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sustainability, economic development, water resources.

Introduction

Today, the rapid increase in the number of the world's population makes the issues of rational
use of natural resources and ensuring food security one of the urgent problems. The role of fish and
other aquatic organisms in human health is becoming more and more important, especially in the
conditions of increased need for animal protein [1]. In this regard, aquaculture - that is, the system of
artificial cultivation and reproduction of living organisms in the aquatic environment - is developing
as a globally strategically important sector [2].

Aquaculture plays an important role in providing humanity with quality and ecologically clean
food, reducing pressure on natural water bodies, and strengthening economic stability. Fishery
products have a high biological value, they are an important source of proteins, omega-3 fatty acids,
vitamins and minerals necessary for the human body. At the same time, aquaculture, as one of the
promising areas of agriculture, serves to create new jobs, increase the income of the population and
expand the export potential [3].

In modern conditions, climate change, depletion of water resources and reduction of natural
fish stocks increase the need for further development of aquaculture. The introduction of innovative
technologies, intensive and extensive cultivation methods makes it possible to increase the efficiency
of this industry. Therefore, the role of aquaculture in human life is manifested not only as a source of
food, but also as an important factor ensuring ecological, social and economic stability [4].
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Analysis of literature on the topic

FAO. The State of World Fisheries and Aquaculture. Rome: FAO, Boyd, C.E. Water Quality
Management for Pond Fish Culture. Elsevier. Tacon, A.G.]., Metian, M. Global overview on the use of
fish meal and fish oil in industrially compounded aquafeeds. Aquaculture, Bostock, J. et al.
Aquaculture: global status and trends. Philosophical Transactions of the Royal Society B, Pillay, T.V.R,,
Kutty, M.N. Aquaculture: Principles and Practices. Wiley-Blackwell, Ministry of Agriculture of the
Republic of Uzbekistan. Regulations on the development of aquaculture, Tashkent, Naylor, R.L. et al.
Effect of aquaculture on world fish supplies [5], [6], [7]. Nature, Tidwell, ].H. Aquaculture Production
Systems. Wiley Hassan, M.R., New, M.B On-farm feeding and feed management in aquaculture. FAO
Karimov, A., Khudoiberdiyev, S. Basics of Aquaculture. Tashkent: Study guide. The basics of
aquaculture, fish farming technologies, water quality, nutrition and global and national development
of the industry were covered and studied by these scientists [8].

Materials and Methods

This study is aimed at studying the role of aquaculture in human life, its impact on food
security, health, economic development and ecological stability. General and special methods of
scientific knowledge were used comprehensively in the research process.

First, the theoretical-analytical method was used, local and foreign scientific literature,
monographs, scientific articles, reports of international organizations related to aquaculture were
systematically studied and analyzed. Through this method, the stages of development of aquaculture,
the main directions and its importance in human life were theoretically justified.

Secondly, the experiences of aquaculture development in different countries were compared
using the comparative method. Through this method, the differences between the socio-economic
efficiency of aquaculture in developed and developing countries, its share in food supply, and
ecological approaches were determined.

Thirdly, the statistical analysis method was used, and the existing statistical data on the
production volume, consumption indicators and economic efficiency of aquaculture products were
summarized. Based on statistical indicators, the role of aquaculture in improving the quality of human
life was assessed.

In addition, logical analysis and synthesis methods were used in the research, the obtained data
were summarized, causal relationships were determined, and scientific conclusions were drawn.
Through the methods of induction and deduction, general conclusions were drawn from specific cases,
and theoretical views were substantiated with practical examples.

The concept of sustainable development and a systematic approach were chosen as the
methodological basis of the research. This approach made it possible to study aquaculture not only as
a source of food, but also as a complex system that serves to maintain ecological balance, provide
employment and strengthen economic stability.

Results

The results of theoretical and analytical studies have shown that the role of aquaculture in
human life is multifaceted and of strategic importance [9]. Based on the scientific sources and statistical
data studied during the research, aquaculture was shown to be an important factor in ensuring food
security, improving public health, strengthening economic stability, and maintaining ecological
balance . First of all, the importance of aquaculture products in human nutrition was analyzed. The
results showed that artificially cultivated fish and aquatic organisms have a high biological value, they
contain complete proteins, omega-3 fatty acids, vitamins A, D and B and trace elements necessary for
the human body [10]. Regular consumption of these products has been found to reduce the risk of
cardiovascular diseases, improve brain function and strengthen the immune system.

