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he electronic soil (eSoil) developed is a novel conductive cultivation substrate tailored 

specifically for hydroponic systems. Unlike traditional substrates like mineral wool, 

which are non-biodegradable and manufactured using energy-intensive processes, eSoil is 

composed of cellulose, a biopolymer, blended with a conductive polymer known as PEDOT 

(Poly(3,4–ethylenedioxythiophene)). This innovate blend of minerals allows for the 

stimulation of root systems in plants through low – power electrical currents. Eleni 

Stavrinidou, an associate professor at the laboratory of organic electronics at Linkoping 

University is the leader of electronic plants group that developed the electrically conductive 

cultivation substrate (eSoil) in barley crop to increase growth and yield. 

Significance  
 eSoil offers the advantage of significantly lower energy consumption and eliminates the 

risk associated with high-voltage systems. 

 The significance of eSoil lies in its ability to enhance the growth of plants, as evidenced 

by a study showing a 50% increase in the growth rate of barley seedlings cultivated in 

hydroponic systems using this technology 

 Hydroponic coupled with eSoil can be potentially helpful in addressing global food 

demands, especially in urban settings where areable land is limited. 

Hydroponics 
Hydroponics can be briefly defined as cultivation of plants without soil. In short, 

Hydroponics is the method of growing plants in different types of substrates as chemically 

inert, sand, gravel, or liquid (water), in which nutrients are added, but no soil is used or 

hydroponics is a technique of growing plants in soil-less condition with their roots immersed 

in nutrient solution.  

 The word hydroponics was coined 

by Professor William Gericke in the early 

1930s describe the growing of plants with 

their roots suspended in water containing 

mineral nutrients. 

Benefits  
 Higher yield – According to the Food 

and Agricultural Organisation (FAO), 

the vegetable yield of soiless systems 

is 20-25% higher than in traditional 

systems as the number of plants per 

square metre is higher 

T 

Fig 1 – eSoil Experiment 
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 Land & Water efficient – The hydroponic farming technology with closed water loop 

systems is a viable option for farmers with limited access to land and water. 

 Suitable for urban areas – the significance of soilless systems increases many olds 

when it comes to urban areas where the arable land is polluted. 

 Lower resource consumption – lower and more efficient resource consumption allows 

this alternative farming technique to be adopted by a variety of stakeholders. 

Conclusion 
As from the above information, eSoil  significantly lower energy consumption, increase 

growth & yield upto 50%. And also addressing global food demands, especially in urban 

settings, where areable land is limited.  
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