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The adoption of digital technologies in the agricultural sector has been the focus of
research in the last few years, assessing the benefits of using electronic devices, robots, sen-
sors, automation and IoT to improve farming sustainability. This is commonly associated
with Precision Agriculture (PA). The International Society of Precision Agriculture defines
PA as “a management strategy that gathers, processes, and analyses temporal, spatial and
individual data and combines it with other information to support management decisions
according to estimated variability for improved resource use efficiency, productivity, quality,
profitability and sustainability of agricultural production” [1]. However, PA and related
technology adoption is rarely immediate. The purpose of this Special Issue was to publish
high-quality research and review papers that cover the definition of strategies that may pro-
mote the adoption of PA, assessing the adoption rates, bottlenecks for adoption, adoption
promotion, strategic plans, and incentives. The Special Issue covers nine peer-reviewed
research papers and one systematic review paper.

The first study [2] aimed to investigate the yield of maize hybrids subjected to variable-
rate seeding and in differentiated management zones (MZs), based on yield maps from
previous years, elevation, and soil apparent electric conductivity (ECa). Seven maize
hybrids at five seeding rates were, therefore, evaluated. Each MZ was defined using a
K-means clustering algorithm to delimit homogeneous sub-regions and variables (field
parameters or characteristics) that were stable over time. Results show that the different
MZs obtained from yield maps, altitudes, and ECa were able to cluster regions with different
soil textures, ECa, and nutrient concentrations, indicating that the technique used to define
the MZs is rather efficient and can be used for the management of inputs and respective
rates. The study allowed the authors to conclude that, based on farm experimentation, the
management by variable-rate seeding in differentiated management zones is a low-cost
technique that can reduce input application costs and optimize yield according to the
site-specific potential of the field.

The authors of the study proposed, in the second research article [3], a novel model
for managing farms that could also define other agricultural processes—the Reference
Standard Process Model for Agriculture (RSPMA). Based on the standard process model
for IT governance (COBIT), RSPMA aims to facilitate the integration of technology in
agriculture, mostly in the areas of IT governance, software development, and business
process management. Adopting the Delphi technique, the authors concluded that, for most
elements, the model should be implemented in agriculture. However, further research is
advisable, supported by pilot sites, to validate the proposed approach.

The third paper [4] focused on the analysis of the influence of parameters of a spraying
system designed for unmanned aerial vehicle (UAV) spraying application on the spraying
quality. The experiment was based on a Box–Behnken response surface method. To assess the
hypotheses, a customized platform was built by the authors for simulating the flight of UAVs.
Four-factor three-level factorial tests were conducted to assess the interaction of four spraying
parameters. Results showed that the deviation between the predicted comprehensive score
and the actual value was less than 6%, which indicated that the response surface method for
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the working parameters of the application system was reasonable and feasible. The author
concluded that, based on the achieved results, the design may contribute to the optimization
of spraying systems for UAV spraying applications.

In the studies described in the fourth article [5], the authors tried to evaluate agronomic
performances and crop yields shaded agro-photovoltaic (APV) system and to compare
them with crops grown in the open field condition, such as rice, onion, garlic, rye, soybean,
adzuki bean, corn, and intercropped corn and soybean. Results of this study indicated that
there was statistically no negative impact of the APV system on the forage yield of rye and
corn, suggesting that forage crops under the APV system were suitable crops to produce
forage yield for livestock. However, rice yield was significantly reduced under the APV
system; legume crops and vegetables in this study did not show consistent statistical results
in two years. The authors concluded that employing APV systems, which provide 30%
of the shading rate of a crop-cultivation environment, allows agriculture and renewable
energy to cooperate for the purpose of maximizing the potential resources of energy and
biomass of forage crops such as rye and corn.

In the fifth article [6], the authors observe the tendencies in the adoption of precision
agriculture technologies (PAT) in Ukraine, with a specific focus on cooperatives as a
valuable tool of social and solidarity economy helping to achieve progress in local rural
development. To this end, the technology acceptance model, which simulates how users
perceive and use new technology, has been adopted on a theoretical basis. The authors
concluded that the use of modern technologies in domestic fields depends on the ability
of manufacturers’ partners to correctly show a clear algorithm for the implementation of
a particular innovation and to prove the feasibility and effectiveness of modern methods.
Results also revealed a statistically significant relationship between the intention to use
PAT and its actual implementation. Thus, we can conclude that the adoption of PAT can be
predicted by the intent of the co-operators to use PAT. Finally, the study allowed the authors
to conclude that Ukraine is on the way to transforming its agro-complex and promoting
the strategic development of precision agricultural systems.

