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ABSTRACT. The modern transformation of agricultural science necessitates a shift toward open, transpar-
ent, and reproducible approaches to organizing research activities. Open research data derived from field
experiments are of particular importance, serving as a vital source of information for assessing crop produc-
tivity, the efficiency of cultivation technologies, and the impact of weather conditions and agro-ecological
factors.

The aim of this study is to substantiate the role of open field research data in ensuring transparency and re-
producibility, as well as in enhancing the quality of modern agricultural research.

Methods. Experimental, field, observation, analysis.

Results. The study examines the fundamental principles of generating, systematizing, preserving, and dis-
seminating experimental data obtained from field trials at the «Agronomichney Research and Demonstra-
tion Farm of Vinnytsia National Agrarian University. Emphasis is placed on the necessity of standardized
descriptions regarding experimental conditions, research methodologies, soil characteristics, weather data,
technological practices, experimental treatments, and observation results. Adopting FAIR principles (Finda-
ble, Accessible, Interoperable, Reusable) facilitates the accessibility and reuse of scientific data, enables their
integration with other datasets, and supports comprehensive analysis. Data openness fosters independent
verification of results, boosts confidence in scientific conclusions, and creates opportunities for meta-analysis
and the accumulation of an evidence base.

Conclusions. Establishing a culture of open research data in field studies is a crucial component of the digital
transformation of agricultural science; it promotes interdisciplinary collaboration, more effective utilization
of research findings, and the development of a modern, open scientific environment.

KEYWORDS: open research data, field research, agricultural science, reproducibility, FAIR, digitalization,
Open Science.

INTRODUCTION. The digital transformation of the agricultural sector is accompanied by significant
changes in approaches to conducting, documenting, and utilizing scientific research (Pantsyreva, 2024).
The application of digital technologies in farming, crop production, agroecology, and related fields enables
the generation of vast datasets regarding soil conditions, plants, weather patterns, technological operations,
and crop productivity (Bakhmat et al., 2023). Under these conditions, scientific data cease to be merely
supplementary material for the preparation of publications and acquire independent value as a resource for
further analysis, comparison, and reuse (Didur & Pantsyreva, 2025).

This is of particular importance for field research. Unlike laboratory experiments, a field trial is shaped by
a multitude of interconnected factors (Didur et al., 2024). Research outcomes can depend on soil charac-
teristics, temperature regimes, the amount and distribution of precipitation, hydrothermal conditions, the
preceding crop, the specific properties of the crop variety or hybrid, the timing of agronomic operations,
seeding rates, fertilization systems, and other factors (Dubik et al., 2024). Therefore, a reliable interpreta-
tion of results requires not only presenting the final metrics but also preserving the context in which those
metrics were obtained.
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Traditionally, field research results are primarily presented in articles, dissertations, monographs, reports,
and other publications (Pantsyreva et al., 2023). While this approach ensures the dissemination of key
scientific findings, a significant portion of the raw data remains unpublished (Tkachuk et al., 2024). This
includes, for instance, specific measurement results, data from replicates, weather observations, site char-
acteristics, interim measurements, details on experimental treatments, and other information essential for a
comprehensive understanding of the experiment.

This issue has become particularly relevant with the rise of open science (Pantsyreva et al., 2024; Petry-
chenko et al., 2024). Open research data enable not only access to research findings but also the verification
of their validity, re-analysis, and integration with other datasets (Petrychenko et al., 2025). For agricultural
science, this is significant given the spatial and temporal variability of natural conditions, which compli-
cates the direct transfer of results from one experiment to other locations and years.

Combining open-access field data with Earth remote sensing information, meteorological observations,
digital soil maps, geographic information systems, and operational monitoring data offers considerable
potential (Tkachuk et al., 2025). Such integration facilitates a shift from isolated experiments to the crea-
tion of a cumulative evidence base that can be used for meta-analyses, crop productivity modeling, and the
assessment of the effectiveness of technological solutions.

