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ABSTRACT

The article presents the results of research on the development of energy-resource-saving
technology and a combined machine for its implementation, on the cultivation of melons.
Key words: gourds, technology, soil, subsurface processing, technological operation,

combined machine, furrow, sowing.

Introduction

Today, about 3.5 million people worldwide die each year. hectares, including 2.7 million in
Asian countries. melons are grown per hectare, which is 77% of the total cultivated area [1].
In the cultivation of melons, it is important to use advanced technologies and modern
techniques of tillage while maintaining soil fertility for high yields. It is known that currently
the preparation of fields for planting melons consists of agro-technical measures, such as
fertilization, plowing, leveling, chiseling, harrowing, mulching and digging ditches. It is
recommended to sow the seeds of melons only after the implementation of these technological
processes. Repeated tillage from the field to the soil leads to an increase in labor, energy and
fuel consumption, structural failure and over-compaction. It also increases the type and
number of agricultural machinery, prolongs the preparation of the soil for planting, which leads
to a decrease in productivity in horticulture [2 - 18].

The aim of the study is to substantiate the optimal design of a combined machine for preparing

soil for sowing melons and gourds.
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Literature Review

The problems of high-quality soil preparation for sowing melons and gourds are considered in
many scientific works [2-18]. F. Mamatov, BS Mirzaev [2-11] studied the issues of basic
processing, thorium interaction of working bodies with the soil. Research on the creation of
machines for melon growing, the substantiation of the designs and parameters of their working
bodies were carried out by VG Abezin [16], A. Em, V. Zhukov [17], VI Malyukov [18], and
others. VG Abezin [16] substantiated and developed working bodies for pre-sowing soil
cultivation and sowing melon seeds. Research by A. Em and V. Zhukov [17] is mainly aimed
at developing machines for inter-row processing of melons. These studies did not consider the
development of machines for sowing melons after winter crops. The above disadvantages can
be eliminated by developing a machine for preparing the soil for sowing melons after winter

crops in one pass of the unit.

Materials and Methods

Performance indicators of the combined machine determination according to Tst 63.04: 2001
“Tests of agricultural machinery. Machines and implements for surface tillage. Program and
test methods “and Tst 63.02: 2001 Testing of agricultural machinery. Machines and

implements for deep tillage. Test program and methods ™.

Results

Based on the analysis of the literature and the results of research, a technology has been
developed aimed at preparing the land for planting melons and minimal tillage of the soil
during planting. In developing this technology, the following were taken into account:
fertilization, basic tillage of the soil and its preparation for planting melons, as well as the
coincidence of sowing dates; the need to prepare the soil for planting melons as soon as
possible; availability of powerful tractors for aggregation of combined machine; the ability to
conduct all processes simultaneously with the help of working bodies.

Based on the research, a prototype of a combined machine for growing melons (conditional

brand PKTV-3,6) was prepared at JSC BMKB-Agromash and tested in the fields of farms of
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Kamashi district of Kashkadarya region. In tests, the machine was aggregated with a TS-130

tractor.

The proposed technology is implemented as follows (Figure 1): the spacing of adjacent
planting areas is softened, then the surface area of the planting area, i.e. winter wheat stalks
and weeds, 1s divided into two and cut and laid on the sides accordingly, then the planting area
soil deep loosened and at the same time an irrigation ditch is formed and local fertilizer is
applied. The corridor where the seeds are planted, i.e. the soil on both sides of the irrigation

ditch, is ground, leveled and compacted, and then the seeds are planted.
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Figure 1. The scheme of the new technological process of preparing the fields for planting
melons: a — the cross-sectional profile of the field after the planting area has been softened
between the surfaces and the stalks have been turned to the right and left; 6 — cross-section
profile of the field after sowing seeds with deep loosening of row spacing and opening of

irrigation ditches

This technology is implemented in one pass by a combined machine that cultivates the soil
and prepares it for planting, fertilizing and planting melons.

Combined machine frame 1, hanging device 2, disk blade 3, left and right rolling lister type
housing mounted on the axis of symmetry of the unit 4, softeners 5, deep softeners with tilting
bevel handle 7, fertilizer feeding apparatus 8, softening-leveling roller 9, sowing machine It
consists of 10 and a base wheel 6s. The spool 9 and the sowing apparatus 10 are hinged to the
frame (Fig. 2).

The combined machine is mainly used in the preparation of fields freed from winter wheat for

planting melons (Fig. 3). The technological operation of the combined machine is carried out
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as follows: series-mounted softeners soften the field on the side of the planting area, ie the

field between adjacent rows to a depth of 12-15 cm and cut the root of weeds, rolling hulls
equipped with sliding plates in the form of listers 4 Cut to a depth of -10 cm and roll over the
loosened field to the right and left, respectively, then the planting area is loosened deep with
sloping handle softeners and fertilizers are applied to a specific place along the line where the
seeds are planted at the same time. Using a softener-leveling roller 9, the row spacing soil is
softened and compacted and prepared for sowing, and the seeds are sown with a sowing

machine.

Figure 2. Constructive scheme of the combined machine:
I - frame; 2 - hanging device; 3 - disc blade; 4 - double housing with a guide plate in the
form of a lister; 5 - straight cutter; 6 - base wheel; 7 - sinker; 8 - fertilizer; 9 - reel; 10 -

sowing device; 11 - reference plate; 12 - thinner

It was found that the quality of soil preparation and planting processes for planting melons
with a combined machine depends on the mutual location of the working bodies and their
parameters [8, 9].

In the tests, the working depth of the seedbed was set at 30 cm, while in practice its average
value was 30.6 cm. The average fraction of fractions smaller than 50 mm was 76.2%, the
unevenness of the treated field surface was 7.8 cm, the width of the top of the irrigation ditch

was 58.4 cm, and the depth of the irrigation ditch was 21.8 cm. This allows you to sow the
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seeds of melons in two rows at the top of the ditch, with 60, 70 or 90 cm between the main

TOWS.

Figure 3. A view of the working process of a combined machine in a field emptied of wheat

It is clear from these data that the performance of the combined unit meets the requirements
of agrotechnics. The developed combined machine reliably performed the specified
technological processes.

Combining tillage with and without tillage, as well as deep loosening of the soil with tape, the
formation of irrigation ditches and sowing of melon seeds leads to a sharp reduction in energy
consumption and prevents water and wind erosion. Applying fertilizer to a specific location

on two tiers increases the efficiency and productivity of the use of mineral fertilizers.

CONCLUSIONS

The use of a combined machine that implements energy-saving technology for growing
melons ensures quality preparation of the soil for planting and planting melons in a short time,
prevents soil erosion and over-compaction, reduces labor and capital costs, increases the yield

of melons.
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