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Abstract: The integration of cloud computing (CC) into e-

agriculture has redefined the agricultural landscape, offering 

innovative solutions for real-time weather forecasting, soil 

health monitoring, pest alert systems, and online market 

access. The advancements supported by IoT, machine 

learning (ML), and Big Data (BD) analytics, have enabled 

data-driven decision-making, optimized resource utilization 

and boosting productivity across diverse agricultural settings. 

This review explores the technological advancements 

underpinning e-agriculture, including IoT-enabled monitoring 

systems, cloud-hosted data analytics, and predictive ML 

models for crop health and disease management. It highlights 

real-world applications across various regions, such as smart 

irrigation frameworks achieving significant water savings and 

cloud-integrated architectures for scalable data processing. 

While these technologies present promising solutions to 

global agricultural challenges like food security and climate 

resilience, issues like limited rural connectivity, data security 

concerns, and high implementation costs remain barriers. 

Addressing these challenges through collaborative research, 

policy support, and capacity building is imperative to 

unlocking the full potential of cloud-enabled e-agriculture. 

This review underscores the pivotal role of CC in shaping a 

sustainable, inclusive, and resilient agricultural future. 
 

Keywords: Internet of Things (IoT), Cloud computing, E-

agriculture, Machine learning (ML), Smart irrigation, Data 

security, Smart farming. 

I. INTRODUCTION 

The incorporation of cloud computing (CC) into e-agriculture 

represents a transformative advancement in addressing the 

complex challenges of the agricultural sector. With the global 

population growing rapidly, agricultural systems must adapt 

to meet rising food demands while tackling climate 

variability, resource constraints, and the pressing need for 

sustainable practices. E-agriculture, which involves the 

application of information and communication technologies 

(ICT) in agriculture, has emerged as a promising strategy for 

enhancing farming efficiency, productivity, and resilience. By 

leveraging CC capabilities, e-agriculture systems can provide 

scalable, efficient, and cost-effective solutions for managing 

and analysing agricultural data [1]. 

CC provides a variety of services, including Infrastructure-as-

a-Service (IaaS), Platform-as-a-Service (PaaS), and Software-

as-a-Service (SaaS) that empower e-agriculture platforms 

with robust computational resources, storage, and application 

frameworks [2]. The underlying cloud architecture, 

characterized by multi-tenancy, virtualization, and distributed 

systems, enables real-time access to data, collaborative tools, 

and advanced decision-support systems. These features 

position CC as a critical enabler for modern agricultural 

innovations. 

Cloud-based systems have a vital role in e-agriculture by 

facilitating the integration of data from IoT devices, drones, 

and satellite imagery. Through cloud platforms, farmers, 

researchers, and policymakers gain access to advanced 

analytics and visualization tools, enabling informed decision-

making and long-term strategic planning. Notably, 

smallholder farmers benefit from cloud-enabled 

democratization of technology, bridging the digital divide and 

promoting equitable access to advanced tools [3]. 

Despite its transformative potential, integrating CC in e-

agriculture is not without challenges. Key barriers include 

concerns about data security and privacy, limited network 

connectivity in rural and remote regions, and high initial 

investment costs. Overcoming these hurdles requires targeted 

solutions that combine technological innovation with 

socioeconomic inclusivity. This review explores the current 

state of CC in e-agriculture, examining its applications, 

benefits, and limitations. Additionally, it highlights 

opportunities for future advancements and provides insights 

into creating sustainable and resilient agricultural systems in 

the 21st century. 

This review provides an analysis of the   current state of e-

agriculture integrated with CC. It examines the applications, 

benefits, and limitations of this integration, highlighting 

opportunities for future advancements and sustainable 

agricultural development. By understanding the interplay 

between CC services, architectures, and e-agriculture 

practices, this paper outlines future opportunities for 

leveraging CC to achieve sustainable agricultural 

development and bridge the digital divide for smallholder 

farmers. 

The remaining paper is represented as:  Section 2 defines the 

literature review of the prior current works. Section 3 defines 

the methods and technologies, and section 4 illustrates 

analysis with different methods. Finally, Section 6 contains 

conclusion and future scope of the study. 
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II. LITERATURE REVIEW 

The integration of Internet of Things (IoT), CC, and modern 

technologies has revolutionized farming practices, bringing 

about transformative changes. Cloud acts as a crucial enabler 

of agricultural systems, providing scalable and efficient 

platforms for data processing and storage. These innovations 

enable real-time monitoring, advanced data analytics, and 

improved resource management, leading to enhanced 

productivity and sustainable farming practices. This section 

explores relevant studies that address the intersection of these 

technologies with e-agriculture, highlighting their 

contributions, applications, and implications for the 

agricultural sector. 

