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Abstract- Hydroponics is a method of growing plants without
using soil.In this study,we created a system that can grow
common plants and vegetables and can operate without
depending on the outside climate.We achieved this by using a
technique called hydroponics.System parameters can be
maintained and controlled by a sensor such as pH
sensor,water temperature sensor and moisture sensor.For
adequate management of water and nutrients in the
hydroponics system,pH dissolved oxygen and temperature
should be measured because ion concentrations in the
nutrients solutions change with time,resulting in a nutrient
imbalance.In closed hydroponic systems real time
measurement of all nutrients are required but such
measurements are not available due to technical problems.
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I. INTRODUCTION

Hydroponics is a method of growing certain plants
and vegetables without soil instead of plants are grown in
solution composed of nutrients in water solvents. The purpose
of the project is to expand and improve the utilization of
hydroponics as well as to create an environmentally
independent system for indoor plant growth. In a hydroponic
system, a plant is placed in a solution composed of soluble
nutrients and water as opposed to soil. In most conventional
hydroponic systems, parameters such as EC and pH of the
water solution are set to the desired value while setting up the
system. In this project we built a system that grows plant
without use of soil. In general, the process goes as follows:
create a nutrient solution based on the plant being grown,
apply this solution to a bed of water, and place a germinated
plant into the water such that the exposed roots are touching
the solution. Typically, hydroponic systems require human
interactions when it comes to the regulation of certain
elements that allow the plant to grow.

II.LITERATURE SURVEY

A.A technique for cultivation of vegetables and medicinal
plant

A large number of vegetable crops [2] and medicinal
plants are grown. Quality of produce, taste and nutritive value
of end products is generally higher than natural based soil
cultivation. Various experiments findings outline that leafy
greens (lettuce, spinach) cannot be grown easily due to CO2
concentration. CO2 concentration is one of the major
environmental factors. CO2 level is low in this experiment
because of high yielding of plants in short duration of life
time. The people nowadays used lots of chemical product that
controls the carbon level of the plants without their sense and
yields the plant mostly to died.

B. Nutrients Solutions and water quality for soilless cultures

It provides the information on a method for
calculating nutrient solutions for soilless cultures on the basis
of nutrient solutions. Using the standard nutrient solutions [1]
and the composition for the plant growth. The compositions of
standard nutrient solutions are expressed as molecalculations
of the number of fertilizers can usually be divided into two
parts. The first part involves calculating the major elements in
the fertilizers used, which normally have two or more
components to be considered. The recirculation solution is
corrected for the element concentrations in the root
environment, physiological stage of the crops and for the
element concentration in the raw water. The solution is
calculated as the amount added to the stream of the raw water
only. This method can be used when the composition and the
volume of the recirculating drain water are not known, e.g., in
NFT systems.

C. Simulation study of nutrient uptake by plants from soilless
cultures

The main focus is nutrient uptake by plants in soilless
culture. Soilless plant growth systems are widely used as a
means to save irrigation water and to reduce groundwater
contamination. While nutrient concentrations in the growth
medium are depleted due to uptake by the plants, salinity and
toxic substances accumulate due to transpiration. A theoretical
model is suggested, to simulate nutrient uptake by plants
grown in hydroponics with recycled solutions. The model
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accounts for salinity accumulation with time and plant growth,
and its effects on uptake of the different nutrients by means of
interaction.

D. Equipment for hydroponic installations

Soilless cultivation encompasses all the systems that
provide plant production in soilless conditions in which the
supply of water and of minerals is carried out in nutrient
solutions with or without a growing medium (e.g., stone wool,
peat, perlite, pumice, coconut fibre, etc.). Soilless culture
systems, commonly known as hydroponic systems, can further
be divided into open systems, where the surplus nutrient
solution is not recycled, and closed systems, where the excess
flow of nutrients from the roots is collected and recycled back
into the system.

E. Hydroponics- Crop Production in liquid culture media

Thus, it is well established that production of certain
crops without soil is practicable. The nutrient solution is
changed either on a schedule, such as once per week, or when
the concentration drops below a certain level as determined
with a electrical conductivity meter. Whenever the solution is
depleted below a certain level, either water or fresh nutrient
solution is added. A bottle or a float valve, can be used to
automatically maintain the solution level. In raft solution
culture, plants are placed in a sheet of buoyant plastic that is
floated on the surface of the nutrient solution. That way, the
solution level never drops below the roots.

