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ACTIVITY 1 
 

Related theory 
Soil moisture analysis has become increasingly important in permaculture 

because it has the potential to reduce water and electricity costs, as well as prevent 

diseases in plantations. By having information on the amount of water present in 

a certain area of a farm, a farmer can apply it only whenever it is necessary. In 

addition, farmers will be aware of what areas within the farm have more ease or 

more difficulty in retaining water. Having this type of information is pertinent 

because sufficient soil moisture levels are an important condition for proper plant 

formation and high crop yields. 

This is where the use of the creation of an Arduino Microcontroller Soil Moisture 

system relevant.  

  

Keywords 

Sensors, Soil moisture, Arduino, Microcontrollers, Analysis 

 

Calendar 
There is no appropriate season to start this activity as it can be done anytime. 

 

Duration 

60 minutes. 
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Learning Objectives 
• Plan and structure tasks; 

• Communicate concepts and ideas clearly; 

• Act with initiative and demonstrate analytical capacity; 

• Recommend solutions for problem-solving; 

• Demonstrate creativity, autonomy and innovative spirit. 

 

Educational Objective(s) 

VET students should: 

• Understand the procedures for the development of a soil moisture analysis 

system; 

• Recognise the materials to be used in the development of a soil moisture 

analysis system; 

• Determine the hardware to be used for the development of a soil moisture 

analysis system; 

• Program and configure the soil moisture analysis system. 

 

Necessary Equipment and Materials 
● Arduino Uno R3 

● Soil Moisture Sensor (FC-28) 

● PC or Laptop with internet connection 

● Jumper wires 

● A red, yellow and green LEDs 

● Breadboard 

● Soil (can be in a vase or a glass) and water 
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Task 
This activity consists on the development of a soil moisture system, using 

Arduino Microcontroller.  

 

Solution 

Once the circuit is connected, it should like as follows: 

 

 

 

 

Programming code for the Arduino: 

#define sensor A0 

// definition of the name of the variable "sensor" in the analog pin A0 of Arduino 

#define LED_1 3 

// definition of the name of the variable "LED_1" in the digital pin 3 of Arduino 

#define LED_2 4 

// definition of the name of the variable "LED_2" in the digital pin 4 of Arduino 

#define LED_3 5 

// definition of the name of the variable "LED_3" in the digital pin 5 do Arduino 

  

int signal; 

// definition of the name of the internal variable "signal" of the type whole  

  

void setup() 

// Calls the setup() function, which is one of the main functions of Arduino 

{ 
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// Opening of the setup() function 

  Serial.begin(9600); 

// Initializes the serial monitor and defines the data transmission rate 

  pinMode(sensor, INPUT); 

// Definition of the pin of the variable sensor as input 

  pinMode(LED_1, OUTPUT); 

// Definition of the pin of the variable LED_1 as output 

  pinMode(LED_2, OUTPUT); 

// Definition of the pin of the variable LED_2 as output 

  pinMode(LED_3, OUTPUT); 

// Definition of the pin of the variable LED_3 as output  

} 

// Closing of the setup() function 

  

void loop() 

// Calls the loop() function, which is one of the main functions of Arduino (repetition loop

) 

{ 

// Opening of the loop() function 

  signal = analogRead(sensor); 

// Variable signal receives the value of the analog reading of the analog variable sensor co

nnected to pin A0 

  Serial.print("Signal: "); 

// Requests that the text “Sinal:” is printed in the serial monitor   

  Serial.print(signal); 

// Requests that the stored value in variable “sinal” is printed in the serial monitor 

  Serial.print("; "); 

 

// Soil condition with dry --> only on LED must stay ON and the others OFF  

  if (signal >= 0 && signal < 300) 

// Calls conditional function if and checks if the variable signal is more than 0 and less t

han 350 

  { 

// Opening of the actions that must be carried out if the conditional function is true 

    Serial.println(" Status: Dry Soil "); 

