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technology for supplying nutrients to crops through the suspension
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The root suspension method ensures rapid and balanced delivery
of nutrients to crops, reduces the harmful leaching of chemical fertilizers
into soil and water, and enhances microbial activity and biological
balance. The combined application of mineral and organic fertilizers
significantly increases crop productivity and improves ecological
efficiency.

This research is of great importance for developing sustainable
agrotechnological solutions and introducing environmentally friendly
agricultural practices in Karakalpakstan.
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INTRODUCTION: The conditions in the Republic of Karakalpakstan are characterized in the agricultural sector by a
number of specific and extreme environmental factors. In this region, annual precipitation is low and unevenly
distributed, while high temperatures and sandy, erosion-prone soils create natural stress for crops. These factors
negatively affect crop yield and quality and, when traditional agrotechnological methods are used, increase the risk of
disrupting the biological balance of the ecosystem. Therefore, the use of modern agrotechnological solutions is
necessary to ensure efficient and sustainable agricultural development in Karakalpakstan.

Currently, traditional methods of supplying nutrients to crops—such as broadcasting fertilizers on the soil and
applying them through irrigation—are often inefficient and environmentally risky. As a result, nitrate and nitrite leaching
into water streams, harmful penetration into deep soil layers, decreased microbial activity, and environmental
contamination are observed. For this reason, the use of efficient and environmentally safe methods of crop nutrition is
of urgent importance in agriculture.

Moreover, the combined application of mineral and organic fertilizers ensures that different nutrient components
reach crops simultaneously and in a balanced manner. This method is effective for crop growth and vyield in
Karakalpakstan’s dry and desertified ecosystems, while also reducing chemical waste and promoting environmentally
sustainable agricultural development.

This article provides a scientific analysis of root feeding using the suspension method, its agrotechnological and
ecological advantages, its impact on crop yield and the environment, and offers recommendations for local agricultural
practice.

RESEARCH AIM AND OBJECTIVES

Research Aim: The main aim of this study is to scientifically determine the effects of root feeding crops with mineral
and organic fertilizers using the suspension method on crop vyield, soil quality, and ecological efficiency under the
conditions of the Republic of Karakalpakstan, and to develop sustainable agrotechnological solutions suitable for local
agricultural conditions.

Achieving this aim allows for increasing crop productivity through the use of modern technologies, maintaining
biological balance in the ecosystem, and promoting environmentally sustainable agricultural practices. Additionally, the
research contributes to assessing the effectiveness of agrotechnological solutions under Karakalpakstan’s arid and
desertified climate and adapting them to local conditions.
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RESEARCH OBJECTIVES:
1. Analysis of the Region and Environmental Conditions:

e Analyze the climate and soil characteristics of Karakalpakstan;

e Identify environmental constraints affecting crop growth and productivity;

e Evaluate soil organic matter content, degree of sandiness, and erosion status.

2. Technological Analysis:

e  Study the technology of root feeding crops with mineral and organic fertilizers using the suspension method;

e Determine the advantages and efficiency of combined application of mineral and organic fertilizers;

e Compare the method with traditional broadcasting and irrigation-based fertilizer application.

3. Analysis of Crop Yield and Quality:
e Evaluate the impact on crop yield, straightness index, and plant quality indicators;
e Quantitatively assess the contribution of combined mineral and organic fertilizers to crop productivity using
scientific methods.
4. Analysis of Soil and Environmental Indicators:

e Assess soil quality, organic matter content, microbial activity, and nitrate concentration;

e Determine effects on the environment, water quality, and ecosystem biological balance;

e Explore opportunities to reduce chemical waste and negative impacts on water resources.

5. Development of Sustainable Agrotechnological Solutions:

e Develop recommendations based on the effectiveness and environmental safety of root feeding with mineral

and organic fertilizers using the suspension method under Karakalpakstan conditions;

e Integrate sustainable and environmentally safe agricultural practices into local farming operations.

These research aims and objectives provide a scientific framework for increasing crop productivity, protecting
ecosystems, and developing environmentally sustainable agriculture in Karakalpakstan. Within this concept, the
suspension method of root feeding will be analyzed under local conditions, and its advantages and ecological efficiency
will be evaluated.

SCIENTIFIC NOVELTY OF THE RESEARCH

Previous studies on crop fertilization in the Republic of Karakalpakstan have primarily relied on traditional
methods—broadcasting fertilizers into the soil or applying them through irrigation. However, these methods have several
ecological and agrotechnological limitations, reducing their efficiency in sandy and erosion-prone soils under arid
conditions, while also increasing the environmental impact of chemical residues.

The scientific novelty of this research lies in analyzing the technology of root feeding crops with mineral and
organic fertilizers using the suspension method under Karakalpakstan conditions and determining its ecological
efficiency, providing a new scientific knowledge base.

THIS RESEARCH IS SCIENTIFICALLY SIGNIFICANT IN SEVERAL WAYS:

Evaluation of the Suspension Method under Local Conditions: The method ensures effective nutrient
absorption by crops in sandy, desertified soils under high temperature and low precipitation conditions. Compared to
traditional methods, it significantly improves both crop yield and ecological efficiency.

Combined Use of Mineral and Organic Fertilizers: The study scientifically demonstrates that the combined
application delivers different nutrient components in a balanced manner to crops and maintains microbial activity,
thereby improving soil biological quality.

Assessment of Ecological Efficiency: The suspension method reduces the harmful leaching of chemical
residues into soil and water, controls nitrate and nitrite outputs, and scientifically confirms its effectiveness in
maintaining biological balance in the environment.

Development of Sustainable Agrotechnological Solutions: This research provides a scientific basis for
introducing sustainable and environmentally friendly agricultural practices under Karakalpakstan conditions, which can
be applied in practice by local farmers and agrotechnologists.

Thus, this study scientifically evaluates the efficiency of the suspension method of root fertilization in the
agricultural ecosystems of Karakalpakstan and contributes to the development of sustainable agrotechnological
solutions, highlighting both its scientific novelty and practical significance.

CONCLUSIONS

The study on root feeding crops with mineral and organic fertilizers using the suspension method under
Karakalpakstan conditions demonstrated that this technology significantly increases crop yield while improving soil
quality and ecological efficiency. The simultaneous and balanced delivery of mineral and organic nutrients through the
suspension method stimulates root activity, maintains soil organic matter content and microbial activity, and reduces
nitrate and nitrite leaching.

The research showed that mineral and organic fertilizers applied via the suspension method significantly
increase crop productivity compared to traditional broadcasting methods and provide stable results. At the same time,
this technology preserves the biological and chemical quality of the soil, minimizes harmful impacts on water resources
and the environment, and thus maintains ecosystem balance.

Furthermore, this study provides a scientific basis for introducing sustainable and environmentally friendly
agricultural practices in Karakalpakstan’s arid and desertified climate. The technology of root feeding with mineral and
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organic fertilizers using the suspension method is recommended for local farmers and agrotechnologists as an efficient,
environmentally safe, and sustainable agrotechnological solution.
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