The aim of this work is to substantiate the role of open field research data in ensuring transparency and
reproducibility and enhancing the quality of modern agricultural research, as well as to identify key ap-
proaches to their systematization, documentation, preservation, and reuse.

METHODS. The theoretical and methodological basis of this work comprises the tenets of open sci-
ence, principles of responsible research data management, and approaches to the digitalization of scientific
activities. Analysis, comparison, systematization, generalization, observation, and the field method were
employed to synthesize the specifics of handling data from field experiments.

The study focuses on research data generated during field experiments in the agricultural sciences. The
practical context involves field research conducted at the “Agronomichne” educational and research farm
of the Vinnytsia National Agrarian University.

The analysis of the field data structure took into account several interconnected groups of information. The
first group includes details regarding the experiment site: geographical location, area, characteristics of
the experimental plot, and soil cover features. The second group covers information on the experiment’s
organization: the experimental design, factors, variants, replications, plot sizes, and the layout of variants.

The third group comprises information on crop cultivation technology, specifically the preceding crop, sow-
ing method and timing, seeding rate, fertilization system, crop care measures, and the timing of key tech-
nological operations. The fourth group includes results from phenological observations, biometric meas-
urements, yield assessments, and other determinations stipulated by the specific experiment’s program.

Meteorological data constitute a distinct component of the dataset. It is advisable to link this information
not only to the calendar year of the experiment but also to specific crop development stages. This approach
makes it possible to establish a link between growing season conditions and the formation of plant produc-
tivity.

The application of FAIR principles is methodologically important; these principles dictate that research
data must be findable, accessible, interoperable, and reusable. For field studies, implementing these prin-
ciples entails not merely making a results table publicly available, but creating a comprehensive informa-
tional description of the dataset.

RESULTS AND DISCUSSION. The analysis demonstrates that the quality of open field research data
is determined not so much by the volume of data as by the completeness of the accompanying information.
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Raw values for crop yield, plant mass, leaf area, or other metrics do not allow for proper reuse without
information regarding the conditions and methodology under which they were obtained.

For instance, a crop yield figure can only be used for comparison if the technological and environmen-
tal context of the experiment is understood. Key factors include the crop and its specific variety or hy-
brid, soil conditions, the preceding crop, the fertilization system, plant density, sowing dates, weather
conditions, and the data collection methodology. Therefore, an open field dataset should be viewed as a
structured complex of interconnected information rather than merely a collection of isolated numerical
values.

Standardizing data descriptions is a crucial aspect of improving data management. For every field trial, it
is advisable to create a dataset profile specifying the study title, authors, location, research period, object
and subject of study, experimental design, measurement methodologies, units of measurement, and data
access conditions.

Documenting soil characteristics is of particular importance. Data regarding soil type and texture, humus
content, soil solution reaction, nutrient availability, and other parameters allow for an assessment of the
experiment’s baseline conditions. Including this information in an open dataset enhances the comparability
of results across different trials.

Documenting weather conditions is equally important. In agricultural research, simply noting the calendar
year is insufficient, as the same year can feature vastly different weather conditions across different regions.
Therefore, it is advisable to record temperature data, precipitation levels, and other available meteorologi-
cal characteristics, while also noting the observation period and data source. In the long term, this enables
the analysis of crop responses to various hydrothermal scenarios.

An important outcome of data systematization is the distinction between raw, processed, and derived data.
Raw data consists of the direct results of measurements and counts. Processed data is generated following
statistical or other mathematical processing. Derived data may be created through the calculation of indi-
ces, models, forecasts, or other analytical procedures. Preserving these levels separately makes it possible
to trace the path from the initial observation to the scientific conclusion.

The issue of reproducibility requires special attention. In field research, reproducibility does not necessari-
ly imply obtaining an identical numerical result when an experiment is repeated; natural variability in soil
and weather conditions can lead to certain differences. Instead, open data must enable the verification of
the procedure used to obtain the result, the replication of statistical analysis, the assessment of the logic
behind the conclusions, and comparison with other studies.

