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The study aims to find technical, organizational, and economic mechanisms for improving the efficiency of grain
harvesters by the example of the resource potential of agricultural harvesting equipment in the Poltava region. The
study relied on statistical data, including both quantitative and qualitative characteristics of grain harvesters. The
information was gathered from agricultural producers in the Poltava region, regardless of the form of ownership.
The data was collected through automated records kept by the agricultural machinery registration department of the
State Production and Consumer Service in Poltava. The information pertains to the end of the year 2023. The
following indicators and characteristics have been studied in detail: the total number of combine harvesters
registered in the Poltava region and their average age since the date of manufacture; absolute quantitative indicators
regarding the duration of use of grain harvesters according to agricultural machinery manufacturers as of 2023; and
relative indicators regarding the duration of use of grain harvesters according to agricultural machinery
manufacturers as of 2023. After conducting the statistical analysis, it was found that machines from certain
manufacturers have been used for over ten years in higher percentages: John Deere (66,23 %), Fortschritt (68,75 %),
Claas (72,32 %), Case (81,42 %), combine harvesters manufactured in Ukraine and post-Soviet countries (88,60 %),
Volvo (91,67 %), Massey Ferguson (94,12 %), Sampo (100 %), New Holland (28.1 %). In the specified category
"combines older than 10 years prevail", the most commonly used combiners in the Poltava region are John Deere,
Claas, Case combiners, and ones manufactured in Ukraine and post-Soviet countries. This makes up the majority of
the combiner park in Poltava Region under current conditions. The national economy is currently facing the
challenge of efficiently and effectively assessing the technical condition of grain harvesters, whether old or new.
This has become an urgent issue that requires immediate attention. It is crucial to pay special attention to the quality
of repair work done on the various units and components of these machines, ensuring that all necessary spare parts
and accessories are provided.

Keywords: tractors, spare parts, engineering, registration, analysis, dynamics, forecasting, renovation,
agriculture, provision strategy.

Buxopucranus 3epHo30upanbHux kom0OaiiHiB B IloaraBebkiil o0/1acTi. AHATI3 Ta IPOrHoO3n