2.1 Previous studies reviews on IOT and CC in agriculture 

In an effort to improve efficiency and safety of agricultural 

production and management in China, Verma et al., (2023) 

[4] conducted a comprehensive survey on Multimedia BD 

(MMBD) computing for IoT applications in Precision 

Agriculture, addressing its architectures, challenges, and 

opportunities. The study highlights the rapid increase in 

multimedia data driven by the digital revolution and the 

widespread adoption of electronic devices. While the large 

quantity of data poses challenges in storage and transmission, 

it also offers significant potential for insights into business 

trends, intelligence, and enhanced decision-making. The 

research emphasizes MMBD's role in Precision Agriculture, 

exploring key applications, cyber-physical systems for smart 

farming, data collection methodologies, and IoT sensors 

integrated with wireless communication technologies. This 

work underscores the importance of leveraging MMBD and 

IoT for data-driven, efficient, and intelligent farming 

practices. Shubo et al., (2019) [5] have proposed a 

comprehensive framework combining IoT, CC, and data 

mining. This framework tackles essential challenges including 

the quality and safety of agricultural products and 

environmental pollution resulting from agricultural practices. 

The experimental framework and simulation design 

showcased the functionality of IoT-based agricultural 

monitoring systems, offering reliable and cost-effective 

solutions while ensuring system security. This study 

underscores the innovation potential derived from integrating 

diverse technologies to enhance the reliability and efficiency 

of agricultural systems. Symeonaki et al., (2017) [6] 

conducted a study on the application of CC in agriculture, 

emphasizing its role in enhancing data acquisition, storage, 

and decision-making processes. The study explored features 

such as integrating RFID sensors and Wireless Sensor 

Networks (WSNs) with cloud applications for monitoring 

environmental parameters like temperature, humidity, and soil 

moisture. It also discussed cloud-based solutions for digitizing 

land records, providing real-time weather forecasting, and 

enabling online expert consultations for farmers. The research 

highlighted the advantages of CC, including efficient data 

management, global accessibility, and reduced infrastructure 

costs. Challenges such as data security, network connectivity 

in rural areas, and the need for farmer training were also 

addressed, emphasizing the importance of reliable service 

providers and capacity-building initiatives. The study 

underscored CC's potential to drive climate-smart agriculture 

by promoting resource efficiency, sustainable practices, and 

global collaboration. Phasinam et al., (2022) [7] conducted a 

study on the development of a smart irrigation framework 

integrating IoT, CC, and machine learning (ML) algorithms to 

optimize water usage in agriculture. The framework 

incorporates components such as soil moisture and humidity 

sensors, Raspberry Pi, cloud storage, and mobile applications 

for real-time data processing and user interaction. The study 

demonstrates the effectiveness of SVM in achieving over 80% 

accuracy and saving more than 35% of freshwater compared 

to other algorithms. This research highlights the potential of 

smart irrigation systems and agricultural productivity while 

addressing global challenges in water resource management. 

Ayaz et al., (2018) [8] examined the potential of ML 

algorithms in predicting and managing crop diseases, focusing 

on their application in the detection of wheat yellow rust. The 

study utilized datasets incorporating environmental 

parameters to train predictive models. Techniques like SVM 

and Convolutional Neural Networks (CNNs) were employed 

to analyse large-scale image data and identify rust symptoms 

with high accuracy. The research also emphasized the 

integration of ML models with mobile applications to provide 

real-time diagnostic tools for farmers. Benefits highlighted 

included improved disease surveillance, timely interventions, 

and enhanced crop yield predictions. However, the study 

acknowledged challenges like the need for high-quality 

labelled datasets, computational resources, and scalability in 

rural regions. It concluded by advocating for collaborative 

efforts between researchers, policymakers, and agricultural 

stakeholders to harness ML's potential for sustainable disease 

management and improved food security. Debauche et al., 

(2022) [9] explored the architecture and processing strategies 

for Agriculture 4.0 applications. The review identifies a 

variety of architectures, with Lambada and Kappa 

architectures emerging as generic options suitable for 

Agriculture 4.0. These architectures must be supplemented by 

additional components to address specific requirements, 

especially in cloud-integrated storage and processing chains. 

