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Abstract. The article deals with a calculation of
economic efficiency of the use of a prototype of a
hydroseeder "Inna" which is aggregated with a
motorblock and allows to sow small sprouted seeds of
vegetable crops with simultaneous watering with small
doses of a liquid.

Also, had done a comparison of the basic economic
indicators of the experimental model of the hydroseeder
and the seeder “Vinnitsya”, which is introduction in a
serial production for a seeding dry seeds.

The calculated economic effect of using a
hydroseeder will be obtained by reducing the direct
operating costs achieved by reducing labor costs and
renovating.

The increase in productivity of the hydraulic
fertilizer is increased due to the possibility of its
aggregation with the motorblock and the installation of
the recommended parameters of the nodes of the
hydroseeding apparatus.

Key words: hydroseeder, efficiency, costs, cost,
effect.

Introduction

Traditionally dry sown crop seed drills at a given
depth and a given width of the aisle. Modern drills have a
high reliability, better performance and provide quality
planting different seeds in accordance with the
agrotechnical requirements.

The disadvantage of such planters is the failure of
the amicable shoots, especially seeds with a long
germination.

Hydroseeder “Inna” is intended for small farms. It
was created in order to save money to buy an expensive
pelleted seed allows you to get even sprouts an ordinary
vegetable seeds.

Also took the germinated seed will allow you to get
an earlier harvest, when there is mass implementation of
seasonal vegetables, so their price will be higher.

Formulation of problem

Another economic advantage of this planter is
cultivation on the same plot a few vegetable crops in the
spring and summer period by reducing the time from
sowing to technical maturity.

Therefore, the economic effect from the use of
hydroseeder obvious.

Analysis of recent research results

Issues of economic efficiency of use of domestic
seeding equipment dedicated to the works [1-24], but
their studies have not dealt with the use of small seeding
machines.

Purpose of research

The purpose of this paper is to conduct a
comparative economic evaluation of the use of the seeder
for sowing dry seed “Vinnitsa” and hydroseeder “Inna”.

Results of research

Development of small tools is one of the priority
areas in agricultural engineering.

Of the existing means of mechanization of the most
widely tillers, mini tractors with a set of tillers. Tools for
sowing and planting crops and caring for them is not
widespread, therefore there is a need for their
development and implementation.

One of the possible solutions to the problem of
ensuring household plots with means of small
mechanization is the development and production of
relatively simple and, as a consequence, cheap small
tools, which would be completed with the working bodies
and mechanisms of existing agricultural machinery.

However, it is necessary to consider manufacture of
small tools in a home workshop from available materials.

Small seeder “Vinnitsa” designed for sowing small-
seeded variety, namely vegetable crops. It has already
been implemented in series production and has wide
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application. Serial drill “Vinnitsa” for example, for the
base variant. Garoul “Inna” (Fig. 1) for sowing
germinated seeds will present as new variant [2].

Hydroseeder “Inna” is particularly effective when
applied seeding hydrated and germinated seeds on
farmlands, suburban areas, in greenhouses for growing
vegetable crops and medicinal plants, and is
multifunctional. It can be used for irrigation of the culture
directly in the line of a small dose of water or feed
solution. Developed hydroseeder also allows for pre-
sowing preparation of seeds is a process of aeration
(barbaraanne) seeds (Fig.2). It has a positive effect on the
rate of seed germination and increasing germination. Its
essence lies in the fact that seeds incubated in water at 20-
25°C, which is aerated constantly (blown) oxygen
installed on garoul compressor. This operation lasts for
several hours.

After carrying out comparative experimental studies
on the quality of sowing carrot base and upgraded the
seeder obtained the following values of the quality
indicators: coefficient of variation of depth of seeding the
basic unit amounted to 7.8% and gdream of 5.6%, the
uniformity of distribution of seeds along the length of the
row for base unit — by 53.9%, for the upgraded — 71,9%,
field germination of seeds when planting the base unit is
68,4%, a modernized version of 89.4%. It is established

that at application of hydroseeder substantially increase
the uniformity of distribution of seeds along the length of
the row. Simultaneously, it will increase seed
germination, and coefficient of variation of depth of
placement of seed in the furrow is reduced.

Economic efficiency from the introduction of the
production was carried out according to the standard
technique [1] on the basis of these plants and the results
of field studies.

The performance of the unit shift time is determined
by the formula:

Wz = 0,[ : Vd 'Br'Kte, (1)
where: Vy — actual average speed of movement of the
unit, km/h,

Br— working width, m,

Ki — the coefficient characterizing the deviation of
the technical performance of the unit from operating.

Transport of seeds in the seed bed is carried out with
simultaneous introduction of water regulation effects
0,082 I/m.

Labor costs per unit of work are determined by the
expression:

Tr = n/W,, (2)
where: n — the number of workers employed on the
operations people.

Fig. 1. Hydroseeder “Inna”.
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Fig. 2. Process barbaraanne seeds.

The specific energy is expressed by the equality:

F = Nen /W, 3)
where: Nen — Operating engine power, KW.

For tillers Nen=4,41 kW.

