
2012-2017 

Under the current conditions, the improvement of 
the economy of the agricultural sector of the region 
and enterprises should proceed from an integrated 
approach to solving socio-economic problems, 
including improving the forms of management and 
the management mechanism at all levels. In this case, 
decisions can be made differentially, depending on 
the circumstances and tasks. At the level of agricultural 
enterprises, the state of material and technical and 

financial resources, the provision of labor, specialists and 
managerial personnel should be taken into account. At 
the district and regional levels, it should be possible to 
create and operate production systems for linking into a 
coordinated and interconnected complex of enterprises 
and organizations throughout the agro-industrial sphere 
of the region.

Conclusions. At the same time, ensuring sustainable 
growth of agricultural production and the most 
complete satisfaction of the needs of the population 
for competitive products initiates the formation of an 
effective organizational and economic mechanism for 
managing the agricultural sector and the marketing of 
agricultural products, both at the state and regional 
levels. The solution of the tasks facing the agro-industrial 
complex is largely connected with the creation and 
activity of cooperatives, which implies a clear idea 
of the possibilities of their real formation in the territory 
of a particular region. From this position, the role and 
influence of the activities of the Ministry of Agriculture 
is not well expressed; associations of cooperatives 
aimed at developing integration processes in the 
course of market transformations have not yet been 
founded. In essence, its activity would allow creating 
the infrastructure of the farming sector in Uzbekistan. 
At present, 3 commercial banks have been established 
and the foundation has been laid for the development 
of a system of insurance companies, as well as leasing 
activities have been launched, but their volumes are 
small. Thanks to the supply of equipment through the 
established leasing company, more than 12 thousand 
farms were provided [6].

Currently, the cooperatives' strategic goal is to 
develop a republican system for integrating self-
regulatory organizations of farms and other small 
businesses in agriculture. Its main functions are: 
protecting the interests of members of cooperatives; 
providing information and consulting and financial 
assistance; organization and development of farm 
infrastructure and agricultural cooperatives.

We put forward a number of proposals and 
recommendations on the need to form an economic 
mechanism for interaction between farmers and other 
(dekhan) farms by creating cooperative associations 
specialized in production and sale, which are helpful 
in the development of rental, financial and other 
relations in agriculture. Their consistent and complete 
implementation enhances the efficiency of the 
functioning of industrial unions and the harmonious 
development of the main spheres of the agricultural 
sector as a whole.
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Introduction. Access to a safe potable water 
grants economic grow and better life quality and 

welfare of the population. The investment projects that 
are implemented in Uzbekistan ensure the increased 
effectiveness of public services. While introduction 
of international safeguard policies will significantly 
decrease any risk of environmental pollution, raise 
awareness among the population, and promote 
women in management of public services.  

Materials and Methods. The following projects are 
implemented under the competent and far-signed 
policy of the Uzbekistan Government, mainstreaming 
the access to the public services for the citizens. The 
President Mr. Sh.Mirziyoev introduced an Uzbekistan’s 
Five-Area Development Strategy for 2017-2021, which is 
targeted to improve the major sectors of the economy, 
in line with attraction of direct investments [1]. 

In addition, the quality of public services shall be 
improved through the introduction of public-private 
partnerships (PPP) in priority areas such as medical 
services, water supply, agriculture, power supply and 
etc., in accordance with President Decree “Strategy for 
the development of public-private partnerships in the 
field of healthcare” No.UP-4947 as of 02/07/2017 [2]. 

As well as, the President Decree No. UP-5495 “Strategy 
to improve the investment climate in Uzbekistan 
Republic” aimed to simplify the bureaucratic conditions 
and other additional acts that indirectly affect the 
implementation of projects [4].  

The Uzbekistan’s Population Welfare improvement 
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Figure 1: ADB Investments to Uzbekistan by sector (Million USD). Resource: ADB Data Library

strategy in 2008-2010 identified access to potable 
water and sewerage system as one of the key areas 
for sustainable development. Under this framework, 
the Uzbekistan Government planned to increase to 
coverage of water supply services up to 100% for the 
urban and 85% rural population by 2020, implementing 
necessary amendments to legislation and attracting 
investments of $ 2.9 billion.  Its necessary to note that, 
Asian Development Bank is one of the key donors, with 
total cumulative loan investments for more than $ 7,5 
billion USD by the end of 2018. The chart below shows 
investment portfolios by sectors of the economy of the 
Republic of Uzbekistan [5]. One of the main largest 
projects was Water Supply and Sanitation Services 
Investment Program, which was aimed for capacity 
building, improvement water supply and sewerage 
services, improvement of management system, 
enhanced financial control in nine project provinces of 
Uzbekistan and five districts of Karakalpakstan Republic. 