Traditional centralized CC remains crucial, but it is 

complemented by fog and edge computing to form an 

interdependent service continuum. This multi-layered 

approach supports various agricultural tasks, such as satellite 

image processing and AI algorithm training, which require 

substantial computing power and storage. 

Rajeswari et al., (2023) [10] explored the integration of IoT 

with cloud-based BD analytics enhances smart agriculture by 

enabling real-time data collection, analysis, and decision-

making. It also discusses how IoT devices collect agricultural 

data, which is then stored in a cloud database. Cloud-based 

BD analytics are used to analyse various factors like crop 

health, irrigation requirements, and market demands. The 

predictions made from this analysis are provided to farmers 

through mobile apps, enabling them to optimize crop 

production and reduce agricultural costs. This integration 

enhances decision-making processes and reduces agricultural 
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costs, making it particularly valuable for small-scale farmers 

in underserved regions. 

In Maharashtra, a state heavily reliant on agriculture, the 

Government of India launched the National E-Governance 

Plan (NeGP-A) to integrate CC with e-agriculture services. 

This initiative focuses on real-time weather forecasting, soil 

health management, and online market access through cloud-

based platforms. The system enables farmers to receive 

updated information on crop advisories, pest alerts, and water 

management tips, empowering them with tools for better 

decision-making and increasing productivity [11].   

These applications underscore CC and IoT's role in data-

driven agricultural innovations. This expender review 

showcases the diverse applications and benefits of integrating 

CC with e-agriculture across various regions and types of 

agriculture. Recent studies highlight the technological 

advancements in IoT, BD analytics, and ML, showcasing how 

these technologies are revolutionizing agricultural practices 

globally. Real-world examples from different countries 

underscore the practical impact of these advancements, 

demonstrating improved resource management, productivity, 

and sustainability. As these technologies continue to evolve, 

they hold promise for addressing key challenges in 

agriculture, such as food security, water management, and 

climate resilience, by providing scalable, efficient, and 

accessible solutions. 

 

2.2 Advances in Agriculture through Technology 

Modern agricultural practices are increasingly adopting 

technology-driven approaches for sustainability and 

efficiency. A prior study explored the transformative role of 

ICTs in agriculture, encompassing tools like BD analytics, 

IoT, CC, drones, block chain, and AI to enhance sustainability 

and efficiency in farming. Termed as a 'Third Green 

Revolution,' this integration has been shown to reduce 

inefficiencies, increase resource productivity, and decrease 

costs, contributing to smarter agricultural practices. While the 

digital revolution offers immense potential, the study also 

underscores challenges such as inclusivity for small-scale 

farmers in developing countries, along with the need for 

supportive policies to address market, legal, and ethical 

concerns. This research demonstrates how ICT innovations 

can revolutionize agriculture, enabling sustainable food 

production and efficient resource management [12]. Another 

study introduces a cost-effective solution that integrates Smart 

Water Metering, Renewable-Energy integration, and Smart 

Irrigation to address these challenges. The adoption of a 

Cloud-based IoT system for real-time monitoring of water-

table usage, along with energy-efficient practices in irrigation, 

demonstrates a practical approach to improving agricultural 

efficiency. The deployment and testing of the system in a real-

world Smart Farm testbed validate its effectiveness, showing 

up to 71.8% reduction in water consumption compared to 

traditional systems. Moreover, the solution’s open-source 

nature makes it accessible to a broader audience, enabling 

adoption and adaptation in various regions, particularly in arid 

and sub-Saharan areas. This study exemplifies the role of 

advanced technologies in advancing agricultural practices, 

promoting resource conservation, and fostering sustainable 

development in agriculture [13]. 

