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RESULTS OF INVESTIGATIONSON THE UTILISATION OF AGRICULTURAL
MACHINESIN CONDITIONS OF COMMERCIAL FARMS

Summary

The aim of this study was to evaluate the util@atof agricultural machines in conditions of comuniar farms. The
obtained research results were compared with datdwso far to calculate operating costs of mackinek in agriculture.

An increase in the annual machine utilisation whseayved ranging from 6 to 180%, depending on tpe bf the analysed
agricultural machines.

WYNIKI BADAN WYKORZYSTANIA MASZYN ROLNICZYCH W WARUNKACH
GOSPODARSTW TOWAROWYCH

Streszczenie

Celem pracy byto oszacowanie wykorzystania masalyticezych w warunkach gospodarstw towarowych.. Wymadai
poréwnano z danymi stosowanymi dotychczas w kaljadh kosztow eksploatacji prac maszynowych w cokie.
Zaobserwowano wzrost rocznego wykorzystania mastgry wynosi od 6 do 180% w zatesci od rodzaju maszyn
rolniczych ob¢tych badaniami.

1. Introduction investigated farms as well as the employed prodncti
methods and the extent of specialisation all gedlithem to

From the point of view of economics of work of be classified as commercial farms from the pointieiv of

agricultural machines, the intensity of their gtiliion is of market economy [2].

key importance. One of the basic parameters afatibn The selection of the examined farms was intentiona

intensity of agricultural machines is their outmapacity because they guaranteed that the required infosmati

which is measured by the number of performed labmits  obtained from them would be most comprehensivethey

(hours, hectares, tons etc.) in a year. Valuesrofual also met the criterion of availability of samplerients [3].

machine utilisation belong to technical-operatiomalices In the course of the performed experiments, data

and are essential for the determination of unihimig costs comprising annual utilisation of machines on thenfand

of agricultural machines [7]. outside it were registered. Therefore, the regesteyutput
Technical advances in the construction of moderrapacity of agricultural machines took also int@amt

agricultural machines as well as changing conditiafi their utilisation when they provided services awfaym

their utilisation in agricultural farms cause thatlues of their original farm [7].

agricultural machine utilisation established maegang ago

have become outdated and are no longer valid. @alons 4. Resear ch results and their discussion

of machine operational costs carried out using esurr

values of this parameter are burdened with errtiatTis Data obtained in the course of empirical investiges

why it is expedient to take up research problerss@ated were initially processed and the results are cadlah Table

with the evaluation of contemporary values of agtical 1. The table presents minimal and maximal valueghef

machine utilisation. annual utilisation of the examined agricultural imaes.
Additionally the Table includes calculated meanueal of
2. Objective of theresearch project utilisation of individual types of agricultural migioes in

the course of year.

Results of utilisation intensity of agriculturalachines
obtained in the course of investigations were caegba
with theoretical data elaborated by the InstituteRairal
Construction, Mechanisation and Electrification NIBR)
in Warsaw. These data are currently used to catuglasts
of machine work in domestic agriculture [5]. Theuks of
the comparison of mean annual utilisation of thaneixied
machines with appropriate theoretical values dustiated
graphically (Figures 1 and 2).

The investigations which were conducted in 2008 The results presented in Figures 1 and 2 show#iaes
included 16 agricultural farms in the region of Wapolska of true utilisation of the examined machines arghéi in
and the area of the examined farms ranged froma1@ 860 comparison with theoretical data employed so falet@rmine
ha (mean farm area — 66.3 ha). Out of the examit®d operational costs of agricultural machines. Theegfo
farms, 11 were dual-purpose farms specialising hioth percentage increase of the true utilisation of ékamined
animal and plant production, whereas the remaibifigrms  agricultural machines in relation to IBMER data [&hs
were single-purpose units specialising either inmah calculated. The results obtained from the performed
(4 farms) or plant (1 farm) production. The size theé calculations are presented in a graphic form iniféig 3 and 4.

The main objective of performed investigations was
assess true values of annual agricultural macHifisation
used in conditions of commercial farms. In additidime
study compares the obtained empirical researclitsesiih
theoretical data which have been employed until iow
calculate operational costs of agricultural machiria
Polish agriculture.

3. Resear ch methodology
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Table 1. Utilisation of the examined agriculturachines in the examined commercial agriculturahtar

Machine utilisation [h/year]

No Itemisation of agricultural machines — -
minimal | maximal | average
1. | Agricultural tractors 25-49 kW 310 1200 660
2. | Agricultural tractors 50-64 kW 500 1000 900
3. | Agricultural tractors 65-79 kW 300 1000 680
4. | Agricultural tractors 80-95 kW 200 1000 700
5. | Agricultural tractors over 95 kW 600 2000 120(
6. | 2-axle tip trailer 4-10 t 275 650 459
7. | Telescope loaders 250 2000 84(
8. | 4-furrow ploughs 20 200 88
9. | Cultivation aggregators 3-4 m 45 100 79
10. | Manure spreaders 8-10't 60 130, 103
11. | Fertiliser distributors 15-18 m 15 50 34
12. | Field sprayers 12-15m 14 250 80
13. | Drum mowers 1.6 m 50 100 70
14. | Roll balers 15 300 105
15. | Combine cereal harvesters 88-118 kW| 75 200 133
Source: Own investigations
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Figure 1. Comparison of the results of utilisatidrenergy and transport meass(irce: own investigations arffl])
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Figure 2. Comparison of the results of utilisatioh machines for soil cultivation, fertilisation, guit protection and
harvesting of crop plantsqurce: own investigations anffl])
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Figure 4. Percentage increase of utilisation ofhirees for soil cultivation, fertilisation, plantqtection and harvesting of
crop plantsgource: calculations on the basis of own investiget and[5])