Following investment program was divided into 
three main packages, which were financed by the 
Asian Development Bank and by the Government 
of Uzbekistan. Each package included the critical 
elements of the water supply and sewerage systems, for 
construction and rehabilitation purposes. 

Package 1 Damkhodja interregional trunk main    
                        refurbishment with connection of 
                        district centers of Navoi and Bukhara 
                        Provinces.
                        Termez sewerage system Rehabilitation. 
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Package 2  Rehabilitation of water supply and 
                         sewerage system of Kokand and Andijan 
                     Cities and water supply system of
                     Fergana, Margilan cities and district
                     center of Rishtan”

Package 3  Rehabilitation and construction of 
                     wastewater networks of Andijan city.
                     Improvement of water supply 
                     in settlements of Jizzak and Khoresm 
                     Provinces and Republic of  
                     Karakalpakstan. 

As water supply system rehabilitation and 
construction works are especially essential for 
Karakalpakstan Republic as this particular region is 
located at downstream of Amudarya basin, the main 
source of water. Therefore, its preferable to review the 
3rd package in detail.

Initially, estimated project cost equaled 72 million 
USD, however at completion the actual expenditures 
remained at 55 million USD. 

Physical implementation commenced in first quarter 
of 2015. Main project features included rehabilitation 

and construction of water distribution units, pump 
stations, water mains, as well as, replacement of exiting 
distribution networks and its extension to five project 
districts. In total 424 households were connected to 
water supply system in Amudarya District, 919 households 
in Beruni District, 88 households in Kegeyli District, 1337 
households in Khodjeyli District. 

Each house hold connection was performed with 
mandatory installation of water meters procured under 
the project. Nine secondary schools in the project 
area were connected to water supply network, with 
installation of cesspit lavatories. 

The public health specialist conducted trainings for 
teachers and students promoting hygiene standards. 

During construction period all contractors carefully 
followed the ADB’s environmental standards. 
Detailed information on environmental monitoring 
for each stage of construction can be found in the 
annual environmental reports at ADB’s web page. At 
completion, local authorities did not report any negative 
impact to environment [6]. Implementation team was 
encouraged to build a dialogue with local communities, 
disclosing the information about the project, collecting 
grievances or suggestions. 

WACC – 3.2%. Source: “Water Supply and Sanitation Investment Project – Tranche 3” Completion report, ADB (2018)

Table 1 
Project financial effectiveness assessment and comparison with equivalent project in other provinces
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Raising gender issues. Lack of water supply affect 
both men and women living conditions, however, in the 
prevailing conditions, women are the main consumers 
of water, since they are busy with cooking, cleaning, 
washing, children bathing, as well as watching the 
garden and livestock. 

For this reason, at the design stage of the project, 
there was a need to introduce a gender action plan to 
increase women's awareness of hygiene standards, and 
the necessity to involve women in local water supply 
management bodies.

Results. Financial stability assessment for investment 
projects. The financial evaluation of the project allows to 
identify the ability to generate sufficient funds to cover 
costs (capital and fixed costs). It is important to ensure 
that the project has a clear cost recovery mechanism. 
Without the possibility of full cost recovery, a financial 
assessment will be meaningless. 

In the event that the investor is able to recover all 
costs, the Financial Net Present Value (FNPV) at the 
established Weighted Average Cost of Capital (WACC) 
must be greater than zero, and the Financial Internal 
Rate of Return (FIRR) must exceed WACC. In simple 
words, WACC indicates the cost of investment, FNPV 
shows the ability to recover the invested capital, while 
FIRR shows the return on a unit of capital, with the 
consequence of which both last indicators should be 
higher than the WACC value. 

The table below shows the values of FNPV and FIRR 
minus WACC, therefore, FNPV and FIRR must not be less 
than 0, i.e. WACC = 3.2 = FNPV.

Sensitivity Indicator – estimates the consequences 

of changes in parameter values after the completion 
of the project, the higher the indicator, the higher the 
efficiency.

Switching Value – indicates how much it is necessary 
to change the project parameters to refuse to invest in 
it, the higher the indicator, the higher the efficiency [7].  