Certainly, Advances in Agriculture through Technology have 

significantly transformed traditional farming practices and 

productive agricultural systems. The integration of 

Information and ICT, IoT, CC, and smart sensors has enabled 

precise monitoring and management of resources like water 

and energy, optimizing their usage. Technologies such as 

smart irrigation systems, real-time weather forecasting, and 

advanced data analytics have revolutionized crop 

management, irrigation, and fertilization. These innovations 

not only boost crop yields but also minimize waste and reduce 

environmental impacts, such as water depletion and soil 

degradation. Moreover, the open-source nature of many of 

these technological solutions promotes accessibility and 

adaptability, allowing small and medium-sized farmers to 

benefit from these advancements. Overall, the use of cutting-

edge technologies in agriculture is essential for addressing 

global challenges like food security, resource management, 

and environmental sustainability, fostering a more resilient 

and efficient agricultural future. 

2.3 Challenges and Opportunities 

The integration of IoT, CC, ML, and BD analytics in 

agriculture presents both challenges and opportunities. One 

primary challenge is the substantial infrastructure and 

technological requirements, including robust data storage 

solutions, efficient data transmission methods, and secures 

cloud platforms [4][5]. The large volume of data generated by 

IoT devices and multimedia applications necessitates scalable 

data management systems, which can be costly and complex 

to implement. Additionally, challenges, especially in rural and 

underserved areas, are significant concerns for integrating 

these technologies into agricultural practices [6][9]. 

However, these challenges also bring substantial 

opportunities. The use of IoT and BD analytics enables 

precise decision-making through real-time data insights, 

which can optimize resource use, reduce costs, and improve 

productivity. For instance, smart irrigation frameworks 

leveraging ML not only conserve water but also enhance crop 

yield predictions, making them crucial for sustainable 

agriculture.  

Key barriers include limited internet infrastructure and 

intermittent power supply in rural areas. Research should 

focus on developing affordable, low-power CC solutions 

tailored to agricultural needs. The high initial costs and low 

digital literacy among farmers are significant barriers. Future 

research should explore innovative financing models and 

user-friendly training programs to make cloud-based solutions 

more accessible and affordable. Enhancing collaboration 

among farmers, researchers, and extension services can bridge 

the gap between technology and practice. Future research 

should also explore socio-psychological barriers to 

technology uptake among farmers in rural areas, focusing on 

culturally appropriate, accessible training programs integrated 

with local knowledge.  
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Addressing these challenges through focused research can 

unlock the full potential of e-agriculture integrated with CC. 

Collaborative efforts are crucial to developing scalable, 

affordable, and accessible solutions that support sustainable 

agricultural development. 

 

III. METHODS AND TECHNOLOGIES 

This section describes an in-depth methodology employed to 

integrate CC and related technologies into agriculture. This 

section highlights the key technological components, design, 

and implementation aspects of cloud-based systems, as well 

as analytical methods used to interpret agricultural data. 

3.1 Key Technological Components 

 

3.1.1 IoT 
IoT devices are pivotal in modern agricultural systems, 

providing real-time data on diverse environmental 

parameters like soil moisture, temperature, and humidity. 

Sensors, drones, and satellite imagery collect this data, which 

is crucial for precision farming. IoT devices enable 

continuous monitoring, allowing farmers to make timely and 

informed decisions regarding irrigation, fertilization, and pest 

management [4]. 

3.1.2 Cloud Platforms 
CC offers a robust and adaptable framework to manage and 

store large volumes of agricultural data. Services such as 

IaaS, PaaS, and SaaS are utilized to host applications, 

databases, and analytics tools. Cloud platforms facilitate data 

integration from diverse sources like IoT sensors, drones, and 

remote sensing technologies [1]. These platforms support 

multi-tenancy, allowing multiple users to access and analyse 

data concurrently without interference. 

3.1.3 Big Data Analytics 

BD analytics is essential for processing and extracting 

valuable insights from the substantial volumes of data 

generated by agricultural activities. Techniques such as data 

mining, ML and artificial intelligence (AI) are employed to 

analyse this data. For instance, predictive models can 

forecast crop yields and detect disease outbreaks by 

analysing historical data and real-time inputs from sensors. 

The integration of BD analytics with cloud platforms enables 

the deployment of advanced analytics tools, such as deep 

learning models, to process and interpret complex datasets 

efficiently [4]. 

3.1.4 ML Models 

ML models are integral to agricultural technology, enabling 

predictive and prescriptive analytics. They are used for tasks 

like smart irrigation management, crop disease detection, and 

yield prediction. Common ML algorithms include SVM, 

Random Forest, and CNNs. For instance, ML algorithms can 

predict the likelihood of crop diseases based on 

environmental factors like temperature and humidity, 

allowing farmers to apply preventive measures promptly [7]. 

