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Abstract 

An innovative method for updating conventional farming methods, resolving inefficiencies, and maximizing 

resource use is the Internet of Things-Based Agricultural Plantation, Monitoring, and Planting System. Manual 

irrigation, planting, and environmental monitoring are examples of traditional agricultural practices that are time-

consuming, resource-intensive, and frequently produce variable outcomes. Suboptimal crop yields are the result of 

surface irrigation techniques' substantial water waste, manual planting's lack of consistency, and farmers' heavy 

reliance on experience to gauge soil and environmental conditions. In the conventional system, more than 60–70% 

of agricultural tasks, such as distributing water and planting seeds, are done by hand. Especially on large farms, 

these tasks take a lot of time and constant physical exertion. Furthermore, runoff, evaporation, and overwatering 

cause traditional irrigation techniques to squander between 30 and 50 percent of the water they use.By automating 

planting, irrigation, and environmental monitoring, the suggested method minimizes the need for human interaction. 

Better crop density and yield are guaranteed by the automated planting method, which also guarantees uniform seed 

dispersion and cuts planting time by 40–50%. It guarantees accurate water distribution by automating irrigation, 

avoiding waterlogging and soil deterioration. Better planning is also made possible by data-driven farming, which 

lessens the reliance on guessing that characterizes conventional systems. The system is environmentally favourable 

due to the incorporation of renewable energy sources, such solar panels, which further aligns it with contemporary 

sustainability ideals. To sum up, compared to conventional farming methods, the IoT-Based Agricultural Plantation, 

Monitoring, and Planting System provides a revolutionary advancement. It boosts planting efficiency by 40 to 50 

percent, saves water by 50 percent, and decreases manual labor by up to 70 percent. By bridging the gap between 

traditional methods and modern technology, this system empowers farmers to achieve higher yields and ensure 

environmental sustainability, ultimately contributing to global food security. 
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1. Introduction 

A key sector, agriculture has a direct impact on the global economy, livelihoods, and food security. 

Conventional agricultural methods frequently rely significantly on manual monitoring, which is time-consuming, 

ineffective, and constrained by the farmers' capacity to recognize and react to environmental changes. Suboptimal 

resource utilization, such as over-irrigation, excessive fertilizer use, and a failure to quickly adapt to changes in soil 

conditions, temperature, or humidity, might result from this strategy. IoT-based Agricultural Plantation, Monitoring, 

and Planting Systems have become a creative way to overcome these constraints by modernizing agricultural 
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methods through the use of sensors, automation, and data analysis. These systems offer real-time insights into crop 

conditions by including sensors that track important environmental characteristics like pH levels, light intensity, 

temperature, humidity, and soil moisture. Then, in order to maximize water consumption and planting efficiency and 

promote healthier crop development and higher yield, automated irrigation and planting mechanisms can be 

activated. Additionally, farmers can use web or mobile applications to obtain real-time data remotely thanks to the 

integration of cloud systems. This remote access facilitates data-driven, well-informed decision-making, which leads 

to better crop productivity, less environmental impact, and effective resource management. All things considered, 

the Internet of Things-based agricultural system offers a scalable, economical, and environmentally friendly method 

of farming and is a step toward precision agriculture. It gives farmers more leverage, preserves resources, and 

fosters a robust agricultural ecosystem that can supply the world's expanding food needs in the face of climate 

change. 

2. Literature Review and Objective 

Internet-of-Things (IoT)-Based Smart Agriculture: Toward Making the Fields  

Talk an IoT-based approach to smart agriculture aims to revolutionize farming practices by enabling real-

time data collection, monitoring, and decision-making to improve crop yields, reduce costs, and optimize resource 

usage. Here’s a comprehensive literature review covering key concepts, benefits, challenges, and recent research 

directions in IoT for agriculture. 

Emotion Analysis of Chinese reviews Based on fusion of Multilayer CNN and LSTM 

Emotion analysis of Chinese reviews using a fusion of Multi-layer Convolutional Neural Networks (CNN) 

and Long Short-Term Memory (LSTM) networks is an emerging approach to natural language processing (NLP) 

that leverages the unique advantages of both models for sentiment classification. 

Internet of Things in Smart Agriculture: Challenges, Opportunities and Future Directions 

The integration of the Internet of Things (IoT) in agriculture, often referred to as” Smart Agriculture,” has 

emerged as a transformative approach to managing agricultural resourcesmore efficiently and sustainably. IoT in 

agriculture leverages a range of connected devices,data analytics, and automation technologies to optimize farming 

processes, improve crop yields, and reduce resource usage. This literature review explores the core 

challenges,opportunities, and potential future directions in IoT-based smart agriculture. 

3. Materials  

The IoT Agricultural Plantation and Monitoring System is an advanced solution designed to enhance farming 

efficiency by integrating smart sensors and automation. This system utilizes microcontrollers like ESP32 or Arduino 

to collect real-time data from various environmental sensors, including soil moisture, temperature, humidity, light 

intensity, and pH levels. The collected data is transmitted to cloud platforms such as Blynk, Firebase, or Things 



 

IES International Journal of Multidisciplinary Engineering Research 

 

 

IES International Journal of Multidisciplinary Engineering Research         Volume 1, Issue 2, 2025 73 
 

 

Board via Wi-Fi or GSM modules, enabling remote monitoring and control. Automated irrigation is managed using 

water pumps and solenoid valves, triggered based on soil moisture readings to optimize water usage. 

