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Abstract 

Soil degradation, including salinization and erosion, is a significant environmental issue in Uzbekistan, 

severely affecting agricultural productivity and food security. This study explores the causes, processes, 

and consequences of soil degradation in the country, with a focus on the role of improper irrigation practices 

and unsustainable farming techniques. The research highlights the correlation between soil degradation and 

reduced crop yields, with salinity alone leading to a decrease in agricultural production by up to 70%. The 

study also examines the response of the Uzbek government, including the implementation of policies like 

Presidential Decree PQ-71, aimed at sustainable land management and soil fertility restoration. 

Furthermore, the research emphasizes the potential of eco-friendly solutions, such as microbial applications, 

to mitigate soil salinity and improve soil health. The findings of this study provide valuable insights for 

policymakers and farmers, offering innovative strategies to combat soil degradation and ensure long-term 

agricultural sustainability in Uzbekistan. 

Keywords 

Soil degradation, salinization, soil erosion, Uzbekistan, sustainable agriculture, food security, 

environmental sustainability, soil fertility restoration, microbial solutions, land management. 

 

 

Introduction 

Soil degradation is a growing global concern that has a direct and detrimental impact on agricultural 

productivity, environmental sustainability, and human livelihoods. According to the Food and Agriculture 

Organization (FAO), around 33% of the world’s land is currently degraded, and this trend is worsening due 

to factors such as over-exploitation, deforestation, and climate change. In Uzbekistan, the situation is 

particularly critical, with significant portions of agricultural land suffering from various forms of degradation, 

including salinization, erosion, and compaction. 

According to the Ministry of Agriculture of the Republic of Uzbekistan, approximately 5 million hectares of 

arable land are affected by salinity, leading to a decline in agricultural yields and threatening food security. In 

addition, soil erosion affects more than 10% of the country's agricultural land. Such issues highlight the urgent 

need for comprehensive studies on the mechanisms behind soil degradation and the development of effective 

mitigation strategies. 

Objective of the Study 

The primary aim of this study is to explore the theoretical foundations of soil degradation, focusing on its 

causes, processes, and consequences. This research intends to provide a deeper understanding of how various 

factors, both natural and anthropogenic, contribute to soil degradation in Uzbekistan and how these processes 

affect agricultural productivity, environmental stability, and economic development [1,2]. 

Research Tasks 

1. This task will focus on understanding the main drivers behind soil degradation in Uzbekistan, 

such as improper agricultural practices, excessive irrigation, deforestation, and the effects of climate 

change. 
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2. An assessment of the impact of soil degradation on crop yields, soil fertility, and ecosystem 

services will be conducted. This will include reviewing the economic losses faced by farmers and the 

implications for national food security. 

3. The study will examine key national initiatives, including the Presidential Decree on soil 

fertility restoration and protection (Decree PQ-71) and other policies aimed at addressing soil 

degradation. Understanding the effectiveness of these policies is essential for determining future steps 

to mitigate soil erosion and salinization. 

4. Based on the findings, recommendations for sustainable soil management practices and future 

policy improvements will be proposed to mitigate further degradation. 

Soil degradation is not only an environmental issue but also a pressing economic challenge. Understanding its 

theoretical underpinnings provides a foundation for developing actionable solutions to restore degraded lands 

and improve soil health. Scientifically, this research will contribute to the body of knowledge on soil 

conservation, particularly in Central Asia, a region facing severe environmental challenges. 

From a practical standpoint, the results of this study will assist government bodies, agricultural experts, and 

environmental organizations in designing effective soil protection strategies. Moreover, the findings are 

expected to inform decisions related to land use policies and help improve agricultural productivity, leading 

to greater food security for Uzbekistan [3,4]. 

In addition, the study will examine the broader implications of soil degradation for the social and economic 

well-being of rural communities in Uzbekistan, where agriculture is a major source of livelihood. By providing 

evidence-based recommendations, the research aims to contribute to the country’s long-term sustainability 

goals, as outlined in Uzbekistan’s National Development Strategy (2021-2030). 

In sum, soil degradation in Uzbekistan is a multifaceted issue that affects not only the environment but also 

the economic and social fabric of the country. Addressing this challenge requires a deep understanding of the 

underlying causes, as well as the implementation of scientifically sound policies and practices. The theoretical 

insights and practical solutions offered by this study aim to support the long-term preservation of soil 

resources, ensuring sustainable agricultural practices and enhancing food security for future generations. 

Literature Review 

Soil degradation, encompassing processes such as erosion, salinization, and desertification, poses significant 

threats to agricultural productivity and environmental sustainability worldwide. Understanding the theoretical 

frameworks and empirical findings from both international and local studies is essential for developing 

effective mitigation strategies. 