B. B. ITaganka | O. A. Bypnaka | A. O. Kenemenn | 1. I. Poxxko

TlonraBcbkuii nepxaBHUI
arpapHuil YHiBepCHTET

M. [Tonrasa,

VYkpaina

MerToro JOCTiIKEHHS € TOIYK TeXHIYHUX, OpraHi3alifHUX Ta eKOHOMIYHUX MEXaHi3MiB LIO0 YIOCKOHAJICHHS
e(EeKTUBHOCTI BUKOPHCTAHHS  3€pHO3OMpANBbHUX KOMOAMHIB HAa MNPUKJIALl PECYpCHOrO  MOTEHLIATY
cimbebkorocnoapebkoi  36upanbHoi TexHiknm IlonraBckkoi oOmacti. JlocmimkeHHSs BHKOHAaHO Ha OCHOBI
CTaTHCTUYHOI iHOPMALLi: KIIBKICHUX 1 SKICHUX XapaKTEepUCTHK 3epHO30UpanbHIX KOMOAHHIB, IO 3apeecTpoBaHi
1 BUKOPHCTOBYIOTBCSI arpapHUMH BHpOOHHKaMH [lonTaBImHE pi3HUX (POPM BIACHOCTI BIAIOBIAHO OO €JUHOTO
peecTpy I BeICHHs aBTOMAaTH30BaHOTO O0MiKy KOMOaifHIB BiIAilTy peecTparii ciIbChKOTOCIIONAPCHKOI TEXHIKI
TOJIOBHOTO yIIpaBIiHHA JlepknpocrokuBciryxou B [TonraBepkiit o6macti. Indopmanis mogaHa cTaHOM Ha KiHelb
2023 pik. OCHOBHUMH [OCTIDKYBAaHHMH MOKAa3HHKAMU Ta XapaKTEPUCTHKAMH BU3HAUCHO: 3arajbHa KUIbKICTH
3epHO30HpaIbHUX KOMOaiiHIB, 3apeectpoBanux B [lonTaBebkiit obnacti, Ta X cepenHiil Bik 3 JaTH BUPOOHHIITBA;
a0COMIOTHI KIJIBKICHI TOKAa3HHKH MLIOJO0 TEPMiHY BHKOPHCTaHHS 3€pHO30HpalipHUX KOMOaiHiB B poO3pisi
(ipM-BHPOOHHUKIB CLIBCHKOTOCIIOAAPCHKOI TeXHIKM cTaHOM Ha 2023 pik; BiTHOCHI IMOKAa3HHKH INOJIO TEPMiHY
BUKOPHCTAHHS 3epHO30UpaIbHUX KOMOalHIB B po3pisi (ipM-BUPOOHHKIB CLILCEKOTOCIIONAPCHKOI TEXHIKH CTAHOM
Ha 2023 pik. 3a pe3ynbTaTaMH CTATUCTHYHOTO aHANi3y, MOXIMBO 3a3HAUUTH, IO y BiJCOTKOBOMY BiJIHOIICHHI
Oisbllie JECATH POKIB BUKOPHCTOBYIOTBCS MAIlMHM HACTYHMHHX BHpPOoOHMKIB: John Deere (66,23 %), Fortschritt
(68,75 %), Claas (72,32 %), Case (81,42 %), xomOaiiHu BHPOOHHITBA YKpaiHH Ta MOCTPAIIHCHKUX KpaiH
(88,60 %), Volvo (91,67 %), Massey Ferguson (94,12 %), Sampo (100 %), New Holland (28,1 %). fIx Gauumo, B
3a3HaveHill Kkareropii «mepeBakaloTh kombaiinu crapmie 10 pokiB» momamu Oinpm nommpeHi B IlonraBebkii
obnacti kombaiinu Bupob6HuKiB John Deere, Claas, Case Ta koMOaifHH BUPOOHUITBA YKpaiHU Ta IOCTPAASTHCHKUAX
kpain. lle cTaHOBUTH OCHOBHY 4acTHHY KoMOaliHOBOro mapky [lonTaBmunu B yMoBax chorofeHHs. ToMy moctae
aKTyaJbHOIO HapOJHOrOCIOAapchKa MpobiieMa OpraHisamii CBOEYaCHOTO Ta SIKICHOrO MPOBEICHHS OLIHKU
TEXHIYHOTO CTaHy 3epHO30OMpPATBHUX KOMOAMHIB K BiJHOCHO HOBHX, TaK 1 THX, IO BXKE BiJNpalfoBaIH CBiit
PO3paxyHKOBHI aMOPTH3aMiiHUIT TepMiH ekcIutyaTariii. [Ipu oMy, MOXKIIHBO 3aIIpOIIOHYBATH 3BEPHYTH OCOOIHUBY
yBary Ha MOKAa3HUKH SKICHOTO BHKOHAHHS PEMOHTHHX pOOIT 3 BIiJHOBIEHHS BY3IB 1 arperariB TaKuX
CLIBCHKOTOCTIONAPCHKHUX MAIHH, 3a0e3[MeUeHH s HEOOX1THUMH 3aIIaCHUMH YaCTHHAMH Ta KOMIUICKTYIOUHMH.

Ku1104oBi cj10Ba: TpakTOpH, 3a4acTUHY, 3aCO0M MeXaHi3alii, peecTpallis, aHajli3, IMHaMiKa, IPOTHO3yBaHHS,
OHOBJICHHSI, CLIIBCBKE TOCIIOAPCTBO, CTpaTeris 3a0e3MeYeHHS.

Bi6aiorpadgiunuii onuc aias uurysanns: [ladanka B. B., Bypaaxa O. A., Kenemews A. O., Poocko 1. 1. BukopuctaHHs 3epHO30UpaIbHIX KOMOAHHIB
B [TonraBepkiit obmacti. AHani3 Ta nporuosu. Scientific Progress & Innovations. 2024. Ne 27 (2). C. 164-169.
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Introduction

Since Ukraine gained independence, the issue of
providing modern grain-harvesting equipment to farmers
in Poltava Oblast, considering their agrarian focus, has
remained relevant. In this publication, we will not discuss
the current state of domestic combine-harvester
construction. Instead, we will analyze the extent to which
agricultural producers in the Poltava region are equipped
with harvesting machines. We will take into account the
impact of our country's integration into the global
economy, which has resulted in the presence of a
significant number of both domestic and foreign
agricultural techniques in agricultural enterprises.

