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Abstract: In the article, the authors analyzed the results of laboratory tests of a pneumatic sowing apparatus that 
accurately sows bare cotton seeds. The experiments were carried out on seeds of the “Sultan” variety. Tests 
to change the number of revolutions of the sowing disks in 2 different variants, the distance between slots, 
the coefficient of variation of the actual value of the interval between slots, the number of seeds falling into 
each slot, their standard deviation. The number of slots without seeds, the percentage of slots with seeds, and 
slot elongation were examined. The article presents conclusions based on the results obtained.  

1 INTRODUCTION 

In world practice, it has been proven that in 
pneumatic diluents it is most acceptable to use 
landing discs rotating along a vertically longitudinal 
surface, and most companies producing pneumatic 
diluents produce diluents equipped with just such 
discs. The research paper considers the main 
parameters of the landing disc, which rotates on a 
vertically longitudinal surface, that is, on a horizontal 
axis located transversely to the direction of movement 
of the seal (QXA-3-001 practical project, 2018; 
Ramesh et al., 2017; Xiangdong et al., 2017; Lu et al., 
2022; Li et al., 2023; Verma et al., 2024). 

It is known that in order to obtain higher crop 
yields, it is necessary to evenly distribute seeds 
throughout the field, that is, plant them evenly to the 
desired depth, ensuring a given range and distance to 
the node. In world practice, when using seeds 
prepared with high quality, seed sowing is used in a 
clear norm, one seed per slot. 
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In addition to the general requirements, specific 
planting requirements are developed according to the 
climate and soil of each area. In particular, the soil 
and climatic conditions of Uzbekistan are such that in 
the spring sowing period, after precipitation, in most 
cases tar appears in the soil, and seeds planted in one 
grain risk getting stuck under it, failing to split the 
resin.For this reason, when planting rotten seeds or 
other seed materials, it is advisable to sow them in a 
slot way, that is, laying 2-3 seeds in each slot (El-
Sayad, 2012; Javellonar et al., 2016; Veerangouda et 
al., 2020; Alimova et al., 2022; Saidova et al., 2023; 
Saidova et al., 2024).  

2 MATERIALS AND METHODS 

Experimental studies according to GOST 31345-
2017 "Agricultural machinery. Tractor tractors. Test 
methods", as well as UzDst 3193:2017. "Testing of 
agricultural machinery. The method of energy 
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assessment of machines " (Uzdst 3193, 2017; GOST 
31345-2017, 2018). 

By changing the number of revolutions of the 
sowing discs of 2 different variants of the bare cottons 
seeds pneumatic sowing machine, the distance 
between the hives, the coefficient of variation of the 
actual value of the interval between the hives, the 
number of seeds that fell into each slot, their standard 
deviation, the proportion of slots into which the seed 
did not fall, the proportion of slots into which the seed 
fell were studied on a special stand, the length of the 
slots. 

The laboratory stand is a model of the planting 
process, while in practice it moves across the field on 
the surface of unobstructed soil, while the landing 
device is freely accessible on the stand, and the "soil" 
in the form of a conveyor belt is movable (Fig. 1).  

A pneumatic landing device 4 was installed on 
this test bench. To create a vacuum, an exhauster 5 
was installed, which is powered by an electric motor 
6. The pneumatic landing device is connected to the 
exhauster by an air wire. The electric motor 2, which 
is powered by direct current, and the circuit extension 
act as a landing gear drive. Rheostat 3 allows you to 
change the number of revolutions transmitted to the 
lander. 

 
Figure 1: Scheme of the laboratory stand for testing the 
planting apparatus.1, 6 – AC electric motors; 2-DC electric 
motors; 3-rheostat; 4-pneumatic landing apparatus; 5-
extractor; 7-conveying belt; 8-frame; 9-variator.  

Experimental studies were carried out with a 
single-row layout of the lander in the following order 
(Fig. 2). 

− the seeds are placed in the hopper of a 
pneumatic seeding machine; 

− solidol is applied to the conveyor belt so that 
the seeds from the sowing machine can stick to 
the tape; 

− adjustment of the set values of the unit speed 
was carried out using a variator; 

− when adjusting or changing the distances 
between the seeds in the slot, the number of 

revolutions of the disc of the sowing machine 
changed; 

− the number of revolutions of the disc of the 
seeding machine is determined using a 
tachometer through the valve of the disc of the 
seeding machine; 

− the laboratory stand has been launched. From 
the sowing machine, the seeds fell onto the 
surface of the conveyor belt. The stand was 
stopped when the surface of the tape was 
completely covered with seeds along the 
length; 

− the number of seeds in the slots that appeared 
on the surface of the tape, the distance between 
the slots and their elongation were measured; 

− counted the number of seeds that got into the 
slots; 

− the distance between the slots was measured 
using an electronic vernier caliper.  

