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Geometrical ground of activation of process of action of the new combined processing soil disk

This article deals with methods of designing and manufacturing workers of agricultural machines,
namely, spherical disc harrows, which are convex-concave profil the disc and take on the disc is not more than
half its length.

We described a new disk guns tasked factors increase compression and stretching of the selected disk
cavities soil layer by performing channel compression and tension as two spherical zones that provide significant
destruction of intra-soil relations between them. These factors largely determine the parameters and performance
of the device. The specified task is achieved by cultivating in the disk geometrically composed of spherical
zones, these zones together to form a radially concave-convex profile of the drive and the drive generators to
take no more than half its length

Conclusions. Using the proposed combined disk special devices for soil cultivation will dramatically
increase the technical and technological reliability of disk tools.

-working bodies disk type, stamping disks, spherical compression and tension zones, internal ground
connections
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Quality planting potatoes and effect of seed dimensional
parameters for work

This work deals with the impact of planting technique on potato harvest. It focuses on improving the
quality and quantity of planted tubers in order to efficiently explore optimal solutions to increase economization
of potato production with minimizing the production cost.

In assessing the work quality of two types of potato planters GRIMME and HASSIA on the harvest, we
found that the quality of their work is about the same and is not dependent on the type and design of the planting
system, but mainly is influenced by other factors:

- it is necessary to do at minimum a double seed sorting in order to improve the quality of the work
of potato planter to minimize financial losses in planting and to increase the harvest;

- the working speed of the potato planter is important to achieve a well--proportioned distribution of
tubers in the row;

- the quality of soil preparation before planting affects the harvest results and work of the planter.
potato cultivation, compositor mechanism, planting manners, separation, potato cultivation economy
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B cratse paccmarpuBaeTcs mpodieMa BIUSHHAS TEXHOJIOTHH MOCAAKH KapToders Ha ero ypoKalHOCTb.
Pabora HampaBieHa Ha TMOBBILIEHHE AKOHOMHYECKOH 3()(EeKTHBHOCTH NPOU3BOACTBA KapTodens mnpu
MUHHMHU3ALIH TPON3BOICTBEHHBIX 3aTPaT IIyTeM yIy4IIEeHIsI KayecTBa OCaJ0YHOT0 MaTepHraa.

bruta mpowmsBeneHa KadecTBEHHAs OlEHKa paboThl IBYX THIOB KapTodenecaxkanok — GRIMME u
HASSIA. OmpezenenHo, 4T0 Ka4eCTBO WX pabOThl IPUMEPHO TAKOE K€ M HE 3aBHCUT OT TUIA U KOHCTPYKLUH
MocajioyHoi  cucrembl.  Jlmsg  ydydmieHus — kadecTBapabOThl  KapTodenecakallkuM — MOBBILICHUS
YPOXKaHOCTHKIYOHHU JIOJDKHBI MTPOXOJUTh KaK MUHMMYM JIBOWHYIO COpTHpOBKY.Tarke Ha KauecTBO paboOThI
MOCaJI0OYHOTO arperara BIHUsSeT CKOPOCTh KapTodesiecakalku U Ka4eCTBO ITOATOTOBKH ITOYBHI.
TeXHOJIOTHS BhIPAIIMBAHUS KapTodess,nocagouHas cucreMa, 3gdpexTuBHOe KapTo(eeBOACTBO, pa3Mep
KapTodens

Introduction. Under the present conditions when growing area of potatoes in
Slovakia are significantly decreasing (11 000 ha, data from 2012) and potato becomes
economically demanding crop, it is important to think about improving and increasing potato
yields and in terms of planting.

The aim of this work is to compare the impact of technology on planters potato crop
yields. Based on field measurements to evaluate the work of different types of planters with
Spoon Planting control and the focus on remedial work planters, in terms of increase in potato
production economy and minimize financial losses when planting potatoes.

For their assignments was elected farm SHR Ing. Juraj Macaj, AGROMACAJ Ltd.
located in Kralova pri Senci (Senec), which is one of the& the largest producers of potatoes
in Slovakia.

