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The research was carried out in the sunflower sowing on 18 plots on a total area of 380ha. 

The sowing was done in the last decade of March 2018 (south Backa) and the first decade of 
April 2018 (north of Backa). Soil preparation for sowing was in the system of reduced tillage, 
done with Vibroflex 7,4m working width. Sowing was done with 4 planters (2NG and 2NH) with 
12 seeding metering unit mechanically powered, with vacuum pressure and pneumatically 
section control. Inter row spacing is 0,7m. Sowing quality was checked in accordance with ISO 
7256-1: 1984 / Sowing equipment. Modern seeders are equipped with sensors that are tasked 
with tracking the seeded population and to alarm problems with deviation from the norm. By 
connecting the planter to the navigation device, the density population, the percentage of 
double places, the percentage of empty places is recorded (Figure 1). Average yield was added 
after harvest. In this case, the “point” on the map is the working width of the seeder, 8.4m and 
the length of 20m. Sowing quality parameters are given in common for all seed sections for 
the given point. On average, 59points/ha were obtained. Based on the data from the map, a 
conclusion can be given on the planting quality on the entire sown surface.

Figure 1: Sowing map quality.

For each recorded individual layer, the processing and analysis of data in the software 
provides map, statistics for the entire parcel, as well as a histogram with a partition of 
surfaces with a certain parameter ranking. When the answer to the question about the size of 
the yield is requested after harvest, by overlapping the yield map with the sowing map, it can 
show the impact of sow quality on the yield. Sowing is an operation in which the advantages 
of the navigation systems are best seen. Sowing along an ideal straight line makes it easy to 
carry out the next operations and makes them more productive due to the possible higher 
speed of movement and making less damage to the crop. By using the sections control, the 
use of seed can be reduced to up to 5%. The shape of the plot is incorrect, savings are greater. 
The sowing of multiple seed planters on one plot during the day is a challenge, and almost 
impossible to realize during the night. If each planter is on a separate plot, it is often necessary 
to provide logistics on each plot because they are interchangeably distant, which is required 
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by an additional telehandler, additional worker, a transport unit for 
seeds and fertilizer for each plot. If one planter sow large plots, an 
area of more than 200ha, it takes 2 to 3 days to complete the sowing 
of that parcel. The consequence of such a method is the uneven 
emergence. With the use of “Vehicle Sync” technology, has enabled 
4 seeders to work on one plot, with only one telehandler, one 
assistant worker and one transport unit. In addition, the working 
time coefficient was about 82.5% with a standard deviation of 
2.5%, that is, the seedlings work effectively 19.2 hours-20.4 hours 
per day. With a smaller number of seeders and lesser logistics, 
larger areas are sown and no more planters are needed (Table 1). 
The random sample system extracted data from big data records 
collected from over 18 parcels and an area greater than 380ha.  The 

average seed population had a coefficient of variation from negative 
23% to positive 60% in relation to the given seed rate. The average 
number of well-planted seeds ranged from 86.6% to 94.6%. The 
average number of double seeds ranged from 1.7% to 8.6%, and the 
average number of empty places ranged from 1.4% to 7.1%. Due 
to the large deviation and the characteristic cyclic repetition of the 
error in a big data sample, it was concluded that the sowing did not 
meet the required planting quality standards. Now when is clear 
that the problem exists due to unsatisfactory results of sowing, it 
was present to find reasons. Based on the conducted observations 
when measuring the seedlings in a row, the depth of sowing was 
very different. The range of change ranged from 15% to over 35% 
(random sample). 

Table 1: Seeding analysis results.