The second important result is related to the socio-economic impact of aquaculture. The
analysis showed that aquaculture plays an important role in increasing employment in rural areas,
developing small and medium-sized businesses, and diversifying sources of income. Especially in
regions with limited land and water resources, the introduction of intensive aquaculture technologies
significantly increases economic efficiency [11].
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Also, ecological analyzes have shown the positive role of aquaculture in the protection of
natural fish stocks. At the expense of artificial cultivation, hunting pressure in natural water bodies is
reduced, and the possibility of preserving biodiversity is expanding. However, it was also found that
there is a risk of contamination of the water environment and the spread of diseases in cases of improper
management and non-compliance with environmental standards. This situation shows the need for
ecological control and a scientific approach in the sustainable development of aquaculture [12]. The
results of the study showed that innovative technologies - closed water circulation systems (RAS),
biological filtration and the use of quality feed - increase production efficiency and reduce negative
impact on the environment. This makes it possible to develop aquaculture as an ecologically acceptable
and economically efficient field of human life. In general, the obtained results confirm that the role of
aquaculture in human life is not only limited to providing fod, but also plays an important role in
forming a healthy lifestyle, strengthening social stability and ensuring the rational use of natural
resources [13].

i i

Figure 1. Integrated impact model of aquaculture on human life

Discussion

The findings of this study confirm that aquaculture is a strategically important sector that
addresses several global challenges simultaneously, and not merely an alternative source of food
production. In the context of rapid population growth and rising demand for high-quality protein,
aquaculture has great potential to promote global food security. The results are consistent with
previous studies emphasising that fish and other aquatic organisms are rich in essential nutrients,
including high-quality proteins, omega-3 fatty acids, vitamins and minerals. These nutrients play a
crucial role in maintaining human health and preventing chronic diseases [14]. From a nutritional
perspective, the study shows that regularly consuming aquaculture products can significantly improve
public health outcomes. This corroborates earlier research indicating a correlation between fish
consumption and a lower incidence of cardiovascular disease, improved cognitive function and a
stronger immune response. Therefore, aquaculture can be viewed as both a food production system
and a public health intervention tool. The socio-economic analysis further demonstrates that
aquaculture substantially contributes to rural development, job creation and income diversification.
This is particularly relevant in developing countries where limited access to traditional agricultural
resources necessitates alternative livelihood strategies. The comparative analysis conducted in this
study shows that adopting modern aquaculture technologies, particularly in regions with limited
resources, increases productivity and economic efficiency. These findings are consistent with global
trends indicating that aquaculture is one of the fastest-growing food production sectors [15].
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At the same time, aquaculture has an environmental impact that presents both opportunities
and challenges. On the one hand, expanding aquaculture reduces pressure on natural fish stocks and
supports biodiversity conservation. However, improper management practices, such as overstocking,
inadequate water quality control and excessive feed usage, can result in environmental degradation
and disease outbreaks. This dual nature highlights the importance of implementing sustainable
aquaculture practices and adhering to ecological standards [16].

The study also emphasises the role of innovative technologies in enhancing the sustainability
and efficiency of aquaculture systems. Using recirculating aquaculture systems (RAS), biological
filtration and improved feed management can significantly reduce environmental impact while
increasing production output. These technologies represent a shift towards more sustainable,
controlled production systems, which are essential for the sector's long-term development . Overall,
the results indicate that aquaculture occupies a critical position at the intersection of food security,
public health, economic development, and environmental sustainability. However, its successful
development depends on integrating scientific approaches, effective policy frameworks and
responsible management practices. Future research should focus on optimising production
technologies, minimising ecological risks and enhancing the socio-economic benefits of aquaculture at
local and global levels [17].

Conclusion

The results of the research showed that aquaculture is one of the areas of strategic importance
in human life. It plays an important role in providing the population with high-quality and nutritious
food, protecting natural fish stocks, and increasing employment in rural areas. The high biological
value of aquaculture products serves to strengthen human health, especially in a healthy nutrition
system. At the same time, if environmental requirements and scientific management methods are not
followed, this industry may have a negative impact on the environment. Therefore, sustainable
development of aquaculture, introduction of modern technologies and strengthening of environmental
control are urgent tasks.
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