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Abstract— The growing energy use all over the world and the 

increase in energy cost result in an increase in the prices of 

energy-dependent products, such as crops, meats, etc. 

Environmental pollution caused by the use of traditional 

energy sources, such as fossil fuel, makes it necessary to find 

new solutions for this problem. In addition, sources of fossil 

fuel are being rapidly depleted and energy consumption is 

increasing at an exponential rate. Under such situation, 

renewable energies seem to be the alternative. Renewable 

energy effectively uses natural resources such as sunlight, 

wind, rain, tides, and geothermal heat, which may be 

naturally replenished. Using renewable energy resources to 

power an irrigation system is a means of decreasing the 

dependency of food products on the prices of fuel and 

minimizes the impact of the irrigation system on the 

environment. In this project we use solar energy which is used 

to operate the irrigation pump. 
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I. INTRODUCTION 

In today’s world there is fight of water and as we know “ 

Water Water Everywhere, But Not A Drop to Drink”, and 

also there is short of water for irrigation in the crop fields. As 

crop field requires a lot amount of water time to time. So it 

needs a proper monitoring. When soil becomes dry it must 

require water that should be given to the crops by the means 

of agriculturist and must be cut off the water supply when 

fields don’t require water. So, instead of give man-hours for 

the irrigation of fields we have made this project which is 

basically powered through Solar Energy but it can also be 

powered through direct source i.e. AC supply. This project 

helps those agriculturists who live at the vast areas where 

sufficient electricity is not provided. This project focuses on 

solar energy, which is a renewable form of energy. On 

average the earth surface receives about 600 W/m2 of solar 

energy [1]. This value depends on several factors such as the 

time of the day and the atmospheric conditions. In 2012, only 

0.11% of solar energy was used to generate electricity [2].   At 

these places Solar Energy is best option. It also reduces the 

consumption of water as the device sense that water is 

sufficient for the crop it itself stop irrigation process. 

Similarly when it sense that the soil is going at moisture level 

below 30% it again automatically turn on the irrigation 

process till moisture level reaches up to 100% efficiency. In 

this way our project reduces the consumption of water. 

But the problems with this technology are that the 

energy generated from renewable sources may vary with time 

and climatic conditions, means these generate indefinite 

amount of energy but hard expect the constant generation [3]. 

The main reason to make this project is to deliver ease to 

agriculturists and they can irrigate their crops without 

thinking about lack of rain and scarcity of land reservoir 

water. 

 
Fig. 1: Structure of general renewable energy system 

Nowadays, farmers in the agriculture field facing a 

lot of problems in pouring the water into their field to keep 

their crops green especially in summer season. It’s because 

they don’t have a proper idea about the power availability. In 

this paper, introduced an efficient energy distribution system 

to distribute the energy generated from the renewable sources 

[4]. Even it is available, they have to wait until the field is 

properly watered. Thus, this procedure checks them to stop 

doing other acts. But, there is a solution, namely “solar 

powered auto irrigation system”. Economically, these 

systems are beneficial if additional costs relating to the 

tracker mechanism are lower than the new global cost so it 

does not lead to the same power production as a fixed system 

[5, 6]. In the trial of solar power based irrigation system, PV 

cells are used to produce electricity, that energy is stored in 

rechargeable batteries. The energy which is produced from 

the batteries is used for the system operation. The azimuth is 

measured starting from the direction of the South (azimuth 0 

or solar midday - the sun passes in the meridian line of the 

place), positively towards the West and negatively towards 

the East [7].  A water pump is used to pump the water from a 

boor well to a water storage tank. This article discusses solar 

powered irrigation system using solar energy. 

II. WORKING PRINCIPLE 

The idea of the project is to implement an automatic irrigation 

system bysensing the moisture of the soil. 

The soil moisture sensor is inserted in the soil. 

