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Non-degradable and environmentally persistent pesticides are highly resistant 

to photolytic, biological, and chemical degradation. Their widespread distribution is 

primarily associated with anthropogenic activities, particularly the rapid 

development of industry; however, natural sources of chlorinated compounds also 

exist [1, 2]. Persistent organic pollutants (POPs) mainly consist of compounds 

containing chlorine atoms, with carbon chlorine bonds exhibiting high resistance to 

hydrolysis. The greater the number of substituent chlorine atoms or functional 

groups in a compound, the higher its resistance to degradation. Chlorine atoms in a 

benzene ring confer greater stability compared to aliphatic structures, and persistent 

chlorinated organic pollutants often possess branched or non-linear ring structures. 

Additionally, due to their high reactivity in halogenation reactions, these compounds 

may exhibit low solubility in water but high solubility in lipids [3, 4]. POPs can 
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penetrate the lipid layers of biological membranes, leading to accumulation in 

organisms and ecosystems. 

There are various reports concerning the quantity and distribution of 

pesticides within the territory of Uzbekistan. According to official sources, over 

14,000 tons of pesticides are stored in the country’s disposal facilities, whereas the 

HCH & Pesticides Association estimates the amount to be around 40,000 tons [5]. 

Uzbekistan has agreed to cooperate with the United Nations Food and Agriculture 

Organization (FAO) and the European Union on the disposal of obsolete pesticide 

stocks. The primary goal of this collaboration is to protect human health and the 

environment from the harmful effects of pesticides. During the former Soviet era, 

toxic pesticides were widely used, particularly in cotton fields. According to the 

State Committee for Nature Protection, at 461 agricultural aerodromes remaining 

from the Soviet period, toxic pesticide formulations were prepared and, by the mid-

1990s, all were deposited in specialized concrete storage facilities [6]. Among the 

most hazardous pesticides are the Persistent Organic Pollutants (POPs), of which 

118 tons are currently stored within Uzbekistan [6]. 

In 2001, the Stockholm Convention on Persistent Organic Pollutants (POPs) 

was adopted, aiming to protect human health and the environment from the adverse 

effects of POPs [7]. The Republic of Uzbekistan has ratified this convention and 

established the necessary organizational measures for its implementation 

(Resolution No. 939 of the Cabinet of Ministers, dated 21 November 2019) [8]. The 

convention was adopted on 22 May 2001 and entered into force in 2004; currently, 

182 countries are parties to it [7, 8]. The convention seeks to safeguard human 

populations, the environment, and ecosystems by restricting the production, 

distribution, and use of POPs. Moreover, Uzbekistan’s accession to the convention 

enhances the export potential of domestically produced goods. According to the 

Stockholm Convention, the production and distribution of 12 specific chemicals, 

including pesticides, polychlorinated biphenyls, dioxins, and furans, are prohibited 

[7]. Pesticides are classified as the first group of POPs. They are defined as 
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substances or mixtures of substances used to control harmful organisms, including 

insects, rodents, weeds, fungi, bacteria, or viruses [9]. Until the late 20th century, in 

developing countries – particularly in agriculture – 1,1,1-trichloro-2,2-bis(p-

chlorophenyl)ethane (DDT) and 1,2,3,4,5,6-hexachlorocyclohexane (HCH) were 

widely applied; these compounds are characterized by long-term residues in food 

products and the environment [10, 11]. Pesticides can alter the organoleptic 

properties of food (color, odor, taste) and reduce its nutritional value [10, 11]. Their 

impact on the human body can disrupt physiological and biochemical processes, 

potentially causing severe poisoning and even death. 

Chlorinated organic pesticides are characterized by high lipophilicity, 

chemical stability, toxicity, and bioaccumulative potential. Among the most 

hazardous representatives are 4,4́-dichlorodiphenyltrichloromethane (DDT) and γ-

hexachlorocyclohexane (γ-HCH, commonly known as lindane), with logP values of 

6.91 and 3.72, respectively [1, 12]. The long-term persistence of these compounds 

in soil, their resistance to degradation, and their estrogenic and carcinogenic 

properties make them significant environmental concerns. Consequently, their use 

has been banned in many countries [12, 13]. Their chemical properties – stability, 

lipophilicity, and long-term bioaccumulation – pose serious environmental hazards. 

Concentrations of these compounds can be particularly high in lipid-rich food 

products, and even where their use is prohibited, trace residues are still detected [10, 

12, 13]. Due to their high lipophilicity and bioaccumulative potential, chlorinated 

organic pesticides accumulate in fatty tissues, especially in dairy products, fish, and 

meat. Once ingested, these compounds are slowly metabolized and exert long-term 

adverse effects. Their toxicological profile is notable for negative impacts on the 

reproductive system, endocrine function, nervous system, and immune system. 

Although substances such as DDT and lindane have been banned in many countries, 

they continue to persist at low levels in the environment and in food products [12, 

13]. The persistence and long-term stability of POPs contribute to their status as a 

global ecological problem. These compounds can volatilize into the atmosphere, 
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migrate through water and soil, and bioaccumulate through the food chain from 

higher to lower trophic levels [9, 10, 13]. Therefore, the handling and regulation of 

persistent organic pollutants must be strictly enforced at the state level. 