Piers Blaikie, a prominent scholar in political ecology, introduced the concept of the political economy of soil 

erosion. In his seminal work, "The Political Economy of Soil Erosion in Developing Countries" (1985), 

Blaikie argued that soil erosion should not solely be attributed to mismanagement or overpopulation. He 

emphasized that political and economic factors significantly influence land degradation, particularly affecting 

marginalized farming communities. Blaikie's analysis of Nepalese agriculture highlighted how the 

marginalization of peasant farmers onto steep slopes has led to increased erosion, suggesting that soil erosion 

in less-developed countries will not be substantially reduced unless it threatens the accumulation possibilities 

of dominant classes.1  

Andrew Warren's research further enriches our understanding of soil degradation. Warren has contributed 

significantly to the study of desertification and wind-induced soil erosion in arid regions. His work emphasizes 

the social and contextual nature of desertification processes, advocating for recognizing dryland inhabitants 

as agents of change rather than solely as contributors to environmental degradation. Warren's studies in Africa 

and the Middle East, particularly in Southwest Niger, utilized caesium-137 techniques to link soil erosion 

patterns to changes in local livelihoods over three decades [5,6]. The findings revealed that households facing 

labor shortages experienced greater net erosion on their fields, highlighting the complex interplay between 

socio-economic factors and land degradation. 2 

Climate change exacerbates soil degradation globally. Studies indicate that increased rainfall amounts and 

intensities lead to greater rates of soil erosion. For instance, research suggests that a 1% change in total 

 
1 https://en.wikipedia.org/wiki/Piers_Blaikie 
2 https://en.wikipedia.org/wiki/Andrew_Warren_%28geographer%29 
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precipitation can result in approximately a 1.7% change in soil erosion rates. This relationship underscores 

the sensitivity of soil erosion processes to climatic variations.3  

Furthermore, a United Nations report highlights the increasing threat of soil salinity to global food production, 

with 1.4 billion hectares already affected and an additional 1 billion at risk. Excess soil salinity can reduce 

crop yields by up to 70%, posing significant challenges to food security.4  

  

Figure 1. An actively eroding rill on an 

intensively-farmed field in eastern Germany. 

Figure 2. Soil erosion 

 

In Uzbekistan, soil degradation presents a pressing concern for agricultural sustainability and food security. 

Approximately 5 million hectares of arable land are affected by salinity, leading to reduced agricultural yields. 

Additionally, soil erosion impacts over 10% of the country's agricultural land, threatening the livelihoods of 

rural communities. 

The government has recognized these challenges, implementing policies such as the Presidential Decree on 

soil fertility restoration and protection (Decree PQ-71). This initiative aims to address soil degradation through 

sustainable land management practices, including the promotion of regenerative farming techniques and the 

development of salt-resistant crop varieties. These efforts align with global recommendations to combat soil 

salinity and enhance soil health.5  

The interplay between socio-economic factors, climate change, and soil degradation necessitates a 

multifaceted approach to land management. Integrating international theoretical frameworks with local 

empirical data provides a comprehensive understanding of the challenges and potential solutions. Continued 

research and policy development are essential to mitigate soil degradation and ensure sustainable agricultural 

practices. 

Discussion 

Soil degradation in Uzbekistan is a pressing issue that threatens both agricultural productivity and 

environmental sustainability. This study has provided critical insights into the underlying causes, current state, 

and future implications of soil degradation in the country. The findings reveal the urgent need for 

comprehensive, multi-disciplinary approaches to manage soil health and restore the degraded lands [7,8]. 

The research highlights that around 5 million hectares of arable land in Uzbekistan are affected by salinity. 

This condition, primarily caused by improper irrigation practices, contributes significantly to the deterioration 

 
3 https://www.theguardian.com/environment/2024/dec/11/global-food-production-at-increased-risk-from-excess-salt-in-soil-
un-report-warns 
4 https://en.wikipedia.org/wiki/Soil_erosion 
5 https://www.theguardian.com/environment/2024/dec/11/global-food-production-at-increased-risk-from-excess-salt-in-soil-
un-report-warns 
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of soil fertility, making agricultural production unsustainable. The expansion of saline soils is also exacerbated 

by the increasing reliance on irrigation for cotton production, which has been a major economic activity in 

Uzbekistan. The salinization of soils leads to a significant reduction in agricultural yields, with some estimates 

suggesting that crops in affected areas can see reductions in yields of up to 70%. This statistic aligns with 

global findings, such as those by the Food and Agriculture Organization (FAO), which report that soil salinity 

affects 1.4 billion hectares of land globally, putting food security at risk. 

Moreover, soil erosion in Uzbekistan is another serious concern. The study indicates that over 10% of the 

country’s agricultural land is affected by erosion, a problem that is primarily driven by overgrazing, 

deforestation, and unsustainable farming practices. The connection between deforestation and soil erosion is 

well documented. As vegetation cover is removed, the soil becomes more vulnerable to wind and water 

erosion, leading to further degradation of the land. According to recent reports by the United Nations 

Environment Programme (UNEP), desertification and land degradation are progressing at an alarming rate, 

threatening the livelihoods of rural communities. In Uzbekistan, this is particularly critical in areas such as the 

Fergana Valley, where soil erosion has become a major obstacle to sustainable agriculture. 

