
 

 

1 Sima A Sarvade et al. 

Plant Archives Vol. 26, Supplement 2, 2026 pp. 2443-2451           e-ISSN:2581-6063 (online), ISSN:0972-5210 

  

 

 

Plant Archives 
 

Journal homepage: http://www.plantarchives.org 
DOI Url : https://doi.org/10.51470/PLANTARCHIVES.2026.v26.supplement-2.307 

  

 

SMART SENSING IN FLORICULTURE: ROLE OF IOT, AI, AND REMOTE 
MONITORING IN PRECISION ORNAMENTAL HORTICULTURE 

 
Sima A Sarvade1*, B. M., Nandre2, Dhwani A. Patel1, M. K. Sharma1. Kaushik Solanki1,  

Shailesh Chaudhary1 and Ajay Baraiya1 
1Department of Floriculture and Landscape Architecture, College of Horticulture, SDAU, Jagudan, Mehsana, Gujarat. 

2Department of Horticulture, C.P. College of Agriculture S.D. Agricultural University Sardarkrushinagar Gujarat, India 
*Corresponding author 

(Date of Receiving : 16-04-2026; Date of Revision : 04-06-2026; Date of Acceptance : 29-06-2026) 
 

  

ABSTRACT 

In the ever-evolving field of floriculture, precision farming has become an essential approach to 

improving crop quality, yield, and sustainability. The integration of advanced technologies such as the 

Internet of Things (IoT), Artificial Intelligence (AI), and remote sensing has revolutionised ornamental 

horticulture by enabling real-time data collection, analysis, and decision-making. This review explores 

the significant roles that IoT, AI, and remote monitoring play in smart sensing for floriculture. Using IoT 

sensors, growers can continuously monitor soil moisture, temperature, light intensity, and humidity, 

among other variables critical to plant health. AI algorithms, particularly machine learning and deep 

learning, enable predictive analysis for plant disease detection, growth prediction, and yield optimisation. 

Remote monitoring techniques, coupled with advanced imaging systems like drones and satellites, have 

proven invaluable in large-scale ornamental horticulture for efficient resource management and pest 

control. This paper delves into recent advancements in these technologies, their integration into the 

floriculture industry, and future trends that promise to enhance productivity and sustainability. Key case 

studies from global horticultural practices are also included to highlight the impact of these technologies 

in transforming ornamental crop management. 
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Introduction 

 Floriculture, the branch of horticulture concerned 

with the cultivation of ornamental plants, flowers, and 

foliage, plays an essential role in global agriculture and 

landscaping industries. With increasing demand for 

flowers, ornamental plants, and other horticultural 

products, floriculture has shifted from traditional 

farming methods to a more sophisticated, technology-

driven approach. (Zhang & Zhang, 2020) As the sector 

grows, several challenges emerge, including resource 

optimisation, pest and disease management, and 

environmental sustainability. Precision agriculture 

(PA), an advanced farming method that utilises data-

driven technologies to improve crop yield and quality, 

has become an essential solution to these challenges. In 

precision agriculture, technologies such as the Internet 

of Things (IoT), Artificial Intelligence (AI), and 

remote monitoring systems are gaining substantial 

traction in ornamental horticulture (Liakos et al., 

2018). 

 The role of these technologies in modern 

floriculture is profound, as they offer ways to increase 

efficiency, reduce waste, and maximise productivity 

while minimising environmental impacts. In particular, 

IoT, AI, and remote sensing technologies can 

transform traditional farming practices by enabling 

continuous monitoring, predictive analytics, and real-

time decision-making (Liakos et al., 2018). 

IoT: Revolutionising Data Collection in Floriculture 

 The Internet of Things (IoT) is a network of 

interconnected devices, sensors, and machines that 

communicate and exchange data to automate and 

optimise processes. In floriculture, IoT enables 

growers to monitor a wide range of environmental 

parameters that are critical to plant health, such as soil 
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moisture, temperature, humidity, light intensity, and 

CO2 levels. By embedding sensors in agricultural 

environments, IoT enables the collection of real-time 

data that can drive automated systems such as 

irrigation and climate control. (Pereira & Paredes, 

2019) This data-driven approach reduces dependence 

on human intervention and minimises resource waste 

(Lee et al., 2019). 