 
Figure 2: General view of laboratory stand equipped with 
improved pneumatic planting apparatus.  

The set of numbers obtained as a result of 
measurements was processed by mathematical 
statistics methods and the average values of random 
variables (Mmed), the mean square deviation (±σ) 
and variational coefficients (V) were determined. 
They were entered into the appropriate tables and 
analyzed. 

In the punched planting method, the accuracy of 
sowing and the set distance between seeds (pitch) 
were taken into account, which corresponded to the 
criterion for evaluating the quality of sowing.If the 
sowing step between the seeds was less than half of 
the specified distance, then one seeder and two 
seeders were accepted.It was believed that if the step 
between the sown seeds is one and a half times larger 
than the specified step, then empty slots remain.This 
method was used to evaluate the performance of 
various seeding machines (Testing of agricultural 
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machinery, 1991; Testing of agricultural machinery, 
2001; Karimov et al., 2020; Irisov et al., 2023). Using 
this method of estimating the location of seeds, it is 
possible to quantify the quality of the sown seeds and 
visually assess the deviation for a given planting 
accuracy. This method makes it much more difficult 
to estimate the location of the seeds (Tukhtakuziev et 
al., 2020; Norchayev et al., 2022; Alimova, 2023; 
Aslonov & Irisov, 2023; Tukhtakuziev et al., 2023; 
Djiyanov et al., 2024; Mirzakhodjaev et al., 2024). 

3 RESULTS AND DISCUSSION 

All studies were carried out with seeds of the “Sultan” 
variety in good condition. The data obtained during 
the experimental studies were processed in 
accordance with the methods used in the study of 
technological processes in agriculture. 

Laboratory experiments were conducted 
according to GOST 31345-2007, accepted among the 
CIS countries, "Tractor seeders. The method was 
carried out on the basis of the requirements 
established in accordance with the "interstate 
standard", in particular in standard 6.3.2 
"determination of the quality indicators of the seeding 
apparatus during bench tests" and 6.3.6 
"determination of the distribution of seeds (slots) in a 
row".  

Experimental studies were carried out through the 
following planting discs. 

Option 1 is a planting disc with a circular hole (3.5 
mm in diameter); 

Option 2 is a planting disc with two circular holes 
(3.5 mm in diameter). 

 
Figure 3: Planting discs with holes of different sizes.  

The prepared a-shaped disk was mounted on an 
additionally machined pneumatic landing gear and 
mounted on a universal stand. During the 
experiments, the linear speed of the conveyor belt was 
increased to 2.1 m/s. This corresponds to the speed of 

the unit in the field, equal to 7.57 km/ h (MTZ-80x5 
tractor - reduced speed). The number of revolutions 
of the sowing disc was adjusted depending on the 
required value of the distance between the seeds. 

The holes for planting seeds in one row have a 
diameter of 3.5 mm, the diameter of the circle in 
which the holes are located is 180 mm, the number of 
holes is 32, the number of revolutions of the disk is 
31.5 ail/min, the linear speed of the conveyor belt is 
2.1 m/s, the degree of thinning in the pneumotype is 
40 mbar. With these parameters, the distance between 
the seeds in a row should be 10 cm. 

Based on the initial temporary requirements, 
when sowing seeds in rows and lowering one into 
each slot, the coefficient of variation of the actual 
values of the intervals between seeds should not 
exceed 15%, the number of seeds laid per unit length 
should be provided with an accuracy of at least 95%. 

The results of experiments on sowing seeds in 
one row are presented in Table 1. Vmed = 2,1 m/s; d 
= 180 mm;  z = 32 piece; dm = 3,5 mm; P = 40 mbar;  
The variety of seeds is "Sultan".  

The results obtained in experiments on planting 
seeds in one row are as follows: the planting accuracy 
was 97.1%, the coefficient of variation was 13.0%.  

In the experiments, two cases of fertilization per 
slot were noted, which amounted to about 8.1%. 
Cases where there were two seeds in one slot instead 
of one are also observed in modern overseas seeders, 
and no restrictions are imposed on the initial 
requirements. So we can say that at the Meyer level. 
Further experiments were aimed at determining the 
performance indicators of the pneumatic landing 
device during slot landing. The intervals between 
slots, the number of seeds dropped per slot, as well as 
the degree of elongation of the slots were taken as 
criteria for evaluating the slotting of seeds. In 
accordance with the temporary preliminary 
requirements, it is required that the coefficient of 
variation of the actual value of the interval between 
cells does not exceed 25%, that 85% of the generated 
cells are filled at a given value and that the number of 
cells is one more, equal or one less so that the cells 
are filled, stretched, does not exceed the sum of the 
seed lengths. 