The sixth article [7] aimed to provide a systematic review that explored the emergence
and utilisation of agricultural technology (AgTech) in secondary schools globally. The
reviewed studies were selected in order to address one of three major objectives: (a) to
determine or increase teacher knowledge of AgTech; (b) to evaluate the effectiveness of
AgTech professional development; and (c) to evaluate the effectiveness of AgTech classroom
activities. Authors adapted the Preferred Reporting Items for Systematic reviews and Meta-
Analyses protocol in order to provide a transparent method for literature selection for
analysis. Reputable scholarly sources were identified and screened to determine eligibility
according to keywords and inclusion criteria. Relevant studies were retained for detailed
analysis and an analytic matrix was established. Results of the systematic review show that
the utilisation of AgTech in secondary school agricultural education programmes across the
globe is limited. The authors concluded that the key areas to address teacher knowledge
development include improvements to the pre-service teaching curriculum at tertiary.

The study presented in the seventh article’s [8] main objective was to determine the
most predictive Vegetation Index (VI) for grape-quality zoning, among three different
VIs normalized difference vegetative index (NDVI), normalized difference red edge index
(NDRE), and optimized soil-adapted vegetation index (OSAVI). For that, the authors
monitored three different grapevine growth stages at two small commercial vineyards
(0.33 ha and 0.65 ha) planted with Vitis vinifera cv. pinot noir, in order to prove the efficiency
of the VIs in commercial vineyards for selective harvesting and to allow the production
of different wine types. An economic analysis of the costs and revenues of implementing
grape-quality zoning and selective harvesting in small vineyards (up to 1 ha) was also
performed, together with the calculations of potential revenue increases after selective
harvesting and the production of different wine types from the same grapevine variety
and vineyard. Results show that NDVI and NDRE proved to be very useful when used to
delineate vigour zones and grape quality zoning of vineyards; however, OSAVI proved
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to be the least predictive index. In terms of investment, both scenarios of using grape-
quality zoning resulted in higher profits, despite the higher costs required to implement
grape-quality zoning and selective harvesting.

The eighth article [9] aimed to evaluate the relationships between satellite-derived
spectral indices (NDVI and NDWI) and soil electrical conductivity (EC) with the content
of soil nutrients, such as potassium, phosphorus, magnesium, and soil pH. The purpose
was to determine whether spectral indices or EC are more appropriate to be used for soil
sampling and to predict soil nutrients. The study was conducted at three crop fields with
maize, where 47 management zones for soil sampling were delineated based on the soil EC.
The authors found significant correlations between NDVI for bare soil and nutrient content
in soil and pH. A very strong positive correlation was also observed between the soil EC
and the potassium content, and a moderate correlation was noted between the soil EC and
the magnesium content. Based on those results, the authors suggested the use of these two
variables for the delineation of management zones in agronomic practice for optimized soil
sampling and variable-rate fertilization.

In the ninth study [10], the authors evaluated the connotation and extension of agricul-
tural technology progress and divided agricultural environmentally-friendly technology
into resource-saving technology and emission-reduction technology progress from the
perspective of function goals. Based on the panel data of 30 provinces of China from 2000
to 2010, the authors adopted slack-based models to measure the progress of environment-
based technology, in order to discuss its dynamic evolution across time. Authors found that
China’s agricultural environmentally-friendly technology progress showed an overall up-
ward trend, leading to labour level, per capita agricultural gross product, and agricultural
internal structure being positively and significantly related to agricultural environmentally-
friendly technology progress and its different types.

In the final published article [11], the authors aimed to understand the social drivers
of automated technology acceptance and adoption in Australian cotton farms, employing a
different methods approach to identify the rate of adoption of an automated technology.
For that, a survey was conducted interviewing 176 growers that responded to several
questions about adoption and use of technology, perceived usefulness, and workforce
attitudes, among others. The authors concluded that both social factors and workforce
considerations influence growers’ motivation to adopt automated technology on farms.
On the other hand, perceived usefulness and ease of use barriers are challenges for those
trying to adopt automated technology.

In Conclusion, the articles published in this Special Issue cover a wide range of Precision
Agriculture adoption strategies. I look forward to further research conducted in this domain.
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