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Abstract 

In this era of technology, machines are used to make people's lives easier. Using this knowledge, 

we can improve and design simple methods of keeping people healthy. This project focuses on 

agriculture. By implementing technology, we can reduce manpower, time and still produce healthy 

organic produce. Therefore, an automatic plant irrigation system has to be designed to control 

different aspects necessary for plant growth. These parameters are moisture content, temperature 

control and light intensity. This project focuses on the results of maintaining consistent moisture, 

keeping the soil warm and supplying enough light to the seed/plant. This system uses an Arduino 

Mega microcontroller to sense moisture levels, surrounding temperature and light intensity. For 

example, when the moisture content is less than the limit which is predefined, it will start supplying 

the desired amount of water till it reaches the limit. The pump will automatically water the plant 

and when the soil is wet the pump will automatically switch off, thereby eradicating the need of 

manpower and conserving the time. 
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Introduction: 

Irrigation is known as artificially applying water during specific times. It can also be considered 

as removing water from the field by artificial means. Crops need favorable conditions to grow, 

and these conditions include soil moisture, temperature and light intensity. In recent years, one of 

the crucial challenges that the world is facing is food scarcity. With demand for food increasing 

due to rapidly rising population and supply not being enough, food prices have been constantly 

increasing. Lester Brown, an environmental analyst said in an interview to The Guardian that 

food is the new oil and land is the new gold.  

 

Figure 1 The chart shows the countries facing acute food scarcity in 2020 

emphasizing why tackling this issue is of utmost importance 
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With more and more farmlands being used to build industrial infrastructures, production of food 

is lower causing supply of food to not meet the demand and eventually raising food prices. In order 

to come up with a solution to tackle the food scarcity and increase the production, numerous steps 

have been taken. One of the ways could be to come up with an innovative irrigation system that 

will help produce more plants if ideal conditions for plant growth is achieved. Automating the 

irrigation system will make sure soil moisture, temperature and light intensity is kept at a level 

favorable to plant growth, thus optimizing production. Maintaining soil moisture, temperature and 

light intensity at ideal level will ensure higher production, also reduce crop losses and make the 

production process more cost effective.  

Objectives: 

This project aims to tackle one of the biggest challenges the human race is facing today, food 

scarcity. We plan to automate the irrigation system that will assist in plant growth. We plan to 

monitor growth of radish seeds in controlled environment by providing the theoretically ideal soil 

moisture, temperature and light intensity. We aim to increase the yield of radish plants and then try 

our device for other crops to lower cost of production and raise yield. An automatic irrigation 

system will ensure better plant growth, reduce manpower required for agriculture and make plant 

production cost effective. With more land being used to build industries and more people engaging 

in tertiary sectors instead of agriculture, there is not enough land and labor to produce food for the 

enormous population. An automatic irrigation system will ensure that more lands could be 

converted to farmlands provided the ideal conditions and production could be optimized. 

Moreover, automation will also require less manpower and more plants could be produced with 

smaller labor force. In this project, we are trying to monitor plant growth by varying the conditions 

that affect growth of a plant. Our aim is to automate the irrigation process and control the 

parameters with the help of a microcontroller. We plan to build a model that will monitor plant 

growth as the parameters are varied and ensure a favorable environment for plant growth. 

Design Objectives: 

We plan to monitor the conditions affecting plant growth using sensors. To measure light intensity, 

we are using Adafruit light sensors. Soil moisture is monitored using Digi Key soil moisture 

sensors. Temperature and humidity sensor is bought from Adafruit. The sensors record the data 

and send the readings to the microcontroller, which in this case is Arduino Mega. The Bluetooth 

module HC05 is used to transfer the data to the app. The microcontroller is programmed to send 

signal to the circuit if the conditions are not favorable to optimal plant growth. For instance, if the 

temperature is above the optimum range, then Arduino will send signal to the fan which will turn 

on to decrease the temperature to the suitable range. We eventually plan to implement more 

features like pump to supply water if the soil moisture is below the suitable value.   
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Figure 2 Design Objectives 

Design Considerations: 

In order to fulfill our objectives, we had to take into account technical, financial, performance, and 

safety aspects of our project. Our technical design considerations include the equipment we are 

using to build our model. For instance, in our initial design we had two power sources. The power 

sources we used are Mb102. The input circuit consisting of sensors are powered by one of the 

Mb102. The other Mb102 powers the fan. Our product will cost 300 dollars. It is significantly 

more economical than products like Link 4 iPonic series which costs 1641 dollars. 