Additionally, a mobile or web-based dashboard provides farmers with live updates and alerts, ensuring timely 

actions to improve crop health and yield. With the integration of renewable energy sources like solar panels, the 

system becomes more sustainable. By leveraging IoT technology, this smart agricultural solution reduces manual 

labour, conserves resources, and maximizes productivity, making it highly beneficial for modern farming practices. 

4. Block Diagram 

 

Figure 1:  An IOT plantation monitoring system 

5. Existing System 

Previous or Traditional Irrigation Systems Traditional irrigation systems, widely used before the advent of 

automated and sensor based irrigation, rely primarily on manual labour and basic methods to water crops. These 

systems, though functional, often result in inefficient water use and limited control over environmental conditions, 

which can negatively impact crop growth and soil quality. Here are some common types of traditional irrigation 

systems: Limitations of Traditional Irrigation Systems: High Water Consumption: Traditional systems often result in 

significant water wastage due to evaporation, runoff, and over-watering. Labor-Intensive: Most systems require 

constant manual labour, limiting scalability and adding to farming costs. inconsistent Watering: Water distribution is 

often uneven, leading to areas with waterlogging and others with inadequate moisture. Lack of Environmental 

Adaptability: Traditional systems don’t respond to environmental changes such as soil moisture, temperature, and 

humidity, which are crucial for healthy crop growth. Soil Degradation: Over time, surface irrigation and excessive 

water use can lead to soil erosion, nutrient runoff, and reduced soil fertility. Traditional irrigation systems laid the 

foundation for modern farming but require adaptation to meet today’s sustainability, water conservation, and 

efficiency demands. Automated, sensor-based systems address many of these limitations by providing precise, data-

driven water control. 
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6. Proposed System                                                                    

`Here’s a detailed proposal for an IoT-based smart monitoring system that calculates light intensity, soil, 

manages a seeding system, controls water pumping, and monitors temperature and humidity in a moving 

environment, such as an agricultural field or greenhouse. 

Proposed System Overview 

• System Objectives 

 To create an automated system that monitors and controls environmental parameters in agricultural 

settings. 

 To optimize water usage through efficient irrigation based on real-time soil moisture data. 

 To enable remote monitoring and management of agricultural conditions viaa web or mobile application. 

• Key Features 

 Real-time Monitoring: Continuous tracking of light intensity, soil pH, temperature, humidity, and soil 

moisture. 

 Automated Irrigation: Water pumps activated based on soil moisture levels to ensure optimal watering 

schedules. 

 Data Logging and Analysis: Historical data storage for analyzing trends in environmental conditions. 

 Remote Access: Users can monitor and control the system via a web interface or mobile app 

7. Circuit Diagram 

 

Figure 2: Circuit Diagram for Moving Body 
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7.1 Irrigation and Planting System 

 

Figure 3: Irrigation and Planting System 

8. Challenges 

A number of obstacles to IoT adoption in smart agriculture are covered in the paper. Connectivity is a major 

problem since many rural locations do not have dependable internet access, which is essential for IoT devices to 

communicate effectively. Furthermore, the enormous volume of data produced by these devices calls for strong data 

management and analysis methods, which can be difficult and resource-intensive. For many farmers, especially 

those with small-scale operations, the upfront expenses of implementing IoT solutions, such as sensors and data 

management platforms, can be unaffordable. Additionally, there may be compatibility issues when combining IoT 

technologies with current agricultural techniques. Concerns about security and privacy are particularly crucial as 

relying on linked devices increases the risk of data breaches and illegal access.Scalability poses another challenge; 

while implementing IoT on a small scale may be feasible, expanding these systems for larger operations can be more 

complex. There is often a skills gap among farmers regarding the technical expertise needed for installation, 

maintenance, and troubleshooting of IoT systems, which can impede successful deployment. Moreover, navigating 

regulatory and compliance issues related to data ownership and agricultural standards can complicate 

implementation. Environmental factors, such as exposure to extreme weather, can affect the performance and 

durability of IoT devices. Lastly, user acceptance remains a criticalbarrier, as farmers may resist adopting new 

technologies due to a lack of understanding of their benefits, perceived complexity, or previous negative 

experiences. Collectively, these challenges highlight the multifaceted nature of implementing IoT in the agricultural 

sector. 

9. Conclusions 

In conclusion, smart agricultural monitoring and irrigation systems offer transformative advantages, such as 

higher efficiency in water and resource use, improved crop production and quality, and reduced labor requirements. 

They support more sustainable agricultural methods by empowering farmers to use precise techniques, make data-

driven decisions, and streamline operations. These systems do have some significant drawbacks, though, such as 

hefty upfront expenditures, a reliance on dependable internet, the requirement for technical know-how, and 
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continuous maintenance costs. Some farmers may also be discouraged from implementing the technology due to 

worries about data security, the environmental impact of gadget trash, and the difficulty of handling massive data 

volumes. Balancing these advantages and disadvantages, smart agriculture holds significant promise for the future of 

farming, though it requires thoughtful implementation and support to make the technology accessible and beneficial 

for all types of farmers. 
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