Additional Conditions:
• Base case – normal conditions
• Increased costs for operation and maintenance 
    (O&M) for 20%
•  Revenue decrease (Ben) for 20%
• And the simultaneous manifestation of unequal 
    scenarios. 
Considering the data of the aboveshown table, it 

should be emphasized that the Karakalpak project is more 
capable for repayment of investments, in contrast to the 
projects implemented in Andijan, Khorezm and Jizzakh 
regions. The most sensitive to negative scenarios were the 
projects of the Khorezm and Jizzakh regions, which shall 
pay special attention to princing policy and search for 
opportunities to reduce production costs. Karakalpakstan 
project’s actual results exceeded the estimated ones, 
due to a significant increase in the beneficiary's potential 
and decresed actual expenses [8].

Conclusion. In conclusion, the projects implemented 
in Uzbekistan are following the major targets of the 
government is to achieve a better quality of life for its 
citizens, granting access to a potable water supply and 
sanitation services, promoting environmental standards 
and people’s awareness. This project is especially 
essential for regions that are facing the water shortage, 
such as Karakalpakstan Republic.
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Figure 1.Study area map of Syrdarya province 
(Uzbekistan)

Introduction. Global warming is one of the major 
challenges of our time facing the world today. In arid 

and semi-arid regions are expected to be particularly 
vulnerable to climate change associated yield losses 
associated with increased temperature (Denisov et al., 
n.d.). Temperature and extreme weather events may 
negatively affect the morphological, physiological and 
yield contributing factors of crops. In general, climate 
change will potentially bring reduced rainfall over some 
regions, and increased rainfall over others. Central 
Asian countries (Kazakhstan, Kyrgyzstan, Tajikistan, 
Turkmenistan and Uzbekistan) are more sensitive to 
climate change compared to the global average, the 
temperature is predicted to increase by 1.7 °C and 2.6 
°C and precipitation to increase by 9 % and 12 %. in of 
1.5 °C and 2.0 °C, respectively (Li et al., 2020). Based on 
global warming scenarios CMIP5 for RCP4.5 and RCP8.5 
it is expected to rise from 1.5 °C to 2.0 °C (IPCC 2013; 
Huppmann et al., 2019).

According to ICARDA in Uzbekistan farmers stand to 
gain from more favorable weather conditions for crop 
growth in the near future (2010-2040), but revenues are 
expected to decline beyond 2040 due to the combined 
threat of higher temperatures and water scarcity 
(ICARDA, 2016). Uzbekistan has the largest agriculture 
sector, which depends to a large extend on the strategic 
cash crops cotton and wheat. It is thus necessary to 
assess the impact of temperature increase on one of the 
important crops, including spatial variations, and then 
to develop targeted adaptive strategies to reduce the 
risk of crop losses (Rosenzweig C, et al. 2014; Wheeler & 
von Braun, 2013). 

Crop growth models may able to translate the 
relationship between plants and their environment, 
by simulating physiological processes in time frames, 
mostly daily, to estimate crop yield at harvesting. The 
knowledge of the expected yield is fundamental at 
various scales, as it determines various agronomical 
and socioeconomic decisions that could affect 
the livelihoods of a large percentage of the global 
population (Murthy et al., 2003). In the literature, crop 
models are sometimes also called crop yield models 
or agricultural system models. Despite how different 
scientists refer to crop models, all of them agree that a 
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 Abstract
Global warming is one of the major challenges of our time facing the world today. Therefore, in this study main 

objective is to evaluate the potential trends of wheat yield and compare with AquaCrop model during 2008-2017 
under current climate conditions in Syrdarya province. The meteorological data temperature and precipitation 
obtained from Centre of Hydrometeorological Service at Cabinet of Ministers of the Republic of Uzbekistan for the 
last 10 years. According to the temperature and precipitation data both shows a similar trend with an increase 
to 1 degree C and 80 mm, correspondingly. Moreover, the results show that the increase temperature during dry 
and hot summer the reference evapotranspiration ETo may reach up to on 8 mm/day. Testing results show that the 
AquaCrop modeled wheat yield compare to statistical data under irrigated lands shows positive 0.70 correlation for 
Syrdarya province. In conclusion, AquaCrop model can be a good tool to monitor the development of the wheat 
production on irrigated lands.
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model is just a representation of the real world (Donatelli 
et al., 2002). The impact of these changes on agriculture 
must be anticipated and planned for (Verhagen et al. 
2004). Therefore, in the paper main objective to analyze 
the potential trends of wheat yield and compare with 
AquaCrop model during 2008-2017 in Syrdarya region. 

