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Abstract- Fertigation is that the strategy of delivering plants nutrients beside water to supply a high-grade crop with higher 

yields. victimization associate degree automatic fertigation system can facilitate farmers by significantly rising water and 

nutrient usage. the target is to automatically maintain the condition level at intervals the soil and to mix totally different 

nutrients to urge the desired NPK quantitative relation and provides it to plants beside irrigation. This work is assigned in a 

pair of components. One is maintaining the optimum level of condition at intervals the soil. A soil condition detector that 

senses the condition content at intervals the soil is used. The detector output is given to the controller, which decides if 

further water should be tense up or not. Then an effect system for the chemical combination and delivery 0.5 is meant. The 

user can give the input in terms of what amount of N, P and K is needed in kg. The user conjointly can input the 

concentrations of NPK chemical solutions used. Taking of those parameters into thought, the system will prepare a chemical 

mixture that contains the required amount of nutrients needed by the plant. it'll then deliver the mixture beside irrigation 

water. The preparation of chemical mixture area unit finished specific intervals of some time which is ready to be set by the 

user. The system is connected to web by exploitation Wi-Fi and conjointly the user can enter the parameters in an 

exceedingly} very mobile application that is ready to transmit the data to the system over net.  

   Keywords  - Fertigation , Irrigation , Soil wetness sensing element , Mobile Application. 

I. INTRODUCTION 
 

 Fertigation (fertilizer + irrigation) might be outlined as the 

mixture of irrigation and fertiliser application to the soil in 

order to improve crop production and plant growths. 

Irrigation systems assisted within the growing of 

agricultural crop, maintenance of landscapes and re-

vegetation of disturbed soil within the dry space and 

through the periods of inadequate rain. Agricultural land 

that depends on rain is remarked as rain-fed. Irrigation is 

usually thought-about in conjunction with drain, that is the 

natural or artificial removal of surface and sub-surface 

water from a particular space. Of course, the channelling 
of water sprain over the farm lands plays a crucial role 

within the crop productions and plant nutrient.  

 

This includes protection of the plants against frost, 

suppression of the weed growing in grain fields and aiding 

in soil associated hindrance. in a very survey administrated 

by the press agency of Nigeria, the worth of tomatoes 

increased by concerning three hundredth throughout the 

2015/2016 time of year. This was attributed to the 

diseases, decline of irrigation water and low typical 

strategies of applying massive amounts of water for 
tomato farming. To resolve these challenges, micro 

irrigation strategies like Drip irrigation and mechanical 

device irrigation system air needed. Drip irrigation system: 

is an efficient methodology of irrigation technique that 

will be primarily used to apply water and fertiliser into the 

plant. It permits water to drop very little} by little to the 

foundation of plants through conduit or valves pipes as 

shown within the Fig. 1. mechanical device irrigation 

system: this system will be remarked as AN artificial rain 
system The system dispenses water through a controlled 

pipe network to the nozzle of mechanical device and the 

water is spary into the air as shown in Fig. 2. 

 

 
 

Fig 1 : Drip Irrigation Layout 
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Fig 2 : Spring Irrigation System 

 

II. PROBLEM STATEMENT 
 

The frugality of numerous countries depends on 

husbandry. To achieve the stylish quality from this 

exploration, it's important to concentrate on some vital 

characteristics similar as the applicable quantum of 

electricity as well as water force and a suitable schedule 

for irrigation of crops. growers are facing problems in 
meeting these norms, especially those living in poverty. 

This style appearance into developing an automatic 

irrigation system that might be controlled through mobile 

operation.This system can work to attenuate the quantity 

of staff during a crop field, management and save water 

and electricity, increase agricultural product exploitation 

little amounts of water, minimize homemade intervention 

in soddening operations with adding soddening speed and 

conserving shops from fungi. All these features make 

these exploration sustainable option to be considered to 

ameliorate the husbandry and irrigation effectiveness. 
 

III. OBJECTIVES 
 

The main objective of this project is to help the farmers for 

the future production to be done easy in irrigation and 

agriculture. like dominant and saving each the water and 

electricity, Increasing agricultural production victimization 
little quantities of water, Minimize manual intervention in 

watering operations with increasing watering speed, 

conserving plants from fungi, and eventually. of those 

options create the automated system property option to be 

thought-about to spice up the agriculture and irrigation 

potency. All data and manage the device straightaway 

from mobile. Researchers in last decade have mentioned 

the matter of the good irrigation system. several solutions 

area unit resolved from these studies (e.g. level of water at 

intervals the land, management the system from mobile by 

SMS) . The objectives to accept are. 
  

