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Abstract: In agriculture, large-scale farming and feeding of 

effective organic nutrients to plants, in wide-ranging irrigation 
field becomes a serious scenario faced by majority of sectors in 
present agricultural system. In present, adapting the method of 
irrigation and continuous monitoring of irrigation system in 
agricultural field is becoming difficult for the farmers in adverse 
situations. The main intention of this paper is to feed the crops 
with organic nutrient content and to automate the continuous 
monitoring of water level, temperature, salt content present in 
water using Internet of Things (IoT). An IOT based Organic Drip 
Fertigation system mainly helps the farmers to automatically 
sense the difficulties that may occur due to the presence of salt 
content in water also automates fertigation method (the usage of 
organic nutrients) to make comparatively high yield than the 
ordinary methods. As a result, the proposed system helps in 
reducing soil erosion as only the required nutrients are injected 
via the drip system in order to reduce the usage of chemical 
fertilizers. In this paper, we use Support Vector Machine (SVM) to 
classify three (Temperature, Ph, Flow) feature vectors. The 
classification results will predict whether the obtained data is 
normal or abnormal and explore the accuracy of classification 
prediction by using SVM. Finally, the classification result 
obtained by applying SVM is uploaded to the ThingSpeak cloud. 

Keywords: Fertigation, Irrigation, soil erosion, SVM, 
ThingsSpeak.  

I. INTRODUCTION 

India ranks second among agricultural country with plenitude 
of fertile lands. Irrigation is an essential means of watering 
land to make it ready for agricultural purposes. An irrigation 
system is the main means of supplying water via artificial 
canals and channels to growing plants and crops in a field. 
Drip Irrigation system is one of the predominant aspects to be 
enriched meeting the economic and sustainable challenges of 
the farmers. The combination of agriculture and IOT domain, 
helps the farmers to easily detect the problems occurring in 
the field. Thus, preventive measures can be done in advance 
so that it safeguards the field from causing any destructions. 
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Farmers are facing difficulties to manage all the field 
activities like feeding crops, measuring PH, Temperature etc. 
manually for large farming agricultural. All the data is 
collected using the smart Fertigation system and SVM 
classifier is applied and the yield rate is predicted, also day to 
day obtained data is stored in ThingSpeak cloud storage.  

In olden days to increase the yields and better quality of 
crops, farmers use either water soluble fertilizer or other 
organic fertilizer to feed the plants. But in present there comes 
a modern innovative technique, that provides an excellent 
method to maximize yield rate of the crop and to minimize the 
use of chemical substances as it leads to environmental 
pollution thereby feeding organic nutrient to plants called 
“Fertigation”. Fertigation is a process in which fertilizer is 
dissolved and distributed along with irrigation water by the 
drip system to the crops in the field. Nutrients (Jeevamrutham 
and Panchakavya) are applied to the root zone of the crop and 
uniformly sprinkled to the entire agricultural field through 
drip fertigation method. Thus, this method strengthens the 
fertility of agricultural land also sustained crop growth is 
obtained and yield rate of the crop percentage is increased by 
90% field, also leads to high labor cost. To overcome this 
phase, an IOT based smart drip fertigation system is 
developed for the continuous monitoring and it senses the 
temperature, water PH and Nutrient content flow. 

II.  ORGANIC NUTRIENTS 

1. Nutrients is any substance that is absorbed by the crop or 
agricultural field and it plays a vital role in the farming 
field. It provides vitality or empowers development, also 
it feeds proper enhancement for plant yield. 

2. In this study of Indian method fertigation, two types of 
nutrients are used “Jeevamrutham” and 

“Panchakavya”. 
3. Jeevamrutham is an organic manure that is used to 

improve soil fertility and microbial activities in soil. It is 
made by mixing cow dung, cow urine (of native cows) 
along with a few other ingredients and fermenting them. 
Jeevamrutham hastens the natural functions of the soil 
there by increasing the growth rate of plants and their 
yield. Earthworm, inevitable to the fertility of soil moves 
up towards the top as a result of this. The elements in the 
excreta of earth worm, is broken down into molecular 
form by the microbes in the Jeevamrutham, so that, 
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 it can be easily absorbed by the roots. These microbes 
disintegrate wastes in the soil there by making soil more 
fertile. The upward and downward movement of the 
worms loosens up the soil. This creates a positive 
environment for the growth of the plants. It also helps 
plants to absorb nutrients from the soil and it reduces the 
soil pollution. 