In this context, the FAIR principles hold practical significance for agricultural science. «Findable» means
that a dataset must be identifiable and searchable. «Accessible» implies the ability to obtain data in accord-
ance with established access conditions. «Interoperable» focuses on the use of formats and descriptions
that allow information to be integrated with other digital resources. «Reusable» entails the availability of
sufficient documentation to ensure the data can be correctly reused.

For field research, this can be achieved by transitioning from unstructured tables to standardized datasets.
For instance, specific fields might capture information such as the year, location, crop, variety or hybrid,
technology variant, replication, plant growth stage, measured parameter, and unit of measurement. Such a
structure facilitates subsequent statistical processing and the integration of various experiments.

At the same time, data openness does not imply the mechanical release of just any information. Before
dissemination, it is essential to verify data quality, completeness, the correctness of measurement units,
variable naming consistency, the presence of missing values, and methodological coherence. For each
dataset, it is advisable to include a description of any limitations that might affect its interpretation.
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Using open data for interdisciplinary analysis holds great promise. Field results can be combined with
geospatial data, satellite monitoring information, meteorological time series, soil characteristics, and pro-
duction metrics. This creates new opportunities to identify patterns that could not be established through a
single experiment.

For educational and research farms, open data can also serve an educational purpose. Students gain the
opportunity to work not only with pre-made charts and tables but with actual experimental datasets. This
helps build competencies in statistical analysis, digital data processing, data visualization, and scientific
planning.

At the same time, the effective functioning of an open research data system requires a shift in the culture of
how experiments are organized. Documentation should not take place merely after the research concludes
but throughout its entire lifecycle — from experimental planning to the preparation of publications and the
archiving of results. This approach mitigates the risk of losing raw data and enhances the quality of subse-
quent data processing.

It is also advisable to establish unified internal requirements regarding the structure of field data. For
research units, this could entail using standardized templates for field logs, spreadsheets, variable diction-
aries, and methodological descriptions. While standardization should not stifle the specific nature of indi-
vidual experiments, it must ensure basic data compatibility across different studies.

Thus, open research data should be viewed as a fundamental component of modern agricultural science
infrastructure. Their significance extends beyond the requirements for open-access publishing; they form
the foundation for accumulating long-term datasets, re-analysis, independent verification of results, meta-
analysis, and the development of new models to support agricultural decision-making.

The creation of regional databases for field experiments holds particular promise, as it enables the accu-
mulation of research results categorized by year, crop, variety or hybrid, technological factors, and soil-
climatic conditions. For the Vinnytsia region, such datasets could serve as a basis for the long-term analysis of
crop productivity and the assessment of how stable technological solutions remain under changing conditions.

CONCLUSIONS. Open research data constitute a vital component of the transformation of modern
agricultural science, enabling a shift from the one-time use of individual experimental results to their ac-
cumulation, verification, and reuse. For field research, it is crucial to preserve not only the final outcomes
but also the full context in which they were obtained: soil characteristics, weather conditions, experimental
design, cultivation practices, measurement methodologies, and raw observational data.

Applying FAIR principles establishes a methodological framework for enhancing the accessibility, inter-
operability, and reusability of research data. Standardizing data structure and documentation fosters the
reproducibility of scientific procedures, facilitates interdisciplinary integration, and lays the groundwork
for meta-analyses.

A promising direction for agricultural science is the development of a system for the long-term preserva-
tion of field data, combined with the ability to integrate this information with geospatial, meteorological,
and satellite data. Such an approach will help build an evidence base to substantiate technological solutions
and increase the practical value of scientific research.