Materials and Methods. Resolving of the work was carried out under the following
methodology:

1) Evaluation of seed potato (variety, size settlement, tuber shape and degree of
sorting seeds). Planted varietes were Mirabel and Dita. A variety of tubers Mirabel was pre-
sorted by the manufacturer in two size fractions of 25-45 mm and 35-55 mm:

e to determine the dimensional characteristics of tubers were measured three basic
features (length, width, thickness) with weight of tubers;

e measurement was carried out physically at each tuber individually by a caliper and
a digital weight scale;

e minimal statistical sample set was 200 tubers;

e size of the measured parameters of the tubers (length, width, thickness, weight)
was constructed the table in the programme Excel and then performed a statistical evaluation
of the dimensional characteristics (mean, standard deviation, coefficient of variation,
variance, minimum and maximum values, number of observations.) separately for each
variety;

e construction of box plot of the size and weight characteristics for each variety;

e graphical evaluation of the tubers shape (percentage of tuber shape);

e determining the tuber shape coefficient according to ISO 5691.

2) Verification of the quality of a planting machine work under field operating
conditions:

e used planters were with spoon planting mechanism (4-line 34 of Grime and 2-line
Hassia 242 S);

e measurement of the tubers deployment in the row was carried out at the specified
conditions (operating speed, distance tubers in a row, interrow distance);

e measurement was carried out in the area of 10 m” diagonally. Each measured
section was extended for additional 15 m section where the planter has reached the requiered
speed and stabilize the reqiuered mode of technological operation;

e distance between tubers in a row was assessed by measuring the section by folding
scale by measuring the distance of the centers of neighboring tubers to the longitudinal axis of
the line;
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e 200 measurements was performed for each planter;

e the measurement procedure for both types of planters was the same;

e real distance between tubers were tabulated and subsequently evaluated in the
chart longitudinal uniformity of planting potatoes;

e graphical representation of the percentage distribution of tubers in different types
of planters was divided into five classes (the required distance, double planting, a one-recess,
recess double, triple recess);

e the control of potato tubers in soil was based on valid standards for testing planters
according to STN 47 0138.

Results and Discussion. Within each field measurements made in year 2012, were
first evaluated qualitative indicators typesetter Grimme 34 Z. Measured on the parcels with
zero sloping. Planter was set to interline distance of 750 mm, the distance between tubers in a
row was 270 mm, 100 mm planting depth, planters operating speed was 5.6 km h™'. Planters
spoons were intended for planting size fractions ranging from 35 to 55 mm.

Seed size was verified before the measurement in terms of methodology. According to
the tuber planting shape coefficient, a variety Mirabel 35-55 is oval-shaped group of tubers.
Shape coefficient of Mirabel tubers was 188.

Based on the measurement, it was found that 79.5% of tubers were planted in the
requested distance, double planting consisted of 4.5%, a one-recess was 14% and double
recess was 2%, three times recess doesn’t occured. Planter Grimme 34Z was working with the
effective distance of tubers 260.5 mm and a standard deviation of 69.6 mm. Qualitative
distribution of tubers by the planter into 5 classes is shown in Figure 1.

02.0% @ Required
distance

B 4.5% B Double planting

014.0%

O A one-
recess

O Double the
recess

079.5% M Triple
recess

Figure 1 — Percentage distribution of tubers planted by Grimme 34Z

In a further aspect of field measurements was used Mirabel variety with fraction size
from 25 to 45 mm. Planter was set to interline distance of 750 mm, the distance between
tubers in a row was increased to 310 mm, 100 mm planting depth, working speed typesetter
was increased to 6 km h ™', Planters spoons remained unchanged for the fraction size in the
range of 35-55 mm.

Dimensional variance of the thickness and width is relatively small. The third
dimension the length is relatively higher variance is due to a varietal characteristic of tubers.
High scattering length scattering caused by the high weight of tubers. The large range is due
to the lack of separation of seed. Form factor Mirabel tubers 25-45 mm was 169.

Based on the measurements, it was found that 64% of tubers were planted at the
required distance. Double planting occured in 26.5% of cases,. A one-recess occurred in 6.5%
of cases. Double recess formed in 3% of cases. Triple recess hasn’t occurred. Grimme planter
34 Z worked with the effective distance of tubers of 286.3 mm and a standard deviation of
81.7 mm. Qualitative distribution of tubers, was divided into 5 classes and is shown in Figure
2.
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Figure 2 — Percentage distribution of planted tubers by planter Grimme 34 Z

The following qualitative assessment of planter Grimme 34 Z was made with variety
Ditta. Measurement conditions (interrow distance, distance between tubers in a row, planter
working speed, depth of planting, size of spoons) were the same as the variety Mirabel 25 —
45. Size factor for tubers Ditta is 181.

