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Article dedicated analysis influence sprinklers to raise yields agricultural crops in the context modern
agricultural production. In work are being considered main types sprinkler systems (circular, frontal,
portable), their technical specifications and features application in various climatic and soil conditions.
Special attention given assessment efficiency sprinkler irrigation in ensuring the optimal water regime for
plants, which contributes increase quantitative and qualitative yield indicators. Proper selection and
maintenance of sprinkler systems can significantly enhance water use efficiency and reduce environmental
impact in agricultural practices. Based on analysis scientific research and practical cases demonstrated as
sprinklers machinery affect the growth and development of crops such as grain, vegetable and industrial crops.
In the article also highlighted economic aspects using sprinkler systems, including their expenses
implementation and operation, as well as payback investment thanks to growth productivity. Separately are
being considered ecological advantages, in particular reduction erosion soil and rational using aquatic
resources. The integration of advanced sprinkler systems with precision agriculture tools is becoming a key
factor in achieving sustainable and efficient crop production. Article emphasizes importance integration
sprinklers with modern precision farming technologies, such as moisture sensors and automated systems
management, to achieve maximum efficiency. Highlighted challenges related to technical maintenance and
adaptation of systems to regional conditions, and proposed recommendations for farmers and agronomists.
The article will be useful for specialists in the field rural economy, scientists, as well as persons interested in
implementing innovative irrigation technologies.

Key words: sprinklers machines, yield, agricultural crops, irrigation, precise agriculture, water use,
economic efficiency, ecological stability.
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1. Problem formulation

In the current context of intensification of agricultural production, ensuring stable crop yields is one of
the key tasks of the agricultural sector. At the same time, changing climatic conditions, in particular the uneven
distribution of precipitation, the increase in dry periods and soil degradation, create significant challenges for the
cultivation of agricultural crops. Traditional methods irrigation is often found not enough effective due to high
water loss, uneven humidification and negative impact on soil condition. Sprinklers cars, like one of modern tools
irrigation, have potential for solution these problems thanks to abilities provide uniform watering and rational
using aquatic resources. However their impact on yield different cultures, economic feasibility and environmental
consequences remains not enough researched, especially in the context of regional features soil and climatic
conditions. In addition, the introduction of sprinkler systems is associated with a number of challenges, including
high initial costs, the need for technical maintenance and adaptation to modern precision farming technologies.
In this regard, there is a need for a comprehensive analysis efficiency sprinklers, definition their impact on
productivity agricultural crops, as well as development recommendations for the optimal use of such systems in
various agroecological conditions.
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2. Analysis of recent research and publications

Recent studies confirm the significant impact of sprinklers on increasing crop yields. In particular, the
study [1] analyzed the use of circular sprinkler systems in arid regions of China, where their application
allowed to increase corn yields by 18% due to precise water distribution and reduced evaporation losses.

In Europe, according to [2], frontal sprinklers integrated with soil moisture sensors contributed to a
15% increase in potato yields compared to traditional irrigation in regions of Spain. The authors emphasize
that irrigation automation provides optimal water regime, reducing water consumption by 20%.

Integration sprinkler systems with precision farming technologies is also actively researched. For example,
in [3], the implementation is described sprinklers with GPS navigation and 10T devices in India, which allowed to
reduce water consumption by 30% during cultivation wheat, preserving yield at the level of 5.5 t/ha.

Environmental aspects sprinkler irrigation highlighted in the study [4], which shows that sprinklers
systems reduce erosion soil by 25% compared to surface irrigation in Brazil. However authors point out the
problem of energy consumption, suggesting using solar panels to increase energy efficiency.

At the same time, a number of studies indicates gaps. For example, missing long-term impact data
sprinklers for microbiological activity soil that requires further studies [5]. Also not enough comparative
analyses efficiency different types sprinkler systems in different climatic zones that complicates
universalization recommendations. These aspects need additional study for optimization using sprinklers on a
global scale.

3. The purpose of the article

The aim of the article is a comprehensive analysis influence irrigation machines for yield crops in
different soil and climate conditions.