III. EXISTING SYSTEM

In the existing system, Arduino board plays a major
role. It controls all part of the system. Several Sensors are
installed like moisture sensor, nutrients etc. withArduino. The
moisture sensor detects the level of moisture content in the
hydroponic system and sends signal and moisture level to the
LCD display. The pH sensor gives pH level, Nutrient level
and temperature level in the display at several intervals of
times. The wi-fi module collects all data of various sensors
and stores it in the cloud storage. Python script also used to
control the timing of the lights, using a rely module. It does
not have analogue inputs like Arduino. By using Raspberry pi,
it will automatically adjust the relay module’s status
accordingly.

IV. PROPOSED SYSTEM

Arduino is the heart for the whole Hydroponics
system. It controls and watches over all components. The
power button which is used to on all the system. There are
four different sensors like pH, float, moisture; LDR sensors
will be connected to the Arduino controller which is used to
collect data from the four sensors. Then, the relay board is
connected to the heart of the system to monitor the pump
maintenance. If the RCB gets input less than the desired water
level. It will initiate the pump to turn on. If the pH level is
low, it sends data to ESP 8266 Wi-Fi to alert the person to
observe it.

The Arduino sends the information to the LCD. LCD
displays the warning alert to the user to observe. If there is
correct level of pH, it will store the measurement of pH level
in the cloud database. If the moisture level is reduced, it will
directly send the data to Wi-Fi module and it turn the LCD
gives warning output as a signal.

The float sensor which is connected to the Arduino
controller board sends display to the LCD as an output.
Finally, pH level, moisture content, water level and
temperature can be implemented by using these processes.

V. MODULE DESCRIPTION

A Assemble the hydroponics system

This system consists of transistor, power supply
board, motor, rely, Arduino board, Wi-Fi module, lcd
display,7805 and 7812 regulators. This system contains four
sensors namely pH sensor, moisture sensor, LDR sensor and
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float sensor.   The lcd display module used in our project is of
type16 x 2. These components are assembled together and we
need to give connections according to our project needs.

B. Add plants to the growing tube

In this stage, we have to remove all the soils from the
root. To wash the dirt off from the roots, submerge the root
ball in a bucket of lukewarm to cold water. Water that is too
warm or too cold can make the plant into shocking state.
Generally, separate the roots to get the soil out.

C. Monitor the system via sensors

We need to turn on the pump to check the water level
daily or twice a day depending on water loss due to excessive
heat and evaporation. Then, check the nutrient levels every
few days. Because the pump runs full time, you don't need a
timer, but make sure the tank doesn't dry out or the pump will
burn up. If the pump will burn up, it leads to the plant died and
check that accordingly by using sensors.

D. Monitor plant growth via think speak

A few weeks after planting, the plants will grow little
bit, because they’ll have all the water and nutrients they need
to grow quickly. It’s important to keep a close eye on plant
growth and tie or clip the plant stalks every few days. While
monitoring the plants we can monitor the pH level, moisture
level, presence of light and temperature of the plants by using
pH sensor, moisture sensor, LDR sensor and float sensor.
These are all connected to the Arduino board.

VI. HARDWARE COMPONENTS

A. Arduino

Arduino is a micro controller board based on the
mega328P (data sheet). It has 14 digital input/output pins (of
which can be used as PWM outputs), 6 analog inputs, a 16
MHz ceramic resonator, a USB connection, a power jack, an
ICSP header, and a reset button. It contains everything needed
to support the micro controller. The operating voltage is 5V.
DC current or I/O pins is 40mA. DC current for 3.3V Pin is
50mA. It is named as Arduino Uno as “Uno” means one in
Italian and was chosen to mark the release of Arduino
Software (IDE) 1.0, the Uno board and version of Arduino.
The Uno board is the first in a series of USB Arduino boards,
reference model for the Arduino platform.

B. pH Sensor

A pH sensor is one of the most essential tools that's
typically used for water measurements. This type of sensor is
able to measure the amount of alkalinity and acidity in water
and other solutions.

C. Float Sensor

A float switch is a type of level sensor, a device used
to detect the level of liquid within a tank. The switch may be
used to control a pump, as an indicator, an alarm, or to control
other devices. One type of float switch uses a mercury switch
inside a hinged float.