 For example, IoT-based soil moisture sensors 

ensure that irrigation systems activate only when soil 

moisture falls below the required threshold, reducing 

water use and optimising plant growth conditions. 

Such automated systems contribute significantly to 

water conservation, which is particularly important in 

areas facing water scarcity (Chedid & Noureldin, 

2021). 

AI: Enhancing Decision-Making and Predictive 

Analytics 

 Artificial Intelligence (AI), particularly machine 

learning (ML) and deep learning (DL), is being used to 

process the massive amounts of data collected by IoT 

sensors in floriculture. AI's ability to analyse large 

datasets and identify patterns that are difficult for 

humans to detect makes it invaluable for decision-

making. One of the most critical applications of AI in 

floriculture is in plant disease detection and pest 

control (Pereira & Paredes, 2019). 

 AI algorithms can be trained to recognise 

symptoms of diseases or pest infestations based on 

image data or sensor readings. For instance, AI models 

can analyse multispectral imagery captured by drones 

or satellites to detect early signs of plant stress or 

disease, such as changes in leaf colour or texture, long 

before they are visible to the human eye. Once 

symptoms are detected, AI models can predict disease 

spread, providing growers with a timeline for 

intervention. This proactive approach allows for more 

targeted and efficient pest control, reducing the need 

for broad-spectrum pesticides, which can have harmful 

environmental effects (Yang & Zhang, 2020). 

 Moreover, AI-based predictive models can help 

optimise plant growth by analysing environmental 

data. By understanding how different environmental 

conditions affect plant development, AI can predict the 

optimal growing conditions for specific ornamental 

plants and flowers. These predictions can help growers 

make informed decisions regarding irrigation, 

fertilisation, and pest management, ultimately 

improving crop yield and quality (Pereira & Paredes, 

2019). 

 

Remote Monitoring: Extending the Reach of 

Precision Floriculture 

 Remote monitoring technologies, such as drones, 

satellites, and other imaging systems, extend the 

capabilities of IoT and AI by offering real-time visual 

and multispectral data over large areas. While IoT 

sensors provide valuable localized data, remote 

monitoring technologies offer a broader perspective 

that is critical for large-scale floriculture operations, 

such as commercial greenhouses and outdoor fields 

(Yadav et al., 2021). 

 Drones equipped with cameras and multispectral 

sensors can monitor plant health across entire fields or 

greenhouses, capturing high-resolution images that 

provide insights into crop conditions. For instance, 

drones can help identify areas where crops are 

underperforming, enabling growers to apply 

interventions only where needed. Furthermore, drones 

can quickly cover large areas, making them an efficient 

tool for monitoring remote or hard-to-reach areas on a 

farm (Wang & Zhao, 2021). 

 Satellites, on the other hand, offer broader spatial 

coverage and provide valuable data on regional 

environmental conditions that may affect crop 

production. Satellite imagery can be used to monitor 

factors such as weather patterns, soil moisture levels, 

and temperature fluctuations. This information can be 

integrated with data from IoT sensors to give a 

comprehensive overview of both local and regional 

growing conditions (Sun et al., 2019). 

 The integration of drones, satellites, and IoT 

sensors enables a more comprehensive approach to 

monitoring and managing ornamental horticulture. 

Remote monitoring technologies not only provide 

valuable insights into crop health but also support 

efficient resource management. For instance, growers 

can use satellite data to predict water resource 

availability or monitor the impact of extreme weather 

events on crop production (Fernandez et al., 2019). 

The Need for Integration in Smart Floriculture 

Systems 

 The integration of IoT, AI, and remote sensing 

technologies into a cohesive system represents the 

future of precision floriculture. Each technology offers 

valuable benefits; however, their true potential is 

realised when they are combined. By integrating real-

time data from IoT sensors with AI algorithms and 

remote monitoring systems, growers can achieve 

greater automation and precision (Yadav et al., 2021). 