Depending on the quality of the sensor, it must be inserted 

near the roots of the plant. The soil moisture sensor measures 

the conductivity of the soil. Wet soil will be more conductive 

than dry soil. The soil moisture sensor module has a 

comparator in it. The voltage from the prongs and the 

predefined voltage are compared and the output of the 

comparator is high only when the soil condition is dry. This 

output from the soil moisture sensor is given to the analogue 

input pin (Pin 2 – RA0) of the microcontroller. The 

microcontroller continuously monitors the analogue input 

pin. When the moisture in the soil is above the threshold, the 

microcontroller displays a message mentioning the same and 

the motor is off. When the output from the soil moisture 

sensor is high i.e. the moisture of the soil is less. This will 

trigger the microcontroller and displays an appropriate 

message on the LCD and the output of the microcontroller, 

which is connected to the base of the transistor, is high. When 

the transistor is turned on, the relay coil gets energized and 
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turns on the motor. The LED is also turned on and acts as an 

indicator. When the moisture of the soil reaches the threshold 

value, the output of the soil moisture sensor is low and the 

motor is turned off. The system is also designed to warn when 

the moisture is very high than the threshold and the soil is too 

wet, which is dangerous for the plant. 

Automatic Solar powered irrigation system mainly 

controlled by PIC 16F877A microcontroller. A moisture 

sensor sense the moisture percentage in the soil and sends 

signals to microcontroller. Microcontroller without delaying 

allows motor to run which pumps up the water and irrigate 

whole field till moisture level reaches its top position. Solar 

panel (i.e. of 5W) charges the dc battery of 12V. Solar panel 

and battery are connected through a protective system which 

is designed to protect battery from overcharging. Solar panel 

generates 12V supply approx. 

 
Fig. 2: Working Block Diagram 

III. HARDWARE DESIGN 

A. Moisture Sensor 

It consists of two prongs, which must be inserted in the soil, 

an LM358, which acts as a comparator and a pot to change 

the sensitivity of the sensor. If the soil moisture sensor is not 

available, the following circuit can be used as an alternative. 

The circuit shown below has a fixed sensitivity. Soil moisture 

sensors measure the volumetric water content in soil. Since 

the direct gravimetric measurement of free soil moisture 

requires removing, drying, and weighting of a sample, soil 

moisture sensors measure the volumetric water content 

indirectly by using some other property of the soil, such as 

electrical resistance, dielectric constant, or interaction 

with neutrons, as a proxy for the moisture content. The 

relation between the measured property and soil moisture 

must be calibrated and may vary depending on environmental 

factors such as soil type, temperature, or electric 

conductivity. Reflected microwave radiation is affected by 

the soil moisture and is used for sensing in hydrology and 

agriculture. Portable probe instruments can be used by 

farmers or gardeners. 

B. Soil Sensing 

This moisture sensor circuit is based on a design by Forrest 

Mims, and adds a Shunt Ammeter so that the output is 0 to 

+5 Volts instead of amperes. We are using it for the ITPlants 

project, so that when soil moisture drops below a minimum, 

the plant can make a phone call for help. Other call-worthy 

events will be a thank-you when the plant does get watered, a 

warning if the plant is watered too often, and a follow-up call 

if the watering is insufficient. This is going to be one chatty 

shrub. Now you can see our sensor output change from 0 to 

5V dc. We have to use adc to read this value & then we will 

convert it to digital value. 

IV. CONCLUSION 

In the present day especially farmers are facing major 

problem in watering their agriculture fields, it’s because they 

have no proper idea about when the power is available so that 

they can pump water. Even after then they need to wait until 

the field is properly watered, which makes them to stop doing 

other activities. Here is an idea which helps farmers even for 

the gardening also, which also sense the soil moisture and 

switches the pump automatically when the power is ON. 

This project paper contains five chapters including 

this conclusion and recommendation. In the first chapter we 

discussed generally about the introductory part of the project 

including its background, the project objective, and its scope 

as well as problem statement and the solution we found for 

the problem. In the second chapter we dealt the theory of each 

device we used to do this project, and the third chapter deals 

general about the methodology and the systems block 

diagram including their circuitry system. In the fourth chapter 

we dealt about application and future scope of our project. 

Finally in the fifth chapters we dealt about conclusion and 

references of the project. 

We hope that if the design is applied there will be 

tremendous of cost reduction for agricultural sectors such as 

horticulture, flower centers, and etc. and in the domestic 

grading and greenhouses. The other advantage is that other 

control operations can be included in the future as the 

Microcontroller control is flexible. 
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