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Abstract. The research aims to develop a seed drill for precise seeding on
a ridge with drip irrigation. The basic principles and methods of classical
mechanics, mathematical analysis, and statistics were used in this study.
The existing technologies of sowing cotton seeds are analyzed. The authors
have developed a method of seeding the cotton on the crest with drip
irrigation and drill for its implementation, including the working body for
fertilizer, shaper gasket comb attached to him Coulter, sigortac for seeding,
packer roller, device for laying irrigation hose, and sigortac for sealing
hose soil. Combining the operations of sowing cotton seeds with the
simultaneous formation of ridges, fertilizing, and drip irrigation helps to
reduce labor costs and increase the yield of raw cotton. This reduces the
consumption of irrigation water, simplifies the design of the irrigation
hose, and increases its service life

1 Introduction

Success in the cultivation of crops largely depends on the timing and quality of tillage
[1], sowing [1, 2] and harvesting crops [3], and the latter, in turn, - on the methods of
its implementation and the perfection of the design of machines [4-6]. Considerable
experience has been accumulated in combining technological operations for tillage,
fertilization, and sowing by using combined machines and aggregates [7-23].
Increasing the yield of cotton and harvesting it in the optimal time is associated
with ensuring the production of early, friendly and healthy seedlings. However, in
recent years, cotton growers in Uzbekistan during the sowing season face great
difficulties due to adverse weather conditions (heavy rains, frost on the soil, etc.).
Because of this, cotton has to be replanted on the part of the area, which leads to a
decrease in its yield, delayed harvesting, and higher production costs. In this regard,
the cotton growers of our Republic were faced with the task of changing the technology
of growing cotton, which would allow for high-quality sowing at an early date,
complete the harvest in October, and thus make it possible to carry out all the
necessary fieldwork in full for the next year's harvest, before the onset of inclement
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days [28]. To avoid the impact of adverse weather conditions on cotton growth in
several regions of our Republic, sowing on ridges has begun instead of sowing cotton
on a smooth field [29]. With this technology, after heavy precipitation, puddles do not
form over the seedbed. For the organization of sowing using this technology, it is
currently necessary to cut the ridges in the fall. Before sowing to prepare their top for
this work, all this entails significant labor and material costs, which dramatically
reduces the effectiveness of this technology. In addition, as the experience of sowing
cotton along the ridges has shown, it is very difficult to carry out it with existing
sowing units since the seeder's coulter does not have the necessary support here [31].
To eliminate these shortcomings, it is necessary to develop a device for sowing
cotton on the ridges, which would allow at the lowest cost to get early and healthy
seedlings without replanting, and most importantly, protect these crops from rain flows
and, if necessary, carry out feed irrigation.
The research aims to develop a seed drill for the precise seeding of seeds on a ridge
under drip irrigation.

2 Methods

The basic principles and methods of classical mechanics, mathematical analysis, and
statistics were used in this study.

Considering the shortcomings in the existing sowing technologies in the old irrigation
zone, where seedlings can be obtained from natural moisture, and there is enough fertile
soil, beds (at least 100 mm high) can be formed simultaneously with sowing. In this
direction, special devices for the cotton seeder were developed. For example, a seed drill is
known [34], its disadvantages are not straightness of sowing seeds, caused by the wagging
of the coulter in the transverse direction relative to the bed due to the lack of support; the
collapse of the bed during the growing season of the plant due to the lack of their
compaction; lack of targeted fertilizer application.

The study's objectives are to achieve the straightness of seed sowing, the formation of a
compacted bed directly during sowing with simultaneous targeted application of fertilizer
for seeds, laying and sealing of irrigation hoses on the ridge of the bed.

The tasks are achieved [17, 18] by rigid mounting opener to shaper-seal, picking device
planter fertilizer, and packer hose drip irrigation improved the indicator of sustainable
irrigation, increase of service life of the irrigation hose and using water outlet hose with the
soil to reduce pressure jet of irrigation water.