Methods and materials. Study area. The study 
area is located in Syrdarya province of Uzbekistan 
(Figure1). In Syrdaya province includes 11 sub-region 
that are Gulistan, Syieldrin, Yangier, Oqoltin, Boyovut, 
Sayxunaabad, Gulistan. Sardoba, Mirzaabad, Syrdarya, 
Xavas. Syrdarya province falls in the latitudes 40o58’06’’ 
to 41o05’47’’ N and longitudes 67o52’36’’ to 68o04’44’’ 
E. The province mostly consist of steppe area. The 
climate is typically continental and located in arid 
zone. The area of the of Syrdarya province according 
to Hydromelioration Expedition, 2764,79 km2 agricultural 
lands are affected by different salinity degrees: 2323, 06 
km2 weak saline (84%), 398,17 km2 medium saline (14%) 
and 43,46 high saline (2%) (HMESP, 2014)

Weather data. Secondary data (meteorological 
data) temperature, precipitation data was obtained 
from Centre of Hydrometeorological Service of the 
Republic of Uzbekistan (UZHYDROMET) for the last 

10 years (2008-2017). That of temperature maximum 
(Tmax), temperature minimum (Tmin), Humidity (Rh), 
Wind speed, Precipitation and solar radiation. Only 
hourly solar radiation was obtained via NASA climatic 
data collection.

Crop yield. Winter wheats are planted in the autumn 
and harvested in late spring or early summer. Winter 
varieties can be grown only where the winters are 
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sufficiently mild. Winter wheat typically sprouts before 
freezing occurs and then becomes dormant until the 
soil warms up in early spring. Loam soil is the best for 
wheat cultivation. Clay and sandy loam soils can also 
used for wheat cultivation provided there is proper 
system of drainage and these soils should not either be 
acidic or sodic. The wheat yield data during 2009-2017 
was obtained from Department of Statistics for Syrdarya 
province (http://www.sirstat.uz/ru/).

AquaCrop. AquaCrop is a crop growth model 
developed by the Land and Water Division of FAO to 
assess the effect of environment and management on 
crop production.  AquaCrop simulates yield response to 
water of herbaceous crops, and is particularly suited to 
address conditions where water is a key limiting factor 
in crop production. In contrast with other crop growth 
models, AquaCrop was specifically designed to pursue 
an optimum balance between simplicity, accuracy, 
robustness and wide applicability. To this effect  
AquaCrop  uses only a relatively small number of explicit 
parameters and mostly-intuitive input-variables requiring 
simple methods for their determination ( AQUACROP  - 
Crop-Water Productivity Model of FAO , n.d.). 

Reference Evaporation.
Reference evapotranspiration (ETo) is the 

evapotranspiration from a well-defined reference 
(vegetated) surface for standard conditions. The 
standard conditions are non-limiting conditions that 
achieve full production of a reference vegetated 
surface under the given climatic conditions. The 
concept of ETo was introduced to study the evaporative 
demand of the atmosphere independently of crop 
type, crop development, management practices and 
environmental (other than weather conditions) aspects. 
The only factors affecting ETo are weather parameters.

Consequently, ETo is a climatic parameter and can 
be computed from weather data (Food And Agricuture 
Organization of the United Nations, 2017). To meet the 
need for a standardized method to compute ETo from 
meteorological data, FAO developed the FAO Penman-
Monteith (2) method. 

                            
          (2)

where ETref = reference ET for a well-watered crop 
(mm/day), ∆ = slope of the saturation vapor pressure 
curve (kPa/°C), Rn = net radiation at the crop surface 
(MJ m-2 day-1), G = heat flux density to the soil (MJ 
m-2 day-1) (G is usually small for daily time steps 
compared to Rn and is neglected), γ = psychrometric 
constant (kPa/°C), T = mean daily temperature at 1.5 
to 2.5-m height (°C), u2 = mean daily wind speed at 2 
m above the soil surface (m/s), es = mean saturation 
vapor pressure at 1.5- to 2.5-m height (kPa), ea = mean 
actual vapor pressure at 1.5- to 2.5-m height (kPa),                                                                                                                            
Cn= numerator constant that changes with the 
reference crop, Cd = denominator constant that 
changes with the reference crop. This method 
overcomes the shortcoming of the Penman method 
and the need for local calibration of resistance factors 
when using the Penman Monteith equation. FAO 
worked out the Penman-Monteith equation for one 
particular evaporating surface: i.e. for a grass reference 
surface. To avoid difficulties with a living grass reference, 
a hypothetical grass reference has been selected. The 
reference surface closely resembles an extensive surface 
of green grass of uniform height, actively growing, 

completely shading the ground and with adequate 
water supply (Food And Agriculture Organization of 
United Nations of Rome, 2017). In this study in order to 
calculate ETo we used data of temperature maximum 
(Tmax), temperature minimum (Tmin), Humidity (Rh), 
Wind speed and solar radiation (Rn).

