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ABSTRACT
In Hungary the spring time sowing of maize and sunflower is very critical, as the optimal time window is short. The soil
moisture decreases rapidly, and the unstable weather conditions create even more difficult conditions for the farmers, but
the sowing quality and the plant density have strong effects on the yield. In our experiments we explored the possibility of
speeding up the process of sowing, as a solution to this problem, and found that compared to the baseline, the increased
speed caused perceptible quality problems, and density loss. These problems may lead to serious yield and economical
loss, so the increased sowing speed is not an advisable option.

1. INTRODUCTION

uniformity of sowing depth. Optimal sowing time
and quality is crucial for reaching the potentially
maximum yield. Of course, hybrids with shorter
growing times have a wider optimal sowing time
interval than hybrids with longer growing times.
(Radics et al., 2012) Regression analysis for various
sowing dates showed that maize sown between 1020th April gave the highest yield. (Árendás et al.,
2012) Optimal plant density varies between 6373 000 plant/ha, depending on the hybrid. (Berzsenyi
et al., 2005) Others found that the optimal density
being 70 000 plant/ha, the yield decreasing severly
with decreased or increased density. (Kovács et al,
2016)
Optimal sowing time for sunflower is between
15th of April and 10th of May, it is sown usually
with a pneumatic seed drill per row at a row spacing
of 70-76.2 cm. The sowing depth is usually 4-6 cm.
(Radics et al, 2012) Agrotechnical factors have a
great influence on the yield of sunflower hybrids.
Optimal plant density regarding yield and oil content
is 55 000 plant/ha for most hybrids. (Szabó et al,
2007) Optimal sowing time, and density has a strong
impact on yield and oil content, even the smallest
deviation from the optimal value can cause serious
yield loss. (Novák et al, 2013)

The two most important wide row crops in
Hungary are maize and sunflower. The sown area of
maize in Hungary has been exceeding 1 million
hectares for several decades, our most important
fodder crop. Sunflower has been the main oil crop
and sown area in Hungary since the 1990s, and plays
an important role in our diet. According to the data of
the CSO, the harvested area of sunflower was around
350 thousand hectares in the 1990s, by 2017 it had
already reached 704 thousand hectares. (Hungarian
Central Statistical Office, Summary data of
agriculture, 2020)
The main characteristics of sowing are sowing
time, row spacing, stem spacing, sowing depth and
the amount of seed sown, which greatly influence the
subsequent yield.Maize sowing time is affected by
changes in soil temperature, it requires a soil
temperature of 8 to 12 ° C to germinate, but recently,
due to global warming, the soil temperature has
already reached 10 ° C in the first half of April.
(Berzsenyi et al., 1995) Therefore, our previous
knowledge about the optimal sowing time needs to be
re-evaluated. Today, the optimal sowing time is April
10 to May 2. Maize is sown with a pneumatic seed
drill per row at a row spacing of 70-76.2 cm and a
seed spacing of 16-22 cm. The sowing depth is
usually 5-6 cm. (Antal et al., 2005) The quality of
sowing includes the invariant stem distance, and the
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2. OBJECTIVES

