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Abstract— Agriculture has always played an important role in 

the economic development of a nation as well as the growth 

of crops and land cultivation. In order to maintain a steady 

growth of crops the resources should always be in abundant 

supply and within an appropriate amount without deteriorating 

the soil condition. Manual labor has always been the focal of 

the agricultural industry without taking into consideration the 

conditions of the soil. Indian agriculture is dependent on the 

monsoons which is not a reliable source of water. Therefore 

there is a need for an irrigation system in the country which 

can provide water to the farms according to their soil types. 

Automated systems present today have a design that includes 

a micro-controller system for processing the soil conditions 

and follows the principle of continuous water logging by using 

various sensors. This paper represents the prototype design of 

microcontroller based automatic irrigation system which will 

allow irrigation to take place in zones where watering is 

required, while bypassing zones where adequate soil moisture 

is indicated. 
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I. INTRODUCTION 

In a country like India, the agriculture plays the important role 

in the economy and development of the country. At the 

present era, the farmers have been using irrigation technique 

in India through the manual control in which the farmers 

irrigate the land at the regular intervals. This process 

sometimes consumes more water or sometimes the water 

reaches late due to which the crops get dried. 

There is a need in the residential/commercial 

irrigation industry for an irrigation controller that responds to 

soil moisture sensors in individual zones as a way of 

conserving water. An ideal controller should be user friendly, 

i.e., easy to program and requiring a minimum number of 

keys or push-buttons to operate the controller. It should also 

allow irrigation to take place in zones where watering is 

required, while bypassing zones where adequate soil moisture 

is indicated  to add flexibility, it should be possible to 

selectively deactivate any of the moisture sensors to thereby 

override the modification to the controller performance 

caused by sensor inputs. Moreover, the system should be easy 

to trouble shoot in the event of faults in any of the plurality of 

zones. 

II. MICROCONTROLLER BASED SYSTEM 

A. Circuit Description 

The Circuit consists of the microcontroller, Comparator 

circuit, sensing probes which are inserted in the soil to 

measure the soil moisture content. Microcontroller is the 

heart of the system which has low power consumption, high 

performance CMOS with 4K bytes of in System 

Programmable Flash memory. It also has the features like 4K 

bytes of flash, 128 bytes of RAM, 32 I/O lines, 16–bit 

timer/counters. A high performance, full-duplex serial 

channel and on chip oscillator and clock circuits. Eight of the 

I/O lines comprising Port 0 function as an address bus 20 and 

a data bus. Address information at Port 0 may be applied, via 

an address latch, to the address bus. A moisture sensor is 

associated with each of the plurality of zones. Each such 

sensor is periodically interrogated by a pulse signal provided 

by the microcontroller via a driver or buffer circuit. This 

interrogation signal causes the moisture sensors to output an 

analog voltage which is proportional to the amount of 

moisture in the soil in which the sensors are embedded. The 

signal is fed to a comparator module circuit which has analog 

and digital input and output pin A0 & D0 which sends the 

data to microcontroller to take the action. 

The system can be divided into three section as 

follows. 

B. Microcontroller Section 

Microcontroller section senses the status of the comparator 

module and switches the irrigation motor appropriately. It 

also displays the status of the pump on the LCD screen. The 

power supply unit and the motor driver unit are incorporated 

in this section. Output pin of the comparator module (D0) is 

connected to P3.5 pin of the 8051 microcontroller. The 

microcontroller monitors the moisture level by polling the 

status of the P3.5 pin which is the output of the comparator. 

Fig.1. shows the circuit diagram of the system & Fig.2. shows 

the prototype. 

 
Fig. 1: Circuit Diagram of Microcontroller based Plant 

irrigation 

 
Fig. 2: Photograph of Prototype System 
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C. Comparator Module 

YL 38 comparator module is used in this project. It is a single 

channel opamp comparator based on L393 IC. This module 

just compares the output voltage of the sensing probe with a 

reference voltage and switches its voltage appropriately for 

the microcontroller to read. The output voltage of the sensing 

probe is connected to the inverting input of the opamp. When 

the moisture level is high more current passes through the 

sensing probe and so the voltage at the inverting pin will be 

higher than the reference. The reference can be set using the 

trim pot R2. At this condition output of the opamp goes low 

and sinks the LED D1 to make it glow. When the moisture is 

lower than the set point, the opposite happens. So in simple 

words, a LOW output of the opamp indicates a high moisture 

and a HIGH output of the opamp indicates a low moisture. 

The output of the opamp is marked as pin D0 on the sensor 

YL 38 module. This pin is connected to the microcontroller 

for further processing. LED D2 is just a power ON indicator. 

Capacitors C1 and C2 are noise filters. Fig.3. shows the YL 

38 Comparator Module. 

 
Fig. 3: YL 38 Comparator Module 

D. Moisture Sensing Probes 

YL 69 moisture sensing probe is used to sense the moisture 

here. It is simply a fork-shaped PCB with tracks running on 

both sides of the legs. Just plug this probe into the soil where 

you want to sense the moisture. Fig.4. shows the YL 69 

sensing probe. 

 
Fig. 4: YL 69 Moisture Sensing Probe 

III. WORKING 

This project is about a moisture-sensing automatic plant 

watering system using 8051 microcontroller. The system 

simply senses the moisture level and switches on the 

irrigation pump when the moisture is below the set limit. The 

system switches ON/OFF the pump when the moisture rises 

above the set point. The moisture level threshold can be set 

using a trim pot on the system. The status of the pump 

(whether ON or OFF) is displayed on a 16×2 LCD display.   

IV. CONCLUSION 

The system is relatively simple to design and install and is 

very useful to all climatic conditions any it is economic 

friendly. It enhances productivity and reduces water 

consumption and safe with no manpower is required. Permits 

other yard and garden work to continue when irrigation is 

taking place, as only the immediate plant areas are wet. 
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