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Abstract: In our conditions, corn is the most cultivated crop, because it is used mainly as feed for cattle. However, germination as well as the
amount of maize produced is influenced by a number of factors, in which it is necessary to focus on achieving uniform emergence, sowing
within the optimal time period, achieving the right density and achieving an even distance between plants. The choice of sowing technique
has a great influence on the formation of the future harvest, since sowing is one of the most important work operations, usually with an
irreversible condition. In this paper, we focused on the comparison of Horsch seeder in different working conditions
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1. Introduction

Agriculture has been affected by a number of factors caused by
the price situation on the European and world markets for
agricultural commodities [7]. The price development of agricultural
commodities has been influenced by short- and long-term factors,
which have been reflected in the economics of agricultural
operators and thus in the economic performance of the sector as a
whole [6].

The economic situation can have an impact on the purchase of
agricultural equipment. The choice of sowing equipment has a
major impact on the production of future harvests, as sowing is one
of the most important work operations, usually with an irreversible
condition.

High-quality ploughing creates suitable conditions for minimal
land invasions in the spring season. In areas that are drier with
insufficient rainfall, it is therefore recommended to make a rough
furrow in autumn. Spring soil preparation for sowing maize must
ensure that the soil warms up quickly, providing sufficient air for
seed germination and conserving soil water [3]. The depth of soil
preparation should be chosen only to the depth of sowing and care
should be taken to ensure that no clods form during preparation and
to avoid excessive compaction of the soil. Soil preparation should
begin as soon as soil conditions allow [5]. Split preparation is
adequate and has several phases. The first phase ensures that the
soil surface is level and loosened. The second phase ensures the
preparation of the seedbed [9]. During spring soil preparation, it is
necessary to limit land inputs to a minimum (to prevent soil
compaction), to save excessively on soil moisture, to prepare
adequate conditions for the growth of the first weeds and their
gradual elimination, to incorporate fertilizer into the soil as
necessary and to create a full seed-bed which will ensure uniform,
rapid and high-quality maize emergence [2].

The essence of minimizing tillage technology is the elimination
of mechanical intervention and the reduction of tillage intensity to a
minimum. By combining individual work operations up to "all in
one pass" technology. The tool kits that are used are composed of a
pusher soil cultivator (in front of the tractor), tools for pre-sowing
soil preparation, sowing with fertilizer application, or band spraying
of herbicides on the sown row [11]. Minimization operations are
mostly about limiting basic tillage or even excluding it from the
technology of sown maize cultivation. A problem with the use of
minimization practices in sown maize cultivation is the insufficient
warming of the soil in the spring period [8].

The main objective of sowing is to place the seeds so that the
plants have the required growing space in the soil for their growth
and development in the horizontal and vertical planes [10]. Sowing
also influences how and in what quality the plant emerges. It
creates favourable conditions for further crop treatment during the
growing season and thus also influences, for example, harvest
losses [11]. The following requirements are imposed on sowing:
date, stand density, depth and sowing rate. Precision drills are used

for uniform sowing depth because they sow a precise number of
seeds and distribute them evenly over the soil surface [1].

The aim of the paper is to evaluate the quality of sowing at
different working speeds, in terms of the desired seed distribution in
the row [4].

2. Materials and Methods

Horsch Avatar 4.16 SD

- Sowing into uncultivated soil

- Sowing into mulch

- Sowing into conventionally treated soil

- Use in stony, clayey and very heavy soils.

The wheel of this drill, which is oppressive, is reliable for
closing the drill rows in all conditions. The design of the oppressor
wheel can be steel or rubber, based on soil conditions. The tamping
wheel angle is adjustable as standard. Catch wheels, in each row,
reliably fix the seed in the sowing row.

Fig.2 catcher wheel
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This machine is precise in that the ample width of the guide
wheels ensures, even with a maximum pressure of 350kg, precise
depth control in both light and loose soil.
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Fig.3 Methods of switching off sowing units

The detection of the horizontal distribution of seeds after
sowing (seed spacing in the row) is more technically demanding
and usually associated with a possible displacement. In accordance
with 1SO 7256/1, an indirect method is used for assessing the
quality of horizontal seed spacing by measuring plant spacing. The
plant spacing was recorded over a 40 m stretch with a 10-fold
repetition on an attached paper strip.