The technical equipment level of Poltava Oblast's ag-
ricultural producers can be evaluated through statistical
data from the single register for automated agricultural
machinery records. According to the agricultural
machinery registration department of the head office of
the State Production and Consumer Service in Poltava
Region [1], this analysis will cover the period from 2018
to 2023. This evaluation will help determine the
availability of complex agricultural machinery such as
grain harvesters.

After analyzing the report of Oleg Palii [2], the deputy
director of the regional department of agro-industrial
development, it was found that in 2023, the farmers of the
region harvested approximately 1 700 000 tons of early
grain crops, which is an increase of 317 000 tons
compared to the previous year (2022). Despite the
ongoing war in Ukraine and the challenges faced by the
agricultural production such as the increase in fuel and
lubricant prices, fertilizers, plant protection products,
spare parts for agricultural machinery, as well as a
decrease in the purchase price of agricultural products,
the agricultural sector of the economy in both the Poltava
region and Ukraine as a whole is not only adapting to the
new conditions but also showing signs of confident
stabilization and further development.

The purpose of the study

The study aims to find technical, organizational, and
economic mechanisms for improving the efficiency of
grain harvesters by the example of the resource potential
of agricultural harvesting equipment in the Poltava region.

Materials and methods

The laws of Ukraine [3, 4] reflect the state's policy on
providing agricultural production. The issue of equipping
Ukraine's agricultural sector with modern, high-
performance equipment has remained relevant since the
country gained independence. Scientific studies [5] have
analyzed the mechanical engineering sector of
agricultural machinery. The article [6] discusses the
investment model for renewing fixed means of production
using Ukraine as an example. Another study [7] explores
the socio-economic factors that affect the implementation
of agricultural machinery. Paper [8] presents an analysis
of the current state of material and technical resources
provision of agricultural enterprises in the Kharkiv region.
The article [9] deals with improving the energy sector of

the national economy, with a focus on the agricultural
sector. Lastly, [10] introduces the components of modern
investment models for renewing the primary means of
production in the agro-industrial complex.

Studies [11, 12] examine technical service issues
related to grain-harvesting equipment, particularly in
preparation for the harvesting season. In [13], high-
performance combine harvesters from leading global
manufacturers are analyzed, focusing on increasing grain
productivity up to 100 tons per hour during working time.
However, the study also highlights the negative impact of
over-compaction of the surface layer of the soil and offers
an overview of alternative designs for combine harvesters.
Meanwhile, [14-16] delve into crucial questions
concerning the reliability and efficiency of grain
harvesting machines, their impact on work quality, as well
as their durability.

Publications [17-19] focus on the pressing issue of
identifying and classifying malfunctions in grain harvest-
ing equipment, as well as enhancing the mechanisms and
processes involved in repairing combiner parts and
assemblies.

Scientific papers [20-22] cover topics such as the
elements of operational evaluation, standardizing the
reliability level of newly manufactured Ukrainian grain
harvesters, and exploring ways to increase the
productivity of harvesting machines.

Publications [23, 24] delve into determining the trends
and patterns of agricultural machinery failures, as well as
finding ways to improve the technical service of
combiners.

The study in [25] found that the design features of the
harvester and the speed of movement significantly affect
the quality of harvesting soybeans. Article [26] describes
how the separation modes impact the quality of threshed
grain. [27] provides methodological aspects and results
of experimental studies on the operation of grain
harvesters. The technical aspects of improving the
transport systems of threshers of grain harvesters are
discussed in the works [28, 29].

It is possible to observe that scientific research on
modern grain-harvesting equipment has a multi-vector
nature which can be directed towards several areas. These
include the improvement and development of
mechanisms for technical support of agricultural
production, enhancing productivity, improving technical
reliability, enhancing the quality of grain separation, and
finding effective systems for the technical maintenance of
combine harvesters.

