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Abstract: The article analyzes the work of the section laying biodegradable tape embedded in it seeds and studied overshoot depth of 
laying the tape depending on the forward speed of the machine unit and different depths of sowing method of measuring the depth and 
statistical methods for processing data obtained from the experiments. 

 
 
Introduction 

Traditional precision seed planters are complex machines in 
their construction. Used in these planters sowing machines are 
typically pneumatic or mechanical type, as the first are more widely 
used in practice. 
The realization of the genetic potential of the seed sown crop 
largely depends on the performance of the drill. Most - for 
performance of a drill can be judged by the size of the so-called 
irreversible loss of production. These losses are the result of gaps in 
sowing the damaged seeds and unsustainable technological 
adjustments on the machine. Those reasons are the result of 
underlying structural and technological principles in traditional 
planters of this type. 

The proposed machine for laying of biodegradable tape with 
fixed seeds provide constructive and technological solutions that 
minimize irreversible loss [4]. 
The machine is suitable for planting small areas with different 
cultures, which require the application of dotted (exact) sowing. 
  The aim of the study is by performing of  activated experiment to 
determine the deviation of the set of seed sowing depth, as well as 
the profile of the field after the application of the seed tape. 

 
Solution of the research problem 
Following a preplanning experiment manageable factors for the 

object (section) the following parameters such as the speed of the 
section - Vм , km/h the depth of sowing the seeds- а, cm, and it is 
also defined the sample size in each trial. 

The levels of the factors variation are selected according to the 
agro-technical requirements relating to the sowing crop and the 
recommended speeds for the classic drills with which it is sown. 
The sample size is justified by the relative error of assessment 
(arithmetic average drilling depth), which is allowed to be in the 
range %105÷  [3]. 

 
 
In these experiments working body with a working width of 100 

mm is tested and furrower in the form of a pyramid (Fig. 1 a).  
To evaluate the variation in the depth of the seed planting, the 

standard deviation is used as the criterion, and respectively, the 
dispersion of the sowing depth, obtained in each of the experiments. 

Small values of this criterion means less deviation from the 
mean value of the monitored parameter (depth of sowing of seeds). 
Using this criterion for evaluating the operation of the section, 
makes the use of the appropriate assumption for a verification of the 
dispersion of the normally distributed random variable. 

Verification of this hypothesis is related to the examination of 
the case in which the critical area of dissipation is limited 
bilaterally. In this case, the null hypothesis which is to be examined 
is in the form: 
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whre 2
0σ  is a predetermined constant and is a dispersion, 

determined by the tolerances of the depth of drilling. 
 2σ   - the dispersion obtained in this experience. 
 

The alternative hypothesis of expression (1) will have the form: 
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The null hypothesis is tested by using the chi-square criterion 
( 2χ ), which is determined by the expression: 

( )
2
0

2
2 .1

σ
χ sn −

= ,                               (3) 

Where 2s  and n   and are respectively the corrected dispersion and 
the sample size. 
Acceptance or rejection of the null hypothesis depends on the 
fulfillment of the condition: 
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significance α level and level of significant and 1−= nk  degree of 
freedom. Take from the Table [3]. 

Rejection of the hypothesis (1) implies acceptance of alternative 
(2), it follows that the experimental variations in depth differ from 
the eligible. If the experimental dispersion is less than the set on 
requirements, this difference can be considered as a positive result 
of the work of the drilling se section. 

 

            
           а)                                       б) 
Figure 1. Used working bodies: a) - with Furrower form of 

pyramid b) - with Furrower form of lancet fluke; 1 - stalbets 2 - 
Furrower 

 
Natural values of control factors of the experiment and the 

results thereof are shown in Table. 1. Presented point estimates of 
the average depth of sowing and variance were obtained 25 
measurements for each of the trials. In such a sample size 
permissible relative error is less than 5%. In each measurement 
depth of sowing of seeds was measured by the method of 
conditional line. 

Table 1. Experimental results with working body 100  

№ of the experiment 
Levels of the factors Point evaluation 

Vм, 
km/h 

а, 
cm 

y , 
cm 

2σ , 
cm2 

1 8 7 7,66 0,8383 
2 8 3 3,524 0,1994 
3 4 7 7,568 0,9355 
4 4 3 3,932 0,1514 

 
The reference dispersion needed to verify the hypothesis (1) has 

a unit value ( 12
0 =σ ), which results from the requirement, the 

deviation of the seeded seeds is in the range of cm1±  from the 
specified depth. 
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The audit of the null hypothesis (1) shows that in the first 
attempt to obtain 2χ  the calculated 20.12, the second attempt - 
4.78, in the third attempt - 22.2, but the last experience is 3,634. 
Critical values for this criteria 05,0=α for significance level and 
degrees of freedom 24=k are 53,402

24,025.0 =χ : and 99,112
24,975.0 =χ .  