The assessment of seed distribution in the row or plants in field
measurements is carried out according to the so-called multi-species
normal distribution. When evaluating the quality of sowing, the
distribution of seeds (plants) in the row, it is necessary to know the
required plant spacing PVR (in the field) or seed spacing PVS
(under laboratory conditions), the measured plant spacing bri in the
field and the effective plant spacing EVR (Fig. 5). EVR is
determined by calculation as a certain mean value of the measured
spacings. When assessing the quality of sowing under field
conditions, we classify the measured bri distances [11]

into: - doubles, where for the bri distance 0 <bri < 0.5 (EVR).
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Fig.4 Plant spacing accuracy expressed by standard deviation

sr brl, br2...bri - measured distances of plants in the field

EVR - calculated effective seed (plant) distance,

PVS (PVR) - required seed (plant) distance - given by machine
setting [11]

3. Results

PD Suché Brezovo - Velky Lom (district Vel'ky Krtis) has been
operating for more than 60 years. It is a classic cooperative with
traditional agricultural production, including the breeding of about
620 cattle. Their original area was 1260 ha, but today they manage
2612 ha of agricultural land, of which 970 ha are TPP. They operate
in nine cadaster’s of the surrounding municipalities. The soils range
from clay to sand - including stony - and the terrain is mainly hilly.
Due to the high prevalence of wildlife, their production is limited to
cereals, soybeans and maize silage.

Results of the evaluation of horizontal seed spacing In the
evaluation of the quality of sowing, the seed spacing is evaluated
because the row spacing is fixed on the drill, so the evaluation itself
consists of an assessment of the regularity between seeds in the row.

Other factors such as working speed, quality of pre-sowing soil
preparation also influence the quality of sowing or the regularity of
seed spacing.
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Tab. 1 Table with measured data
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m.s”' mm | mm % 1000/ha | mm % % % % %
Horsch 1.66 | 160 | 138.2 65.79 96.140 85.08 | 40.20 | 14.43 | 12.37 6.18 36.06
Horsch 1.66 | 160 | 399.9 88.88 49.393 54.28 | 25.00 | 27.77 | 13.88 | 16.67 | 831
Horsch 1.66 | 160 | 350.1 61.11 38.787 1996 | 61.61 | 19.44 | 25.00 | 8.33 24.97
average | 1.66 | 160 | 296.0 71.63 61.436 | 49.77 | 42.27 | 20.54 17.9 1038 | 23.11
Horsch 2.22 | 160 | 205.7 76.47 58.473 21.20 | 82.45 5.88 9.41 10.58 | 31.75
Horsch 2.22 | 160 | 462.3 83.87 40.318 | 46.23 | 42.71 | 29.13 | 12.90 | 12.90 | 19.34
Horsch 2.22 | 160 | 528.0 80.01 42.087 17.41| 14.38 | 20.00 | 12.00 | 16.00 | 12.00
average | 2.22 | 160 | 398.6 80.11 46.953 28.15| 46.51 | 18.30 | 12.77 | 13.16 213
Horsch 2.77 | 160 | 244.3 75.02 68.223 90.69 | 81.50 | 15.21 | 15.22 6.52 15.2
Horsch 2.77 | 160 | 467.5 90.90 43.208 64.36 | 63.58 | 30.30 9.9 12,12 | 1812
Horsch 2.77 | 160 | 342.5 82.70 64.882 | 99.43 | 54.67 | 33.33 3.43 10.00 | 19.96
average | 2.77 | 160 | 351.4 82.87 58.771 84.82 | 66.58 | 26.28 9.24 9.54 17.76

On the basis of the results (tab. 1) obtained, I can conclude that
the accuracy of sowing is determined by the value of the standard
deviation. When comparing the influence of the working speed, the
smallest value of this deviation was obtained at a speed of 2.22 m/s.
Its average value was 28.15 mm, which, according to the DLG's
evaluation of the seed drill trials, is a very good evaluation.
Similarly, as far as the representation of double sowings is
concerned, the lowest value for this speed is 18.30%. At a speed of
2.77 m/s this value was 26.28 %. Conversely, at the lowest speed of
1.66 m/s it was 20.54 %.

Even worse in terms of future yield results are the omissions
caused by failure to sow or raise the plants. They can be single or,
in the case of failure to sow for any reason, e.g. damage to the
sowing system, multiple.

The lowest values of these omissions were obtained at a speed
of 2.77 m/s and the value was 9.24 %. At the same time, | can state
that we have noticed a trend with decreasing working speed, the
percentage of single skips has decreased.

4. Conclusion

The results of our research have shown that the application of
soil conservation technologies has a positive impact on the quality
of sowing and the overall efficiency of agricultural production.
Specifically, technologies that minimize erosion and preserve soil
structure contribute to more uniform seeding and increase
germination percentage.

Analysis of the different seeding techniques showed differences
in their performance depending on the tillage method used. The
findings suggest that modern sowing machines, in combination with
appropriate soil conservation practices, perform best in conditions
where mechanical soil degradation is minimized.

In conclusion, the integration of soil conservation technologies
into modern farming systems is key to achieving higher quality
seeding and sustainable agricultural development. Our findings
provide a solid basis for further research and practice, and we
recommend continued investigation of different types of seeding
techniques and their interactions with different soil conservation
practices.
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