4. Results and discussion

Sprinklers machines are important tool modern irrigation, which provides even water distribution and
optimal water regime for agricultural crops. In the article considered three main types sprinkler systems:
circular, frontal and portable. Circular systems that work on the principle of rotation around central axes, most
common in arid regions regions thanks to high productivity and ability cover big areas (up to 100 hectares).
Frontal systems that are moving linear, effective for rectangular fields and demonstrate flexibility in
application for vegetable and industrial crops. Portable sprinkler systems, although less automated, are
economical profitable for small farms [6].

Research show that sprinklers machinery much increase crop yields. For example, according to field
experiments, application circular systems for corn provides yield increase by 15-20% compared to surface
irrigation at the expense of reduction aquatic losses and precise dosing. For vegetable crops such as potatoes,
front systems contribute increase yield by 12—-15%, which confirmed by European results farms. Impact The
effect of sprinklers on the quality of the harvest is also significant : uniform irrigation contributes to formation
larger and more uniform fruits that increases their market value.

Table 1.
The impact of sprinklers on crop yields

Culture Sprinkler type Average yield increase, % Terms of use
Corn Circular 15-20 Avrid regions, sandy soils
Wheat Frontal 10-15 Moderate climate, loamy soils
Potato Frontal 12-15 Humid climate, sandy soils
Soy Circular 8-12 Arid regions, clay soils
Carrot Portable 10-13 Small areas, sandy soils
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Fig. 1. Efficiency of sprinkler machines across soil-climate conditions

Economical efficiency sprinkler systems depends from initial investment, operating costs and type of
crop. For example, circular systems need significant capital investment ( from $50,000 per unit ), but their
payback achieved in 3-5 years thanks to increase yield and reduction water consumption [7]. Portable systems,
although cheaper, have lower productivity that restricts theirs application on large areas. Integration sprinklers
with precision farming technologies, such as moisture sensors soil and automated systems control, allows to
lower water consumption by 20-30% and optimize electricity costs.
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Fig. 2. Water consumption by different sprinkler machines

Environmental advantages sprinklers include reduction erosion soil by 25-30% compared to
traditional irrigation, as well as preservation land fertility thanks to controlled hydration. However high energy
consumption remains challenge, especially for circular systems that need stable power supply [8]. Use
renewable sources energy, for example solar panels, maybe solve this problem.
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Fig. 3. Efficiency of sprinkler machines by annual precipitation

Analysis regional features showed that efficiency sprinklers depends from climatic conditions and soil
type. In arid regions from sandy soils sprinklers systems are critical to ensuring yields, while in humid zones
their application could be less justified by high operational expenses. To maximize effect necessary adaptation
of systems to local conditions, including choice appropriate machine type and settings irrigation modes.

5. Conclusion

The analysis confirms that sprinklers play a key role in increasing crop yields, ensuring effective
irrigation in the face of climate change and limited water resources. Results research demonstrate that circular
sprinklers systems provide increase yields corn and soybeans by 8-20%, frontal systems increase productivity
potatoes and wheat by 10-15%, and portable installations are effective for carrots in small areas with an
increase of up to 13%. Efficiency sprinklers depends depending on the type of crop, soil and climatic conditions
and level integration with precision farming technologies such as moisture sensors and GPS navigation, which
allow reduce water consumption by 20-30%.

Environmental advantages sprinkler systems include reduction erosion soil by 25-30% and preservation
soil fertility, although high energy consumption remains a challenge that can be solved by using renewable
sources energy. Economical expediency sprinkler machines confirmed fast payback (3-5 years) due to growth
yield and decline water consumption, although initial investments can be a limiting factor for small farms.

Graphic analysis, including columnar diagrams, thermal maps and linear graphics, highlights dependence
efficiency sprinklers on factors such as water consumption, soil type and quantity precipitation. In particular,
circular systems are the most effective in arid regions from low precipitation (300-500 mm/ year), while portable
installations are better suitable for humid conditions.