 

 
Fig 1. Organic nutrient Jeevamrutham 

Panchagavya is one of the most essential organic products 
which helps the agriculture field to improve the promoting 
growth and providing immunity to crops and soil in irrigation 
system. By increasing the immunity, the crops in the field will 
be able to resist the occurrence of pests and other diseases 
caused by them. Also, it improves water holding capacity in 
the agricultural field because it acts as an organic manure. 
Panchagavya contains major nutrients that is the main 
enhancement of growth hormones like IAA & GA required 
for crop growth i.e.  macronutrients like nitrogen, potassium 
etc. and micronutrients which are required for the growth and 
development of plants and also contains different types of 
amino acids. The existence of microorganisms like fungus, 
yeast and bacillus might occur due to the available mixtures 
like dairy products and addition of jaggery as substrate will 
help in strengthening the roots for their growth. No chemicals 
are used in the preparation method also it provides 
eco-friendly approach. Thus, in this project we use 
Panchagavya to increase the concern for environmental safety 
and to minimize the usage of other unwanted chemical 
fertilizers. 

 

 
Fig 2. organic nutrient Panchagavya 

III. LITERATURE SURVEY 

In this section, a survey has been conducted on drip irrigation 
and fertigation methods. 
Irrigation system movements inside the most recent 3 decades 
have been astonishing. Micro irrigation type of system scale is 
one of the latest headways for applying water and it speaks to 
a positive enhancement in water system innovation. It very 
well may be described as successive use of little amount of 
water legitimately, finished or underneath the dirt surface. 
Sorts of smaller scale water system frameworks join surface 
dribble, subsurface trickle, sprinkle water system and bubbler 
water system. The surface trickle consolidates both online 
dribble framework and crucially dribble line structure. 
Fertigation notwithstanding sparing of composts likewise 
allows applying manure in little amounts as indicated by the 
plant's supplement prerequisites. It is additionally considered 
eco-accommodating as it preserves draining of chemical 
substance use. 
Practice of trickle fertigation brought about reserve funds of 
manures over surface telecom viz., 20% in banana, half in 
sugarcane, 40% in potato, and 50% in onion. Likewise, 
Neelam Patel and Rajput (2001) revealed compost investment 
funds of 40% manures when contrasted with the telecom 
technique for compost application without influencing the 
harvest yield in bhendi. 

Patil et al, has built up a shrewd water tank the board 
framework worked with mega 128A microcontroller, which 
was the fundamental segment of their framework. Right now, 
intercession won't be required for nonstop water supply. They 
have been utilizing a microcontroller, a store, water tank and 
water siphon. Water siphon utilizes hand-off and contact 
sensor to control. Six custom made contact sensors are 
utilized (three for each tank) are used to distinguish a degree 
of water. The reenactment of the whole framework is done in 
Proteus V7.2 programming. They have utilized WinAVR's 
Programming Notepad programming for the code 
reproduction. This framework can be utilized in some other 
liquids in synthetic enterprises or processing plants. 

A. Eco-Friendly Agriculture using Drip Fertigation  

Numerous reports have referred to and condensed potential 
effects of fertigation in trickle water system contrasted with 
different techniques. An endeavor has been made to talk about 
the writing relating to the effect of selection of surface trickle 
on crop yields, water, force and compost reserve funds; and 
financial matters just, since the majority of the zone secured 
under Andhra Pradesh Micro water system framework was 
under dribble water system. 

In creating nations there is proficient strategy to apply 
fertigation as a method for ecologically benevolent composts 
application. Soil is a key segment in fertigation as it can cause 
achievement or disappointment on the off chance that it isn't 
considered appropriately. Soil parts which ought to be 
assessed before use of fertigation include: Soil suddenness 
content similarly as holding limit, Oxygen framework, Soil 
surface and infiltration rate, salt substance in soil, Available 
enhancements in the earth similarly as alkalinity and 
causticity.  
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Soil surface will coordinate the maker's stream rates and 
division between them, when fertigation is done using trickle 
arrangement of water system. 

IV. PROPOSED SYSTEM 

The system is developed in the way that it allows farmers to 
interact with the automatic fertigation system using the web or 
mobile phones. An approach on automatic feeding of organic 
nutrients through drip irrigation can be automated using the 
sensors and water level indicator, which helps to notify the 
amount of nutrients that is consumed by crops in daily bases. 
The automation is done in such a way that the injected nutrient 
content in water should be consumed by the crops for every 2 
days in a week and the report is to be generated to the farmers 
or users through messages. Also, it should ensure whether the 
salt content in the water is blocking the nutrient contents 
reaching the crop, if it disallows the nutrient contents then an 
alarm or message is intimated to the user. All these data are 
recorded in the regular bases and saved in the ThingSpeak 
cloud. Thus, the system is very useful for the farmers to 
monitor and manage their farms by using mobile devices, at 
anywhere and anytime. 

 

 
Fig 3. System Architecture 

 
The Arduino board is connected to a laptop by using USB, 

where it connects with the Arduino development environment 
(IDE). The person writes the Arduino code in the IDE, then 
uploads it to the microcontroller which compile and executes 
the code, interacting with the given inputs and it produces the 
outputs of sensors and motors. Also, the data is transmitted to 
WI-FI module (ESP8266) and using SVM classifier 
algorithm it classifies the value of temperature, PH content 
and the nutrient flow of water and they are uploaded in 
ThingSpeak. 