For example, IoT sensors can monitor soil moisture, 

and AI algorithms can use this data to predict when 
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and how much water to apply. In parallel, drones can 

be deployed to assess crop visual condition and 

identify areas requiring attention. This integrated 

approach allows for a seamless flow of information, 

leading to more efficient operations and better 

decision-making (Atzori et al., 2020). 

 In addition, integrated systems can significantly 

reduce labour costs and improve resource efficiency. 

By automating processes such as irrigation, pest 

control, and climate regulation, smart floriculture 

systems minimise the need for human intervention, 

which reduces both labour costs and the risk of human 

error (Sun et al., 2019). 

The Future of Smart Sensing in Floriculture 

 The integration of IoT, AI, and remote monitoring 

technologies is just the beginning of the digital 

transformation in floriculture. As the industry 

continues to embrace these technologies, there will be 

further advancements, such as the development of 

more sophisticated AI models, the integration of 

blockchain for traceability, and the increased use of 

robotics in crop management. The combination of 

these technologies promises to create a more 

sustainable, efficient, and resilient floriculture industry 

that can meet growing consumer demand while 

minimising environmental impact (Wang & Zhao, 

2021). 

IoT in Floriculture 

 The Internet of Things (IoT) has emerged as a 

transformative technology in agriculture, enabling the 

connection of physical devices such as sensors, 

actuators, and machinery to the internet, allowing them 

to communicate and exchange data in real time. In the 

context of floriculture, IoT technologies are 

increasingly being adopted to address challenges in 

environmental monitoring, resource management, crop 

health, and yield optimisation. By embedding sensors 

in the growing environment, IoT systems enable 

continuous monitoring of various parameters such as 

soil moisture, temperature, humidity, and light levels, 

providing growers with critical information needed to 

make data-driven decisions (Sun et al., 2019). 

IoT Components in Floriculture 

 IoT systems in floriculture typically consist of 

several key components: sensors, communication 

networks, data processing platforms, and user 

interfaces. Sensors are the fundamental building blocks 

of IoT systems, responsible for collecting data on the 

environmental conditions and plant health parameters. 

In floriculture, common sensors include: 

 Soil Moisture Sensors: These sensors measure the 

amount of water present in the soil, ensuring that 

irrigation systems deliver the correct amount of 

water to the plants. By providing real-time data, 

these sensors help optimise water usage, reduce 

waste, and improve plant health (Atzori et al., 

2020). 

 Temperature and Humidity Sensors: These 

sensors monitor the temperature and humidity 

levels within the greenhouse or field environment, 

ensuring that optimal conditions for plant growth 

are maintained. Temperature and humidity are 

critical to the growth and development of 

ornamental plants, and fluctuations outside ideal 

ranges can cause stress, disease, or reduced yield 

(Sun et al., 2019). 

 Light Intensity Sensors: Light plays a crucial role 

in photosynthesis, and its intensity affects plant 

growth. IoT-based light sensors help monitor light 

levels, allowing growers to adjust artificial lighting 

or shading systems accordingly to ensure plants 

receive the appropriate light exposure (Atzori et 

al., 2020). 

 pH and Nutrient Sensors: The pH of the soil and 

nutrient availability significantly influence plant 

health and growth. These sensors help ensure that 

plants receive the correct nutrient balance, 

preventing deficiencies or toxicities that can stunt 

growth or cause other problems (Wang & Zhao, 

2021). 

 Once these sensors collect data, it is transmitted 

via communication networks to a central data 

processing platform. This platform processes the data, 

analyses trends, and provides actionable insights to 

growers through user-friendly interfaces. The use of 

cloud computing and edge computing enables remote 

monitoring and real-time decision-making, ensuring 

that growers can access data and control systems from 

anywhere, at any time (Wang & Zhao, 2021). 

Automated Irrigation Systems Powered by IoT 

 One of the most significant applications of IoT in 

floriculture is the development of automated irrigation 

systems. Traditional irrigation methods often lead to 

over-irrigation or under-irrigation, resulting in wasted 

water, increased costs, and suboptimal plant growth. 

IoT-based irrigation systems, on the other hand, ensure 

that water is applied only when necessary and in the 

right amounts (Sun et al., 2019). 

 Soil moisture sensors placed in the ground 

measure the moisture content at different soil depths. 