encourage farmers to increase sowing speeds to
maintain optimal sowing times. However, this
Due to the size of the area sown with maize
process jeopardizes the quality of the work and can
and sunflower, the profitability of the agricultural
thus lead to crop losses. To investigate this, we set up
sector and the output of gross domestic product
sowing speed experiments in the spring of 2020.
depend to a large extent on the success of their
cultivation. When growing an arable crop, sowing it
at the optimal time and the precise execution of the
3. METHODOLOGY
sowing is a central point of crop production.
The sowing speed experiment was set up in 5
Mistakes made during sowing cannot be corrected
different locations in Hungary. The five sites, which
later. The grower is interested in the number of plants
are well separated in terms of territory, were in the
to which the maximum yield belongs. The main
proximity of the settlements of Tura, Tápiószőlős,
characteristics of sowing are row spacing, stem
Hegykő, Simaság and Fertőd.
spacing, sowing depth and the amount of seed sown,
In the experiment, the effect of different
which greatly influence the subsequent yield. We
sowing rates on sowing parameters was investigated.
have plenty of research materials and practical
The set travel speeds were 10, 12, 14, 16 and 18 km /
experience on the optimal values of these parameters,
h in most cases. The 16 and 18 km / h treatments
but there is less talk in the literature about the exact
were not set at all locations, as the seed drills used by
choice of sowing speed, although it affects all the
farmers could no longer withstand this high forward
parameters that are the main characteristics of
speed, and their accuracy was drastically reduced.
sowing. The quality of sowing also has a direct effect
The distance between the plants was measured
on germination, plant development dynamics, the
later in the vegetation period. Plant spacing was
necessary plant protection work and the quantity and
checked in a distance of 5 meters in a total of three
quality of the crop. The number of plants planted and
rows. Sowing depth was measured randomly at 2-2.5
the number of plants actually germinated can be
meters. Later, the plant spacing was also checked by
significantly different in practice if the sowing
remote sensing with drone orthophotos.
conditions were not appropriate. Due to increasing
climatic extremes, farmers have less and less time
4. RESULTS
intervals to get the propagating material into the soil
The main purpose of setting up the experiment
at the right time, with optimal moisture. So one of the
was to economically evaluate the time gained during
basic conditions for establishing successful sunflower
sowing at elevated speeds and the resulting yield
and maize production is sowing done at the right time
loss. The first table shows the plant distance results
and quality.
measured during the experiment.
Large-area crop species, area concentration,
ever-larger implements, labor shortages, and
increasingly extreme weather conditions combine to
Maize
Sunflower
Sunflower
Silage Maize
Maize
Tura
Tápiószőlős
Simaság
Hegykő
Fertőd
10
km/h
20,74
25,9
25,19
16,65
17,91
12
km/h
21,23
27,35
27,62
18,35
19,53
14
km/h
21,86
28,07
28,9
18,39
19,48
16
km/h
22,47
28,74
17,44
19,2
18
km/h
18,01
18,55
Table 1: average stem spacing
It can be seen that in most cases the plant
spacing increases as the speed increases. The
phenomenon can be observed to varying degrees at
each experimental site. It can be concluded that the
effect is largely independent of the type of seed drills.
One of the causes of this phenomenon is the
increasing rate of sowing errors, which was also
observed in the studies. In the speed range of 16-18
km / h, the seed drills began to become unreliable
and were not able to follow the ground properly, the
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number of double and triple sowings increased
significantly. In addition, there was an increasing
number of incomplete sowings. In many cases, it was
observed that at higher speeds, the seed wagon was
unable to place the seed properly in the soil.
Occasionally, valuable propagating material was
found on the surface of the soil for several meters. It
is easy to conclude that the errors caused by the
increased speed and the resulting reduction in the
number of emerged plants result in crop losses.
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The second table shows the number of
compensate for the decreased density. In reality, this
seedlings per hectare calculated from the seedling
is only partially true, but in the case of a suboptimal
distance, with the estimated yield loss. For simplicity,
number of plants, yield loss can be expected in all
we assumed that the plants were not able to
cases.
Maize
Sunflower
Sunflower
Silage maize
Maize
Tura
Tápiószőlős
Simaság
Hegykő
Fertőd
plant/ha
%
plant/ha
%
plant/ha
%
plant/ha
%
plant/ha
%
avg %
10
63 452
100
50 811
100
52 243
100
79 039
100
73 479
100
km/h
12
61 988
97,7
48 117
94,7
47 647
91,2
71 717
90,7
67 384
91,7
km/h
14
60 201
94,9
46 883
92,3
45 536
87,2
71 561
90,5
67 556
91,9
km/h
16
58 567
92,3
45 790
90,1
75 459
95,5
68 541
93,3
km/h
18
73 071
92,5
70 943
96,5
km/h
Table 1: Results of the experiment in the form of number of plants / hectare and percentage of yield loss
The values shown in Table 2 are the number
of plants per hectare calculated from the
measurements made during the experiment and their
percentage of the 10 km/h value, which we
considered as 100%. The relationship between the
increase in speed and the increase in plant distance in
the areas of Tura, Tápiószőlős is well presented.
These sites were sown with 6 rows of seed drills,
while in the case of the Hegykő and Fertőd fields 12
rows of seed drills were used, for which the close
relationship between the development of speed and
planting distance can no longer be said.
The speed of 10 km / h was considered to be
100% in all cases, at this value the highest number of
plants could be measured. At a speed of 12 km / h,
the number of plants decreased by 6.8% on average.
At a speed of 14 km / h, the number of plants and the
yield decreased on average by 8.64%. In the event of
such a loss, serious consideration should be given to
whether it is worth accelerating the sowing to this
speed. In the 16-18 km / h range, smaller seed drills
began to become unreliable, and some proved
unsuitable for use at such speeds.
The seed drills used in the experiments were
most accurate at speeds of 10 and 12 km / h. At 1416-18 km / h, the drills worked reliably, where the
high coulter pressure was constantly ensured. In
general, seed drills with a more robust beam structure
are capable of this. In the experiments, seeders larger
than 6 rows proved to be better.

91,36
92,8
94,5
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