The specific energy consumption shows the power
consumption of the engine per unit volume of soil and is
given by:

E=0V/aU, 4)
where: O — traction resistance, kN
V — speed, m/s,
a — working depth, m,
U — width, m.

Reduction in specific energy consumption is:

D = (Ep - En/ Eb)100%, (5)

Direct operating costs per unit volume of works:
UAH/ ha

C=Z+A+Q+R, (6)
where: Z - wages of the service staff, UAH/ha, 3 = 15,45

Q — fuel and lubricants, UAH/ha

A — depreciation, UAH/ha (Am — tillers, As —
seeders),

R — repair and maintenance services, UAH /ha.

Z=241 W, 7

Hourly pay rates for staff (UAH/hour):

- when sowing Zs =16,12.

Deductions depreciation and amortization (UAH/ha)
is calculated by the formula:

A =Bja/ Wi, (8)
where: B — book value: motoblock = 24125 UAH planter
“Vinnitsa” = 655 UAH, "Inna" = 5600 UAH.

a — coefficient contributions for the renovation: tillers and
= 0,1, seeders a = 0,142.
t — seasonal load: for tillers t = 1600, seeder t = 200, h

Deductions for repairs and maintenance, UAH/ha:

R=Bir/ Wi, 9)
where: r — ratio deductions for repairs and maintenance.
For tillers r = 0,13, seeder r = 0,07.

The cost of fuel and lubricants is determined by the

formula:

Q = gnPm,
where: P, — given the unit cost of fuel and lubricants,
UAH. Pm = 32 UAH/kg.

Specific capital investment is determined by the
formula:

(10)

Kn = Bi /Wz t, (11)

Given the specific costs are calculated according to
the formula, UAH/ha:

i =B+ KnKn (12)
where: Kn — normative coefficient of efficiency,
Km =0,15.

The annual economic effect from the exploitation of
the new planter, UAH/year:

E=Co-CyT (13)
where: C,, Cn — given the costs in the baseline and
the new planter, UAH/ha,

T — the annual volume of work, ha.

T=tWw,

FE =(186,88-172,3) 200 = 2920 UAH.

Using the table we can conclude that the application
of the proposed model hydroseeder reduces the cost of
labor per unit of work, energy and power consumption for
the operation of sowing, which gives grounds to assert
that this technology is energy efficient. Of course there
are some additional maintenance costs of the planters and
tillers, but they cancel due to high prices for early
vegetables.

So field studies were conducted in the spring of
2018. To test the operation hydroseeder conducted a study
of the process of sowing germinated seeds of carrots. This
year the prices for carrot are, especially in the early
production broke all records (1 EUR/kg). Of course then
the prices are somewhat decreased, but even during the
mass harvest remain fairly high (0,5 EUR/kg). Studies
have shown that the use of hydroseeder for sowing
germinated seeds of vegetable crops gives you the ability
to crop of carrots in mid-June.

(14)
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Table 1. Indicators of comparative economic efficiency when planting carrots.

The characteristics Base variant New variant
The number of sown rows, PCs 1 2
Seeding rate kg/ha 3,5 4
Productivity per hour, ha/h operating time 0,09 0,533
Speed, km/h 2,8 5
Fuel consumption, I/ha - 0,47
Weight, kg 5.6 53
Depth, cm 1-5 1-5
Labor costs per unit of work person/ h 0,27 0,25
he specific energy 32,89 30,42
The specific energy consumption, kJ/m 68,57 56,6
Wage of workers, UAH/ha 4,39 4,06
Contributions for the renovation: walking tractor - 7,2
seeders 10,67 9,96
The annual volume of work, ha:
walking tractor - 4,5
seeders 0,738 1,79
Deductions for repairs and maintenance,
UAH/ha:walking tractor - 9,36
seeders 5,26 4,91
Fuel and lubricants, UAH/ha - 136,5
Direct operating costs per unit volume of works:
UAH/ha - 157,12
walking tractor 15,93 14,87
seeders
Specific capital investments, UAH
walking tractor 72,05
seeders 75,2 70,17
total 75,2 142,22
Given specific costs:
walking tractor 167,9
seeders 27,21 254
total 27,21 193,3

Conclusions

Conclusions and outlook: improving the economic
efficiency of production of vegetables associated with
productivity increase — the main indicator that
characterizes the production and business activities of the
enterprise.

1. One of the most important means of determining
production efficiency is profitability. This figure covers
the expenses for production and sales, net income,
productivity and production costs.

2. The annual economic effect from the use of
hydroseeder will be 2920 UAH. The economic effect will
be obtained from the reduction of direct operating costs,
achieved by reducing labor costs and renovation.
Productivity hydroseeder increases due to the possibility
of aggregation with a walk-behind tractor and a set of
recommended parameters of nodes garbisch apparatus.

3. However, there are factors which reduce
productivity hydroseeder. This is a limited capacity
vodonosnyh mixture (up to 6.3 liters).

4. When using prototype hydroseeder observed
improvement compared to the base model: decrease of
specific energy costs by 17%, reduced labor costs by
20.2%.