Thus, an open data culture must become an integral part of organizing modern field experiments. Its im-
plementation enhances the transparency of scientific activity, strengthens confidence in research findings,
promotes the more effective use of accumulated information, and establishes a foundation for the further
development of digital and open agricultural science.
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BIAKPUTI JOCIIJHUIBbKI JAHI TIOJBOBUX JOCJIAKEHb B YMOBAX
TPAHC®OPMAIIII ATPAPHOI HAYKH TA TIPAKTUKHA
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AHOTAIIIA. Cyuacna mpancgopmayis azpaphoi HayKu 3yMO6II0E HeOOXIOHICmb nepexody 00 GIOKPUMUX, NPO-
30pux ma 8i0meopIo8aHux nioxodie 0o opearizayii docrionuyvkoi disnonocmi. Ocobnu8o2o sHauenHs Haby8aOMmsy
8IOKpUMI 0OCNIOHUYBKI OaHi, OMPUMAHI 8 Pe3yIbmami NOAbOBUX eKCNEePUMEHMIB, SKi € 8ANCTUBUM OAHCEPETOM
iH(hopmayii Ona oyin6anHs NPOOYKMUBHOCII CLIbCLKO2OCNOOAPCLKUX KYIbIMYD, eheKmugHoCmi mexHono2il eu-
POWYBAHHSA, BNAUBY NOCOOHUX YMOB Md ACPOEKONLOIUHUX aKmOopis.

Mema pooomu — 06TpyHmy6anus poii IOKPUMUX OAHUX NOTbOBUX OOCTIOJNCeHb V 3aDe3nedenHi npo3opocmi,
8I0MBOPIOBAHOCMI MA NIOBUWEHHT IKOCIE CYHACHUX ASPAPHUX OOCTIONCEHD.

Memoou. ExcnepumenmanvHutl, no1b08Ull, CHOCHEPEHCEHHS, aHAi3.

Pezynomamu. Po3eisinymo 0CHO8HI npuHyunu )opmyeants, cucmemamusayii, 30epexicents ma NOUUPeHHs exc-
NEPUMEHMATbHUX OAHUX, OMPUMAHUX Y ROTbOSUX docrioax 6 ymoeax HII" «Aeponomiuney Binnuyvrozo nayio-
HAbHO20 az2papHo2o yHigepcumemy. AKyeHmosano yeazy Ha HeobXioHOCmi CManoapmu308aH020 ONUCY yMo8 npo-
B€OCHHSI eKCNEePUMEHNTY, MeMOOUKU O0CTI0NCEHb, XAPAKMEPUCTUK [PYHITY, NO2OOHUX NOKA3HUKIB, MEXHON02i4-
HUX nputiomie, eapianmis 0ociioy ma pe3yibmamis cnocmepedicens. Buxopucmanns npunyunie FAIR (Findable,
Accessible, Interoperable, Reusable) cmeoproe nepedymosu ons 3abe3neuenns 00CMynHOCII Ma NOBMOPHO20 BU-
KOPUCAHHS HAYKOBGUX OAHUX, iX IHmezpayii 3 IHuuMu Macueamu inghopmayii ma npoeedeHHs: KOMNLEKCHO20 aHa-
23y, Biokpumicms 0anux cnpuse He3anexcHil nepesipyi OmpumManux pe3yivmamis, nioguuye 008ipy 00 HayKo8ux
BUCHOBKI6 MA CIMBOPIOE MONCIUBOCTT OISt MEMAAHANIZY Ul HAKONUYEHHSI 00KA30601 Oa3U.

Bucnosxu. 3anposadowcents Kyiomypu GiOKpUmux OOCAIOHUYLKUX OAHUX Y NOAbOBUX OOCHIONCEHHSX € BANCTU-
6010 CK1A008010 YUppo6oi mpanchopmayii azpaproi HayKu ma cRpuse po3GUMKY MidDCOUCYUNTIHAPHOL cnienpayi,
epexmusHiuoMy UKOPUCTAHKIO PE3YIbMAMI6 Q0CTIONCEHb | (DOPMYBAHHIO CYUACHO20 SBIOKPUMO20 HAYKOBO2O Ce-
peooguuya.

K/TFHOYOBI CJIOBA: 6ioxpumi 00CHiOHUYbKi OaHi, Nonwbosi 00CAIONCEHHS, A2papHa HAYKa, 8i0meoploeanicmo,
FAIR, yugposizayis, Open Science.
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