This data is fed into the irrigation system, which is 
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equipped with actuators that control water flow. When 

the moisture level falls below a preset threshold, the 

system automatically activates the irrigation system to 

ensure plants receive sufficient water. The system can 

also adjust the duration and intensity of irrigation 

based on factors such as plant type, soil type, and 

weather conditions, reducing water wastage and 

improving water efficiency (Sun et al., 2019). 

 In addition to soil moisture sensors, weather data, 

such as rainfall, temperature, and humidity, can also be 

integrated into the irrigation system. This allows the 

system to adjust irrigation schedules based on 

predicted weather patterns, further optimising water 

usage. For example, if rain is forecasted, the system 

may delay irrigation to prevent overwatering. Such 

precision in irrigation not only conserves water but 

also promotes healthier plant growth by preventing 

water stress, root rot, and other water-related issues 

(Sun et al., 2019). 

Climate Control and Environmental Monitoring 

 Climate control is another critical aspect of 

floriculture, particularly in greenhouse settings. 

Maintaining ideal temperatures, humidity, and light 

levels is essential for optimal growth of ornamental 

plants, as variations in these factors can cause stress, 

reduced flower production, and increased susceptibility 

to diseases and pests. IoT-based systems enable real-

time monitoring and control of the greenhouse 

environment, ensuring plants are always exposed to 

ideal conditions (Fernandez et al., 2019). 

 IoT sensors continuously track temperature and 

humidity, and automated systems can adjust 

ventilation, heating, or cooling based on the data 

collected. For example, if the greenhouse temperature 

rises above a set threshold, fans or cooling systems can 

be activated to maintain it. Similarly, if humidity levels 

fall too low, humidifiers can be turned on to increase 

moisture in the air. This level of automation ensures 

the plants receive the best possible growing 

environment, reducing the need for manual 

intervention and minimising the risk of environmental 

stress (Wang & Zhao, 2021). 

 The integration of IoT sensors with climate 

control systems allows for a more energy-efficient 

approach to greenhouse management. By optimising 

the use of heating, cooling, and lighting, growers can 

reduce energy consumption, lower operating costs, and 

minimise their operations' environmental footprint 

(Atzori et al., 2020). 

 

 

Case Studies on IoT Deployment in Floriculture 

 Numerous case studies highlight the successful 

implementation of IoT technologies in floriculture, 

demonstrating tangible benefits for productivity, 

resource efficiency, and sustainability. For instance, a 

greenhouse in the Netherlands adopted an IoT-based 

system to monitor soil moisture, temperature, and light 

intensity. By integrating this data with automated 

irrigation and climate control systems, the greenhouse 

reduced water use by 30%, increased plant yield by 

20%, and improved energy efficiency by 15% 

(Fernandez et al., 2019). 

 Another case study from a large-scale flower farm 

in Kenya illustrates how IoT sensors can optimise 

fertiliser application. By using IoT-based nutrient 

sensors, the farm monitored soil nutrient levels in real 

time and adjusted fertiliser application accordingly. 

This reduced fertiliser waste, lowered costs, and 

minimised the environmental impact of excessive 

fertiliser use, yielding both economic and 

environmental benefits (Fernandez et al., 2019). 

 In both cases, IoT systems provided growers with 

precise, real-time data that allowed for informed 

decision-making and greater control over their farming 

practices. These case studies highlight the potential of 

IoT to enhance the efficiency and sustainability of 

floriculture operations, providing growers with the 

tools they need to meet the industry's growing demands 

(Sun et al., 2019). 

Challenges and Limitations of IoT in Floriculture 

 While IoT offers numerous benefits to 

floriculture, its adoption is not without challenges. One 

of the primary obstacles is the high upfront cost of 

implementing IoT systems, including sensors, 

communication networks, and data processing 

platforms. For small-scale growers, these costs can be 

prohibitive, limiting their ability to adopt smart 

farming technologies (Calo et al., 2020). 

 Additionally, integrating IoT systems requires 

technical expertise in both hardware and software. 