 Alter The Irrigation System By Putting In And Planning 

The Entire Irrigation System.  

 Save Energy, That Permits The Appliance Of Good 

Irrigation System Used A Lot Of Different Application.  

 Optimize Water Consumption.  

 Machine-Driven System Absolutely.  

 Decrease the worth of operation.  

 Create system straightforward to use by farmers. 

 

IV. LITERATURE REVIEW 

 
In the starting, we should always have enough 

information on however fertilization systems work 

method} it may be in- built AN economical way. This 

chapter focuses on similar makes an attempt in different 

papers. 

 

1. Automated Irrigation System Using Solar Power In 

Bangladesh – 

The gizmo focuses on rice fields in nations reckoning on 

agriculture inside the economy, like Bangladesh. the first 

idea during this gizmo is to cognizance on the amount of 

water in agricultural fields as a result of those fields lose 

millions of their merchandise because of floods. The 

detector sends a message from the sector to the person 

close to the extent of water inside the realm if it'll 

increase or decreases then the operator controls the pump 

to manage or flip off the phone phone. The blessings of 
this machine area unit that it depends on the sun energy 

to induce hold of electricity. the risks of this method area 

unit that it targeted on one form of detector, the water 

stage detector, regardless of whether or not the plant 

needs water or not. There is also no chance supply of 

energy just in case there's no star electricity to run the 

device.  

 

1.Design And Implementation Of An Automatic 

Irrigation System Based On Monitoring Soil Moisture 

In Africa- 

During this machine the fundamental plan is to have 
confidence the kind of soil and therefore the quantity of 

water required by every style of soil. This method is 

completed by activity the amount of wetness in every 

sort and victimization the pump to produce water. The 

result indicates that sandy soil needs less water than clay 

soils. The blessings of this device area unit to target soil 

wetness and conservation. however creating the machine 

abundant less powerful is to live the wetness of soil from 

one location within the agricultural land. It’s way viable 

that the vegetation at the opposite finish of the 

agricultural land will not  want watering. Also, the water 
supply is not constant. 

 

2. Automatic Plant irrigation system  

This gizmo works with 2 probes insert inside the soil. once 

the soil is dry then the probes can no longer behaviour and 

whereas the soil is wet then the probes can behaviour. Thy 

used HEX electrical converter and this offers the 

complement output for its input, i.e. while the enter is high 

it offers low output. the running of the two probes within 

the soil depends upon on the resistance for example if the 

resistance is high manner the soil is dry and while the soil 
is wet then the resistance is low and therefore the voltage 
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given to the 2 probes is given from the battery connected 

to the circuit . 
 

3.Gsm Based Automatic Irrigation Control System For 

Efficient Use Of Resources And Crop Planning By 

Using An Android Mobile In India- 

This device works by victimization Bluetooth or GSM. 

This device is placed within the agricultural land. the 

concept of this device is to watch the humidness and 

temperature within the agricultural land in ten addition to 

watching the state of the climate through the temperature 

of the weather and humidness and condensation drops 

once the device to send a text message to the user's 

machine. 
 

4.Sensor-based Automatic Irrigation System- 

This system conjointly depends on the activity of soil 

humidness and temperature. A symptom from phone send 

to farm controller once more to change on or off the 

system. 

Step 1: begin the method. 

Step 2: Initialize power is provided to GSM. 

Step 3: Check the stuffiness position( lower than or fresh 

than). 

Step 4: If the amount are going to be over mounted 
criteria, no want for irrigation. 

Step 5: If the status level may be a smaller quantity than 

mounted criteria, begin irrigation. 

Step 6: initialisation of pump and rain gun. 

Step 7: once the method completed, it moves to the first 

state.  

Step 8: Stop the method. Usually agricultural land is way 

from town that the network isn't smart in these areas. 

Also, this method must enter the farmer via his phone. 