The essence of the method [33, 34] is that the seeds are sown on the ridge of the bed
above the layer of mineral fertilizers applied simultancously with sowing, the beds are
formed directly during sowing with soil compaction, and watering is carried out using drip
irrigation hoses laid on the ridge of the beds in specially pressed and filled with soil
recesses.

3 Results and Discussion

Planter for the implementation of the proposed method consists of consecutive working on
1 fertilizer, capacity 2 for fertilizers, tool provider 3, driver of the seal of a bed consisting of
a visor 4, block 5, having the form of a mirror installed skimmers, with the output of a
trapezoid. The visor 4, smoothly passes into the upper roof 6. The side flaps and the
housing cover gradually narrow. The coulter 7 is rigidly connected to the shaper-sealer,
which ensures straightness of seeding by eliminating the influence of the coulter relative to
the shaper-sealer. Sock is installed on the seed Bank &, behind him is sigortac 9 for seeding,
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skating rink 10 and device for laying of irrigation hose, including drum for winding 11 of
12 hose, guide rollers 13, 14 presser rink, and sigortac 15 for termination of the laid hose,
16 seeds are made on fertilizers 17.
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Fig. 1. Planter layout

Fig 2. Diagram of the shaper

Fig. 3. Mounting diagram
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Fig. 4. The scheme of the ridge with the location of the irrigation hose, seeds, and fertilizers.

Figure 2 shows the front view of the bed sealer, Fig. 3 shows the sealer in isotherm with
holes 18 for the bolts of the rigid attachment of the coulter to the shaper.

The technological process of the seeder and the functional tasks of its elements are as
follows.

With the forward movement of the seeder, the working body 1 introduces mineral
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fertilizers into the soil, the dumps of the shaper-sealer 5 are raked, compressed in the
horizontal direction of the pre-treated (harrowing, not enough, etc.) soil and give it a given
shape. Due to the narrowing of the cross-section of the shaper body, the beds are pressed to
a given value of the soil density.

As with a traditional planter, Coulter 7, sow the seeds on the crest of the garden, buried
seeds the earthing devices 8, 9 packer roller compacts the soil over the seeds sown to ensure
reliable contact of seeds with the soil and on the crest of the ridges pushes deeper under
laying irrigation hose drip irrigation. In these recesses, the irrigation hose 12 is laid,
winding it from the drum 11, passing through the guide rollers 13 and the rolling roller 14,
and the earthing devices 15 fill the hose with a layer of soil. Thus, in one pass of the seeder,
the entire work cycle is provided for creating a compacted bed, local and targeted
fertilization 17, sowing seeds 16, and laying the irrigation hose.

The cross-section of the bed after the passage of the seeder with the sown seeds 16, the
introduction of fertilizer 17, and the laid irrigation hose are shown in Figure 4.

The advantages of drip irrigation (saving irrigation water, fertilizers, reducing the cost
of weed control) are well known. The method is widely used on a global scale, mainly in
the plantation cultivation of agricultural crops. The objective of the design of the irrigation
hose is to improve the stability of irrigation and increase the service life of the irrigation
hose.

In the design of the irrigation hose made of elastic plastic, the water outlets are arranged
in a single line on one side of the irrigation hose with flanging at the edges of the holes to
give them strength against breaks at the edges of the holes. Water outlets are round holes;
the ratio of their holes to the diameter of the irrigation hose is d/D = 1/(30-40); the holes are
made in the wall on one side of the hose at a distance of L = 8§0-400 mm.

Figure 5 shows a cross-section of the hose 2, filled with water 8 and a water outlet 3, at
the edges of which a flanging 4 is made.

As you can see, the irrigation hose has a relatively simple design; the ratio of the
diameter of the holes to the diameter of the hose 1/ (30-40) allows you to ensure a uniform
flow of water along the irrigation hose at a low head. Because the water-filled hose is
located with water outlets down, the irrigation water jet due to the resistance of the soil
reduces the pressure, and the irrigation effect is adequate for watering drops, that is, the soil
in contact with the dropper compensates for the pressure of the jet.