5. In determining economic efficiency hydroseeder
for objective reasons, were not taken into account:
reducing the technological reliability of the prototype
hydroseeder, increased crop yields due to the parallel
watering small doses of liquid.

6. The main advantage of the introduction
hydroseeder “Inna” is the ability of germinated sowing
small seeds of vegetable crops without injury to the
shoots with simultaneous mtropolitan. This gives you the
opportunity to get early crops of vegetables at minimum
cost. Enter the market before competitors allows to
receive additional profit due to the difference in the
market value of products up to 35%.

7. In our opinion, the economic indicators are
objective and can't change much, especially not affect the
potential effectiveness of using gtoal. However, it is
possible to further improve the design ggrowing
apparatus, which can positively affect the economic
efficiency of hydroseeder.
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TEXHIKO-EKOHOMIYHA OI[IHKA
E®EKTHUBHOCTI BUKOPUCTAHHA
TTIPOCIBAJIKHN
JI. B. Anickesuy, C. M. Jatinexa
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AHoTamiss. Y crTaTTi TPOBEACHHUNH PO3PaXyHOK
€KOHOMIYHO1 €(eKTHBHOCTI BHUKOPHWCTAHHS TOCIIiTHOTO
3pa3ka TigpociBadku «[HHa», MmO arperatryeTscs 3
MOTOOJIOKOM 1 J1Ta€ MOXMJIMBICTH BHCIBaTH IIPOPOIICHI
HACiHHS OBOYEBHX KYJIBTYp 3 OXHOYAaCHHM IIOJHBOM
HEBCJIMKMMH  J03aMH  pimuHH. Takoxk IpOBeieHO
MOPIBHSHHA OCHOBHHMX ITOKa3HMKIB JOCIITHOIO 3pa3ka
TiIPOCIiBaIKK 1 BIPOBAXKEHO B CepiliHE BHUPOOHHIITBO
CiBaJIKM JJs BHUCIBY CYXOro HaciHHA «BiHHHIID».
Po3paxoBanuii €KOHOMIYHHMH e(EeKT BiJl BUKOPHCTaHHS
rigpociBanku Oyjno B35ATO BiA 3HWKEHHS IPIMHUX
eKCIUTyaTalliiHuX BHUTpPaT, JOCSATHYTHX 3a PaxyHOK
3MEHIIIEHHS BUTPAT Ha MpaIfio i peHoBamito. [ligBumeHHs
MPOAYKTUBHOCTI Tpari 30UIbIIyeTbcs 3a  paxyHOK
MOXJIMBOCTI ii arperaTyBaHHS 3 MOTOOJOKOM i
YCTaHOBKOIO  PEKOMEHJOBAaHMX IIapaMeTpiB  BY3IiB
TiIPOBUCIBHOTO amapary

KawuoBi cioBa: rigpociBanka, eQeKTHBHICTB,
BUTPATH, BapTiCThb, €HEKT.

TEXHUKO-EKOHOMMWYECKA S OLIEHKA
DODOEKTUBHOCTU UCITIOJIB3OBAHU A
TNAPOCESJIKA
JI. B. Anucxesuu, C. H. [aiinexa

AHHOTauuMsi. B cratee mpousBeneH — pacuér
SKOHOMHUYECKOM 3P PEKTHBHOCTH HCITOJIb30BaHUSA
OmBITHOTO  0Opasma  ruapocesyiku  «MHHA»,  9TO
arperaTupyeTcss ¢ MOTOOJIOKOM W HaéT BO3MOJKHOCTh
BBICEBATh IPOPOILEHHBIE CEMEHa OBOIIHBIX KYJIBTYp C
OJIHOBPEMCHHBIM ~ TOJMBOM  HCOOJBINMMH  J103aMH
KUAKOCTU. Takke MPOU3BEJICHO CpaBHEHHWE OCHOBHBIX
rmokaszatejeid  OMBITHOrO o0pasiia THAPOCESIKA U
BHEJPEHHYIO B CEpUHHOE MPOU3BOJCTBO CESUIKH ISt
BbiceBa Cyxux ceMmsH «BunHuna». PaccuntaHHbIN
SKOHOMHYECKUH 3P (PEKT OT MCIONB30BaHHS THAPOCESITKH
OyZeT B3AT OT CHW)KCHHUS TPSMBIX DKCILTyaTallHOHHBIX
pacxooB, TOCTUTHYTHIX 32 CUET YMEHBIIEHUS Pacxo/0B
Ha Tpya W peHoBauuioo. [loBbllleHHE TPOAYKTHUBHOCTH
Tpylla YBEIMYMBAETCS 32 CUET BO3MOXHOCTU €€
arperaTHpoBaHUs. C  MOTOOJNOKOM W  YCTaHOBKOH
PEKOMEHIYEMBIX TTApaMeTPOB Y3JI0B THAPOBBICEBAIOIIETO
ammapara

KaroueBble ciioBa: ruapocesika, 3QQeKTHBHOCTS,
pacxojipl, CTOMMOCTb, 3P (EKT.
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