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Annotation:This article presents an analysis of targeted research work aimed at developing
resource-saving technologies and technical means for burying vines, the development of an
energy-saving machine design that can bury vines at the required level with minimal damage,
the justification of the parameters of its working bodies that ensure their operation at the level
of agrotechnical requirements in the processes of interaction with vines and soil, as well as
recommendations for developing a machine that can bury vines at the required level with
minimal energy and resource consumption.
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The development of energy-saving technologies and modern equipment for wine growing is
taking a leading position in the world. "Considering that vines are grown on more than 7.545
million hectares worldwide," developing a machine that can bury vines at the required level
while consuming less energy and resources is an important task. In Uzbekistan, to prevent vines
from being frostbitten, they are buried with straw or soil in late autumn and re-opened in spring.
However, due to the lack of production of special equipment, this work has not been
mechanized and has been carried out manually to this day. This, in turn, sharply increases labor,
working hours, and other costs, preventing the establishment of large-scale grape plantations. In
this regard, great attention is being paid to developing machines and mechanisms that can bury
vines to the required level with minimal damage.

Targeted research is being conducted around the world to develop resource-saving technologies
and technical means for burying vines. In this direction, it is considered urgent to conduct
targeted scientific research to develop an energy-saving machine design that can bury vines at
the required level with minimal damage, and to substantiate the parameters of its working
bodies that ensure their operation at the level of agrotechnical requirements in the processes of
interaction with vines and soil.

The layout of vines in vineyards, the height of the vine, the diameter of the trunk, the distance
of the lowest branches from the ground, the width of the rows, and the deviation of the vines
relative to the row axis are all parameters that affect the planting process.

It is known that the physical and mechanical properties of the soil are one of the most important
factors in justifying the design and operation of a vine-burying machine.

Experiments to study the architectonics of vines, their location in the vineyard, and the physical
and mechanical properties of the soil were conducted in November 2019 in the vineyards of the
«Halim Habibjon» farm in the Bukhara district of the Bukhara region. The experiments were
conducted in 5-6-year-old vineyards planted with the common varieties of raisins and table
grapes. The planting scheme for vines is 4x3 m, the width between rows is 4 m, and the
distance between vines in a row is 3 m. In many parts of our republic, vines are planted in this
scheme.

The necessary control and measuring instruments and equipment were selected to conduct the
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experiments [1]. Measurements were taken to determine the transverse distance between vines
and the deviation of vines from the row axis using a 50-55 m long rope, several stakes, and a
measuring tape (Figure 1). In this case, a rope was pulled 1 m across the trunk of the vine and
the distances Xi, Xo,...,Xn» were measured. The difference between successive results indicates
the deviation of the vines from the row axis [2]. The longitudinal distance between vines was
measured from the center of their body.

N 50-55m .
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1 m
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Figure 1. Scheme for determining the deviation of grapevines from the row axis

A measuring tape 1 m long (with an error of 2 mm) was used to measure the height (h;) of the
trunk of the vine bush. The distance from the soil surface to the lowest branch was measured
along the body axis.

The diameter of the trunk of the vine was determined by the length of the circumference using
an elastic measuring tape with a scale of 1 mm at a height of 20 cm above the soil surface.

The cross-sectional diameter of the planted vines was determined by hand from the highest
point of the planted vines using an elastic measuring tape graduated in 1 mm increments, based
on their circumference..

Measurements of the above-ground architecture of vines and their location in vineyards were
carried out in 25 replicates. Field experiment data were processed using mathematical statistics.
The following was determined: Mo+ is the arithmetic mean and +c is the standard deviation [3].
A special laboratory-field device design scheme was developed taking into account the
operating conditions of the device. Figure 2 depicts the structural diagram of the laboratory-
field device.

The device consists of a frame, suspension mechanism, support wheels, ball bearings, and right
and left bodies. The device is designed to be able to change the vertical distance from the
support plane to the lower attachment point of the suspension device, the transverse distance
between its bodies, the longitudinal distance between the body and the ball bearing, the height
of the body's working surface, and other parameters within a wide range.

The vertical distance from the support plane of the device to the lower attachment point of the
suspension device is changed by moving the fingers into the upper or lower holes of the
brackets I, II and III on the frame.

The transverse distance between the bodies is adjusted by moving them to the right or left along
the transverse beam IV.
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Figure 2. Structural diagram of the laboratory-field device

1 — hanging device; 2 — frame; 3 — bodies; 4 — support wheels; 5 — bushing; 6 — plank; I, II and
III — suspension brackets;

IV — cross beam, V — ear (place of fastening of planks);

VI — ball bearing mounting brackets

a) side view; b) top view

The longitudinal distance between the bodies and the main bearing is changed by moving the
main bearing forward or backward along the brackets VI.

The height of the cabinet work surface is changed by attaching slats of different heights to the
ears V.

Based on the results of the research, the following conclusions were presented:

1. Currently, in our republic, planting vines is carried out manually. As a result, labor costs are
increasing and burial times are lengthening.

2. Machines that can be aggregated with chainsaw tractors and bury vines have been created.
However, they have not found a place in agricultural production due to their high fuel, labor
and time consumption, their structural complexity, and their inability to completely bury vines.
In addition, these machines are morally obsolete and cannot be aggregated with the high-power
tractors currently available in our republic.

3. The above shortcomings can be overcome by developing and using a vine-burying machine
that can be aggregated with modern wheeled tractors.

4. Based on the above, it is urgent to conduct targeted research aimed at validating the
parameters and operating modes of the working bodies of a vine-burying machine.

5. To ensure high-quality burying of vines at the required level with low energy consumption,
the coverage width of the burying bodies must be at least 45 cm..

6. To ensure proper embedding of vines with soil, the external transverse distance between the
bodies of the machine that bury them should be between 2.16-2.46 m..

7. In order to fully form the soil mound required for burying vines, the angle of installation of
the machine's burying bodies relative to the direction of movement of the share blades should
be at least 55°, and the angle of entry into the soil should be between 20°-26°.
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