D. LDR Sensor

These devices are used where there is a need to sense
the presence and absence of light is necessary. These resistors
are used as light sensors and the applications of LDR mainly
include alarm clocks, street lights, light intensity meters,
burglar alarm circuits

E. Moisture Sensor

The Soil Moisture sensor is used to measure the
volumetric water content of soil. This makes it ideal for
performing experiments in courses such as soilscience,
agricultural science, environmental science, horticulture,
botany, and biology. It uses capacitance to measure dielectric
permittivity of the surrounding medium. In soil, dielectric
permittivity is a function of the water content. The sensor
creates a voltage proportional to the dielectric permittivity,
and therefore the water content of the soil.

F. ESP 8266 WI-FI Module

The ESP8266 is a really useful, cheap Wi-Fi module
for controlling devices over the Internet. It can work with a
micro-controller like the Arduino or it can be programmed to
work on its own. The Internet of Things (iot) has just been
made a whole lot cheaper and easier. It is a self-contained
SOC with integrated TCP/IP protocol stack that can give any
micro controller access to your Wi-Fi network. The ESP8266
is capable of either hosting an application or offloading all
Wi-Fi networking functions from another application
processor.

G. LCD

Liquid -crystal display known as LCD is a flat-panel
display or electronically modulated optical device that uses the
light modulating properties of liquid crystals, liquid crystals
do not emit light directly, instead using a backlight or reflector
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to produce images in colour or monochrome. LCDs are
available to display arbitrary or fixed images with low
information content, which can be displayed or hidden, such
as present words, digits and 7-segment displays, as in a digital
clock. LCD displays available in various sizes 8×1, 16×1,
16×2, 16×4, 20 Char x 4 Lines. We mainly focus on 16×2
display. It is commonly used.

H. Bridge Rectifier Circuit

Bridge rectifiers as a type of full-wave rectifier that
uses four or more diodes in a bridge circuit configuration to
efficiently convert alternating (AC) current to a direct (DC)
current.

I. Regulators

The purpose of a voltage regulator is to keep the
voltage in a circuit relatively close to a desired value. Voltage
regulators are one of the most common electronic components,
since a power supply frequently produces raw current that
would otherwise damage one of the components in the circuit.

J. Relay Control Board

RCB is used for controlling higher current loads from
your microcontroller development board, PC parallel port or
Arduino Uno. ... Relays terminals (C, NC, NO) are accessible
through screw terminals which makes wiring up the board
very easy. These are computer boards with an array of relays
and switches. They have input and output terminals and are
designed to control the voltage supply. It provides
independently programmable, real-time control for each of
several onboard relay channels.

VII. EVALUATION METRICS

VIII. RESULTS AND DISCUSSION

Arduino board is used to all the hardware
components. Sensors are used to detect the presence of the
moisture, pH level and nutrient level in the plant. Sensors are
also used to detect the water level. LCD display displays the
attributes like level of water, nutrient level in the plant tank.
Wi-Fi module is the software used in our system. The main
purpose of cultivating plants in water is because population
scale increased so that the vast area (agricultural land) become
construction land. So, cultivate plants with the help of a
Hydroponics Verti-culture Technique to increase daily need
products like fruits, vegetables, etc.,). To design and develop
an algorithm for humidity detection and to improve cultivation
in large scale. To design an IOT architecture with suitable
sensors for automated watering, and monitoring of crops by
using Wi-Fi module like ESP. By using Arduino, we
implement the system and collect the database in cloud and
display the input/output in suitable devices.

IX. EXPERIMENTAL RESULTS

Fig 1 – Hydroponic system

The hardware connection of hydroponic system
contains Arduino which is the heart of the system, transformer
which converts high voltage power supply into low voltage,
relay board which is used to give pure current to the board and
motor to control the water level of the system.
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FIG – 2 Lcd display and Think speak                     output

The moisture level phases of the project which
contain moisture sensor and it also contain LCD display which
shows the moisture level in that display. The pH level sensor
display shows the level of temperature, pH in detail.

X. CONCLUSION

With the success of IOT, it is now easy to implement
a Hydroponic system (soilless agriculture). Hydroponics
isbasically growing plants without soil. It is a moreefficient
way to provide food and water to the plants. In a hydroponics
garden, it provides the plants with a complete nutrient formula
and an inert growing medium to anchor the plant’s roots so
they have easier access to the food and water. The major
problems in the developed cities are the management of
cultivable areas or lands. To chase these problems, hydroponic
system provides a best solution by choosing the right
hydroponic system.
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