Thus, sprinklers machines are important a tool for sustainable rural economy, promoting increase
productivity, rational use resources and adaptation to climate change calls. To maximize their potential
necessary regional systems adaptation, improvement energy-efficient technologies and further research impact
on soil microflora and long-term land fertility.
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BILINB JOIIYBAJIBHUX MAIIIMH HA BPOKAWHICTDH CLUIbCHBKOT OCIIOJAPCHBKUX KYJIBTYP

Cmamms npucesuena auanizy 6naugy OOW8ATbHUX CUCHEM HA HIOBUWEHHS B8POXNCAUHOCI
CIbCHKO2OCNOOAPCHKUX KYIbMYP Y KOHMEKCMI CYYACHO2O CilbCbKO2OCNOOAPCLKO20 8upodHuymea. ¥ pobomi
PO32NA0AIOMbC  OCHOBHI MUNU  OOWYBATLHUX CcucmeM (Kpyeosi, (poumanvHi, nepeHOCHi), iX mexHiuHi
Xapakmepucmuku ma 0coOIU80Cmi 3acmMOCy8aAKHA 8 PIZHUX KIIMAmMuyHux ma ipyrmosux ymogax. Ocobnusa
yeaza npudinseEmMbCcs OYiHYi eqheKmMUSHOCMI OOULY8AILHO20 3POUEHHS Y 3a0e3nedeHHi ONMUMAIbHO20 800HO20
pedcumy Oist POCTIUH, WO CRPUSE 30LIbUIEHHIO KIILbKICHUX MA AKICHUX NOKA3HUKIE epodcatinocmi. [Ipasunbruil
8UOIP Ma 00CTY208Y8AHHSL OOULYBATLHUX CUCTEM MONCE SHAYHO NIOSUWUMU eDEKTNUBHICIb BUKOPUCTNAHHSL 600U
ma 3MEeHWUMY 6NIUE HA HABKOIUWHE Cepedosuule 8 CilbCbKo2ocnooapcevkill npaxmuyi. Ha ocnosi ananizy
HAyKoBUX 00CNIONHCeHb MA NPAKMUYHUX 8UNAOKI6 NOKA3AHO, AK OOWY8ANlbHA MeXHIKA enaueac Ha picm ma
PO36UMOK MAKUX CLIbCLKO2OCNOOAPCHKUX KYALIMYD, AK 3ePHOGI, 080Ye6i ma NpoMuciosi. ¥ cmammi markooic
BUOIIEHO EeKOHOMIUHI ACNeKmuU BUKOPUCIMAHHA OOWYBANIbHUX CUCHEM, 6BKIIYANYU X eumpamu Ha
BNPOBAOIICEHH MA eKCIIYAMAayito, a MAaKodc OKYNHICMb iH8eCmMUyill 3a608KU 3POCAHHIO NPOOYKIMUBHOCHIL.
Oxpemo  po32na0aiomvCsi  eKoNoIuHl  nepeacu, 30KpeMda 3MeHUleHHs eposii IpYHmy ma payioHanvHe
BUKOPUCIANHS 800HUX pecypcis. Inmezspayin nepedogux 0oOuy8anbHUX cucmem 3 IHCIPYMEHmAamMu mMo4yHO20
3eMepobcmea Cmae KIo4o8UM (DAKMOPOM V OOCASHEHHI Cmano2o ma egeKkmusHozo UpoOHUYMEa
CILCHKO20CNOOAPCHLKUX KYIbmyp. ¥ cmammi nioKpecaioembest 8axcausicmsg inmespayii 00wy 8aibHux cucmem
i3 CyYacHUMU MEXHONO02IAMU MOYHO20 3eMAepPOOCMEa, MAKUMU AK OAMYUKY 80N020CMI MA A8MOMAMU308aHI
cucmemu Ynpaeuinusa, Oasi OOCSCHEHHsT MAKCUMAanbHoi epexmusnocmi. Buceimneno npobremu, nos'szami 3
MEeXHIYHUM 00CNY208YB8AHHAM MA A0ANMAYIEI0 CUCMEM 00 PeSiOHANbHUX YMO8, d MAKONC 3ANPONOHOBAHO
pexomenoayii ons pepmepie ma acponomie. Cmamms 6yde KOpUcHOO OAs axieyie y 2anysi CilbCbKo20
20Cn00apcmea, HayKosyis, a maKoxic 0cio, 3ayiKasieHux y 6npoeaoNCeHHT IHHOBAYIIHUX MEXHON02I 3POULCHHSL.

Key words: oowgysanvhi mawunu, 6podicainicms, CilbCbKO20CNOOAPCHKI KYAbMYPU, 3POULECHHS, MOYHEe
3eMAepOOCMB0, B000BUKOPUCMANHI, eKOHOMIYHA eqheKMUBHICMb, eKOL02IUHA CINITIKICTMb.
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