When we considered performance of our device, we had four main goals. Firstly, we wanted to 

incorporate sensors to record data. Secondly, we used the Bluetooth module to transfer data. 

Thirdly, the data is displayed in the app as shown in figure 1. Finally, we have a circuit that 

responses if the conditions for plant growth is not favorable.  In order to ensure safety, we have 

followed the Environmental Protection Agency (EPA) regulations. 

Design Optimization: 

To optimize our design, we consider the dimensions of the electronics as well as the control 

environment. We would like to make the electronics lightweight and take up less space as possible. 

The design objective for our product is to make it lightweight and portable. The user-friendly 

design would allow customers to place our product wherever they want. We would also like to 

make it Bluetooth and Wi-Fi enabled. This feature would allow the user to monitor the plant 

readings and keep track of the growth rate. To achieve the portability, the optimal dimensions are 

given as follows: 5 by 5 inch.  

 

Methods: 

There are two major sections of our project: hardware (input, output circuit) and the software 

(Arduino coding). Initially, our project focused on developing the input and output circuits and 

testing the circuits to prove its capabilities. Firstly, we started to build a comparator circuit that 

will compare the reading measured from the sensors with the ideal conditions. After the readings 

are compared, the Arduino will send a signal to the output circuit if it has to take any necessary 

actions. The comparator circuit was built with a BS170 MOSFET and it was tested in Multisim to 

ensure that it functioned properly before we built in the lab.  

Sensors Light intensity Temperature

Humidity Soil moisture
Bluetooth 
module

Transfer data 
to app

Fan
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Figure 3 Circuit with BS170 tested in Multisim and circuit to test fan and pump 

The circuit was tested in the lab to ensure that it works with the 200mA fan and the 100mA 

pump. The circuit built in the lab is shown below in figure 3.  

The software part of our method includes the Arduino programming and designing an app that will 

help the user to monitor the conditions and update the customers if any changes occur in the 

parameters. The Arduino codes are shown below.  

 

 

Figure 4 Activating pump and fan 
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The app was built to make our product user friendly. The app was built using Scratch in the MIT 

app inventor. The code used to make the app is shown below: 

 

Figure 5 Sensor reading sent to app via Bluetooth 

 

Results: 

Our objective was to build a working model of the Arduino controlled irrigation system. We 

designed a PCB to make the circuit portable which is shown below in fig 6.  

  

Figure 6 PCB design and App showing real time data 
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We also build an app that shows the temperature, light intensity, soil moisture and humidity in 

real time.We decided to plant a radish seed and test if our device works. The figure below shows 

the progress after week 2. 

 

Figure 4 Radish seeds after week 2 

                                          

Conclusion: 

In the current technological industry, machines are utilized on a daily basis in order to simplify the 

everyday life of people around the world. By harnessing these technological advances, the world 

is able to improve and produce more effective ways to maintain healthier lives. Our project, as 

stated, is focused on agriculture and by implementing modern technology, we are reducing labor 

as well as time consumption while still managing to produce the same fully organic vegetables 

that are produced traditionally. Our automatic plant irrigation system has been designed to control 

all important aspects necessary for proper plant growth such as moisture content of the soil, 

temperature, and light intensity. These aspects are monitored and regulated by our product via the 

Arduino Mega microcontroller and the programming we have produced to support the sensors. In 

this way, we can ensure that both time and labor of consumers will be saved and therefore produce 

for them a more simplified lifestyle. 
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