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ABSTRACT:  

Organic Cultivation is a method of crop and livestock production that involves much more than 

choosing not to use pesticides, fertilizers, antibiotics and growth harmones. The principal goal of 

organic cultivation is to protect the environment, minimize soil degradation and erosion, decrease 

pollution, optimize biological productivity and promote a sound state of health. The paper aims at 

making organic cultivation smart using automation and IoT technologies. Main requirements for 

growing a plant are light, water, nutrients, humidity and temperature. The highlighting feature of this 

paper includes Node MUC Development kit. With reference to the natural process of growing a plant, 

this project uses different kinds of sensors for the above requirements to work. A plant growth led 

light is used to provide light to the plant. Soil moisture sensor is employed to monitor the moisture 

level in the soil. It triggers water from the reservoir when it indicates the condition of the soil in the 

pot is dry. Different kinds of manure, green manure and bone meal are used as nutrients. For air 

conditioning, according to the room or the area where the plant is placed, an air quality sensor is 

used which provides required air conditioning to the plant. Therefore, organic cultivation is a method 

in which plants grow faster than usual method without any harmful substances. 
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I INTRODUCTION:  
 
 Day-by-day, the field of electronics is 

blooming and have caused great impact on 

human beings. The project which is to be 

implemented is an automated irrigation 

method and has a huge scope for future 

development. The project can be extended to 

greenhouses where manual supervision is far 

and few in between. The principle can be 

extended to create fully automated gardens and 

farmlands. Combined with the principle of rain 

water harvesting, it could lead to huge water 

savings if applied in the right manner. In 

agricultural lands with severe shortage of 

rainfall, this model can be successfully applied 

to achieve great results with most types of soil. 

By developing a Smart Wireless Sensor and by 

using upcoming techniques a farmer can 

increase his profit by solving different 

problems that are faced by him in his routine 

life.  

 This has been developed to override the 

problems prevailing in the practicing manual 

system. This project is supported to eliminate 

and in some cases reduce the hardships faced 

by the existing system. Moreover this system 

is designed for the particular need of the 

farmer’s to carry out operations in a smooth 

and effective manner .The project main aim is 

making an organic cultivation smart using 

automation and IoT technologies. Organic 

cultivation can be done for any kind of plants 

International Journal of Scientific Research and Review

Volume 7, Issue 3, 2018

ISSN NO: 2279-543X

http://dynamicpublisher.org/19



such as leafy vegetables, fruits and flowers. 

Main requirements for growing a plant are 

light, water, nutrients, humidity and 

temperature. The highlighting feature of this 

paper includes Node MUC Development 

kit.There is an urgent need for a system that 

makes the agricultural process easier and 

burden free from the farmer’s side. With the 

recent advancement of technology it has 

become necessary to increase the annual crop 

production output entirely agro-centric 

economy.  

The ability to conserve the natural resources as 

well as giving a splendid boost to the 

production of the crops is one of the main aims 

of incorporating such technology into the 

agricultural domain of the country. Irrigation 

management is a complex decision making 

process to determine when and how much 

water to apply to a growing crop to meet 

specific management objectives. 

 

II LITERATURE REVIEW: 

 

According to 2015-16 survey by World Health 

Organization, 50-60% of the vegetables and 

fruits are found to be toxic. With the use of 

many pesticides and fertilizers, the plants are 

becoming toxic. Most of the people are 

consuming this toxic food and are being 

affected by several diseases. To overcome this 

problem, now-a-days, many people are 

following organic cultivation to grow their 

needy vegetables within their house. But, still 

they follow the traditional methods of farming 

which results in low yielding of vegetables and 

fruits. 

The existing method and one of the oldest 

ways in agriculture is the manual method of 

checking the parameters. In this method the 

farmers they themselves verify all the 

parameters and calculate the readings. [1]It 

focuses on developing devices and tools to 

manage, display and alert the users using the 

advantages of a wireless sensor network 

system. [2]It aims at making agriculture smart 

using automation and IoT technologies. The 

highlighting features are smart GPS based 

remote controlled robot to perform tasks like 

weeding, spraying, moisture sensing, human 

detection and keeping vigilance. [3]The cloud 

computing devices that can create a whole 

computing system from sensors to tools that 

observe data from agricultural field images 

and from human actors on the ground and 

accurately feed the data into the repositories 

along with the location as GPS 

coordinates.[4]This idea proposes a novel 

methodology for smart farming by linking a 

smart sensing system and smart irrigator 

system through wireless communication 

technology.[5]It proposes a low cost and 

efficient wireless sensor network technique to 

acquire the soil moisture and temperature from 

various location of farm and as per the need of 

crop controller to take the decision whether the 

irrigation is enabled or not.[6]It proposes an 

idea about how automated irrigation system 

was developed to optimize water use for 

agricultural crops. In addition, a gateway unit 

handles sensor information.[7]The 

atmospheric conditions are monitored and 
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controlled online by using Ethernet IEEE 