Based on the methodology, it was found that 75.5% of tubers were planted in
requested distance. Double planting has occured at 6.5% of cases, in 15% of cases has
occured a one-recess planting. Double recess planting was in 2% of cases. There was also a
triple recess which occured in 1% of cases. Planter Grimme 34 Z worked with the effective
distance between tubers of 280.5 mm and a standard deviation of 75.2 mm. Qualitative
distribution of tubers, was divided into 5 classes, and is shown in Figure 3.
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Figure 3 — Percentage distribution of planted tubers by planter Grimme 34 Z

Within each field measurements, other evaluated planter was Hassia 242S with planted
variety Mirabel 35-55 mm. Characteristics of the measurement conditions are the same as in
previous measurement.

According to the methodology of measurement, it was found that 74% of tubers were
planted in requested distance. Double planting occured in 8% of cases, a one-recess planting
occurred in 15.5% of cases, a double recess formed in 2.5% of cases. Triple recess has not
occurred. Based on a verification of work in field conditions, we can conclude that the planter
worked with the effective distance of 299.3 mm and a standard deviation of 80.6 mm.
Qualitative distribution of tubers, was divided into 5 classes, and is shown in Figure 4.
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Figure 4 — Percentage distribution of planted tubers by planter Hassia 242S

By practical measurements we have evaluated the quality indicators of both planters.
Quality of work we have characterized by the accuracy of planting, which is expressed by the
standard deviation. When evaluating qualitative indicators of planters, the lowest average
standard deviation of planter Grimme 34 Z was 75.5 mm and Hassia 242S had a standard
deviation of 80.6 mm. When comparing the work of two types of planters. the Grimme and
the Hassia, we can conclude that their work in field conditions on the plots has been greatly
balanced.

When comparing the results of both size of variety Mirabel size fractions shows that
seedlings Mirabel in size from 25 to 45 mm caused a significant problem when it was planted.
The main reason was the wrong choice of typesetting spoons that were designed for fraction
35 - 50 mm. For this reason, there was a double scooping and thus a double planting. The
operator tried to compensate it by increasing the distance between tubers in a row, which was
from 270 mm to 310 mm. Exchanging spoons for smaller size fractions, or using adapters on
spoons could significantly improve the quality of the machine and especially reduce the
consumption of seed and operating costs for planting. We have found that it is very important
to adjust the shape and size of the typesetting spoons to the size and shape coefficient of
tubers.

Based on the findings, the statistical evaluation of the varieties shows that the seed
was poorly sorted. Variance of thickness, width, length and weight has shown differences.
Based on these findings it can be concluded that the seed has undergone only single sorting.

The measurement results show that working speed of planter also has a great impact
on even distribution of tubers in a row. Measurement shows that at lower speeds, the number
of tubers planted at the required distance with Grimme planter raised from 74% to 79.5%. The
number of single-multiple, double and dual skips has also reduced. Uncaptured tubers by
spoons are involved in the total omissions significantly. By increasing the operating speed in
order to achieve a higher hourly performance, the quality of planting is reducing and thus the
total yield.

Despite the achievements, in terms of quality of planting under field conditions, it
should be noted that the first crucial problem is the size uniformity of planted material. Per
hectare it consumes on average 2 - 3.2 t of planting material. With balanced size fractions
consumption of seed from requiered amount is about 70%. Price of seed potatoes in 2012 was
around € 0.48 per kilogram. If we consider the average consumption of seed 2.5 t per hectare,
the purchase price of seed € 0.48 per kilogram, the price of potatoes seed per 1 hectare is €
1,200. At 30% of saved seed only 1 ha reduces the costs of 360 €. The company has grower
acreage of potatoes about 400 ha. By planting sorted potatoes seed it can save more about
144,000 €. Unfortunately, in our country due to improperly sorted seed is planted more than 4
t ha ', This implies a need to improve the quality of planting by ensuring at least double or
triple sorting of seed. By doing this we can significantly reduce the financial cost of planting.
The cost of a double sorting of seed are negligible compared with the saved planting material.