 

5.Smart irrigation system using Arduino Uno – 

This system makes a specialty of the right distribution of 
pesticides in agricultural land to fight the illness. This 

machine includes flora connected to the detector And an 

analytical device. The multi-sensor is AN mixture of a 

temperature detector, humidness detector, motion 

detector, light-weight detector, moving detector and 

ultraviolet detector. AN analytical device that functions to 

investigate a pattern for the presence of a specific 

compound is said as a detector. The stuffiness and pH 

worth detected twelve by approach of themulti-sensor is 

taken by uniting Arduino that's exceeded to the planter’s 

mobile the operation of GSM. 

6.Automatic Irrigation on Sensing Soil Moisture 

Content- 

The aim of this study is additionally to develop a system 

that activates and off the engine mechanically through 

wetness. On this take into account, I didn't decide 

sufficient facts round the supply of water and therefore 

the approach of dominant the withdrawal of water from 

the provision moreover failed to discover enough data 

nearly the provision of power applied during this study. 

7.Sensor Based Automated Irrigation System – 

The aim of this study is to make a system that helps the 

method of regulation water by activity the humidness 
magnitude relation. The grounded sensors all round the 

surface area can provide notice regarding the requirement 

for water and likewise, it'll be provided. At constant time 

organized a mechanized approach for the water tanker to 

be stuffed once it's empty. 

 

8. Automatic Plant Watering System – 

This system thought of to sense xerotes of the soil and 

within the finish start the electrical pump to start the 

availability of water and switch the pump on each 

occasion enough water is provided. The Materials used 

are: semiconductor 548, electrical device 1k, resistor 
47kΩ, Diode 1N4007, Relay 5v, LED, DC device, board, 

Probes, AC pump, Water reservoir. during this study, 

there's no real implementation it's solely on circuit and 

knowledge regarding however the system ought to work 

and that i assume no have to be compelled to use crystal 

rectifier system will work full automatic while not 

victimisation crystal rectifier. 

 

9. Identifying Soil Humidity Content by Automatic 

Irrigation Methods – 

An extraordinary set up is completed on "Identifying Soil 
humidness Content in Automatic Irrigation Methods" is 

projected in an attempt to reinforce Associate in Nursing 

automatic irrigation strategy that controls the pumping 

motorized via flip it the machine On or Off thanks to 

detection the wet amount of the soil. established that 

victimisation automatic irrigation techniques permits to 

attenuate the mistakes of operation thanks to workers and 

apply befittingly automatic irrigation to the agriculture 

field. This project conveys by Arduino board known as 

(ATmega328 micro-controller), that is assemble input 

sign of variable wet conditions via special wet sensing 

methodology.  
 

The project illustrates that water is controlled and 

corrected within the quantity of usage in crops by 

employing a wet device, to safeguard the precious soil 

and to take care of the number of water required for 

crops irrigation.This study targeted on the event of 

Associate in Nursing automatic device through the 

operation of the pump in a very manner counting on the 

amount of soil wet. the employment of programmed 

irrigation theme on this image on detection soil 

humidness content material within the agricultural 
subject makes irrigation fast and a lot of correct. 

whereas, difficulties confronted in measure dry soil and 

water fields could also be resolved. 

This automatic irrigation operation for this assignment is 

to store growes time. further, it covers the required for 

person within the agricultural discipline. also, this 

challenge could also be used in greenhouses to cowl 

farmers location. 
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V. WORKING 
 

The pH scale valve from the soil sample is decided by 

victimisation the pH scale sensing element and also the 

analogy valve of pH scale is fed into the controller 

serially. when process the pH scale worth with the brink 

ranges, the pH scale worth of the soil sample and also the 

corrective action to be command is displayed within the 

liquid crystal display interface. The action of provide is 
controlled by the magnet valve that is interfaced with the 

2 channel relay module. The magnet valve is turned on 

and off in line with the relay on-off temporal order. the 

complete method is monitored and recorded by the net 

page created for any analysis. This work is administrated 

by the Wi-Fi module interfaced with the controller. 

Whenever the pH scale worth is altered, the corrective 

live is progressed and plant food is provided and 

consequently the soil nutrient content is maintained. 

 

VI. METHODOLOGY 
 

The system technique includes the implementation of 

proto- type device work robotically and controlled via the 

mobile application. For the example format drawing up 

the timeline and reading connected works are the 1st step. 

once wanting into advantages and drawbacks of previous 

studies within the subject of Associate in Nursing 
automatic irrigation system, we will begin implementing 

the layout and automation technique for feasible. The 

timeline of the project became assail the flow diagram of 

the project. The Following Process is shown in following 

flowchart. 