Results and discussion. The mean temperature of 
Syrdarya province within 10 years from 2007 to 2018 
was determined by using AquaCrop that crop growth 
model. In order to estimate average crop yield by using 
AquaCrop, first of all required input data should be 
submitted to the model. Results in Figure 2 show that is 
average monthly air temperature based on AquaCrop 
model. Other years show the statistics rate of between 
-5°C and 15 °C. And also Figure 2 shows the average 
monthly precipitation of 10 years from 2008 till 2017 that 
through the AquaCrop model. From this, it is clear that 
rainfall was all over the period of the year except only a 
small amount of rainfall July and August that was almost 
equal to 1 mm. In March and February were the highest 
rate during the whole year about 60 mm and 50 mm 
rainfall and from October till January rainfall rate were 
about 30 mm - 40 mm.

Evaporation and transpiration occur simultaneously 
and there is no easy way of distinguishing between the 
two processes. Apart from the water availability in the 
topsoil, the evaporation from a cropped soil is mainly 
determined by the fraction of the solar radiation reaching 
the soil surface. This fraction decreases over the growing 
period as the crop develops and the crop canopy shades 

Figure 2. Mean monthly air temperature and rainfall

Figure 3. Mean monthly ETo and precipitation

more and more of the ground area. When the crop is 
small, water is predominately lost by soil evaporation, 
but once the crop is well developed and completely 
covers the soil, transpiration becomes the main process. 
In Figure 3 there is shown reference evapotranspiration 
during 10 years. The ETo is calculated by helping of the 
AquaCrop model based on the climate data. Looking 
to the (Figure 3) average ETo is very high during the hot 
days up 7 mm/day from May till August. There is shown 
also reference evapotranspiration ETo all over the years 
maximum ETo rates show up to 8 mm/day during the 
hot season of the year. Reference ETo calculated by 
AquaCrop based on Penman-Monteith equation that 
based on climate data. The meteorological data 
temperature and precipitation obtained from Centre 
of Hydrometeorological Service at Cabinet of Ministers 
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of the Republic of Uzbekistan for the last 10 years. Based 
on the results during 2008-2017 in Syrdarya province 
temperature and precipitation shows a similar trend 
increase to 1 degree C and 80 mm, correspondingly. 
The results based on comparison between observed 
yield (statistical data) and simulated yield of winter 
wheat shows actually that data have similar trend 

Figure 4. Annual mean Temperature and precipitation 
changes

Figure 5. Observed and simulated winter wheat yield

Figure 6. Correlation between observed and simulated 
wheat yield (t/ha)

in Syrdarya province (Figure 5). However, there were 
difference between real harvest yield of the crop on 
account of variables that effect crop growth that 
AquaCrop doesn’t take into account. They might be 
flooding or natural disasters or diseases but the result 
actually can be similar to the real yield. As can be 
seen from the Figure 4 that harvest yield of Syrdaya 
region decreased at the end of the year given at the 

figure. At the beginning of the year harvest yield was 
about 4,1 t/ha and increased till 2016 year reached 
to 5,3 t/ha. In 2017, the harvest yield reached to its 
initial position about 4,1 t/ha. As can be seen from the 
(Figure6) correlation is positive and equal to 0.70 that is 
high correlation. That means  AquaCrop  can simulate crop 
growth efficiently and more high accurately. 

Conclusion. Based on meteorological data analyses 
in Syrdarya province rainfall rates mostly occurs from 
January till May and from September till December. The 
highest rainfall is mainly between February and March 
that reach to 60 mm/month. Harvest yield also increased 
remarkably from 2007 up to 2017 but in the end of 
the given year crop production fall down rapidly as a 
percentage of 2016. Evapotranspiration rate also shifted 
during the year reflecting to the temperature changes from 
30 mm/day and 240 mm/day, in winter and in summer, 
respectively. Temperature and precipitation parameters 
both show a similar trend with an increase to 1 degree C 
and 80 mm, correspondingly. Moreover, the results show 
that the increase temperature during dry and hot summer 
the reference evapotranspiration ETo may reach up to on 8 
mm/day. Testing results show that the AquaCrop modeled 
wheat yield compare to statistical data under irrigated lands 
shows positive 0.70 correlation for Syrdarya province. In 
conclusion, AquaCrop model can be a good tool to monitor 
the development of the wheat production on irrigated 
lands. Finally, comparison between wheat yield from the 
AquaCrop and statistical data shows positive correlation 
R=0.70. In conclusion, AquaCrop model can be a good 
tool to monitor the development of the wheat production on 
irrigated lands.
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