Growers may need to invest in training or hire 

specialised personnel to operate and maintain these 

systems, further increasing costs. Moreover, data 

privacy and security concerns are significant, as IoT 

systems generate large volumes of sensitive data that 

must be protected against unauthorised access and 

cyberattacks (Zhang et al., 2019). 

 Another challenge is the reliability of IoT systems 

in harsh environmental conditions. Sensors and other 

devices used in outdoor floriculture operations are 

exposed to extreme temperatures, moisture, and other 



 

 

2447 Sima A Sarvade et al. 

environmental factors that can affect their 

performance. Ensuring the durability and longevity of 

IoT devices is crucial for their widespread adoption in 

floriculture (Calo et al., 2020). 

 Despite these challenges, the benefits of IoT in 

floriculture far outweigh the limitations. With 

continued advancements in technology, the cost of IoT 

systems is expected to decrease, making them more 

accessible to a wider range of growers. As the adoption 

of IoT continues to grow, it is likely that these 

challenges will be addressed, leading to more 

widespread use of smart sensing technologies in 

floriculture (Baio et al., 2021). 

 

Table 1: IoT Sensors in Floriculture 
Sensor Type Purpose Parameters 

Monitored 

Benefits 

Soil Moisture Sensor Irrigation optimization Soil moisture 

levels 

Reduces water wastage, optimises 

irrigation 

Temperature Sensor Climate control in greenhouses Air temperature Helps maintain ideal growing conditions 

Humidity Sensor Humidity regulation in 

greenhouses 

Relative humidity Ensures optimal humidity levels for plant 

growth 

Light Intensity Sensor Light exposure monitoring in 

greenhouses 

Light intensity Ensures adequate light for photosynthesis 

pH Sensor Soil quality monitoring pH level in soil Ensures proper nutrient availability for 

plants 

 

AI in Floriculture 

 Artificial Intelligence (AI) is increasingly 

becoming a pivotal technology in modern agriculture, 

including the specialised field of floriculture. AI 

leverages machine learning (ML), deep learning (DL), 

and other advanced computational techniques to 

analyse complex datasets, recognise patterns, and make 

predictions. The integration of AI into floriculture is 

revolutionising how data from IoT sensors and remote 

monitoring systems is processed, enhancing decision-

making and enabling more efficient, targeted crop 

management. (Al-Kodmany, 2020) 

 In floriculture, AI applications range from disease 

detection and pest control to growth prediction and 

yield optimisation. These AI-driven systems not only 

offer insights that improve operational efficiency but 

also foster more sustainable agricultural practices by 

optimising resource use and reducing environmental 

impacts. This section explores the various applications 

of AI in floriculture, highlighting how it is 

transforming the way ornamental plants and flowers 

are grown, maintained, and harvested. (McCall & 

Sutherland, 2020) 

AI in Disease Detection and Pest Control 

 One of the most significant applications of AI in 

floriculture is in the early detection of plant diseases 

and pest infestations. AI algorithms, particularly 

machine learning and deep learning models, can 

analyse vast amounts of data, including sensor 

readings, images, and environmental parameters, to 

identify early signs of disease or pest attacks. By using 

AI to process data from IoT sensors and images 

captured by drones or cameras, growers can detect 

problems that are not immediately visible to the naked 

eye. (McCall & Sutherland, 2020) 

 Machine learning models can be trained on large 

datasets of images to recognise patterns indicative of 

specific diseases or pest species. For example, deep 

learning models, such as convolutional neural networks 

(CNNs), can process high-resolution images of plant 

leaves to detect symptoms of fungal infections, 

bacterial diseases, or insect damage. These models can 

identify subtle visual cues, such as changes in leaf 

colour, shape, or texture, which are often the first 

indicators of a problem. Once the model detects a 

potential disease or pest issue, it can trigger an alert to 

the grower, allowing for prompt intervention (Das et 

al., 2021). 

 The benefits of AI-driven disease and pest 

detection are significant. By identifying problems 

early, growers can apply targeted treatments, reducing 

the need for broad-spectrum pesticide applications, 

which can harm the environment and beneficial 

organisms. Moreover, early intervention allows 

growers to prevent the spread of diseases and pests, 

minimising crop loss and reducing the costs of 

extensive treatment (McCall & Sutherland, 2020). 

