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ABSTRACT

This study explores the development and implementation of a smart greenhouse
system that integrates advanced sensors, automation, and precision agriculture techniques to
optimize plant growth and reduce manual labor. The system monitors and controls
environmental conditions, soil nutrients, and water systems in real-time, providing optimal
conditions for plant growth.

The results show that smart greenhouses can significantly impact plant growth and
development, with UV light exposure affecting leaf pigmentation, texture, and thickness. The
study also highlights the importance of soil nutrient management, optimal pH levels, and
efficient irrigation systems. The integration of smart technologies and automation improves
energy efficiency, reduces workload, and enhances precision in greenhouse management.

The findings of this study demonstrate the potential of smart greenhouses to
revolutionize agriculture, promoting sustainable and efficient crop production.

Keywords: smart greenhouse, arduino, sensor, soil nutrients, uv light, real-time
monitoring, automation, crop production, smart farming
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CHAPTERI

INTRODUCTION
1.1 Background of the Study

The rapid advancement of technology in agriculture has revolutionized crop
cultivation and management, paving the way for innovative solutions to enhance crop growth
rates, health, and productivity. Smart greenhouses, which integrate precise nutrient supply and
climate management, are emerging as a cutting-edge solution to address the world's growing
food demands. This research proposes a system that leverages intelligent sensors and targeted
nutrient delivery to optimize resource allocation and minimize waste, thereby transforming
urban agriculture and promoting sustainable food production.

The need for more accurate and efficient nutrient management in plant growth has
driven the development of smart greenhouse systems. Traditional farming methods often rely
on fertilizers and assumptions regarding nutrient provision, leading to improper nutrient
consumption, soil degradation, and environmental destruction. In contrast, modern agriculture
seeks precision and efficiency in nutrient management to ensure optimal plant growth and
minimize environmental impact. By utilizing real-time data from plant-monitoring sensors,
smart greenhouses can supply the exact type and amount of nutrients needed, reducing waste
and promoting sustainable agriculture practices.

The integration of advanced sensor technologies and smart greenhouses has the
potential to revolutionize the way we manage plant nutrients. This research explores the
integration of technologies such as UV lights, ventilation, nutrient mixers, and various
containers for organic nutrient sources to support plant growth. By providing a tailored
nutrient supply, this system aims to enhance plant growth rates, health, and productivity, while
promoting sustainable agriculture practices.

The proposed system is designed to redistribute precise nutrients to individual plants
based on real-time data from plant-monitoring sensors. This approach enables the precise
nutrient delivery, ensuring that each plant receives the exact type and amount of nutrients it
needs to thrive. The system will be equipped with advanced sensors that monitor plant health,
nutrient levels, and environmental conditions, allowing for real-time adjustments to be made
to the nutrient delivery system.

By optimizing advanced sensor technologies and utilizing the power of smart
greenhouses, this study proposes a portable system that can be used in a variety of agricultural
settings. The system is designed to be flexible and adaptable, allowing farmers to customize
the nutrient delivery system to meet the specific needs of their crops. This research aims to
contribute to the development of sustainable agriculture practices and promote food security
in urban areas.

The potential benefits of this system are numerous. By providing a tailored nutrient
Supply, farmers can expect to see improved crop yields and quality, reduced waste and
environmental impact, and increased efficiency and productivity. Additionally, the system can

help to promote sustainable agriculture practices, reducing the environmental impact of
1
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farming and promoting food security in utban areas. Overall, the integration of smart
greenhouses and precise nutrient delivery has the potential to transform the agriculture
industry, promoting sustainable food production and reducing environmental impact.

1.2 Statement of the Problem

Many greenhouses and farming systems continue to use traditional and manual
fertilization practices, which often fail to address the unique nutrient needs of individual
plants. Aside from this, due to the rapid growth of population which also affect to the growth
of the number of constructed houses, plants are nowhere to be placed and disregarded. This
results in:

1. How can advances in greenhouse nutrient provision address insufficient nutrient
supply for optimal plant growth?

2. What strategies can be employed to improve crop yield and quality in greenhouses
through optimized nutrient management?

3. How can greenhouse nutrient management practices be optimized to minimize
environmental impacts while maintaining high crop productivity?

4. What role can advance greenhouse technologies play in enhancing food production
capacity in urban or challenging environments through improved nutrient provision?

Thus, the problem addressed by this study is:

How a smart greenhouse system provides the right type and amount of nutrients required by
individual plants to improve efficiency, and sustainability for it’s growth and food
production.

1.3 General Objectives

1. To design and develop a prototype capable of accurate detection and analyzing
nutrient levels in plants, enabling the identification of nutrient deficiencies and
needs.

2. To create an automated nutrient mixing and delivery system that provides the tailored
nutrients to individual plants based on their specific needs, optimizing nutrient
uptake

3. To demonstrate the feasibility and potential of urban or indoor food production
through nutrient-efficient greenhouse systems, promoting sustainable and localized
food systems.

4. To integrate and promote the use of organic and natural nutrient sources to reduce the
reliance on synthetic fertilizers and supporting eco-friendly agriculture practices.

5. To conduct a thorough assessment of the impact of real-time nutrient management on
plant growth, health, and productivity, providing valuable insights into the benefits
and potential of precision nutrient delivery systems.
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