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Prototype design of automatic plant watering equipment with
soil moisture detection system based on arduino uno
microcontroller: case study of chili plant

A Rosadi*, A Fauzan, and Winarno

Faculty of Engineering, Muhammadiyah University of Surabaya, Surabaya, Indonesia

*Email: aswinrosadi@ft.um-surabaya.ac.id

Abstract. Indonesia is an agrarian country, and most of the population's livelihood is in the
agricultural sector. One of the results of agricultural commodities is chilli. The chili is a vegetable
commodity that cannot be separated from the daily needs of the community. In the process of
planting chili plants, water requirements greatly affect the growth of chili plants. However, along
it was with the occurrence of delays in watering, especially in the dry or hot season. Watering
chili plants based on soil moisture was one way to treat chili plants properly. Using the Arduino
Uno microcontroller was as the main controller for the automatic chilli watering program. The
program received input from the sensor soil moisture. The soil moistures were a sensor that
worked to determine soil moisture, so when the soil was under certain humidity conditions it can
water the chilli plants automatically.

1. Introduction

Indonesia is a country that has a wealth of abundant natural resources, so that Indonesia is known as an
agrarian country. The fact is that most of the livelihoods of the Indonesian population come from the
agricultural sector and making the agricultural sector as one of the major pillars driving the Indonesian
economy. Various agricultural products have been produced, ranging from meeting basic needs and for
other needs [1].

One of the products that is derived from agriculture is chili. Chili is one of the vegetable commodities
that cannot be separated from daily needs for people in Indonesia. This plant is widely used to meet food
needs in the market can be very expensive.

In the process of planting the chili plants, water needs greatly affect the growth of these plants, with
sufficient irrigation make the plants flourish. However, there is often a delay in watering or irrigation,
especially during the summer which results in dead or plants not growing well [2].

Groundwater content can be done directly through measurement of soil weight and indirectly through
measurement of other properties that are closely related to groundwater. This method has direct accuracy
which is very high but requires enormous time and energy. The need for a fast method of monitoring
groundwater content is needed [3].

Sensor Soil Moisture is a sensor that functions to measure water content in the soil. The working
principle of this sensor soil moisture is by the operation of two sensors where if the two plates are
contacting the medium of the water content, the electrons can move from the positive poles (+) to the
negative poles (-), so there can be currents that cause voltage .movement is Electron used to detect

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1
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whether there is water in the ground or not. If the soil is wet, it means that the soil contains a conducting
medium, but if the soil is dry, the soil does not contain a conveying medium [4].

2. Method

2.1. A subsection

Arduino Uno is a microcontroller board —based ATMega328. It has 14 input pins from digital output
where the 6 input pins can be used as a PWM (Pulse Widht Modulation) output and 6 analog input pins,
16 MHz crystal oscillator, USB connection, power jack, ICSP header, and reset button. To support the
microcontroller to be used, it is enough to simply connect the Arduino Uno board to the computer using
a USB cable and AC adapter as a supply or battery to run it [5]

Figure 1. Arduino Uno

2.2. Soil moisture

Sensor Soil Moisture yI-69 is a sensor that is able to measure the moisture of a soil. How to use it quite
easily, which is to immerse the sensor probe into the ground and then the sensor can immediately read
the soil moisture conditions. Soil moisture can be measured through the values that have been available
in the sensor.

However the drawback of this sensor is that the sensor cannot work well outside the room because it
is prone to corrosion or rust. The new version of the soil moisture sensor is that the sensor probe is
equipped with a yellow nickel protective coating. Therefore the nickel in this humidity sensor can avoid
oxidation which causes rust. This layer is called Electro less nickel immersion gold (ENIG) and this
layer has several advantages compared to conventional surface layers such as solder, such as better
oxidation resistance water content in the soil [4].

Figure 2. Soil moisture

2.3. Soil moisture

Soil is a three-phase system that contains water, air, and other mineral materials, and living bodies and
various factors and forms of change in the shape of typical morphological features. Then the system
plays a role as a system of growing and developing various plants. Therefore, simply put the soil is
composed of several natural materials both in organic and inorganic materials. The organic material
undergoes a process of natural change as a result of the operation of natural forces or natural forces, and
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9 finally the formation of layers of soil. The soil moisture is expressed as a percent of volume, which is

the percentage of water volume to soil volume. This method has the advantage of being able to give an
idea of the availability of water for plants at a certain soil volume. How to determine the water content
can be done with a number of wet soil dry ovens in an oven at a temperature of 100°C - 110°C for a
certain time. Water that is lost due to drying is the amount of water contained in the soil. Irrigation water
entering the ground first replaces the air contained in the macro pore and then the micro pore. The
amount of water that moves through the soil is related to the size of the pores in the soil. Subsequent
additional water can move down through the process of moving saturated water. The movement of water
not only occurs vertically but also horizontally. Gravitational force does not affect horizontal movement

[6].

2.4. Relay

Relay is an electronic component that can implement switching logic. Relay used before the 70s, is the
o "brain" of the controller circuit. After the 70s the position was changed by PLC. The simplest relay is

an electromechanical relay that provides mechanical movement when getting electrical energy. Simply

stated this electromechanical relay is defined as a device that uses electromagnetic forces to close (or

open) a switch's contacts. The switch is driven (mechanically) by electric power/energy.

Relay is an electronic component in the form of an electronic switch that is moved by an electric
current. In principle, a relay is a switch lever with a wire wound on an iron rod nearby. When the solenoid
is electrified, the lever can be attracted because of the magnetic force that occurs on the solenoid so that
the switch contacts can close. When the current is turned off, the magnetic force can disappear, the lever
can return to its original position and the switch contacts can open again [7].

714, 1

Normally Open MNormally Close
(NO) (NC)

Figure 3. Contact arrangement relay

In general, relays are used to determine the following functions: Remote control: can turn on and off
8 the device remotely. Power amplifier: uses current or voltage. Contacts there are two types: Normally
Open (initial conditions before activated open). Normally control (initial conditions before activating

close). The image relay as follows:

Figure 4. Relay
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2.5. Flow Chart

The system is run, the soil moisture sensor detects soil conditions, if the soil conditions are dry then the
relay driver can be ON so the water pump is alive to water the plants. If the soil moisture sensor detects
that the soil is humid, the relay driver can be OFF so that the water pump can shut down [8].

Start

sensor readthe soil z_’

moisture conditions

Wheather
the soil is
dru?

Microcontroller LCD (display)

[
Water pump

winrkee

is the soil

moist?

Water pump off

Figure 5. Flowchart System

3. Results and Discussion

LCD Display

L 2Eu 85833885 potensio
A A

Figure 6. The System circuits

The indicator of success on this tool is when the soil is dry, the soil moisture sensor can send
commands to the microcontroller, and then the microcontroller can send commands to the Relay and the
pump can turn on (and vice versa). As shown in the picture below.
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Figure 7. Test prototype

The soil is wet, the soil moisture sensor can send commands to the microcontroller, and then the
microcontroller can send commands to the Relay and the pump can be off. As shown in the picture.

4. Conclusions

Based on the trials conducted conclusions obtained as follows: Based on the results of trials conducted
the system works well, when the soil is dry, the sensor soil moisture works well, can detect dry soil and
the water pump lights up well, with the layout on the LCD light up as desired. Based on the results of
tests conducted with wet soil conditions, it is known that the sensor soil moisture works well, can detect
the soil in wet conditions and the water pump is dead, with the layout on the LCD lit in accordance with
the desired conditions.
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