 
 

Fig 3  Process Flowchart. 

 

VII. COMPONENTS USED 
 

 The following parts area unit employed in the circuit.  

1. The Arduino Uno: It is a microcontroller-based 

board connected to the power supply. 

 

 
 

Fig. 4  Arduino Uno. 

 
2. GSM Module: It want to send and store messages. It 

conjointly alerts the user of any specific knowledge. it's 

handy and might be carried anyplace simply. 

 
Fig 5 GSM Module 

 

3. Relay:. An easy relay is employed to open or shut a 

circuit. It will energize and de-energise the system 

consistent with the inputs. 

Fig 6  Relay 
 

4.LED: It is a light emitting diode used as flash lights to 
emit light throughout operation and used as indicator. 

 
Fig 7 : LED 

 

5.Soil Sensor: It consists of a search consisting of wet 

sensors which may be inserted within the soil, so as to live 

the wet content of the soil. once the sector is in dry 

condition, the detector device senses the condition of the 
soil and also the signal is transmitted to the 

microcontroller. that in response makes the motor ON. 



 

 

© 2022 IJSRET 
1628 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 8, Issue 3, May-Jun-2022, ISSN (Online): 2395-566X 

 

 

Now, the water is wired and also the irrigation is 

completed at the dry places solely. this is often done by 
wet detector device. wherever there's wet gift within the 

soil, irrigation method can stop and vice-versa. 

 

                             Fig 8  Soil Sensor 

 

6. Submersible Pump : This is an occasional value, tiny 

size Submersible Pump Motor that is operated from a 2.5  
V to 6 V power provide. it's wont to deliver regarding a 

hundred litres of water per hour. The pipe tubings square 

measure connected to the motor output and drawn in 

water. Power is activated once water is to be wired. Care 

is taken to confirm the amount of water is over the motor. 

 

              Fig 9  Submersible Pump. 

 

VIII. DESIGN 
 

         The Following style is finished in Solid works : 

 

                     

Fig 10: Design. 

 

Fig 11  Design. 

 

 
 

Fig 12  Design. 

 

IX. CONCLUSION 

 
This technique is found to be possible and price 

economical for optimizing nutrient offer in agricultural 

production and it will to boot maintain a balanced nutrient 
content at intervals the soil practice proton concentration 

detector. accuracy irrigation will minimize the waste of 

water and energy, whereas increasing the crop yield to 

boot it dispenses fertilizers in correct proportion. 

automatic Fertigation system encompasses an outsized 

demand and future hope too. it is time saving, 

semiconductor to removal of human errors in adjusting the 

soil condition level. Continuous observation of recorded 

technique by the net page created through IoT is used to 

analyse Internet profit of the crops. This Fertigation 

system permits cultivation in places with water 
insufficiency thereby rising property. 

 

ACKNOWLEDGEMENT 

 
I would wish to specific my deep feeling to Professor. 

Yayati Shinde, we have a tendency to analysis along with 

your supervisors, for his or her patient steering, passionate 

encouragement and helpful critiques of this design work. 

 

REFERENCES 

 
[1] S.M. Taslim Reza, Qader Newaz, Jia Uddin- 

"Automated Irrigation System Using Solar Power". 

[2] Awelewa Ayokunle. A , Wara Samuel.T 

     , Oyediran Tobiloba - " Design And Implementation Of 
An Automatic Irrigation System Based On 

Monitoring Soil Moisture." 

[3] Md. Sajid Abbas, Md. Aswer Mohiddin, N. Y. S. 

Pavan Teja, Ch. Nanda Kumar - "Automatic Plant 

Irrigation System". 

[4] Pavithra D. S, M. S .Srinath -"Gsm Based Automatic 

Irrigation Control System For Efficient Use Of 

Resources And Crop Planning By Using An Android 

Mobile". 



 

 

© 2022 IJSRET 
1629 

International Journal of Scientific Research & Engineering Trends                                                                                                         
Volume 8, Issue 3, May-Jun-2022, ISSN (Online): 2395-566X 

 

 

[5] Mehamed Ahmed Abdurrahman,Gebremedhn 

Mehari Gebru & Tsigabu Teame Bezabih -"Sensor 
Based Automatic Irrigation Management System". 

[6] Kavya Monisha K., Aishwarya D., Krupaleni K. - 

"Smart Irrigation System Using Arduino Uno". 