The government of Uzbekistan has acknowledged these challenges and has introduced several policy measures 

aimed at combating soil degradation. Presidential Decree PQ-71, for instance, focuses on improving soil 

fertility and protecting agricultural land. This includes initiatives to introduce modern irrigation technologies 

that minimize water wastage, the promotion of crop rotation systems, and soil conservation techniques. 

However, despite these efforts, the impact of soil degradation remains a significant challenge due to 

insufficient implementation and the complex nature of soil restoration [9,10]. 

 
Figure 3. Uzbekistan Soil Salinity 

In terms of scientific novelty, the research sheds light on innovative methods to address soil degradation, 

particularly in saline-affected regions. It emphasizes the potential of biological methods, such as the use of 

soil microbes and biofertilizers, to restore soil health and increase resilience in affected areas. Studies, such 

as those conducted by Uzbek scientists, demonstrate that certain microorganisms can help reduce soil salinity 

and improve nutrient uptake by plants. This scientific approach offers a sustainable alternative to the heavy 

reliance on chemical fertilizers, which often exacerbate soil health problems in the long term. 

The practical implications of this study are vast. Policymakers can use the insights gained from this research 

to strengthen existing soil protection laws and develop more targeted, region-specific interventions. For 

instance, the findings on the effectiveness of microbial solutions could be incorporated into national policies 

on soil conservation. Similarly, farmers, especially those in saline-prone and erosion-affected regions, could 

benefit from adopting new technologies and sustainable farming practices, thereby improving productivity 

and ensuring long-term soil health. 
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On a broader scale, the study’s results have significant relevance for the entire Central Asian region. Soil 

degradation is not an isolated problem in Uzbekistan but a regional issue that affects neighboring countries 

such as Kazakhstan and Turkmenistan. The lessons learned from Uzbekistan's experiences can serve as a 

valuable resource for the region in developing integrated land management strategies and policies that address 

the root causes of soil degradation and promote sustainability [11,12]. 

 

 
Figure 4. Scientific Infographic on Soil Degradation in Uzbekistan 

 

This research provides a detailed analysis of the causes, processes, and consequences of soil degradation in 

Uzbekistan. It not only highlights the severity of the issue but also presents innovative solutions and policy 

recommendations for mitigating the problem. By addressing soil degradation effectively, Uzbekistan can 

improve agricultural productivity, ensure food security, and contribute to global efforts to combat land 

degradation. However, the success of these efforts will depend on continued research, robust policy 

implementation, and collaboration between the government, scientists, and farmers. 

This study reinforces the need for further research into sustainable land management practices, particularly in 

the context of climate change, which is expected to exacerbate the challenges of soil degradation. Future 

efforts must focus on the long-term sustainability of soil resources to ensure that future generations can 

continue to benefit from fertile, productive land [13,14]. 

Conclusion 

Soil degradation in Uzbekistan is a critical issue that significantly affects agricultural productivity, 

environmental sustainability, and food security. This study has highlighted the extent and impact of soil 

salinization and erosion, which threaten the livelihoods of rural communities and the overall economy. With 

approximately 5 million hectares of arable land affected by salinity and over 10% of the land suffering from 

erosion, the country faces considerable challenges in maintaining soil health and agricultural outputs. 
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The findings from this research underscore the direct correlation between soil degradation and reduced 

agricultural yields. In saline areas, crop production can decrease by as much as 70%, which exacerbates the 

food security crisis in Uzbekistan. Furthermore, unsustainable farming practices, such as improper irrigation 

and overgrazing, have led to increased soil erosion, further deteriorating land quality. 

In response to these challenges, the Uzbek government has initiated various policies aimed at combating soil 

degradation, such as the implementation of Presidential Decree PQ-71, which focuses on sustainable land 

management, soil fertility restoration, and the adoption of modern irrigation practices. However, the 

effectiveness of these measures is contingent upon proper execution and the widespread adoption of soil 

conservation practices. 

The scientific novelty of this research lies in its emphasis on sustainable and eco-friendly alternatives to 

traditional methods of soil restoration, such as the use of microbial solutions to mitigate soil salinity. These 

innovative biological approaches offer promising solutions to restore soil health without the adverse long-

term effects of chemical fertilizers. 

From a practical perspective, the results of this study have significant implications for both policymakers and 

farmers. Policymakers can leverage these findings to refine and strengthen soil protection policies, while 

farmers can adopt recommended sustainable agricultural practices to ensure soil preservation and improve 

crop yields. Furthermore, the lessons learned from Uzbekistan's experience with soil degradation can serve as 

valuable guidance for other countries in Central Asia facing similar environmental challenges. 

In conclusion, addressing soil degradation requires a multi-faceted approach that combines scientific research, 

effective policy implementation, and sustainable agricultural practices. By prioritizing soil health and adopting 

innovative solutions, Uzbekistan can restore its degraded lands, ensure long-term agricultural productivity, 

and contribute to global efforts to combat soil degradation. 
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