No

Iso 
Multiple 

Index

Area 
[ha]

Singulation Double Places Empty Places Population

Speed [km/h] AVG 
Yield [t/

ha]
Field

min 97% Max 2% Max 2%
Target 
65000 

[pop/ha]
Max 2%

AVG % STD AVG % STD Avg % STD AVG pop/
ha Difference AVG 

km/h STD

1 F-1 30,1 92,1 9,8 3,7 0,9 2,9 1 57961 -11% 5,1 0,7 3,99

2 F-2 4,2 89,9 16 2,9 1,1 3,5 1,1 56673 -13% 5,3 1 3,99

3 F-3 24,6 92,6 5 3,3 1,5 3,7 0,9 58454 -10% 5,8 0,7 3,96

4 F-4 3,6 93,5 11,4 2,1 0,8 2,2 0,7 61466 -5% 5,3 0,8 2,99

5 F-5 43,4 93,6 8,3 2,4 2,7 4 2,9 66655 3% 5,8 0,5 3,25

6 F-6 29,8 91,6 16,1 3 1,1 1,7 1,9 57930 -11% 5,4 1 4,42

7 F-7 12,3 89,7 18,2 2,2 0,9 3,8 1,3 50299 -23% 5,6 0,7 3,99

8 F-8 18,2 88,1 10,4 5,5 3,7 7,6 4 90154 39% 5,6 0,5 4,09

9 F-9 19,8 86,6 7,8 7,1 3 8,6 2,8 54161 -20% 5,6 0,5 3,18

10 F-10 60,5 93,8 13,1 1,4 1,2 2,7 1,2 63253 -3% 5,4 0,5 4,34

11 F-11 13,1 91,3 18,1 1,9 1,2 2,8 1,3 56183 -14% 5,7 0,6 4,32

12 F-12 3,6 86,6 7,8 7,1 3 8,6 2,8 104161 60% 5,6 0,5 4,17

13 F-13 42,5 90,9 17,8 2,7 1,8 2,3 1 60775 -6% 5,1 0,7 2

14 F-14 19,0 87,9 12,8 5,6 3,7 6,9 4,1 66732 3% 5,3 0,4 3,67

15 F-15 7,4 89,9 17,9 2,5 0,8 3,4 1,9 59638 -8% 5,4 0,4 3,79

16 F-16 13,2 89,5 18,4 2,6 0,7 3,7 1 58442 -10% 5,7 0,7 3,85

17 F-17 8,6 91,1 13,9 2,6 2,1 3,5 1,3 60028 -8% 5,4 0,8 4,00

18 F-18 27,9 94,6 9 1,8 1 2,5 2,3 61029 -6% 5,6 0,8 4,1

In the case of NH seeder, the deviations were smaller, while more 
extensive dilations were recorded in the NG seeder. The reason for 
these differences in sow depth can be seen in the following photos. 
First, Figure 2 shows the direction of soil tillage. The tillage direction 
was about 30o in a negative mathematical direction from the sowing 
direction (the angle closing right 1 and 2 in Figure 2). Secondly, two 
planters are designed for direct planting of crops, while the other 
two are for sowing after conventional soil treatment. In Figure 3 
two seeding zones are observed. The first zone is marked with A 
and the other with B. Two seeding zones were observed that differ 

in the fact that zone A, zone of compacted soil (untreated) and zone 
B, zone of loose tillage soil. These zones are formed in soil tillage 
with a combined low-speed soil compacting machine consisting of 
short discs (two separate segments) and tins (on elastic supports). 
Another factor that affected the poor sowing is caused by the depth 
of tillage. The tillage depth did not exceed 0.1m in zone A, and in 
Zone B, it was usually 0.05m. The consequence of shallow treating 
particularly caused problems on plots where there were a lot of 
harvest residues. Changing the depth of sowing and the appearance 
of zones of different depths is shown in Figure 4.
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Figure 2: Line2 marks direction of planting and line 1 
marks direction of tillage.

Figure 3: Marks A and B for formed different tillage 
zones.

Figure 4: Differences and variance of tillage depth.

The advantage of using precision farming systems, acquisition 
and then Big Data analysis is significant from the aspect of 
profitability of agricultural production. The registered error at the 
beginning will ensure quick and effective detection and removal of 
the cause.

Given collected and processed sowing data are obtained:

A. Precise information on the quality of the operation 
performed on the entire surface;

B. Mapping gives right information about the proper layout 
of the seed over the surface, or a trap of an average population 
without variation information is avoided;

C. There is accurate and precise information about the 
quality of sowing and business decisions are not made on the 
basis of assumptions about sowing quality.
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