[7] A Rajendran, S Ezhilnirai Kavinila, J Harini, 

V.O.Sangeethaa - "Automatic Irrigation On Sensing 

Soil Moisture Content". 

[8] Ms. Darshana Chaware, Ms. Ashwini Raut, Mr. 

Aniruddha Koparkar, Ms. Mrunal Panse - "Sensor 

Based Automated Irrigation System". 

[9] Abhishek Gupta , Shailesh Kumawat & Shubham 

Garg - " Automatic Plant Watering System ". 

[10] R. Vagulabranan, M. Karthikeyan, V. Sasikala - 
"Automatic Irrigation System On Sensing Soil 

Moisture Content". 

[11] Diana Rose Rivera Et Al (2020) – “A New 

Automated Drip Irrigation And Fertigation System 

For Sugarcane Crops”. 

[12] Sakshi Singh (2018) - “A Research Paper On 

Automatic Irrigation System”. 

[13] U N V P Rajendranath , Dr. V. Berlin Hency (2015) 

     - “An Automated Irrigation System Based On Sensors 

Which Are Interfaced To The Microcontroller Unit”. 

[14] Yogita Bachani , G. Raghavendra Prasad, (2021) – 
“Smart Watering And Automatic Irrigation System 

In Agriculture Using Iot” . 

[15] B Aisham And A Rahim (2019) – “Design Of  

Reservoir Tanks Modelling To Mix Several Types 

Of Fertilizer For Fertigation Planting System”. 

[16] R Nelson , U Sankar , E G Ramanathan , V Sankar 

Prasanth And A Sherwin Daniel (2021) – “Irrigation 

Of Water By Automatic Sprinkler System”. 

[17] Idama, O And Ekruyota, O.G (2021) – “Design And 

Development Of An Automated Irrigation System 

Using Internet Services”. 

[18] M.F.Saaid, Mk Nordin, Ahmad Ihsan Mohd Yassin, 
And Nooritawati Md Tahir (2021) – “Automated 

Fertilizer Mixer System For Fertigation Farming” . 

[19] Anand Dhore , Arti Sanganwar , Kapil Chalkhure , 

Shivani Jijankar , Prof. Vikram Singh R. Parihar 

(2017) – “Automatic Irrigation System Using 

Android Mobile” . 

[20] S.Kokilamani , K.A.Sruthi , B.Sujitha (2018) – 

“Automatic Irrigation System”. 

[21] S.Kokilamani , K.A.Sruthi , B.Sujitha , S.Sri Sai 

Priya , And H.Sathya Girija (2018) – 

“Implementation Of Automated Organic Fertigation 
System By Measuring The Plant Parameters”. 

[22] Ms. Darshana Chaware, Ms. Ashwini Raut, Ms. 

Mrunal Panse, Mr. Aniruddha Koparkar (2015) – 

“Sensor Based Automated Irrigation System”. 

[23] Kiran Gowd M R, Sarah Mahin, Narmada K L , 

Mohammed Adnan B I , Dr. Sridhar S (2021) – 

“Automatic Irrigation System Using Soil Moisture 

Sensor”. 

[24] Boopathy S Ramkumar N  Premkumar  P 

Govindaraju P (2014) – “Implementation Of 

Automatic Fertigation System By Measuring The 

Plant Parameters”. 
[25] Thirunavuakkarasu; Aadesh Bhaskar; Anish 

Penujuru (2014) – “Automated Fertigation System 

For Efficient Utilization Of Fertilizer And Water”. 

[26] Junjin Ruan; Peng Liao; Chen Dong (2015) – “The 

Design And Research On Intelligent Fertigation 

System”. 

[27] Chandan Kumar Sahu, Pramitee Behera (2015) –“ A 

Low Cost Smart Irrigation Control System”. 

[28] Navyashree H R, Abilash M, Dr. Balakrishna K – 

“Water Optimization And Crop Protrction System 

Using Iot”. 

[29] Ismail Bennis,Hacène Fouchal,Ouadoudi 
Zytoune,Driss Aboutajdine (2015) -"Drip Irrigation 

System Using Wireless Sensor Networks" 

[30] Borja Bordel; Diego Martin; Ramón Alcarria; Tomás 

Robles (2019) – “A Blockchain-Based Water 

Control System For The Automatic Management Of 

Irrigation Communities”. 


