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Intensification of agricultural production. products in the world, led to the 

fact that the energy security and energy availability of rural areas production has 

increased several times in recent years. Due to this, the problem of over-

compaction of soils by the running systems of heavy tractors and agricultural 

machinery has become the most relevant and urgent in almost the entire world. 

machines, which caused "machine degradation of soils" and, as a result, a decrease 

in their fertility and yield of crops. At the same time, from over-compaction of the 

soil by running systems of rural and urban areas. equipment, soil resistance also 

increases, which increases energy consumption in agriculture. To preserve and 

restore soil fertility, as well as to realize the potential biological yield of cultivated 

plants, it is necessary to learn how to grow plants without destroying and 

compacting the soil. The most progressive and promising way of growing plants 

without destroying and compacting the soil is Controlled Traffic Farming (CTF). 

The practical implementation of the CTF will ensure: 

- reduction of soil compaction; 
- increasing productivity; 

- efficient use of resources; 

- reduction of fuel costs; 

- increasing the efficiency of agricultural machinery; 
- reduction of greenhouse gas emissions; 

- reduction of equipment costs and its depreciation; 

- improvement of working conditions of farmers. 
CTF implementation practices will allow farmers to increase their use of 

improved practices, including: 

- application of climate-smart technologies that maximize productivity. 
CTF allows you to optimize the use of equipment in the fields, which reduces soil 

compaction and improves its structure; 

- promotion of regenerative agriculture. The implementation of CTF helps 
farmers reduce the negative impact on the soil, which allows successful use of 

cover crops, crop rotation and no-till; 

- implementation of "thrifty farming" practices. The use of CTF allows 
farmers to more accurately control the movement of machinery and optimize the 

application of fertilizers and other nutrients according to the «4R» model; 

http://www.tsatu.edu.ua/?lang=en
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- support for digitization in agriculture using remote sensors and GPS 

technology. CTF actively supports the use of modern technologies such as remote 

sensing and GPS to precisely manage agricultural operations; 

- supporting access to modern and efficient equipment and/or maintenance 
of agricultural equipment for agricultural production. CTF ensures rational use of 

agricultural equipment, reducing its wear and increasing efficiency; 

- reduction of post-harvest losses due to improved equipment for storage 
and drying. The use of CTF allows to reduce harvest losses during harvesting due 

to precise control of machinery movement; 

- improving the water-holding capacity of the soil, which reduces the risk 
of erosion and increases resistance to drought. Thanks to CTF, soil compaction is 

reduced, which improves its structure and water-holding capacity; 

- reduction of greenhouse gas emissions due to the reduction of the need for 
tillage. The use of CTF reduces the need for intensive tillage, which leads to lower 

greenhouse gas emissions, promoting environmentally friendly agriculture. 

Implementation of CTF in a country can significantly increase the use of 
improved seed varieties through the following aspects: 

- optimization of soil conditions; 

- reduction of stress for plants; 
- more efficient use of resources; 

- increase in productivity; 

- improvement of resistance to diseases and pests; 
- durability and stability of the crop; 

Implementation of the CTF can have a positive impact on the use of plant 

protection products (PPPs) due to the following aspects: 
- reduction of soil compaction; 

- accuracy of application; 

- reduction of costs for PPE; 

- coverimproving pollution control; 
- Optimization of the use of resources; 

- reduction of stress for plants; 

- changereducing the risk of chemical stress. 
Implementation of Controlled Traffic Farming (CTF) can significantly 

contribute to supporting soil decontamination and reclamation through the 

following aspects: 
 - reduction of soil compaction; 

 - improvement of soil aeration; 

 - reduction of erosion; 
 - Optimization of the use of resources; 

 - improvement of moisture supply; 

 - withreduction of pollution from equipment; 
 - forensuring soil stability. 

Conclusions. 
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The increase in energy security and energy availability of agricultural production 

in recent years, although it contributes to increasing efficiency, has led to a 

negative impact on the condition of soils. Over-compaction of soils by heavy 

machinery turned out to be the main problem, which deteriorates the soil structure, 
reduces aeration and water-holding capacity, which negatively affects 

productivity. 

Soil degradation caused by heavy tractors and agricultural machinery 
confirms the need for alternative technologies such as CTF to reduce the 

mechanical impact on the soil. Research shows that reducing soil compaction has 

a direct effect on improving the growth of root systems and increasing yields. 
The impact of over-compaction on energy consumption is manifested in the 

increase in traction resistance of units, which requires more fuel consumption for 

field work. This highlights the importance of CTF implementation. 
CTF technology, according to the study, has shown its effectiveness in 

reducing soil compaction, improving soil aeration and structure, which 

contributes to increased crop yields. The results of the study indicate the potential 
of this technology as a tool for increasing the sustainable development of 

agriculture. 

Optimization of resources and reduction of costs, due to accurate movement 
of equipment and rational use of fertilizers and pesticides, is confirmed by the 

results of the study. The implementation of CTF allows to reduce fuel and 

maintenance costs, which ultimately increases the economic efficiency of farms. 
Reducing the impact on the environment, in particular due to the reduction 

of greenhouse gas emissions and soil erosion, is an important result of the study. 

Implementation of CTF can significantly reduce the negative effects of intensive 
agriculture, in particular by reducing the need for frequent tillage. 
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