From the figures it can be seen that the condition (4) is not 
satisfied for any of the tests, so that the null hypothesis is rejected 
and must be considered alternative (2). Listed in Table. 1 values of 

2σ and the adoption of alternative hypothesis suggests that seed 
placement depth of the coulter is equally and fully complies with 
the requirements of this indicator. 

The results obtained are similar to those obtained from the trials 
conducted with a working body of a width of 50 mm [5]. 

This is confirmed by the current review of the hypothesis of 
equality of two variances. In this test are compared, respectively, 
the dispersion obtained in the same levels of factors for both 
working bodies (50 mm and 100 mm). Checked null hypothesis in 
this case is: 

                              (5) 
This hypothesis is tested by the Fisher criterion by comparing 

the calculated (F) with the critical value ( ) [2]: 
                                            (6)   

In the event that the condition (6) is satisfied, then the 
assumption (5) does not contradict the experimental data, and this in 
turn will mean that both tines work equally well in the respective 
levels of the factors. 

At sample size 25 in both experience and significance level 0.05 
critical value of this criterion is obtained : [2,3]. The 
calculated value of the Fisher criterion in the first attempt was 
1,169, in the second - 1,672, the third - 1,445, while in the latter it is 
1,318. 

These values indicate that the null hypothesis (5) does not 
contradict the experimental data. Therefore, the narrow and the 
broad working body work equally in terms of the deviation from the 
set sowing depth. 

Another important element in the tools’ work providing the 
seeds in the soil, it is their ability to align the field microprofiles. 
Align the profile of the field with minimum variations in drilling 
depth means that the thickness of the soil layer over sowing seeds 
evenly, and this is a prerequisite for equal germination. 

  Table 2 

№ Working 
tool 

Parameter h(t) Parameter d(t) 

 
 

2σ
cm2 

V
, 

% 
 

 

2σ
cm2 

V,
% 

1 Pyramid 
100 mm 25

,9
 

22
,5

25
 

18
,3

 

29
,7

 

10
,0

24
 

10
,7

 

2 Pyramid 
50 mm 26

,9
 

17
,8

54
 

15
,7

 

27
,7

 

2,
91

5 

6,
2 

3 Arrow 100 
mm 27

,6
 

26
,7

21
 

18
,6

 

29
,2

 

7,
08

4 

9,
1 

In Table 2  is the average distance from a line of reporting 
to the surface of the field before passing to the working body, and 

- the same distance, but after passing the working body. 
Reporting parameters h (t) and d (t) is performed as described 

above methodology [1]. The study was performed in sample size - 
25, which is justified by the relative error of the estimates, and 

 it is allowed to be in the range %105÷  [2]. 
Used in the experiments tines are shown in Figure. 1. Each of 

them has been studied in depth treatment of 7 cm and the speed of 
movement 8 km/h, i.e. in the most difficult conditions, in the case of 
receiving the profile of flush box. 

Two bodies have Furrower form of a pyramid (Fig. 1 a), one 
has a working width of 50 mm, and the other – 100 mm. 

The dispersions were examined for the parameter h (t) by the 
criterion of Cochrane, showing that the scattering in the different 
experiments can be regarded as the same, i.e., picture of unevenness 
of the field is the same in all experiments. 

         (7) 
 

 
                            (8) 

 
Verification of the hypothesis (7) on the parameter d(t), leads to 

the same conclusion as: 
 

 
                        (9) 

 
In - fold smaller values of the dispersions of the parameter d (t), 

and the smaller coefficients of variation (V) indicate that following 
the passage of the working bodies are significant alignment of the 
profile of the box. - Best results are obtained after passage of the 
working body of experience № 2. 

This can be explained by the smaller hill of soil accumulating in 
front of it than the other two. The formation of such a hill in front 
tine e undesirable because it adds to the roughness scattering in the 
field. 

 
Conclusion  

The analysis of the checks showed that the examined tines 
maintain a stable set depth of sowing, while forming a uniform, 
aligned layer of soil over the seed. These conditions are favorable to 
the natural development of the seed culture, and, respectively, the 
preparation of high yields thereof. The results obtained for the 
parameters h (t) and d (t) show that the choice of the working body 
should be show according to the type of tillage preliminary tillage 
and conditions for sowing the crop. Alignment of the profile of the 
field after a closer working body pyramidal shape is the best. For 
the conditions of the experiment, the minimum depth of sowing 
with this working body is smallest (about 7 cm), which makes it 
suitable for use when drilling is required to be performed at a 
shallower depth.In the other two types of tines - with a working 
width of 100mm and arrow-paw, the minimum depth is about 11 cm 
and about 9 cm. So under the same conditions, they should be used 
for greater depths of sowing. Although this study tines make 
equally good seed in depth, which gives grounds to assume that 
under-sowing tillage each of them can work well both with shallow 
depth of sowing and at large. 
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