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ABSTRACT

This project aimed to design and evaluate a Sensor-Based Plant Watering and
Monitoring System using Arduino technology to address the challenges of inefficient manual
plant watering, especially in reforestation efforts. The system automates irrigation based on
real-time soil moisture levels, using sensors that activate a water pump only when necessary.
A developmental-experimental research design was used to prototype, test, and optimize the
system in a real-world campus tree planting environment. Components including soil moisture
sensors, an LCD, a relay module, and an uninterruptible power supply (UPS) were integrated
to ensure continuous and efficient operation.

Results revealed a high precision in soil moisture detection, 93.83% for Plant 1,
94.30% for Plant 2, and 95.59% for Plant 3. The system maintained moisture levels at an
average of 45.8% after watering, preventing overwatering and underwatering across five
consecutive days. Additionally, it functioned reliably during power interruptions, confirming
the effectiveness of the UPS. The system received a high level of acceptability due to its
reliability, precision, and potential for scalability.

These findings suggest that the developed system offers a viable and sustainable
solution for water-efficient irrigation, especially for tree planting programs. Future
improvements may include broader soil calibration, rain sensor integration, user interface
enhancements, and the provision of user training resources.

Keywords: automated irrigation, soil moisture sensor, Arduino, UPS, sustainable
watering system, smart agriculture
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CHAPTER 1
INTRODUCTION
1.1 Background of the Study

Internationally, water scarcity has evolved into one of the most pressing challenges of
our time. Across continents, millions of people face daily struggles accessing clean, safe, and
sufficient water. Droughts, climate change, and unsustainable consumption have pushed many
nations to the brink of a full-blown water crisis. As global temperatures rise and populations
swell, the pressure on freshwater sources becomes even more severe. The reality is clear:
water, though abundant on Earth, is not always where or when we need it.

Nationally, the Philippines is not exempt from this dilemma. While surrounded by
water, the country grapples with uneven water distribution, seasonal shortages, and the
increasing demand brought on by urbanization and agricultural expansion. More than ever,
the need for sustainable water management practices has become urgent, especially in a
country vulnerable to both climate extremes and rapid development.

Zooming in on the local landscape, communities in Negros Oriental, like many others
in the archipelago, face similar concems. As cities grow and forests shrink, the delicate
balance between nature and progress continues to tip. One of the casualties of this imbalance?
Trees. Rampant modernization and land conversion have led to mass deforestation, weakening
nature’s ability to sustain the water cycle. Trees, often overlooked, play a pivotal role in water
preservation, absorbing rain, replenishing groundwater, and even influencing local rainfall
through the process of evapotranspiration. Without them, water becomes even more elusive.

In response to these environmental challenges, local initiatives have taken root.
Among them is a meaningful project spearheaded by members of the Institute of Electronics
and Communications Engineering of the Philippines — NORSU Student Chapter, under the
guidance of Engr. Gwyn T. Balolong, PECE. One of their flagship projects, tree planting, aims
not just to combat deforestation but also to help restore water sustainability. Yet, planting trees
alone is not enough, they must be nurtured, watered, and monitored to survive and thrive. This
is where innovation meets action.

The group introduces a Sensor-Based Plant Watering and Monitoring System powered
by Arduino technology. This project offers a smart and sustainable solution: an automated
watering system that detects soil moisture and supplies water only when needed. No more
guesswork. No more wasted resources. The device is equipped with moisture sensors that
prevent overwatering by detecting when the soil has reached optimal hydration. It draws water
from a personal gallon reservoir, eliminating reliance on fixed irrigation infrastructure. And
best of all, it operates on a scheduled basis, freeing up valuable time for users and ensuring
consistent care for every plant.

Through this system, the researchers aim to build a device to promote a water-friendly
garden, a living testament to how technology can complement nature. More than just a student
project, this innovation embodies a deeper mission: to promote environmental responsibility,
conserve water, and provide scalable solutions to pressing global and local issues.

1
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1.2 Statement of The Problem

Tree planting programs have become common nowadays in battling various
environmental issues. Watering the plants constantly and sufficiently has a direct impact on
its survival and growth. Having to provide plants with water manually using a watering can
or hose on a constant basis can be time consuming and is not always possible. Additionally, it
is prone to human errors; over watering can make a plant rotten and lack of water can make it
dry. A sensor-based plant watering and monitoring system can be a solution in which there is
a timer set to water the plants on time and a system to monitor dryness to avoid lack of water
and excessive watering. This study aims to develop a sensor-based plant watering and
monitoring system that would benefit both the producer and the consumers.