193



KoHcTpyroBaHHs, BHPOOHHIITBO Ta EKCILTyaTallisl CUTbChKOrocmoaapchkux Mamus, 2013, pum. 43, gacr. |
|

Conclusion. During the evaluation the quality of work of two types of typesetting
mechanisms, we concluded that the differences between planters are minimal. Quality of
planters work, longitudinal distribution of tubers and harvest height is influenced mainly by:

e preparation of planting material in terms of its size and shape imbalances (size and
shape factor tubers);

e working speed of planter;
quality of soil preparation before planting;
sloping of land;
degree of seed germination (germ size);
human factors (professional equipment operator);

e to a small extent it is affected by the construction of planter and by the wear of
functional parts.

To increase production economy, in terms of composing techniques we suggest the
following:

e provide at least double, sometimes triple seed sorting. Reduced yield is caused by
missing trubers and low uniformity of spacing. It is very important that the seed size is
balanced. Double or triple sorting will enhance the planting quality, higher yields and reduces
the consuption of planting material per hectare. Separated, biologically valuable seed provide
the basis for a highly effective way of growing;

e when planting, choose the optimal operating speed of the machine (up to 6 km h™
or less). By increasing the operating speed it will lead to unbalanced distribution of tubers in a
row, lossing tubers from planters spoons, which has an negative effect on the quality of
planting and crop height;

e select the optimal shape of planters spoons (bowls), the size of seed potato tubers
and shape factor, when neccessary use spoon attachments. Using inappropriately chosen
planting spoons leads to double scooping of small seed, double planting or omissions and to a
crop losses. The quality of the work of individual planters is virtually identical. Decisive is
the preparation of planting material and size sorting. The shape of tubers significantly
influences their uniformity of distribution in a row;

e ensure the quality of soil preparation, build quality (soft) subsoil under potatoes,
which is enough cultivated. It is important that the tubers after the impact in a row remained
on the position and prevent them from sliding. Focus on the separation of clods and stones.
Properly prepared seed bed creates optimal conditions for the growth and development of the
root system of plants and is one of the conditions for high yield and quality;

e consistently ensure compliance with the principles of agricultural engineering at
planting (planting depth, proper configuration of the mode of operation);

e tell the operator the scientific and thechnical knowledges.

Establishment of quality planting material, compliance of agronomical soil
preparation, seed preparation, proper adjustment of planting mechanism and a uniform
distribution of the tubers in the soil are the essentials for a good harvest.
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HHI] “Incmumym mexanizayii ma enexmpuixayii cinbcokoeo eocnodapemea” HAAHY
SxicTh po60oTH KAPTOIIECA/IZKATIKH | BIUIMB HA Hel PO3MIPHUX MapaMeTpiB HaciHHA

VY crarTi po3risiaeThes mpobiemMa BIUIMBY TEXHOJIOTIT HOCaJKU KapToIull Ha ii BpokaiiHicTb. PoboTa
CIpsIMOBAaHA Ha IiJBUILICHHS €KOHOMIYHOI e()eKTUBHOCTI BUPOOHUITBA KapTOILIl IPH MiHiMi3awii BUPOOHNYNX
BUTpAT LUISIXOM IIOJIIIIEHHs SKOCTI IOCaaKoBOro Matepiaiy.byma mpoBenena sikicHa oIiHKa poOOTH JBOX
tumiB kapromiecamkaiok - GRIMME i1 HASSIA. BusznaueHo, 1mo sKicTh iX poOOTH NpHOJIM3HO Taka X i He
3aJICKUTH Bil THITY 1 KOHCTPYKIIiT TOCAAKOBOI CHCTeMH. [{Js MOMIMIIeHHs SKOCTI pOOOTH KapTOILIeCaKaIKH Ta
MIBUIIEHHS BPOKaHOCTI OyiIp0M MOBHHHI MPOXOIWTH SK MIHIMyM IOIBiffHE COpPTyBaHHA. TaKoXX Ha SKICTh
POOOTH IMOCAaTKOBOTO arperaTy BIUTUBAE MIBHIKICTh KAPTOIUIECAKANIKH 1 SIKICTh MIATOTOBKU TPYHTY.
TEeXHOJIOTisl BUPOIYBAaHHA KAPTOILIi, HOCAK0OBa CHCTEMA, e(heKTHBHE KAPTOILIAPCTBO, PO3Mip KapToILIi
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