802.3.The partial root zone drying process can 

be implemented to a maximum extent.[8]It is 

designed for IoT based monitoring system to 

analyze crop environment and the method to 

improve the efficiency of decision making by 

analyzing harvest statistics.[9]In this paper 

image processing is used as a tool to monitor 

the diseases on fruits during farming, right 

from plantation to harvesting. The variations 

are seen in color, texture and morphology. 

[10]In this paper, greenhouse is a building in 

which plants are grown in closed environment. 

It is used to maintain the optimal conditions of 

the environment, greenhouse management and 

data acquisition. 

 

III SYSTEM ARCHITECTURE 

 

Organic cultivation is a method in which 

plants grow faster than usual method without 

any harmful products like chemical fertilizers 

or pesticides. This method does not involve 

any requirement of human concentration in 

growing a plant. The complete working 

process is sent continuously to cloud and also 

periodically the data can be viewed in the form 

of report. 

The advantages of the proposed system are 

• The making of agricultural process easier and 

burden free from the framer’s side  

• Reduction of hours of work  

• Improvement of production in terms of both 

quantity and quality  

• Saving of fertilizer  

• Data history  

In the field section, various sensors are 

deployed in the field like temperature sensor, 

moisture sensor and humidity sensor. The data 

collected from these sensors are connected to 

the microcontroller through node MCU. In 

control section, the received data is verified 

with the threshold values. If the data varies 

from the threshold value, it controls the 

installed devices automatically.  

Fig. 3.1 Project Architecture 

 

 

Hardware used: 

(A)Node MCU: 

NodeMCU is an open source IoT platform. It 

includes firmware which runs on the ESP8266 

Wi-Fi SoC from Espressif System and 

hardware which is based on the ESP-12 

module. The term "NodeMCU" by default 

refers to the firmware rather than the dev kits. 

The firmware uses the Lua scripting language. 
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It is based on the eLua project, and built on the 

Espressif Non-OS SDK for ESP8266. It uses 

many open source projects, such as lua-cjson, 

and spiffs. The development Kit based 

onESP8266, integrates GPIO, PWM, IIC, 1-

Wire and ADC all in one board. Power your 

development in the fastest way combining 

with NodeMCU Firmware! 

(B) Moisture sensor:  

Soil moisture sensor measures the water 

content in soil. It uses the property of the 

electrical resistance of the soil. The 

relationship among the measured property 

and soil moisture is calibrated and it may 

vary depending on environmental factors 

such as temperature, soil type, or electric 

conductivity. Here, it is used to sense the 

moisture in field and transfer it to 

microcontroller in order to take controlling 

action of switching water pump ON/OFF. 

(C)Humidity sensor:  

The DHT11 is a basic, low-cost digital 

temperature and humidity sensor. It gives 

out digital value and hence there is no 

need to use conversion algorithm at ADC 

of the microcontroller and hence we can 

give its output directly to data pin instead 

of ADC. It has a capacitive sensor for 

measuring humidity. The only real 

shortcoming of this sensor is that one can 

only get new data from it only after every 

2 seconds. 

 

 

(D)Water pump:  

The water pump is used to artificially supply 

water for a particular task. It can be 

electronically controlled by interfacing it to 

a microcontroller. It can be triggered 

ON/OFF by sending signals as required. The 

process of artificially supplying water is 

known as pumping. There are many varieties 

of water pumps used. This project employs 

the use of a small water pump which is 

connected to an H-Bridge. 

(E)Relay: 

Relays are switches that open and close 

circuits electromechanically or electronically. 

Relays control one electrical circuit by 

opening and closing contacts in another 

circuit. When a relay contact is normally open 

(NO), there is an open contact when the relay 

is not energized. When a relay contact is 

Normally Closed (NC), there is a closed 

contact when the relay is not energized. In 

either case, applying electrical current to the 

contacts will change their state. Relays are 

generally used to switch smaller currents in a 

control circuit and do not usually control 

power consuming devices except for small 

motors and Solenoids that draw low amps. 

Nonetheless, relays can "control" larger 

voltages and amperes by having an amplifying 

effect because a small voltage applied to a 

relays coil can result in a large voltage being 

switched by the contacts.  

