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ABSTRACT

Dedicated vertical axial loads on the soil from the wheels of a self-propelled seed drill, the area of the
contact patch, the maximum contact pressure for the front and rear wheels and the density of the soil
are determined by evaluations and experimental methods. The discrepancy between the theoretical and
experimental indicators was: 1.4% and 2.0% for the rear and front wheels in vertical axial loads; 2.8%
and 2.2% for the rear and front wheels by the contact area of the tires of the seeder with the soil and the
maximum contact pressure; 6.2% — the maximum discrepancy on the values of soil density at a depth
of 7.6 cm. Soil hardness was measured in three zones: before the seeder’s passage and after each of its
passage in a rut behind the front and rear wheels at six different depths, determined by the marks on the
soil densimeter tester density. Graphics of dependencies of soil hardness on the depth of measurement
were constructed.
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INTRODUCTION

The experience of the development of many countries of the world, including Russia, shows that grain
production is a basic function of the agro-industrial complex. It determines the level of the country’s food
security and the development of many sectors of the national economy. It is accounted one fifth of all
the costs of agricultural production and more than 60% of its profits on the grain production. Therefore,
the grain market is considered the most important strategic area of interest of any developed country.

The demand for seed grain production in Russia for 2018 is 11.3 million tons per year in the region.
For the future 5 years, according the tasks of import substitution, it is planned to increase the production
area and, as a result, the share of demand for grain seeds will increase by at least 25...30%. By 2026,
according to the federal scientific and technical program of agricultural development for 2017-2025, it
will plane to introduce and to use seed production technologies of the highest categories (original and
elite) and to reduce the level of dependence on imports seeds by at least 30 percent (Russian Ministry
of Agriculture, 2017, 2018).

The quantity and quality of the harvest depends from the method of sowing, the technical means for its
implementation, the periods and seeding rates. To increase production volumes and provide agricultural
producers with high quality sowing material, it is necessary to equip selection and seed farms with modern
universal sowing machines adapted for sowing in various soil and climatic conditions (Lavrov, 2018).

Now days selection machinery and equipment are equipped with standard kinematic transmission
systems and drives. The share of imported machinery and equipment ranges from 60 to 80% (Kryajkov,
Godzhaev, Shevtcov & Lavrov, 2015). Itis used manual or mechanical seed supply system during sowing
in the design of selection seeders. This factor contributes to the growth of seed losses, greater energy
intensity and labor costs of the process.

Federal Scientific Agro-engineering Center VIM began to solve this problem in 2017. In 2018 It was
designed self-propelled selection seeder on the base of the self-propelled chassis Agromash 30 SC with
an intelligent system of sowing seed.

According to the conducted research, it has been established that practically all models of tractors
and self-propelled machines create maximum contact pressure by means of movers on the soil above
permissible values (Hetz, 2001; Ziyaee & Roshani, 2012). Thus, in view of the extreme actuality of the
saving soil fertility preservation when evaluating the agrotechnical indicators of a self-propelled seeder,
it is necessary first of all to conduct research to determine the harmful effects of propulsion on the soil
(Lavrov, Kryukovskaya & Petrischev, 2018).

The soil is compacted as a result of the movement of agricultural machinery, its particles are com-
pressed, which contributes reduction of space for water and air. Soil compaction depends on many fac-
tors. So, the soil containing one-dimensional particles is compacted better than the soil of particles of
different sizes. Increasing the moisture content also contributes to increased soil compaction. And the
presence of organic impurities, on the contrary, leads to less compaction. Optimal for growing plants is
soil containing 50% of soil particles and 25% of air and water each (Sergeev, 2017).

Deformation of the soil accumulate with each passage of agricultural machinery in the fields. Ameri-
can scientists have found an increase in soil density by 20% over 40 years of exposure to agricultural
equipment, and the damage caused in this regard is estimated at 1.18 billion dollars. Russian scientists
have found that during the period of cultivation and harvesting of crops, various agricultural equipment
passes across the field up to 17 times. At the same time, driving systems affect the soil from 6 to 70 times
in 10-12% of the treatment area, from 1 to 6 times in 65-80% of the field, and only 10-15% of the area

140



23 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/theoretical-and-experimental-evaluation-of-

Impact-on-soil-by-wheel-drives-of-the-self-propelled-seeder/232092

Related Content

Biological Alchemy: Gold From Garbage or Garbage Into Gold

Mamta, Rayavarapu Jaganadha Rao, Anil Dharand Khursheed Ahmad Wani (2020). Environmental and
Agricultural Informatics: Concepts, Methodologies, Tools, and Applications (pp. 687-715).
www.irma-international.org/chapter/biological-alchemy/232985

What's New?: A History of Meat Alternatives in the UK

Malte B. R&dl (2019). Environmental, Health, and Business Opportunities in the New Meat Alternatives
Market (pp. 202-217).

www.irma-international.org/chapter/whats-new/218975

Technology's Role in Sustainability: How the Gastronomy Is Becoming More Eco-Friendly
Yeliz Demirand Serkan Bertan (2023). Impactful Technologies Transforming the Food Industry (pp. 33-43).

www.irma-international.org/chapter/technologys-role-in-sustainability/329475

Contemporary Agriculture Marketing Strategies for Smallholder Farmers in a Developing
Context: Echoes From Zimbabwe

Samuel Musungwini, Yvonne Madongondaand Hope Hogo (2024). Sustainable Practices for Agriculture
and Marketing Convergence (pp. 200-225).
www.irma-international.org/chapter/contemporary-agriculture-marketing-strategies-for-smallholder-farmers-in-a-

developing-context/341694

Smart Irrigation Techniques for Water Resource Management

Smita Chaudhryand Shivani Garg (2019). Smart Farming Technologies for Sustainable Agricultural
Development (pp. 196-219).
www.irma-international.org/chapter/smart-irrigation-techniques-for-water-resource-management/209551



http://www.igi-global.com/chapter/theoretical-and-experimental-evaluation-of-impact-on-soil-by-wheel-drives-of-the-self-propelled-seeder/232092
http://www.igi-global.com/chapter/theoretical-and-experimental-evaluation-of-impact-on-soil-by-wheel-drives-of-the-self-propelled-seeder/232092
http://www.irma-international.org/chapter/biological-alchemy/232985
http://www.irma-international.org/chapter/whats-new/218975
http://www.irma-international.org/chapter/technologys-role-in-sustainability/329475
http://www.irma-international.org/chapter/contemporary-agriculture-marketing-strategies-for-smallholder-farmers-in-a-developing-context/341694
http://www.irma-international.org/chapter/contemporary-agriculture-marketing-strategies-for-smallholder-farmers-in-a-developing-context/341694
http://www.irma-international.org/chapter/smart-irrigation-techniques-for-water-resource-management/209551

