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Abstract 

The modern challenge for improving plant growth and reducing costs justifies the development of an Automated Irrigation 

System that will minimize the wastage of water and reduce labor and monitoring overhead. The key objective of this project is to 

develop an indigenous low cost solar powered irrigation and fertigation system controlled by a microcontroller. The 

microcontroller performs user defined functions by monitoring the set point of the soil moisture sensors along with humidity and 

temperature sensors and outputs commands to drive appropriate actuators (relay, solenoid valves, motor).  
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Water is a resource that all living species need. It is therefore very precious and has to be used with moderation to be preserved 

for the generations to come. Agriculture is an industry that uses a lot of water. Most of the time, this resource is not used 

efficiently and substantial amounts of water are wasted. In the near future, these wastes will represent a large sum of money. 

Solar energy is the most abundant source of energy in the world. Solar power is not only an answer to today’s energy crisis but 

also an environmental friendly form of energy. Photovoltaic generation is an efficient approach for using the solar energy. Solar 

panels (an array of photovoltaic cells) are nowadays extensively used for running street lights, for powering water heaters and to 

meet domestic loads. The cost of solar panels has been constantly decreasing which encourages its usage in various sectors. One 

of the applications of this technology is used in irrigation systems for farming. Solar powered irrigation system can be a suitable 

alternative for farmers in the present state of energy crisis in India. This green way for energy production which provides free 

energy once an initial investment is made. Using solar energy to power on the devices will in turn help in the overall reduction in 

the cost as it is a one-time investment.  

The project is designed to develop an automatic irrigation system using solar power which switches the pump motor ON/OFF 

on sensing the moisture content of the soil with the help of a microcontroller. The irrigation system will monitor the solenoid 

valves for specified locations automatically according to the set points of sensors. 

The fertigation system will also monitor solenoid valves for specified locations according to the given conditions and will 

provide the required nutrients to the plants.  
A flow sensor can also be interfaced to the main water supply which continuously tracks the water applied to the field. All the 

information namely temperature, current soil moisture level in field, upper and lower moisture levels to be maintained in field 

(set by user), motor status, water usage and flow rate are displayed on LCD. 

The advantage of using this automatic irrigation system is to reduce human intervention, reduce cost, saves electricity minimize 

wastage of water and still ensure proper watering. 
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II. BLOCK DIAGRAM 

 

III. DESCRIPTION 

The system is powered using solar energy. The optimizer circuit is designed to regulate the output voltage (18V) obtained from 

the panel to charge the 12V battery. The regulated output from the optimizer is fed to the battery and thereafter this DC voltage is 

converted to an AC voltage using the inverter circuit and this further drives the relays. Simultaneously the 12V DC is regulated 

using a voltage regulator to 9V and is used to power on the Arduino The soil moisture sensors which are placed in the soil are 

multiplexed to the Arduino. The DHT11 sensor monitors the atmospheric humidity and temperature. Depending on the moisture 

contents of the soil along with the set values of the DHT11 sensor, the Arduino drives the water pump via the relay. Sufficient 

amount of water is provided to the plants. Once the irrigation is done, the relay switches and the fertigation valve is opened to 

provide the fertilizers for asset amount of time. 

 Hardware Section 

 Solar Optimizer Circuit 

The solar panel optimizer circuit charges the battery rapidly at high current during peak sunshine and lowers the current as the 

sun intensity over the panel drops, and correspondingly supplies the battery with the correct rated current such that it gets fully 

charged at the end of the day. 

 Inverter Circuit 

The inverter circuit is used to convert the 12 V DC supply into 230V, 50Hz AC supply for powering the various actuators 

(relays, solenoids, pumps). 

 Software Section 

 Arduino Uno 

The Arduino Uno is a microcontroller board based on the ATmega328. It has 14 digital input/output pins (of which 6 can be used 

as PWM outputs), 6 analog inputs, a 16 MHz ceramic resonator, a USB connection, a power jack, an ICSP header, and a reset 

button.  

It is used to perform the following functions in the project: 

- Control the motor and valves for main water connection, irrigation and Fertigation. 

- Alarm to malfunctioning (Monitoring and Indication to the following cases: Sprinkler System,Pump,Low Voltage Supply 

and Low Water Level) 

- Display the parameters like temperature, humidity and soil moisture on the LCD. 
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 Multiplexing of Soil Moisture Sensors using CD4051 

Since the Arduino Uno is capable of handling only six analog inputs at a time we are making use if the Multiplexer CD4051 IC 

which is capable of handling eight analog inputs at a time. Since our project is concerned with a large area for irrigation, this 

multiplexing becomes very useful for interfacing many sensors to one microcontroller. 

The 4051 is an 8 channel analog multiplexer / demultiplexer, thus:  

- If you use the 4051 as a Multiplexer: You can choose between 8 different inputs and select just one you want to read at the 

time.  

- If you use the 4051 as a Demultiplexer you can choose between 8 different outputs and select just one you want to write at 

the time. 

 
 Interfacing the sensors to the Arduino 

The following sensors will be interfaced to the Arduino using multiplexer CD4051: 

a) Soil Moisture Sensor 

The Moisture level of the soil is detected by this sensor. When the water level in the soil is low, the analog Voltage will be low 

and this voltage keeps increasing as the conductivity between the electrodes in the soil changes. 
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b) Temperature and Humidity Sensor (DHT11) 

This Sensor gives a calibrated digital signal output. It includes a resistive type humidity measurement component and a NTC 

temperature measurement component, and connects to a high performance 8-bit microcontroller, offering fast response, anti-

interface ability and cost effectiveness. It has a low power consumption and up-to 20 meter signal transmission. 

 LCD HD44780U (Dot Matrix Liquid Crystal Display Controller/Driver) 

The HD44780U dot-matrix liquid crystal display controller and driver LSI displays alphanumerics, Japanese kana characters, 

and symbols. A single HD44780U can display up to one 8-character line or two 8-character lines. The low power supply (2.7V to 

5.5V) of the HD44780U is suitable for any portable battery-driven product requiring low power dissipation. 

The LCD is used to display the soil moisture, temperature and humidity values. 

 Algorithm: 

1) Start and initialize the sensors in minimum and maximum values. 

2) Check the physical parameters (soil moisture read by each soil moisture sensor, humidity, temperature) and if the 

desired requirements are met then proceed for irrigation. 

3) Check the water availability and start the irrigation process. If the required water level is not met then initialise the 

motor to fill in water into the tank. 

4) After the irrigation process is done switch to the fertigation tank. The fertigation period is programmed for a set time 

interval. 

5) Display the soil moisture, temperature and humidity values on the LCD. 

IV. CONCLUSION 

The proposed project has been implemented successfully at a relatively low cost which is user friendly. It prevents human 

intervention, avoids wastage of water, reduces cost (labor), saves time, and saves electricity. 

V. APPLICATIONS 

The project can be implemented in the following places: 

- Farms 

- Fields  

- Gardens (homes,schools,industries) 

- Institutes 
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