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Abstract. A review of technologies for sowing non-loose seeds of forage 
plants shows that seeders and devices that fully meet the requirements of 
agricultural technology have not yet been created. The available tools do 
not provide a stable sowing of seeds and their uniform placement in the 
field, so the distances between the nests are not the same in a row. The 
authors recommend designing the sampling drum for an innovative 
universal seeding machine with measuring grooves that ensure the same 
distance between the seed nests in a row, corresponding to the 
agrotechnical requirements for seeds. The main requirement when creating 
a seeder was the need to determine the number of grooves that determine 
the distance between the nests at different speeds of the unit. In addition, it 
is also required to ensure that the measuring grooves are filled with the 
required amount of seeds, which depends on the speed of rotation of the 
sampling drum. Based on preliminary laboratory experiments and 
theoretical studies, the optimal parameters of the sampling drum were 
determined: the diameter of the sampling drum is 100 mm; the speed of 
rotation of the sampling drum is 8-15 rpm; the number of measuring 
grooves – 10-12 pieces. These parameters at a speed of MTA -1.44 m/s 
provide the distance between the seed nests in a row and are 0.5-0.7 m. 

1 Introduction 

The devices recommended for sowing non-flowing seeds of fodder plants [1-8] do not 
provide sowing of seeds of a given rate, as well as the distance between nests in a row. 
With the general instability of work, these devices and uneven sowing of seeds do not 
ensure the fulfillment of agrotechnical requirements. While improving the sowing 
technology, the former authors, and seeding devices, the main attention was paid to the 
decision of the selection of seeds from bunkers [9-12]. However, these works do not 
contain data on the seeding rate of the seeding device when the uniform distance of the seed 
nests in the row is provided. 
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1.2 Analysis of the current state of the problem under consideration 

As a result of a critical scientific analysis of the shortcomings of the devices mentioned 
above, a sampling drum with measuring grooves was created for the universal seeding 
device of an innovative seed drill, which provides ordinary row sowing of seeds of the 
desert forage plants, including saxaul and cherkez, while ensuring the established norms 
and consumption of seeds and between nests (figure 1) [13-17]. 
 

  

Fig. 1. Diagram of the outgoing drum with measuring grooves 

Agrotechnical requirements, the distance between nests on the crops, saxaul, and 
cherkez, is 0.50 – 0.70 m [18-20.]. To ensure these requirements, we investigated the speed 
of the MTA movement, the rotation speed of the sampling drum and select the number of 
measuring grooves on it. 

When sowing seeds of saxaul and cherkez, the MTA moves at a speed of ϑa = 1.44 m/s 
(5,18 km/h). The uneven micro-relief of the sandy desert soil, the presence of semi-shrubs, 
and other obstacles do not allow the MTA to move at a higher speed. 

2 Methods 

Whensubstantiating the parameters of the seeding device, in the beginning, the speed of the 
MTA was taken, taking into account the peculiarities of the microrelief and the presence of 
obstacles in the field, as well as the speed of rotation of the selection drum, when the 
distance between the seed nests (0.60–0.70 m) is provided when sowing in a row. The 
experiments were carried out at a sampling drum rotation speed of 8, 10, 15, 20, 30, 40, 60 
rpm, changing the number of measuring grooves by 1-18 pieces. 

It was found that with an increase in the rotation speed of the sampling drum, the filling 
of the measuring grooves with seeds from the hopper sharply decreased, and a gap appeared 
between the seed arches at the top and the measuring grooves, which made the measuring 
grooves take seeds much less than the established norm. 

3 Results and Discussion 

The angular speed of the sampling drum is determined using the following formula [21]. 

𝜔𝜔 = 2𝜋𝜋𝜗𝜗𝑎𝑎
𝑙𝑙𝑛𝑛·𝑖𝑖𝑔𝑔

                                                                  (1) 
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here, π =3,14; ϑa =1,44 m/s is the speed of movement of the MTA; ln is the distance 
between the seed nests sown in a row, ln= 0,5 – 0,7 m.; ig is the number of grooves, ig = 1, 
2, 3, 4, 5 pieces. 

Here, by changing the values of ln and ig relative to each other, we determine the 
necessary angular speed of the sampling drum. 
Graphs are plotted based on the obtained values (Figures 2, 3, and 4). 
 

 
Distance of sown seed nests in a row: 1 is ln= 0,5 m; 2 is ln= 0,6 m; 3 is ln=0,7 m. 

Fig. 2 Graph of the change in the angular speed of the sampling drum depending on the number of 
measuring grooves 

The graph shows that as the number of measuring grooves increases, the required 
angular speed of the sampling drum decreases. The regularity of the change in the angular 
speed of the sampling drum depending on the number of measuring grooves varies 
according to the laws of the concave parabola. According to the graph, the optimal number 
of measuring grooves ig= 10-12 pieces is taken when the angular speed of the sampling 
drum ωd =1.50-1.80 s-1 will be sufficient to fill the grooves. The accepted values provide 
the required distance of seed nests in a row, ln = 0.5-0.7 m. 
 

 
 

The number of revolutions of the sampling drum, rpm: 1 is ig=15; 2 is ig=10; 3 is ig = 8. 
Fig. 3 Graph of changes in the distance between the sown nests in a row depending on the number of 
measuring grooves of the selection drum. 
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The graph shows that the distance between the seed nests in a row decreases with an 
increase in the number of measuring grooves. The number of measuring grooves and the 
distances between seed nests in a row are correlated by the concave parabola law. In this 
case, the optimal number of measuring grooves is ig= 10-12 pieces, and the distance 
between the seed nests in the row is ln= 0.5-0.7 m. 

 
Fig. 4 Graph of the change in the distance passed by the MTA depending on the number of rotations 
of the sampling drum 

You can see from the graph that the number of drum rotations decreases as the distance 
passed by the MTA increases. The distance passed by the MTA and the number of rotations 
of the sampling drum correlate according to the law of concave parabola lines. Here, the 
optimal distance passed by the MTA is S=8.64-5.76 m and the number of rotations of the 
sampling drum nb= 8-15 rpm. 

4 Conclusions 

1. Currently, there is no sowing unit that could sow non-loose seeds of desert plants at a 
given rate evenly and stably with the same distance between the sown nests in a row. A 
new sampling drum with measuring troughs is created, which ensures the sowing of non-
loose seeds of desert forage plants, including saxaul and cherkez, at a given rate, observing 
the same distance between the seed nests in a row; 

2. At the specified speed of the MTA movement (1,44 m/sec) to ensure the same 
distance between the seed nests in a row, the recommended speed of rotation of the 
sampling drum is 8-15 rpm; the number of measuring grooves on it is 10-12 pieces; the 
diameter of the sampling drum is 100 mm.; 

3. When sowing saxaul and cherkez seeds with an innovative seed drill with a universal 
seeding device, manual labor is significantly reduced. Seeds are sown efficiently, evenly, 
and stably throughout the field. As a result, pasture productivity increases dramatically. 
This is one of the key factors in the development of pasture seed production.  
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