The purpose of this publication is to explore technical,
organizational, and economic methods for enhancing the
effectiveness of grain harvesters, using the resource
potential of agricultural harvesting equipment in the
Poltava region as an example.

Results and discussion

Despite the challenges posed by climate change,
Poltava farmers were able to collect a significant portion
of their grain harvest on time, thanks to the overall
productivity of their grain harvesters. This was achieved
despite the intense precipitation and difficult weather
conditions in 2023 during the threshing of early
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grain crops. In this regard, we would like to investigate
the number and types of combine harvesters available to
farmers in Poltava Region.

The bar charts depicted in Figure I are based
on statistical data obtained from the unified register

for automated accounting of agricultural machinery
in the Poltava region, as of 2023. The data includes
the total number of grain harvesters and their
average age.
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Figure 1. The total number of combine harvesters registered in the Poltava region and their average age
from the date of manufacture
Based on data from a single register for automated records of the Agricultural Machinery Registration
Department of the Main Department of the State Production and Consumer Service in Poltava region,
the authors developed this source

According to the results of the statistical analysis,
it is possible to determine that the largest number of grain
harvesters owned by agricultural owners of the Poltava
region are combiners of the John Deere brand (382 units)
and Case (323 units), after that, we have 307 units of
combine harvesters produced in Ukraine and post-Soviet
countries (Slavutich, Lan, Don, Niva), Claas (289 units),
and closes the dominant position in terms of combiners'
manufacturers - the number of New Holland machines —
121 units respectively. Less common, relative to the
Poltava region, are combine harvesters manufactured by
Massey Ferguson (51 units), Sampo (19 units), Fortschritt
(16 units), and Volvo (12 units).

At the same time, an interesting point is the average
age of registered harvesting equipment. The oldest
samples include Volvo harvesters (average age is
39 years), Sampo combines (38 years), Massey Ferguson
(29 years), Fortschritt (25 years). While grain-harvesting
machines made for small farms are not commonly
available, they are still in use. However, as agricultural
machinery ages, maintenance costs tend to increase while
efficiency decreases. Thus, these machines are only used
when there is no better alternative.

We believe that the fleet of combine harvesters
produced in Ukraine and the CIS countries is a cause for
concern as they are quite old, averaging 21 years.
There are a significant number of these machines still in
use by farmers (307 units), even if we hypothetically
reduce the recommended annual workload to
100 hectares, there is still a lot of harvesting work

to be done. The Poltava region is facing increasing
challenges in restoring units and assemblies of farming
machines and acquiring spare parts. As a result, the
majority of technical support for harvesting grain crops is
dependent on agricultural machinery from foreign
manufacturers such as Claas (with an average harvester
age of 18 years), Case (with an average age of 17 years)
and John Deere (with an average combine age of
16 years). According to our observations and cooperation
with stakeholders, such machines have a fairly high level
of technical service, in particular, those models that at one
time were purchased new from representatives of the
above-mentioned brands.

The analysis of absolute indicators regarding the age
distribution of grain-harvesting equipment in the Poltava
region is presented in Fig. 2. Based on the statistical anal-
ysis presented in the
bar charts of Figure 2, it can be concluded that as 0f 2023,
farmers in Poltava Oblast have a total of 68 new grain
harvesters that have been used for up to three years.
Among these harvesters, 40 are from John Deere,
9 are from New Holland, and 13 are from Claas.
We also have a limited number of grain harvesting
equipment from Massey Ferguson, Case, combiners
manufactured in Ukraine and post-Soviet countries —
respectively three units of such machines. Combine
harvesters, which are also relevant by age category:
from three to ten years old, are distributed in our research
as follows: John Deere (89 units), New Holland (78 units),
Claas (67 units), Case (57 units), harvesters manufactured
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in Ukraine and post-Soviet countries (32 units).
In the agrarian Poltava region, we have 391 combine
harvesters that are relatively old, up to 10 years. There
are also around 1.113 older machines that have been
in use for more than 10 years. While the situation isn't
entirely positive, there is some encouraging news:

a significant portion of both early and late grain crops are
being harvested with these old combine harvesters.
Practical experience shows that these machines
are outdated, with insufficient productivity and quality
for harvesting work, and suffer both physical and
moral wear and tear.
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Figure 2. Agricultural machinery manufacturers' absolute quantitative indicators for grain harvester usage period as of 2023
Source: developed by the authors based on the data of a single register for keeping automated records
of the agricultural machinery registration department of the Main Department of the State Production
and Consumer Service in Poltava Region

