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1. IRRIGATION SYSTEMS IN PERMACULTURE 

Irrigation is the set of practices that bring together techniques and means to apply water 

artificially to plants, which is becoming more and more relevant. These techniques require 

methods, equipment and systems used to provide the required amount of water and 

moisture for the crop, maximizing production results at the lowest cost to the producer. 

Therefore, irrigation is not just about wetting the soil, but also about calculating the water 

needed for a crop and get it into the soil as planned and as regularly as possible, hence 

creating a sustainable environment for the crops. 

1.1 ADVANTAGES OF USING AN IRRIGATION SYSTEM 

In order for crops to develop in the desired way, it is essential to offer the necessary water 

for them to carry out their photosynthesis, which is why automating this process is the 

main advantage that an automated irrigation system can offer. Moreover, an automated 

system also promotes: 

• more efficiency to apply water across the land, which ensures adequate irrigation 

and avoids wasting resources and unnecessary expenses; 

• the reduction of manpower needed to perform the task; 

• a more accurate irrigation shifts and times; 

• an irrigation that can be made overnight without the need for monitoring; 

• an adequate irrigation even in the driest places and in the driest seasons. 

 

 

 

 

 

 

 

 

 

Figure 1: Displaying values of automated processes 
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Because of these advantages, introducing an automatic irrigation system which allows to 

automate the irrigation of planted areas in an intelligent and practical way is very pertinent 

to farms. Such systems can easily be created using an Arduino microcontroller and will 

allow to program the amount of water needed for a plantation, as well as the frequency, 

allowing to save time and reducing rain dependency. 

 

2. MOST USED METHODS OF IRRIGATION 

Irrigation method is the way in which water can be applied to crops. There are, essentially, 

four automatic common irrigation methods: surface, sprinkler, spot and sub-irrigation. The 

reason why there are many types of irrigation systems has to do with the variation in soil, 

climate, crops, energy availability and socioeconomic conditions to which the irrigation 

system must be adapted. 

 2.1 SURFACE IRRIGATION 

Possibly the oldest method of irrigation in the world is surface irrigation, also known as 

gravity irrigation, because farmers simply let the water flow over the soil, covering it totally 

or partially, using the action of gravity and allowing infiltration during this movement and 

after damming.  

Surface irrigation is currently used 

intensively all over the world, 

especially in countries and areas 

where rice production is the main 

agricultural activity, such as India, 

China, Pakistan and Japan. In the 

United States, it is also a very 

common practice of irrigation used 

by farmers, due to the little 

technology employed and the low 

investment and operating costs. 

Figure 2: Surface irrigation 
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2.2 SPRINKLER IRRIGATION 

Sprinkler irrigation is the irrigation 

method which best simulates rain, 

that is, water is applied to the plants 

and the soil surface in the form of 

drops.   

Conventional sprinkler irrigation is one 

of the most widely used irrigation 

methods in the world due to its 

versatility, since it can be used on a wide variety of crops. In general, conventional irrigation 

systems do not irrigate the whole area at once, so as to obtain a reduction in the cost of 

installing the  

system and the need for a lower flow of water to irrigate the desired area. Therefore, the 

water is pumped from a source (rivers, lakes, underground wells, etc.), distributed by a 

network of pipes and sprayed into the air in the form of small droplets. The formation of 

drops is obtained by passing water under pressure through holes in pipes or mechanical 

devices called sprinklers or sprays. 

One very modern adaptation of the 

sprinkler irrigation is the so called “center 

pivot” irrigation. This method is used very 

often in wide, flat areas in the United 

States, and consists in a system of 

sprinklers mounted on a moving platform 

that sprinkle water in a circular pattern.  

 

2.3 LOCALISED IRRIGATION 

As the name suggests, this method is based on the principle of distributing water in a very 

“localised” area. It is characterised by frequently applying small amounts of water, which 

is usually distributed through a piped network and applied with very low pressure. 

Figure 3: Sprinkler irrigation method 

Figure 4: Center pivot irrigation system 
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One adaption of this method is the “drip irrigation” technique. Not only it is used to supply 

water, but also nutrients to the plants. This is done by delivering the ideal quantities, 

according to the phases of the crops, at the right time and directly to the plant's roots. This 

way, it is possible to save resources and reach the maximum yield of the crops 

 

 

 

 

 

 

 

 

 

 

Figure 5:Localised irrigation 

 

2.4 SUB-IRRIGATION 

Sub-irrigation (or subsurface irrigation) also called “groundwater irrigation” is characterised by 

applying water directly or below the crop root system. The basic principle of operation of this 

method is the capillary rise of water and is usually applied both in field conditions or protected 

crops. In this method, a pipeline system is installed bellow the soil at an ideal depth (usually 

between 5 and 50 

cm) so that the 

water rises to the 

crop roots by 

capillarity, artificially 

controlling the wet 

bulb or saturation 

zone. This method is 

used very often in 

commercial 

greenhouses.  
Figure 6: Sub-irrigation 
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3. DEVELOPING IRRIGATION SYSTEM USING ARDUINO MICROCONTROLLER 

Developing basic Arduino automatic irrigation system is a project that, although 

unexpansive, can be of great practicality. Moreover, it can easily be expanded and used as 

a basis for larger projects, since it always allows room for improvements and adaptations. 

Amongst the material needed for the basic irrigation system, two important and 

fundamental products that this project will use is the 1-channel Relay and a Water Pump. 

The relay is an electromechanical switch, whose physical movement of this switch occurs 

when the electric current runs through the turns of the relay coil, thus creating an 

electromagnetic field that in turn attracts the lever responsible for changing the state of 

the contacts. 

As for the water pump, it is an electromechanical equipment that increases pressure of 

the water so that it can move from one location to another. Modern water pumps are 

mostly used to supply water to houses and buildings, as well as a flood control mechanism 

and even in the industry sector. Basic water pumps, like the one used for this project, are 

often used in the agriculture sector for sprinkler irrigation systems. 

 

Figure 7: Relay 

 

 

 

 

 

 

 

 

 

 

Figure 8: Water pump 
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The following material will be needed for the development of this project: 

• Computer/laptop with internet connection 

• Jumper wires 

• 1-channel relay 

• Arduino + USB Data Cable 

• Water pump 

When fully assembled, the system will look like the following image: 

 

Figure 9:  Irrigation system circuit 
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The connections for the relay are: 

• Positive + to 5V 

• Negative – to GND 

• Signal to pin number 8 

 

After connecting the water pump and the relay to the Arduino copy and paste the following 

schedule and pass it to the Arduino: 

#define relay 8 // Sets pin 8 as relay  

void setup() { 

pinMode (relay, OUTPUT); //Declare the relay pin as Output 

} 

void loop() { 

digitalWrite(relay, HIGH); //Activate the pump 

delay (3600000); //the time we want the pump to be activated in ms 

digitalWrite(relay, LOW); //Deactivate the pump 

delay (7200000); //the time we want the pump to be desactivated in ms 

} 

 

In this system, the Arduino will be used to activate and deactivate the water pump, during a time 

that will be set. In this case, the irrigation system will be set to be activated for one full hour, and 

deactivated the next two following hours.  

When programming, the time is set in milliseconds, therefore, to set it for 1 hour, 3600000 

(milliseconds) will be inserted. Following the same logic, to deactivate it for two hours, 7200000 

(milliseconds) will be inserted. 
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