AI for Predicting Growth and Yield 

 Another key application of AI in floriculture is 

predicting growth and yield. AI models can process 

data from IoT sensors and environmental conditions to 

predict plant growth trajectories and estimate yields. 

These predictions are based on historical data, real-

time environmental factors, and the plant's specific 
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growth patterns, allowing growers to make more 

informed decisions about resource allocation, such as 

water, fertiliser, and pest control (Zhang et al., 2019). 

 For instance, machine learning models can predict 

how environmental conditions, such as temperature, 

humidity, and light intensity, affect the growth of 

specific flower species or ornamental plants. By 

analysing past performance data and environmental 

parameters, AI models can forecast optimal growth 

conditions across various stages of development, 

helping growers tailor their practices to maximise plant 

health and yield (Baio et al., 2021). 

 AI-driven yield predictions are particularly 

valuable for large-scale floriculture operations. By 

accurately predicting crop yields, growers can better 

manage production schedules, supply chains, and 

marketing strategies. This data also enables more 

precise resource allocation, reducing waste and 

optimising inputs such as water and fertilisers, thereby 

increasing profitability and sustainability (Baio et al., 

2021). 

AI in Climate and Resource Optimisation 

 AI plays a critical role in optimising resource use 

in floriculture. By analysing data from IoT sensors, 

weather forecasts, and satellite imagery, AI algorithms 

can help growers optimise climate control systems, 

irrigation, and fertilisation schedules. These AI 

systems use predictive analytics to adjust 

environmental conditions in real time, ensuring plants 

receive the optimal amount of light, water, and 

nutrients based on their specific needs (Baio et al., 

2021). 

 For example, AI models can predict how much 

water a particular plant species requires based on real-

time weather conditions and soil moisture levels. This 

enables automated irrigation systems to deliver the 

right amount of water, reducing water waste and 

ensuring plants are never over- or under-watered. 

Similarly, AI-driven climate control systems can 

regulate greenhouse temperatures by adjusting 

ventilation, heating, or cooling based on external 

weather patterns and internal environmental data (Al-

Kodmany, 2020). 

 In addition to water and climate management, AI 

can optimise fertiliser use. AI algorithms can analyse 

soil nutrient levels and plant growth data to 

recommend precise fertiliser application schedules, 

ensuring that plants receive the correct amount of 

nutrients at the right time. This approach not only 

enhances plant health and growth but also minimises 

the environmental impact of excessive fertiliser use, 

which can contribute to soil degradation and water 

pollution (Al-Kodmany, 2020). 

AI in Automated Crop Management and Robotics 

 The integration of AI with robotics is another 

exciting development in floriculture. AI-powered 

robotic systems are being developed to automate tasks 

such as planting, pruning, harvesting, and pest 

management. These robots can use AI algorithms to 

identify specific plants, assess their growth stage, and 

take appropriate actions. For example, AI-driven 

robots can automatically prune dead or damaged 

leaves, harvest flowers at peak maturity, or apply 

pesticides to specific areas of the crop where pests 

have been detected.  

 AI-powered robots are particularly beneficial in 

large-scale floriculture operations, where manual 

labour is time-consuming and costly. By automating 

repetitive tasks, robots can significantly reduce labour 

costs, improve operational efficiency, and enhance 

consistency in crop management. Furthermore, these 

robots can operate around the clock, ensuring tasks are 

completed promptly, even without human labour 

(Mulla, 2020). 

 The use of AI in robotics also contributes to 

sustainability. By automating tasks such as pruning and 

pesticide application, robots reduce the need for 

harmful chemicals and minimise physical waste. 

Moreover, AI-driven robots can be programmed to 

perform tasks with high precision, ensuring that 

resources such as water and nutrients are applied only 

where needed, further enhancing sustainability in 

floriculture (Simmonds & Kelly, 2020). 

