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Abstract:  

Our project is to irrigate the farms, mini-gardens and lawns using Arduino programmed 

model. This project will consist of a smart irrigating system that features a wellequipped 

controller for automation, an on-board control panel, and an fully integrated mobile 

application for wireless control and monitoring. As of now there is plenty of water shortage 

and also over use of fertilizers and pesticides is infecting soil and human health, so we are 

making this smart irrigation system so as it will provide water, fertilizers and pesticides as 

programmed for particular crops and plants in the given amounts and at given time intervals. 

An automated irrigation system provides promising solution to user where the presence of a 

user is not compulsory during irrigation process because this system will be controlled by an 

mobile application (app) via Bluetooth.  
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I. INTRODUCTION  

India‘s major source of income is agriculture as it adds to 14.6% of GDP and has about 55% 

of employment. Agriculture is the backbone for India‘s Economy. Since most of the 

cultivable land in India receives very moderate amount of rainfall, it is not possible to depend 

on the rainfall for irrigating the crops. Hence Irrigation plays a vital role in maintaining the 

moisture content of the soil for crops to grow. Various methods such as sprinkler irrigation, 

surface irrigation, localized irrigation, drip irrigation is currently used to irrigate the fields. 

But in current scenario water scarcity proves to be a major hurdle in employing these 

methods. Moreover, Power supply in various parts of India is irregular i.e; power cuts are 

quite often and can exist for hours. When the motor is switched on and after a while if the 

motor is not switched off, it results in huge amount of loss of water and also there is 

possibility of loss of crop yield. Hence to prevent such situations and to meet the future 

demand advanced technology must be equipped along with the current methods to efficiently 

utilize the water resource and increase the crop yield. If the water and fertilizers are not 

provided properly it will not be productive. Hence to make it more productive and to save 

man energy, the traditional techniques are replaced by the automated techniques. The project 

mainly focuses on efficient use of water and fertilizers and to boost the cultivation in order to 

increase the economy.   

The System is an IOT enabled Technology, where the sensor constantly monitors the 

moisture and need of fertilizers level. The Arduino board plays the role of a microcontroller 

where it is coded to accept the readings of the sensor as input. Based on the constraints in the 
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coding specified, the motor is either switched on or off. Meanwhile, the readings are 

continuously transferred to the smart phone using Bluetooth module linked to the arduino.  

II. ACCESSORIES REQUIRED  

A. 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 

contains everything needed to support the microcontroller; simply connect it to a computer 

with a USB cable or power it with a AC-to-DC adapter or battery to get started. The Uno 

differs from all preceding boards in that it does not use the FTDI USB-to-serial driver chip. 

Instead, it features the Atmega16U2 (Atmega8U2 up to version R2) programmed as a USB-

to-serial converter. The Arduino Uno can be powered via the USB connection or with an 

external power supply. The power source is selected automatically. External (non-USB) 

power can come either from an ACto-DC adapter (wall-wart) or battery. The adapter can be 

connected by plugging a 2.1mm centerpositive plug into the board's power jack. Leads from a 

battery can be inserted in the Ground and Vin pin headers of the POWER connector. The 

board can operate on an external supply of 6 to 20 volts. If supplied with less than 7V, 

however, the 5V pin may supply less than five volts and the board may be unstable. If using 

more than 12V, the voltage regulator may overheat and damage the board. The recommended 

range is 7 to 12 volts.  

 
Figure1. Arduino Uno  

B. Bluetooth Module  

The Bluetooth module HC-05 is a master/slave module. The data collected from the user is 

transferred to the android application in the smart phone via Bluetooth technology using this 

module. It works on serial communication.  
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Figure2. Bluetooth Module  

III. PROCEDURE  

The proposed system consists of moisture sensor in-built in the application, Arduino board, 

smart phone, Bluetooth module, d.c. motor and a laptop. The soil is irrigated as and when 

required by constantly monitoring the moisture level.  

 
Figure3. Block diagram of the device  

The Arduino Uno is the base of this device. Arduino is supplied with a power of 7V to 12V. 

This device is connected to the water pump or the sprinklers as per the user. The 

programming code is installed in the Arduino Uno. It is connected with a Bluetooth module. 

This Bluetooth module helps us to connect the device wirelessly to the android mobile phone. 

An android mobile phone has an installed application that confines entire information about 

its use.  

This device does not limit its application to the farmers for farming but also it can be used to 

maintain a wide-spread lawn as well as for the gardening. The user has to follow the 

following steps for the device to initialize:  

 Initially, the user has to download the application that control its working.  User has 

to connect the device to his android mobile phone via Bluetooth.  Then the user 

must select the desired operation that has to be carried out. To maintain a lawn, for 

instance, the user must opt for the ‗LAWN MAINTENANCE‘ appearing on its 

screen. 
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 The next screen has a variety of crops or plants and bushes that are generally 

preferred to be grown. User must opt for the desired one.  

 A new screen provides the general information about the crop and alerts the user 

about the intervals and timings at which crops or plants will be irrigated. The user 

must press ‗RUN‘ to start the system.  

 
Figure4. Pseudo code for Arduino Uno  

 
 

Figure5. Arduino Uno in working condition  
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Figure6.Android app that controls the Arduino Uno  

 

IV. ADVANTAGES 

 Saves water. 

 Improves growth.  

 Discourages weeds.   

 Saves time.  

 Helps control fungal diseases.   

 Adaptable.  

 Eliminates the manual operation of opening or closing valves.   

 Adaption of the advanced irrigation systems and the new technologies, especially the 

new irrigation systems that are complex and difficult to operate manually.  

 The system will be operated in night also which results in minimization of the water 

loss due to evaporation.   

 Irrigation process starts and stops exactly when required, thus optimizing energy 

requirements. 

V. LIMITATIONS  

The current system works with Bluetooth which can only work within a short range (about 

10-15 mts only). Hence the usage of this system is limited to a short range only.  

VI. FUTURE SCOPE  

The current system works with Bluetooth connection. A better transmission and receiver 

system could be used to increase the range over which the commands could be send. The 

system could be integrated with a device which monitors the health of the crops and hence 

spray the pesticides and manage the quantity of pesticides to be sprayed accordingly.  

VII. CONCLUSION  

In this work, we have successfully implemented the smart irrigation system to efficiently 

irrigate the crops with less human intervention and efficiently make use of water resource. 
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The project mainly focuses on people engaged in the field of agriculture, where the system 

automates and regulates the watering to the crops. The moisture sensor senses the moisture 

level and if the moisture level is below the desired level then automatically the motor is 

switched on. After the moisture level reaches the desired level the motor is switched off. The 

primary application of the project is for the farmers and gardeners who don‘t have enough 

time to water the plants .The proposed system is designed in such a way that it is highly 

efficient in consumption of power, cost effective and is user friendly. The System is 

developed to accommodate the changes in future and to cater the needs of future 

consumption. Later, the system can be extended and experimented for using it in fields.  
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