The experiments were carried out in the following 
modes and parameters: the speed of movement of the 
conveyor belt (seeder) is 2.1 m/s, the rotation speed 
of the sowing disc is 31.5 and 19.7 rpm, the degree of 
thinning in the pneumotype is 40 mb, the diameter of 
the planting disc - circles with holes in the planting 
disc are 180 and 200 mm, the number of holes - in this 
case, the distance between the slots should be 12.5 cm 
(31.5 rpm) and 20 cm (19.7 rpm).  
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Table 1: Results of planting seeds in one row. 

Working mode Specification Distance between seeds, cm 
I II III Med.

n 
= 

31
,5

 rp
m

 
l у 

= 
 1

0 
cm

 
Мmed, cм 10,1 10,5 10,4 10,3
b±, cм 1,35 1,15 1,53 1,34
V, % 13,3 11,0 14,7 13,0
Share of seedless slots  
(≥ lу х 1,5), % 2,9 2,0 2,7 2,5 

Share of two-seeded slots  
(≤ lу / 2), % 2,6 12,5 9,3 8,1 

Share of 3 seed slots and more, 
% 0 0 0 0 

Table 2: Results of slot seeds in two. 

Specification 
n = 31,5 rpm; 
lу = 12,5 cm

n = 19,7 rpm; 
lу = 20 cm 

Мmed ± σ V, % Мmed ± σ V, %
Interval between slots, cm 13,1 1,37 10,4 19,2 1,91 10,0
Number of seeds falling into the 
slots, pcs 2,1 0,33 15,7 2,1 0,38 17,6 

Stretching of the slots, cm 0,9 0,70 81,2 0,9 0,76 85,0

Distribution of slots by 
seed, % 

0 1,2 
1 9,0 4,7 
2 76,0 75,2 
3 13,4 15,3 
4 1,6 3,6 

Planting accuracy (the amount of 
slots in which the number of 
seeds corresponds to standard 
(2±1 pcs.), % 

98,4 95,2 

Share of slots no more than 2 cm 
in length, % 93,4 91,6 

The amount of slots falling 
between the intervals, % 4,1 4,7 

 
The results of the experiments carried out are 

presented in Table 2. Vmed = 2,1 m/s;  d1 = 200 mm;  
d2 = 180 mm;  z = 32х2 piece;  dm = 3,5 mm;  P = 40 
mbar; The variety of seeds is "Sultan".  

4 CONCLUSIONS 

According to the results of the experiment, the 
following conclusion can be drawn:  

1. The number of rotations of the planting disc 
was 31.5 rpm, in the option where the specified 
interval was 12.5 cm: the interval between the 
slots was on average 13.1 cm, the vibrational 
coefficient of the actual value of the interval 
between the slots was equal to 10.4%.  The 
average number of seeds per slot was 2.1, with 
an average quadratic deviation of 0.33. The 
distribution of slots by seed was as follows: the 
proportion of unfertilized slots – 0%, the 

proportion of 1 – seeded slot – 9.0%, 2 – 
76.0%; 3 – 13.4% and 4-1.6%. The share of 
2±1 seed slots was 98.4% (according to the 
standard should not be less than 80%). The 
lengthening of the slots was on average 0.9 cm. 
It is required that the lengthening of the slots 
according to Standard does not exceed the sum 
of the lengths of the seeds that actually fell on 
them. Considering that the average length of 
the seed we have is 9.1 mm, the length of the 
slots should not exceed 1.82 cm or 2 cm when 
rounded (in experiments, based on GOST 
(standard), the measurement accuracy was 
taken 0.5 cm). According to the results of the 
experiment, the amount of slots no more than 2 
cm in length was 93.4%. 

2. The number of revolutions of the landing disc 
was 19.7 rpm in the variant where the specified 
interval was 20 cm: the interval between the 
grooves averaged 19.2 cm, the coefficient of 
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variation of the actual value of the interval 
between the grooves was 10.0%. The number 
of seeds in the slot in this variant also averaged 
2.1 pieces, with an average square deviation of 
0.38. The distribution of slots by seed was as 
follows: the proportion of unfertilized slots – 
1.2%, the proportion of 1 – seeded slots – 4.7%, 
2 – 75.2%; 3 – 15.3% and 4-3.6%. The share of 
2±1 seed slots was 95.2%. The lengthening of 
the slots was on average 0.9 cm, the amount of 
slots no more than 2 cm in length was 91.6%.  
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