Case Studies in AI Application in Floriculture 

 Several case studies demonstrate the successful 

integration of AI in floriculture, highlighting its 

potential to optimise crop management and improve 

yields. For instance, a flower farm in Japan has 

implemented an AI-powered system that uses machine-

learning algorithms to predict bloom times and 

optimise harvesting schedules. By analysing historical 

data and environmental conditions, the system predicts 

the optimal time to harvest flowers for maximum 

freshness and quality, thereby improving marketability 

and reducing waste (Christodoulou, 2021). 

 In another case, a greenhouse in California 

adopted AI-driven pest-detection systems that analyse 

high-resolution images of plant leaves to detect early 

signs of pest infestations. The AI system automatically 

alerts growers to potential pest problems, enabling 

targeted pesticide application and reducing the need for 

blanket spraying. This has resulted in a significant 
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reduction in pesticide use and has helped the 

greenhouse achieve more sustainable practices 

(Simmonds & Kelly, 2020). 

 Additionally, a floriculture operation in the 

Netherlands uses AI to optimise water usage. The AI 

system integrates data from IoT soil moisture sensors, 

weather forecasts, and historical data to predict the 

water requirements for different crops. By adjusting 

irrigation schedules based on real-time conditions, the 

farm has reduced water consumption by 25%, 

demonstrating the effectiveness of AI in resource 

optimisation (Simmonds & Kelly, 2020). 

Challenges and Limitations of AI in Floriculture 

 While AI offers numerous advantages in 

floriculture, its adoption also presents several 

challenges. One of the main obstacles is the need for 

large, high-quality datasets to train AI models 

effectively. In floriculture, collecting accurate data on 

plant growth, environmental conditions, and pest 

activity can be time-consuming and expensive. 

Without sufficient data, AI models may struggle to 

make accurate predictions, limiting their effectiveness 

(Simmonds & Kelly, 2020). 

 Another challenge is the high cost of 

implementing AI technologies, particularly for small-

scale growers. The development and deployment of 

AI-based systems require significant investment in 

infrastructure, software, and training, which may not 

be financially feasible for all floriculture operations. 

Additionally, the technical complexity of AI systems 

requires skilled personnel to operate and maintain these 

systems, further increasing costs (Simmonds & Kelly, 

2020). 

 Despite these challenges, the potential benefits of 

AI in floriculture are clear. As technology advances 

and costs decrease, AI is likely to become more 

accessible to a broader range of growers. The 

continued development of AI-driven systems in 

floriculture holds great promise for improving 

productivity, sustainability, and profitability in the 

industry (Christodoulou, 2021). 

 

Table 2: AI Applications in Floriculture 
AI 

Application 

Description Benefits Examples of Use 

Disease 

Detection 

AI models analyse image data to 

detect early signs of plant diseases. 

Early intervention, targeted 

treatment 

AI-based leaf image analysis for 

fungal infections 

Pest Control AI detects pest infestations from 

images or sensor data. 

Reduces pesticide use, 

minimises crop loss 

AI-powered pest detection using 

drones and cameras 

Growth 

Prediction 

AI models predict plant growth based 

on environmental data. 

Helps optimise resource 

use, reduces waste 

Predicting flowering time based 

on temperature and humidity 

Yield 

Optimization 

AI analyses historical and real-time 

data to predict crop yield. 

Improves resource 

allocation, maximises 

output 

AI-based forecasting for flower 

yield prediction 

Climate 

Control 

AI adjusts climate parameters (e.g., 

temperature, humidity). 

Maintains optimal 

conditions, saves energy 

AI-powered climate control in 

greenhouses 

 

Remote Monitoring Technologies in Floriculture 

 Remote monitoring technologies, including 

drones, satellites, and imaging systems, have proven 

invaluable in large-scale floriculture operations. These 

technologies provide a bird’s-eye view of the entire 

crop, enabling efficient, precise monitoring of plant 

health, growth, and environmental conditions across 

large areas (Christodoulou, 2021). 

 Drones equipped with high-resolution cameras 

and multispectral sensors enable growers to capture 

detailed images of crops. These images can be 

analysed to detect plant stress, nutrient deficiencies, or 

pest infestations early, enabling targeted interventions. 

Drones can also cover large areas quickly, making 

them ideal for remote or hard-to-reach sections of 

farms. 