// Requests that the text ”Status: Dry Soil” (humidity is low) is printed in the serial moni

tor   

    drysoil();  

// Calls the drysoil function to show the moisture level  

  } 

// Closing of the conditional function if after the actions are carried out 

  

// Soil condition with moderate humidity -> 2 LED turns ON and the 3rd stay turn off 

  else if (signal >= 300 && signal < 500) 

// Calls conditional function if and checks if the variable signal is equal or more than 300

 and less than 500 

  { 

// Opening of the actions that must be carried out if the conditional function if is true 

    Serial.println(" Status: Moisture OK! "); 
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// Requests that the text “Status: Moisture OK” (humidity ok) is printed in the serial monit

or  

    soilok(); 

// Calls the soilok function to show the moisture level  

  } 

// Closing of the conditional function if after the actions are carried out 

  

// Humid soil condition --> all the 3 LEDs must turn ON 

  else if (signal >= 500 && signal < 1024) 

// Calls the conditional function if and checks if the variable signal is equal or more than

 500 and less than 1024 

  { 

// Opening of the actions that must be carried out if the conditional function if is true 

    Serial.println(" Status: Wet Soil "); 

// Requests that the text “Status: Wet Soil” (humidity is high) is printed in the serial mon

itor 

    wetsoil(); 

// Calls the wetsoil function to show the moisture level   

  } 

// Closing of the conditional function if after the actions are carried out 

   

  delay(1000); 

// Implements a delay of 1000ms so the reading does not stay continuous unnecessarily  

} 

// Closing of the loop function 

  

void drysoil() 

// Calls the drysoil function 

  { 

// Opening of the actions that must be carried out when the function is performed 

  digitalWrite(LED_1, HIGH); 

// Puts the digital variable LED_1 in HIGH logic level, meaning, turn on 1st LED 

  digitalWrite(LED_2, LOW); 

// Puts the digital variable LED_2 in low logic level, meaning, turn off 2nd LED 

  digitalWrite(LED_3, LOW); 

// Puts the digital variable LED_3 in low logic level, meaning, turn off 3rd LED 

  } 

// Closing of the drysoil function 

 

  void soilok() 

// Calls the soilok function 

  { 

// Opening of the actions that must be carried out when the function is performed 

  digitalWrite(LED_1, HIGH); 

// Puts the digital variable LED_1 in HIGH logic level, meaning, turn on 1st LED 

  digitalWrite(LED_2, HIGH); 

// Puts the digital variable LED_2 in HIGH logic level, meaning, turn on 2nd LED 

  digitalWrite(LED_3, LOW); 

// Puts the digital variable LED_3 in low logic level, meaning, turn off 3rd LED 

  } 

// Closing of the soilok function 
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  void wetsoil() 

// Calls the drysoil function 

  { 

// Opening of the actions that must be carried out when the function is performed 

  digitalWrite(LED_1, HIGH); 

// Puts the digital variable LED_1 in HIGH logic level, meaning, turn on 1st LED 

  digitalWrite(LED_2, HIGH); 

// Puts the digital variable LED_2 in HIGH logic level, meaning, turn on 2nd LED 

  digitalWrite(LED_3, HIGH); 

// Puts the digital variable LED_3 in HIGH logic level, meaning, turn on 3rd LED 

  } 

// Closing of the wetsoil function 
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Project’s partners 
 

 
Centre for Work and Environment 

Giessen (ZAUG gGmbH) (Germany) 
Web: www.zaug.de 

Facebook: @digkomp.zaug 

 

C.I.P. Citizens In Power (Cyprus) 
Web: www.citizensinpower.org  

Facebook: @citizensinpower 
 

The Polish Farm Advisory and 

Training Centre (Poland) 
Web: www.farm-advisory.eu  

Facebook: @PolishFarmAdvisory 
 

Centros Escolares de Ensino 

Profissional (CEPROF) (Portugal) 
Web: www.espe.pt 

Facebook: @EscolaProfissionaldeEspinho 
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