This study aims to answer the following questions:
1. How precise is the system in sensing soil moisture?
2. How precise is the system in monitoring to prevent overwatering or underwatering?

3. What is the level of effectiveness of the Sensor-Based Plant Watering and Monitoring
System in terms of convenience and detecting soil moisture level?

4. Is the system effective in terms of providing immediate water production for tree
planting programs with the support of UPS?

5. What is the level of acceptability of the plant watering and monitoring system?

1.3 Objectives

This study aims to develop a sensor-based plant watering system using Arduino that can
improve the efficiency and effectiveness of watering in tree planting programs. The following
are the objectives of the study:

1. To design a sensor-based automatic plant watering system that monitor environmental
conditions and control watering.

2. To know how the effectiveness of the system in providiﬁg an immediate water supply
for newly planted trees.

3. To implement a timer-controlled features of irrigation intervals into better water
management.

4. To organize a plant watering system using recycled materials.

5. To determine the reliability and performance of the system within the university’s tree
planting program environment.

1.4 Scope and Limitations

This study focuses on building a simple, automated plant watering and monitoring
system using Arduino technology. The sensor transmits data to the Arduino while
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continuously assessing the state of the soil. The device automatically activates the pump to
water the plant when the moisture content falls below a certain threshold. This type of
automation makes sure that plants only receive water when they require it. The system also
includes basic calibration for different types of soil. Since different soils hold water differently,
the sensor values can be adjusted to fit the plant's needs more accurately. The logic that
controls the system is programmed in the Arduino using simple conditions that determine
when to water the plant. To keep things manageable, the project is tested in a controlled
environment with small potted plants. For the early phases of development, this makes it
possible for regular monitoring and simpler troubleshooting.

Despite its potential, the system has some significant drawbacks to be aware of, F irst,
the technique isn't made for commercial or large-scale farming. It is intended for home gardens
and tiny spaces. Expanding this setup to cover large plots would require significant upgrades
in both hardware and system design. Second, there may be a limit to the soil moisture sensor's
accuracy. These sensors may deteriorate or give erratic readings over time, particularly when
used outdoors, as a result of things like corrosion, dirt accumulation, or inadequate soil

- contact. This may have an impact on the irrigation system's dependability. The system's failure
to take into consideration additional environmental variables, such as air humidity or rainfall,
is another significant drawback. The plants may be harmed by overwatering, for instance, if
it rains soon after the system waters them. A rain sensor or a link to weather data may be
included in a more sophisticated system, but that is outside the purview of this investigation.
The system also depends on a steady power supply. It is not yet equipped with solar or battery
power options, which would make it more appropriate for off-grid or outdoor use. The system
just won't work if the power goes out. In terms of water supply, the system assumes there is
always a source of water available at the right pressure. If the tank runs dry or the pressure is
too low, the system won’t be able to deliver water effectively but there’s no alert or backup
system included at this stage. Finally, there’s no advance control interface. The user can’t
adjust settings remotely or monitor the system through a phone or computer. It works entirely
on preset conditions and runs automatically. While this makes it simple, it also limits its
flexibility and convenience

1.5 Significance of the Study
The results of this study will be significant and beneficial to the following sectors:

Faculty and Staff. As key drivers of institutional initiatives, faculty and staff play a
crucial role in shaping the vision and objectives of tree planting programs. This study provides
them with a practical, technology-driven solution that can enhance the sustainability and
efficiency of such projects. It also supports informed decision-making when allocating
resources and guiding environmental efforts.

Tree Planting Organizations. Manual monitoring and watering of saplings in small-
scale planting activities are often labor-intensive and financially demanding. The proposed
automated system significantly reduces operational costs by minimizing the need for constant
human supervision, thereby allowing organizations to optimize their resources and expand
their efforts more efficiently.
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Students. With limited experience and time, students often struggle to maintain
optimal plant care, leading to issues like overwatering or underwatering. This system not only
ensures proper hydration for plants but also serves as a hands-on educational tool, introducing
students to the principles of sustainable water management and environmental stewardship.

Future Researchers. The study lays a foundation for further exploration in the fields
of automation, environmental sustainability, and smart agriculture. Future researchers can
build on this work to develop even more effective and scalable technologies aimed at
enhancing tree planting and conservation efforts.
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