In the group of energy means, the annual utibsati
increase of machines in the examined farms ranged 10
to 180% depending on the type of machines. Thetegea
increase of the utilisation intensity of, respeelyy 100 and
180% was observed in the case of high power (rtiae
95 kW) agricultural tractors and self-propelledeszlope
loaders. The above-mentioned machines were useidtigr
new or used but in very good technical conditiod #rey
were utilised in the examined farms on a continuoass.
These machines were among the most efficient dgural
machines tested in this study. In addition, telpscloaders
provide a good example of the application in regestrs of
technological innovation in Polish agriculture.
observed considerable output capacity of telestoagers
(on average - 840 h/year) was the result of thegnisive
utilisation in animal production. Despite considdea
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proportion of transport works in the analysed farras
relatively low utilisation of agricultural trailerswas
recorded (increase of annual utilisation — 15%).isTh
relatively lower mean value of annual utilisatiorap. 1)
can probably be attributed to the fact that, mosgjdently,
there were several different trailers of differeload
capacity (4-10 t) in the examined farms.

From among the machines presented in Figure 4, the
increase of their annual utilisation ranged frono @0%. In
this group of agricultural machines, the highestéases in
true utilisation were observed in the case of droowers
(40%), field sprayers (33%) and roll balers (319d)ile the

Thelowest increase in annual utilisation was recorfdedereal

combine harvesters — 6%. The latter included mostly
several-year old or even older harvesters that alezhdy
reached the assumed period of standard utilisation.
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5. Conclusions

In the light of the performed empirical investigats
and calculations as well as the analysis of theinbt
results the following conclusions were drawn:

1. The most important purpose of the study was to ¢lemp
a database with true utilisation values of agricalt
machines. The collected database should make silpedo
evaluate more accurately the entire system of dperaf
agricultural machines, including its costs. Therefothe
results obtained from the investigations shouldubed in
agriculture advisory services to determine costsathine
works using the agricultural machines examined his t
study.

2. True values of annual machine utilisation deterwhime
the course of the described experiments were higher
comparison with theoretical values employed so tfar
calculate costs of machine work in domestic agnizal

type of research. Among the examples of this kifid o

machines are: telescope loaders, self-propelleayeps etc.
which lack information regarding their standardissition
in Polish agriculture. Calculations of operatiomalsts of

new constructions of agricultural machines sometime

require application of annual utilisation coeffigie which
are based on Swiss or German data [1, 4] desptdattt
that the specificity of agriculture in those coigdrdiffers
from Polish agriculture. Therefore, it is necessdoy
continue empirical investigations with the aim tabarate
current coefficient values of agricultural machingisation
in Polish agriculture.

6. Literature

[1] Ammann H.: Maschinenkosten 2005.
Agroscope FAT Tanikon. Nr 621.

[2] Fereniec J.: Ekonomika i organizacja rolnictw&yd. Key

The determined percentage increase of annual m&chin” Text warszawa 1999.

utilisation ranged from 6 to 180% depending ontipe of
the examined machines. This confirmed the advaotage
effect of technical progress expressed in
operational potentials of modern agricultural maeki In
addition, differences in machine utilisation catisat true
values of agricultural machine utilisation should taken
into account more and more frequently in the precafs
calculations of running costs.

3. The continuous advance of the technical reconstmict

of Polish agriculture requires widening of empitica

database in the area of utilisation of new consbos of
agricultural machines which have not been objecthcf

Z.Grzes

40

[3] Klepacki B.: Zasady wyboru préby do batl@konomiczno-
rolniczych. Roczniki Nauk Rolniczych, 1987. SerialG,84,

increased Z. 3.

[4] KTBL-Taschenbusch Landwirtschaf 2002/2003.
Darmstadt.

[5] Muzalewski A.: Koszty eksploatacji maszyn. NL.2Wyd.
IBMER, Warszawa 2006.

[6] Rzeszowska W.: Wyposanie techniczne gospodarstw w
aspekcie przyspienia Polski do Unii Europejskiej. Praca
magisterska pod kierunkiem dr. Z. Grzesia. MaszisidpP w
Poznaniu 2009.

[7] System Maszyn Rolniczych. &% 14, Wskaniki
eksploatacyjno-ekonomiczne. Wyd. IBMER, Warszaw&gl9

LJournal of Research and Applications in Agricultural Engineering” 2010, Vol. 55(1)

FAT-Berichte,

KTBL,



