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modes of seed landing in the cells.
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A number of researchers argue that the accurate placement of seeds in the furrow is associated with
the completeness of the sowing device, the short flight trajectory, and the lack of seed bounces in
the furrows.

According to V. Andreev, the following factors can be cited as factors affecting the even distribution
of seeds [1]:

» the quality of seed distribution in the sowing device;

> the stability of the seed flight time and the trajectory of the seed from the nozzle of the sowing
device to the furrow;

» their redistribution (bounce and roll) when interacting with the soil.
A sufficient amount of research has been conducted on each of these factors.

Most of the work is mainly focused on the landing of seeds in the nest of the sowing device and the
justification of the dimensions of the device. However, the research work conducted lacks accuracy
and consensus. Since the process of filling the seed chamber of a seeder with seeds is considered a
random process, a number of scientists have used probability theory to study it.
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In particular, V.A. Belodedov [2], S.D. Polonetsky, V.M. Sluginov [3] and others.

[4, 5] used seed dimensions to justify and calculate the linear dimensions of the seeding device slot.
G.M. Buzenkov found that the slot and seed method is more convenient for selecting the parameters
of the seeding device slot, and at the same time takes into account the state of the seed [6].

The proposed methods for selecting the parameters of the seeding device slot do not reflect the
distributor speed. A. Budagov proved in his experiments that with an increase in the disk speed, the
disk diameter should also be increased. According to his recommendations, when sowing seeds with
a size of 4.5-5.5 mm and a diameter of the seeding device slot of 7 mm, the disk rotation speed of
0.25-0.4 m/s changed the completeness coefficient from 1.02 to 0.96, and with a slot diameter of 6
mm, it changed from 0.97 to 0.8, respectively [7]. In the works of V.A. Belodedov [8], it was also
noted that with an increase in the disk rotation speed, the completeness of the slots worsened, and
in order to maintain completeness at the same level, it was necessary to replace the disks with disks
with a larger diameter of the slots. The stability of the flight time of the seeds and the method of
ejection from the slot of the seeding device also affect the distribution. According to V.A.
Prokhorov, 85% of the seeds fit freely in the slot of the seeding device and fall freely from the slot.
At the same time, it is noted that the flight trajectory and speed of seeds that fall freely from the
seeding device and those that fall by force are different.

It is advisable to choose the direction of the seeds falling from the sowing unit’s hopper opposite to
the direction of movement of the sowing unit and to set the speed of movement equal to the speed
of the unit. This is because the main factor affecting the distribution of seeds in the furrow is the
stability of its trajectory and the horizontal component of the free fall speed. Another factor that
prevents the even distribution of seeds is the bouncing or rolling of the seeds that fall into the furrow.

It can be assumed that all types of seed conveyors have a slight effect on the even distribution of
seeds in the furrow. Therefore, when sowing seeds precisely, it is necessary to exclude seed
conveyors from the seed drill scheme or select a seed conveyor with a very small effect.

Many factors affect seed redistribution, the main ones being:
seed trajectory;

accumulated kinetic energy reserve;

seed and soil viscosity;

ridge profile;
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seed shape and size.

According to the results of the analysis, it was determined that the influence of the above factors on
seed redistribution can be reduced by using the following methods:

v' dropping seeds into the holes of the seeding device;
v' dropping seeds at a horizontal speed equal to the speed of the unit from the nozzle.
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