The closest analogue of the laying method is the invention (SU1634957).

Fig. 5. Irrigation hose design
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Fig. 6. Layout of the water outlets on the hose segment

According to the analog, a perforated irrigation hose is placed on the surface of a pipeline
laid in a trench. When the pipeline is filled with water, the hose is brought to the surface of
the field for irrigation.

The disadvantage of the analog is the complexity of the system and the overspending of
irrigation water since irrigation is carried out by jet, not drip.

The task of the method of laying the irrigation hose is the contact of the water outlets.
As a result, the soil, due to direct contact with the water outlet, acts as a pressure
compensator for the water jet, and a thin layer of soil on top of the hose protects it from
sunlight, thereby extending its service life.

The irrigation hose is placed on the ridge of the bed for drip irrigation with water outlets
on the soil surface and covered with a layer of soil; the angle of deviation from the axis of
the water outlet to the soil surface should not exceed 150.

The best option for laying a hose is to lay with the arrangement of water outlets along
the normal (perpendicular) to the soil surface. However, experiments [29] conducted
Yangiyul district, at the site of the State centre for certification and testing of agricultural
machinery and technologies under the Cabinet of Ministers of the Republic of Uzbekistan
showed that the overflow contact with the soil (due to the deformations of the soil and the
pipe) is achieved when inclining the axis of the outlet to the soil surface 150. In the
experiments, we used a water pump of the GRANDFAR-1 type with a capacity of 30 cubic
meters per hour per hectare. Local manufacturers make all irrigation hoses. Irrigation hoses
are elastic, have a thickness of 250-300 microns, a certain diameter, and size of the hole for
irrigation; when watering, the hose expands in diameter, and in the absence - narrows, and
thus self-cleaning occurs from the Elijah layers inside the hoses. The length of the irrigation
hoses is from 100 to 250 meters, the distance between the holes is from 7 to 10 cm.
According to this method, watering can be organized immediately after sowing as
according to agricultural technology. In studies, it was determined [29] that the water flow
rate for furrow surface irrigation was 6000 m3, and for the proposed irrigation method on
the ridge — 2000 m3. Opening of irrigation furrows, manual thinning was not performed.

Laying irrigation hose shown in figure 7, which schematically shows a cross-section of
1 beds, irrigation hose 2, outlet 3, track 5 from the compactor planters, the layer of soil 6 to
cover the hose from the solar radiation, the contour of the 7 areas of moisture, the root
system of plants 8, the angle a is the deviation of the axis of the outlet to the soil surface.

The irrigation hose is laid out in the field along the rows of the plant on the ridge of the
bed along the track of the figured rewinding drum of the seeder with water outlets down.
One end of the hose is hermetically sealed, and the other is connected to a source of
irrigation water with a pressure (0,1-0,3 atm.). Water entering the hose fills it and flows out
through the holes. Meeting the resistance of the soil reduces the pressure, providing
irrigation in a similar way to watering with drops. Thus, the soil serves as a jet pressure
compensator.
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Fig. 3. Installation diagram of the irrigation hose

4 Conclusions

1.

Combining the operations of sowing cotton seeds with the simultaneous formation of
ridges, fertilizing, and drip irrigation helps to reduce labor costs and increase the yield
of raw cotton.

Implementing the proposed method of sowing cotton seeds will allow, along with
saving irrigation water and fertilizers, to significantly simplify the design of the
irrigation hose and increase its service life.

Planter to combine the operations of sowing seeds of cotton with the simultaneous
formation of ridges, fertilizer and drip irrigation should consist of the working body for
fertilizer, driver of the seal of the comb opener, rear roller, device for laying irrigation
hose, and sigortada for sealing hose soil.
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