V. RESULTS AND DISCUSSION 

In the agriculture field area, the smart organic drip fertigation 
setup is made. The data obtained from all the sensors are sent 
to the Arduino contoller. Flow sensor is fixed in the drip 
system is a simple method, which helps the user to easily 
control the water flow using this device and it intimates the 
farmer whether the flow of the nutrient content is normal or 
abnormal. 

 The pH (always written little p, big H) of a substance of 
how many hydrogen ions in a certain volume of water. ‘pH’ 

stands for potential of hydrogen. In this system the PH level is 
estimated using the sensor and it also detects due to the salt 
content flow of the water is restricted or not. The agricultural 
production requires large volumes of water. It consumes large 
quantities of electricity, for electrical pumps, to move the 
full-size volumes of water needed for drip irrigation purposes. 
The pumps have the capacity to transfer clear water, chemical, 
fertilizer and nutrients to the crops in the field. Solenoid 
valves usage in agriculture is to switch on and off the gadget. 
It mainly manipulates gadgets which, when electrically 
energized or de-energized, either shut off or enable fluid flow. 
The actuator takes the structure of an electromagnet. When 
energized, a magnetic area builds up which pulls a pivoted 
armature against the motion of a spring. All the data obtained 
is manipulated and the result is obtained in ThingSpeak in a 
graphical format. 

 
Fig 4. Experimental Setup 

 

A. Support Vector Machine Classification 
 

SVM is fundamentally a two-class classifier dependent on 
the possibility of "huge edge" and "mapping information into 
a higher dimensional space". The rule of SVM is to make limit 
the organized hazard, in the high dimensional element space, 
locate an ideal discriminant hyperplane with low VC 
measurement to cause the separation between the two classes' 
information to have an enormous edge, the bigger the edge 
hyperplane, the better the grouping. In the event that 
component estimation of information is direct indivisible, 
SVM maps the information into high dimensional element 
space with non-straight mapping and finds the ideal 
characterization hyperplane in high dimensional element 
space. Parameters from the temperature, PH and flow sensor 
are collected and accuracy is estimated using SVM. The 
obtained result is tabulated below: 

Table- I: SVM Accuracy Results 

 

 

Day/Time Temperature PH level Flow 

2020-02-10 15:29:23 IST 23 37.61 97.9% 

2020-02-10 15:34:19 IST 31 32.51 92% 

2020-02-10 15:52:25 IST 32 33.37 91.25% 

2020-02-10 16:06:58 IST 22 37.61 96.2% 

2020-02-10 16:09:13 IST 31 30 95.9% 
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B. ThingSpeak   

         ThingSpeak Cloud platform is an IOT based analytical 
platform where the sensed data are lively udated in the cloud 
for every water flow. The values are analyzed and they are 
plotted accordingly in ThingSpeak cloud with respect to date 
and time, also it will help us to execute the data analytics in 
MATLAB code and day to day activities are updated. 
 In the first instance, we have to join in thingspeak iot web 

page by giving our credentials and later we have to 
make channel on it reliant on our endeavor title. 

   we can associate with the Aurdino which is available in 
the hardware through WI-FI ESP8266 module. 

  The accurate values obtained from SVM classifier is sent 
to the ThingsSpeak cloud through wireless network and 
the final result is plotted in a graph and displayed in our 
own private channel in ThingSpeak web page. 

The obtained results in ThingSpeak webpage is displayed 
below: 

 
Fig 5. Temperature level prediction 

 

 
Fig 6. Water PH content results 

 

 
Fig 7. Nutrients containing water flow results 

VI. CONCLUSION 

Since both fertigation and drip system framework are the 
most significant factors in cultivating. Fertigation is truly 
outstanding and economically beneficial and it ought to be 
made broad in creating nations. With one-time funding on 
essential basic equipment, farmers can save money on work, 
time, cash and in addition, they can understand higher yield in 
collect as the fertigation framework gives supplements in a 
reasonable manner.  

Farmers have to be trained to this system by conducting 
agricultural welfare inauguration and fertigation farming 
machine need to also be given to motivate the producers by 
way of advertising these products to the farmers and practical 
session should be conducted in phrases of environmental 
benefits. The major impact of adopting fertigation in drip 
irrigation allows us to save electricity and also reduces the 
manual intervention. 

This proposed system mainly focuses on the feeding of 
organic substances (Jeevamrutham and Panchakavya) 
through drip irrigation by fertigation process. The usage of 
this method helps to strengthen the crop and improves the 
irrigation efficiency. The exact dosage of nutrient content to 
the crops are tracked in the regular basis also it ensures the 
soil erosion. Also, this fertigation system is useful because it 
helps the farmers to maintain the entire farm without causing 
damage to the crops and in increasing the overall yield and the 
results are updated in ThingSpeak. The proposed system 
mainly preserves water than all the traditional irrigation 
methods by ensuring the optimal growth in low cost, high 
reliability, highly effective and accuracy. 
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