 Satellites offer broader coverage and are 

particularly useful for monitoring large-scale 

floriculture operations. They can provide valuable data 

on regional environmental factors, such as soil 

moisture, temperature, and precipitation, which 

influence crop health and yield. By integrating satellite 

data with ground-level IoT sensors, growers can gain a 

comprehensive understanding of both local and 

regional conditions (Simmonds & Kelly, 2020). 

 Overall, remote monitoring enhances precision in 

crop management, improves resource allocation, and 

increases operational efficiency by enabling proactive 

interventions before problems escalate. 
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Integration of IoT, AI, and Remote Monitoring in 

Smart Floriculture Systems 

 The integration of IoT, AI, and remote monitoring 

technologies creates a synergistic framework for 

optimising floriculture practices. IoT sensors collect 

real-time environmental data, which AI models process 

to predict plant growth, detect diseases, and optimise 

resource use. Meanwhile, remote monitoring 

technologies such as drones and satellites provide a 

broad, high-level overview of crop health, 

complementing the localised data from IoT sensors. 

 By combining these technologies, growers can 

automate decision-making processes, such as adjusting 

irrigation systems based on soil moisture and weather 

forecasts, or activating greenhouse climate-control 

systems based on AI-driven predictions. This 

integration reduces the need for manual intervention 

and ensures that resources such as water, nutrients, and 

energy are used efficiently, ultimately boosting 

productivity while minimising waste. 

 For instance, IoT sensors can detect low soil 

moisture, while AI models can predict the exact 

amount of water required based on environmental 

factors. Drones can then monitor the effectiveness of 

irrigation systems and provide visual confirmation of 

plant health. 

In essence, the integration of IoT, AI, and remote 

monitoring enables real-time, data-driven decisions, 

fostering a more sustainable, efficient, and productive 

floriculture industry. 

Future Directions and Trends in Smart Floriculture 

 The future of smart floriculture is poised for 

transformative advancements as new technologies and 

innovations continue to emerge. Key trends include the 

increasing adoption of automation and robotics to 

perform tasks such as planting, pruning, and 

harvesting, thereby reducing labour costs and 

enhancing efficiency. AI-powered predictive analytics 

will become more sophisticated, allowing growers to 

forecast crop performance more accurately and 

optimise their entire production cycle. 

 Blockchain technology is another promising 

development, especially in ensuring traceability and 

transparency in the supply chain. It will help track the 

origin, growth conditions, and handling of ornamental 

plants, ensuring better quality control and enhancing 

consumer trust. 

 The rise of 5G technology will further enhance 

IoT and AI capabilities by enabling faster data 

transmission, enabling real-time monitoring and 

automation even in large-scale operations. 

Additionally, sensor technology will continue to 

evolve, providing even more granular insights into 

plant health, soil conditions, and environmental factors, 

enabling more precise management. 

 As these technologies converge, floriculture will 

become more sustainable, resource-efficient, and data-

driven, with greater resilience to climate change and 

global challenges. 

Conclusion 

 Smart sensing technologies, including IoT, AI, 

and remote monitoring, are revolutionising the 

floriculture industry by providing growers with precise, 

data-driven tools to optimise productivity, 

sustainability, and resource management. IoT sensors 

enable real-time monitoring of environmental factors, 

while AI algorithms enhance decision-making by 

predicting plant growth, detecting diseases, and 

optimising irrigation and fertilisation. Remote 

monitoring technologies, such as drones and satellites, 

provide a comprehensive view of crop health, enabling 

targeted interventions and reducing reliance on manual 

labour. 

 The integration of these technologies into 

cohesive smart floriculture systems allows for 

increased operational efficiency, reduced waste, and 

more sustainable practices. The future of floriculture 

looks promising, with emerging trends such as 

automation, robotics, blockchain, and 5G technology 

paving the way for even more advanced and efficient 

systems. 

 As the floriculture industry continues to embrace 

these innovations, smart sensing technologies will play 

a crucial role in meeting the growing demands for 

high-quality, sustainable, and resource-efficient 

ornamental crops. The continued development and 

integration of these technologies will help the industry 

overcome challenges, enhance crop management, and 

contribute to a more sustainable future. 
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