3.2 Design and Implementation Aspects of Cloud-Based 

Systems 

3.2.1 Cloud Architecture 

Cloud-based systems for agriculture are typically built on 

multi-tenancy models, where resources are shared across 

multiple users to optimize costs and enhance scalability. 

Virtualization technologies form the foundation of these 

systems, facilitating the isolation and management of 

resources like computing power, storage, and network 

capacity. Furthermore, fog and edge computing architectures 

are utilized to process data locally at the network’s edge, 

minimizing latency and enabling real-time decision-making. 

These architectures are especially advantageous in rural areas 

with intermittent internet access, allowing for local data 

processing and only transmitting aggregated results to the 

cloud [9]. 

3.2.2 Data Processing Strategies 

Lambada Architecture: Involves a centralized cloud service 

that aggregates data from multiple sources, processes it, and 

makes decisions based on this consolidated data. It is suitable 

for scenarios requiring extensive analytics capabilities [9]. 

3.2.3 Kappa Architecture 

A real-time processing model where data is continuously 

processed as it arrives, without the need for batch processing. 

This approach is ideal for applications like real-time 

monitoring of crop health, allowing immediate responses to 

emerging conditions [9]. 

3.2.4 Integration of IoT with Cloud Services  
The combination of IoT with cloud services is essential for 

enabling real-time monitoring and control in agriculture. 

These devices collect raw data, which is then processed and 

analysed in the cloud. Cloud services provide tools for 

managing data streams, enabling predictive analytics, and 

allowing access to valuable insights via web portals or 

mobile applications. This integration ensures that farmers, 

researchers, and agricultural stakeholders can access critical 

data and decision-support tools from anywhere, enhancing 

productivity and decision-making in agriculture [10]. 

3.3 Analytical Methods 

Different analytical methods are used to interpret agricultural 

data, utilizing the power of cloud computing and associated 

technologies. 

3.3.1 Predictive Modelling  
ML models, such as SVMs, Random Forests, and deep 

learning networks, are employed to predict outcomes like 

disease outbreaks, yield forecasts, and irrigation needs. These 

models leverage historical data and real-time inputs from 

sensors to provide actionable predictions [8]. 

3.3.2 Smart Irrigation Systems 

ML models analyse soil moisture, weather forecasts, and 

crop types to optimize irrigation schedules, minimizing water 

waste and improving efficiency [7]. 

3.3.3 Environmental Monitoring  
Sensors and satellite imagery provide continuous monitoring 

of environmental parameters, such as soil health, 

temperature, and humidity. Data from these sources are used 

to assess soil conditions, predict potential crop diseases, and 

manage resources effectively [6]. 
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  The combination of CC with these methods allows 

for efficient, scalable, and data-driven agricultural practices, 

promoting sustainability and resilience in the agricultural 

sector. These technologies enable farmers to access valuable 

insights and make informed decisions, transforming 

traditional farming approaches into more efficient, 

productive, and sustainable systems. 

IV. ANALYSIS WITH DIFFERENT METHODS 

This section analyses how CC and related technologies have 

been utilized across various agricultural settings and regions, 

supported by a comparative study table I. The integration of 

these technologies has enabled transformative advancements 

in agriculture, each with its own set of applications and 

challenges tailored to regional needs. 

Table 1 Tabular representation of various analyses

Study Focus Technology 

Integration 

Key Findings Challenges Application 

Areas 

Future Scope 

Verma et 

al., (2023) 

[4] 

MMBD  Cyber-

physical 

systems, data 

collection, 

wireless 

communicati

on 

technologies 

Highlights MMBD's 

role in Precision 

Agriculture, exploring 

key applications and 

methodologies. 

Challenges in 

data storage 

and 

transmission. 

Data-driven, 

efficient, and 

intelligent 

farming 

practices. 

Developing robust 

data management 

solutions. 

Shubo et al., 

(2019) [5] 

Framework 

for 

agricultural 

monitoring 

IoT, CC, data 

mining 

Demonstrates reliable 

and cost-effective IoT-

based agricultural 

monitoring systems. 

System 

complexity, 

cost 

Enhances 

agricultural 

system 

reliability and 

efficiency. 

Improving system 

scalability and 

efficiency. 

