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ABSTRACT

Only 30-40% of the plant productivity potential is realized in crop production technologies, which leads 
to a situation where the growth of field yields lags behind the growth of production costs. Increasing 
the realization of the productivity potential of cultivated plants is a way to improve the efficiency of the 
crop industry. The task of sowing machines is the uniform placement of seeds on the field area, while 
plants get their living space and, accordingly, form a crop. The practice of using such working bodies 
has shown that to achieve the necessary seeding regimes under the coulter elements, the use of additional 
sources of kinetic energy is required.
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Theoretical Prerequisites for Subsurface Broadcast Seeding of Grain Crops
 

INTRODUCTION

Modern agricultural production requires to increase yields of major crops while reducing the cost of their 
production. This problem can be solved in the creation and implementation of agricultural technologies 
in a new, more highly productive level. This method allows to realize 60-70% of the biological potential 
of cultivated plants to obtain high-quality products, and improvement of agricultural machinery (Kras-
noshchekov, 2002; O’Leary& Garry J., 2018).

BACKGROUND

When solving the most important task to increase the grain crops yield, one of the main ways is to im-
prove the sowing operation (De Vita, Colecchia, Pecorella, &Saia, 2017; Ewbank&Buckby2002). The 
most common methods of sowing – ordinary, have a number of significant drawbacks, one of which is 
the uneven distribution of seeds on the nutrition area.

The works of researchers and farmers have proved that the most of them take into account and meet 
the biological needs of grain in the size and shape of areas nutrition plant (and, consequently, the need 
for nutrients and solar energy) allows intrasoilbroadcast seeding. The transition to this method of seed-
ing is also necessary to reduce the energy intensity of soil cultivation and the seeding time, which have 
been confirmed by numerous studies.

The most common working body when performing intrasoilbroadcast seeding is a hoe, that creates 
the conditions for the distribution of seeds inside space of coulter across the width of the hoe.

All working bodies performing this type of seeding are divided according to the way of kinetic en-
ergy transfer to the seeds during distribution. They are working bodies with passive distribution, which 
use kinetic energy of the seeds fall, and working bodies with active distribution, which use additional 
sources of energy for sowing seeds.

The main disadvantage of these working bodies is the low range drop distance seeds into inside space 
of coulter and the complexity of the proposed designs (Lavrukhin, 2000).

Recently, sowing units using kinetic energy of air flow for transporting seeds to coulters have become 
widespread. The seeds acquire a large speed, which allows to increase the range of garbage seeds into 
inside space.

The task of obtaining uniform placement of seeds into inside space of coulter when using the kinetic 
energy of the flow. To solve this problem, it is necessary to determine the main dependences of the 
kinetic energy transfer from the air flow to the seeds and to determine the necessary directions of the 
seed movement during the energy transfer.

Overview of Research Made in Broadcast Seeding

There have been considered two main technologies of seeding: surface and subsurface broadcast seed-
ing. Sifting of seeds on the surface with their subsequent or simultaneous imposition into the soil can 
be done by aviation, by various tillage tools (spreaders of mineral granulated fertilizers, special seeders) 
or by hand.

Such seeding technologies are utilized in rice-growing regions of Russia (the Premorsky Area), in 
the republics of the Middle Asia, in Kazakhstan, and some other countries (Birma, Indonesia, China).
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