Upon examining the data on the usage term of
grain harvesters (as shown in Figure 3), we find that
the situation is not entirely favorable. If we look at a
small percentage of New Holland machines
(only 28.10 % of New Holland grain harvesters

have been used for more than 10 years), we see that
other well-known manufacturers have a significant
percentage of grain-harvesting equipment that is
older than 10 years. This ranges from 66.23 % for
John Deere to 100 % for Sampo.
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Figure 3. Relative indicators regarding the usage term of grain harvesters by agricultural machinery
manufacturers as of 2023
Source: developed by the authors based on the data of a single register for keeping automated records
of the agricultural machinery registration department of the Main Department of the State Production
and Consumer Service in Poltava Region
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In this case, the majority of the combine harvesters
used are more than 10 years old. The most commonly used
machines, listed in order of age, are John Deere
(66.23 %), Fortschritt (68.75 %), Claas (72.32 %),
Case (81.42 %), harvesters manufactured in Ukraine and
post-Soviet countries (88.60 %), Volvo (91.67 %),
Massey Ferguson (94.12 %), Sampo (100 %), and New
Holland (28.1 %). As you can see, the most common
combine harvesters in the Poltava region are John Deere,
Claas, Case, and those manufactured in Ukraine and
post-Soviet countries. These machines constitute the main
part of the combine harvester fleet in the Poltava region
in current conditions.

Undoubtedly, the best way to improve grain
production in Poltava Oblast would be to upgrade the
current fleet of grain-harvesting equipment. However,
the current situation is such that farmers cannot afford to
purchase new, high-performance combines, which can
cost between 400 000 and 1 000 000 USD. It has been
proven that even with such a park of agricultural grain
harvesters, it is possible to carry out a significant amount
of harvesting work. Therefore, it is important to focus on
assessing the technical condition of both new and
old grain harvesters. Additionally, there should be a
focus on improving the quality of repair work to restore
the units and aggregates of these agricultural machines.
This is especially important in today's realities.

Conclusions

1. The agrarians of the Poltava region have managed
to increase the gross harvest of early grain crops by
317.000 tons in comparison to the year of 2023. However,
the harvesting process was not without its challenges,
including unstable weather conditions, high fuel and
lubricant prices, and relatively low grain purchase prices.
Another difficulty was the limited number of grain
harvesters available, and the significant physical and
moral wear and tear of the majority of machines used by
farmers in the region.

2. Based on the results of statistical analysis, it has
been determined that the majority of grain harvesters
owned by agricultural owners in the Poltava region are
combiners of the John Deere brand (382 units) and Case
(323 units). Following these, there are 307 units of
combine harvesters manufactured in Ukraine and post-
Soviet countries (Slavutich, Lan, Don, Niva), Claas
(289 units), and finally, New Holland machines with
121 units, which has the least number of machines in the
field of combine-harvester manufacturers.

3. Machines used for more than ten years (in order of
increase in age): John Deere (66.23 %), Fortschritt
(68.75 %), Claas (72.32 %), Case (81.42 %), combiners
manufactured in Ukraine and post-Soviet countries
(88.60 %), Volvo (91.67%), Massey Ferguson
(94.12 %), Sampo (100 %), New Holland (28.1 %). In the
Poltava region, the most common combine harvesters for
the category of "combiners older than 10 years" are John
Deere, Claas, Case, as well as those manufactured in
Ukraine and post-Soviet countries. These machines make
up the majority of the combine harvester fleet in Poltava
Region currently.

4. In today's world, it is crucial to focus on assessing
the technical condition of grain harvesters, both new and
old. It's also important to address the issue of poor quality
repair work done to restore units and components of these
agricultural machines.
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