Following the ratification of the Stockholm Convention, the Republic of 

Uzbekistan has been improving its ecological monitoring system related to 

pesticides. This system encompasses the detection of pesticide residues in soil, 

water, and food products, the assessment of their risks, and their safe disposal [10, 

12, 13]. In parallel, bioremediation methods – utilizing microorganisms to clean 

pesticide-contaminated soil and water – are being explored as environmentally safe 

and effective approaches [12]. Measures to reduce pesticide risks and control their 

use are aimed at protecting the environment, safeguarding human health, and 

ensuring food safety. Moreover, the application of pesticides in accordance with 

international standards enhances the country’s export potential and increases the 

competitiveness of agricultural products [8, 10]. Persistent organic pollutants, 

particularly chlorinated pesticides, represent a serious environmental and public 

health concern. Their chemical stability, high lipophilicity, and resistance to 

biodegradation categorize them as long-term pollutants. These properties enable 

pesticides to bioaccumulate in soil, water, air, and the food chain, resulting in 

prolonged adverse effects on human health and wildlife [1, 10, 12]. In particular, the 

concentrations of compounds such as DDT and lindane are high in lipid-rich food 

products, and their negative impacts on reproductive, endocrine, and immune 

systems have been confirmed by scientific studies. 

In Uzbekistan, toxic pesticides from the Soviet era and their current storage 

pose significant environmental risks. Additionally, the quantity of obsolete pesticide 

stocks and improper storage practices necessitate state measures for regional 

ecological monitoring and safe disposal. The ratification of the Stockholm 

Convention marked a crucial step for Uzbekistan in fulfilling its international 

environmental obligations and protecting the environment [7, 8]. This convention 
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aims to ensure the safety of humans and ecosystems by restricting the production, 

distribution, and use of pesticides. 

Contemporary research highlights the need to improve methods for 

controlling persistent organic pollutants (POPs) and removing them from the 

environment. Technologies such as bioremediation, chemical degradation, and safe 

disposal have proven effective in cleaning pesticide-contaminated soil and water 

[12, 13]. Furthermore, monitoring systems enable the detection of pesticide residues 

in food products and the environment, assessment of associated risks, and safe 

management of their disposal. 

Uzbekistan’s ecological policy regarding pesticides is focused on ensuring 

environmental sustainability, protecting public health, and enhancing the quality of 

agricultural products. Measures implemented under the framework of the 

Convention and national legislation mitigate the harmful effects of pesticides, 

improve food safety, and expand export opportunities in compliance with 

international standards. At the same time, the control and environmentally safe 

disposal of persistent organic pollutants contribute to the sustainability of 

Uzbekistan’s environmental policy [8, 10, 12]. Consequently, the implementation of 

measures addressing chlorinated organic pesticides and other POPs is of vital 

importance for reducing environmental risks, protecting ecosystems, safeguarding 

human health, and enhancing the country’s potential for international economic 

cooperation. In this way, the regulation and safe disposal of pesticides directly 

support Uzbekistan’s ecological and economic sustainability. 

In Uzbekistan, toxic pesticides from the Soviet era and their current storage 

pose significant environmental risks. Additionally, the quantity of obsolete pesticide 

stocks and improper storage practices necessitate state measures for regional 

ecological monitoring and safe disposal. The ratification of the Stockholm 

Convention marked a crucial step for Uzbekistan in fulfilling its international 

environmental obligations and protecting the environment [7, 8]. This convention 
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aims to ensure the safety of humans and ecosystems by restricting the production, 

distribution, and use of pesticides. 

Contemporary research highlights the need to improve methods for 

controlling persistent organic pollutants (POPs) and removing them from the 

environment. Technologies such as bioremediation, chemical degradation, and safe 

disposal have proven effective in cleaning pesticide-contaminated soil and water 

[12, 13]. Furthermore, monitoring systems enable the detection of pesticide residues 

in food products and the environment, assessment of associated risks, and safe 

management of their disposal. 

Uzbekistan’s ecological policy regarding pesticides is focused on ensuring 

environmental sustainability, protecting public health, and enhancing the quality of 

agricultural products. Measures implemented under the framework of the 

Convention and national legislation mitigate the harmful effects of pesticides, 

improve food safety, and expand export opportunities in compliance with 

international standards. At the same time, the control and environmentally safe 

disposal of persistent organic pollutants contribute to the sustainability of 

Uzbekistan’s environmental policy [8, 10, 12]. Consequently, the implementation of 

measures addressing chlorinated organic pesticides and other POPs is of vital 

importance for reducing environmental risks, protecting ecosystems, safeguarding 

human health, and enhancing the country’s potential for international economic 

cooperation. In this way, the regulation and safe disposal of pesticides directly 

support Uzbekistan’s ecological and economic sustainability. 

Moreover, long-term monitoring and research on pesticide residues provide 

essential data for evaluating environmental trends and potential health hazards, 

allowing policymakers to make informed decisions regarding agricultural and 

industrial practices. The integration of advanced analytical techniques, combined 

with public awareness programs and training for agricultural workers, further 

strengthens the effectiveness of pesticide management. By maintaining a 

comprehensive approach that includes prevention, control, and remediation, 
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Uzbekistan can minimize the ecological footprint of hazardous pesticides while 

promoting sustainable agricultural development and food security. 
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