Symeonaki 

et al., 

(2017) [6] 

CC in 

agriculture 

RFID 

sensors, 

WSNs, cloud 

applications 

Enhances data 

management, real-time 

weather forecasting, and 

expert consultations for 

farmers. 

Data 

security, 

network 

connectivity 

Climate-smart 

agriculture, 

global 

collaboration. 

Capacity building 

for farmers. 

Phasinam et 

al., (2022) 

[7] 

Smart 

irrigation 

framework 

IoT, CC, ML Effectiveness of smart 

irrigation systems for 

water conservation and 

agricultural 

productivity. 

High 

computationa

l demands 

Optimizes 

water usage, 

addresses 

global water 

challenges. 

Scaling and 

deployment in 

rural areas. 

Ayaz et al., 

(2018) [8] 

ML for 

crop 

disease 

manageme

nt 

ML 

techniques 

High accuracy in 

detecting wheat yellow 

rust; integration with 

mobile applications. 

Need for 

high-quality 

labelled 

datasets 

Improved 

disease 

surveillance, 

enhanced crop 

yield 

predictions. 

Collaborative 

efforts for 

sustainable disease 

management. 

Debauche et 

al., (2022) 

[9] 

Architectur

e for 

Agriculture 

4.0 

Lambada and 

Kappa 

architectures, 

fog and edge 

computing 

Multi-layered approach 

supports AI training and 

satellite image 

processing. 

Component 

integration 

challenges 

Supports 

various 

agricultural 

tasks 

Addressing 

specific 

requirements in 

cloud-integrated 

processing. 

Rajeswari et 

al., (2023) 

[10] 

Integration 

of IoT with 

BD 

analytics 

Cloud-based 

BD analytics 

Cloud-based analytics 

for predicting crop 

health and market 

demands via mobile 

apps. 

Data security Enhances 

decision-

making in 

farming. 

Optimizing 

predictions and 

accessibility for 

farmers. 

The combination of CC and related technologies in 

agriculture has revolutionized the sector, enabling more 

efficient, data-driven, and sustainable practices. Among the 

notable advancements, smart irrigation frameworks utilizing 

IoT, cloud platforms, and machine learning have proven 

effective in optimizing water usage and enhancing 

productivity, despite high computational demands [7]. 

Similarly, precision agriculture benefits from cyber-physical 

systems and BD analytics, overcoming challenges in data 

management to support intelligent farming practices [4]. IoT-

based monitoring systems and RFID sensors combined with 

CC have enhanced real-time decision-making for farmers, 

offering reliable and cost-effective solutions, though issues 

like system complexity and security persist [5], [6]. Machine 
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learning has shown remarkable success in crop disease 

detection, such as identifying wheat yellow rust with high 

accuracy, while cloud-integrated architectures like Lambada 

and Kappa demonstrate potential for scaling AI and image 

processing in agriculture [8], [9]. These innovations 

collectively illustrate the transformative potential of cloud-

integrated e-agriculture, emphasizing the need for future 

research in scalability, security, and accessibility to 

maximize their impact globally [10]. 

V. CONCLUSION AND FUTURE SCOPE 

The combination of CC with e-agriculture represents a 

fundamental change in tackling the complex challenges of 

contemporary agriculture by leveraging cutting-edge 

technologies such as IoT, machine learning, BD analytics, 

and advanced cloud architectures, this convergence has 

demonstrated transformative impacts across various 

agricultural domains. From enabling precision farming and 

smart irrigation to optimizing resource usage and enhancing 

crop disease management, cloud-enabled e-agriculture has 

improved decision-making and productivity, fostering 

resilience against climate change and resource constraints. 

Studies reveal its ability to democratize access to advanced 

tools, bridging the gap between smallholder and large-scale 

farmers while promoting sustainable practices. Despite its 

promise, challenges such as data security, high initial costs, 

limited rural connectivity, and the need for scalable 

infrastructure remain significant barriers. Addressing these 

issues is crucial for realizing the full potential of cloud-based 

e-agriculture systems in improving efficiency, sustainability, 

and global food security. 

 Future research should prioritize low-cost, scalable 

solutions for rural and underserved regions, enhance data 

security frameworks, and develop standardized data-sharing 

protocols. Continued collaboration among researchers, 

policymakers, and agricultural stakeholders will be essential 

for addressing challenges and ensuring the widespread 

adoption of cloud-integrated technologies in agriculture. 
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