Software used: 

(A)ThingSpeak : 

ThingSpeak is an IoT analytics platform 

service that allows you to aggregate, 
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visualize and analyze live data streams in the 

cloud. ThingSpeak provides instant 

visualizations of data posted by your devices 

to ThingSpeak. With the ability to execute 

MATLAB code in ThingSpeak you can 

perform online analysis and processing of 

the data as it comes in. Some of the key 

capabilities of ThingSpeak include the 

ability to:  

• Easily configure devices to send data to 

ThingSpeak using popular IoT protocols.  

•  Visualize your sensor data in real-time.  

•  Aggregate data on-demand from third-party 

sources.  

•  Use the power of MATLAB to make sense 

of your IoT data.  

•  Run your IoT analytics automatically based 

on schedules or events.  

•  Prototype and build IoT systems without 

setting up servers or developing web 

software.  

•  Automatically act on your data and 

communicate using third-party services like 

Twilio or twittter  

Send sensor data to the cloud.  

There are sensors all around—in our homes, 

smart phones, automobiles, city infrastructure, 

and industrial equipment. Sensors detect and 

measure information on all sorts of things like 

temperature, humidity, and pressure. And they 

communicate that data in some form, such as a 

numerical value or electrical signal.  

(B)Arduino Software (IDE):  

The open-source Arduino Software (IDE) 

makes it easy to write code and upload it to the 

board. It runs on Windows, Mac OS X, and 

Linux. The environment is written in Java and 

based on Processing and other open-source 

software. This software can be usedwithin and 

arduino board. Arduino was born at the Ivrea 

Interaction Design Institute as an easy tool for 

fast prototyping, aimed at students with or 

without a background in electronics and 

programming. Arduino is an open-source 

prototyping platform based on easy-to-use 

hardware and software. Arduino boards are 

able to read inputs - light on a sensor, a finger 

on a button, or a message - and turn it into an 

output - activating a motor, turning on an 

LED, publishing something online and many 

more. 

IV   ALOGRITHM: 

Input :moisture ,Temperature ,Relays  
Output: ON/OFF ,Values,  
Header file of NodeMCU ESP8266 
ThingSpeak could platform 
Define DHTTYPE DHT dht(DHTPIN D4, 
DHTTYPE); 
int moisture=analogRead(A0); 
moisture <500 
The  moisture content low 
Digital write (low); 
Else 
Digital write ((High) 
  if (request.indexOf("/LED=ON") != -1) 
  { 
    digitalWrite( HIGH); 
    value = HIGH; 
  } 
  if (request.indexOf("/LED=OFF") != -1)  
  { 
    digitalWrite(2, LOW); 
    value = LOW; 
  } 
pinMode(2, OUTPUT); 
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delay(1000);  
  digitalWrite(2, LOW);  
Store the values in to cloud  
ThingSpeak.writeField(myChannelNumbe
r, number field , variable  
myWriteAPIKey);   
//In the  thingspeak platform the data will 
be stired in the Graphical manner // 
 

 

V   EXPERIMENTATION AND 

RESULTS: 

The hardware is interfaced with all the 

sensors in the board. The sensors gives 

input to the controller and according to 

that microcontroller controls the devices in 

auto mode. The water pump also gets 

turned ON if moisture level goes below 

fixed threshold value.    

  

   

          

         

 

Fig 4.1 Outputs of sensors 

 

VI CONCLUSION AND 

FUTURE ENHANCEMENTS: 

In this project, the moisture levels of soil, 

temperature available at that place, humidity 

are sensed and are displayed by using an 

Arduino IDE. This is smart gardening in 

homes and this can be full-fledged by adding 

another resource which is the future scope of 

this project. By this project, one can easily 

know at what time they should water the plant 

and status of the plant. The primary 

applications for this project are farmers and 

gardeners who do not have enough time to 

water their crops/plants. As water supplies 

become scarce and polluted, there is a need to 

irrigate more efficiently in order to minimize 

water use and chemical leaching. Recent 

advances in soil water sensing make the 

commercial use of this technology possible to 

automate irrigation management for vegetable 

production. However, research indicates that 

different sensors types perform under all 

conditions with no negative impact on crop 

yields with reductions in water use range as 

high as 70% compared to traditional practices. 
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The project scope involves ARM-controller 

with a video capturing and sending it to user as 

MMS about the total crop position or to know 

the total crop condition and the manual 

intervention can be reduced by irrigating the 

plants automatically and the whole 

information about the agricultural field can be 

viewed in mobile application. 
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