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ecause the population is growing, the depletion of land and water resources has become 

a problem. This is affecting the availability of these resources and causing degradation, 

which is a major threat to ecological balance and sustainability. By 2050, the world's 

population is expected to exceed 9.8 billion, accompanied by a concerning decline in 

agricultural land and the degradation of fertile soil due to industrialisation, urbanisation, and 

climate change. Soilless farming is a groundbreaking method of sustainable agriculture that 

uses new ways of growing crops to solve important problems with food security. There are 

three main methods in this system: hydroponics, where plants grow in water that is rich in 

nutrients; aeroponics, where roots are suspended in air and misted with nutrients; and 

aquaponics, which combines fish farming with plant growing in a way that benefits both. 

These methods have many benefits, such as less water use, no diseases that live in the soil, 

and year-round production. Soilless farming is a good way to feed city dwellers by using 

vertical spaces and rooftops. It also makes the most of limited land space, which is a problem 

in many cities. 

Introduction 
Soil has always been essential to the growth of plants in traditional farming practices. On the 

other hand, keeping up with global food production has become increasingly difficult due to 

factors such as climate change, shrinking arable land, and increased population pressure. 

According to estimates provided by the Food and Agriculture Organisation (FAO, 2022), 

nearly one-third of the world's soil is degraded as a result of factors such as salinity, erosion, 

and using an excessive amount of chemicals. Both scientists and farmers are looking into 

soilless farming as a potential solution to these challenges. This type of farming allows crops 

to be grown in controlled environments without the use of soil. The use of this method, which 

can be implemented in greenhouses, vertical farms, and even in areas that are not suitable for 

conventional agriculture, contributes to the maintenance of food security in the face of 

environmental shifts. 

What is Soilless Farming? 
Soilless farming is when plants are grown in nutrient solutions instead of soil. This is the 

most common kind of system:  

Hydroponics: It is a way to grow plants using a nutrient solution that is either water or an 

inert medium like perlite or coco peat.  

Aeroponics: It is a method of growing plants in which the roots are suspended in the air and 

sprayed with a nutrient mist. This increases the amount of oxygen in the air and speeds up 

growth.  

Aquaponics: It is a type of farming that combines hydroponics and fish farming. Fish waste 

is used to feed the plants. 

These systems allow precise control of nutrients, water, and light, helping plants grow faster 

and healthier. 
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Advantages of Soilless Farming 
Soilless farming has several benefits over traditional methods: 

Water Efficiency: It uses up to 90% less water than soil-based agriculture since water is 

recycled and reused (Resh, 2013). 

High Yield and Quality: Plants get optimal nutrients, which leads to faster growth and higher 

productivity (Jensen, 1997). 

Space Saving: Vertical farming and compact hydroponic setups enable cultivation in urban 

areas, rooftops, and small greenhouses (Despommier, 2010). 

Reduced Pesticide Use: The lack of soil reduces pest and disease issues, resulting in cleaner 

and safer food. 

Year-Round Cultivation: Controlled environments make farming independent of seasons and 

weather. 

These features make soilless farming great for cities and regions with poor soil or limited 

water resources. 

Challenges and Limitations 
Despite the many benefits, soilless farming is not without its difficulties. There is a 

possibility that hydroponic and aeroponic systems will have a high initial setup cost, and that 

maintaining them will require extensive technical expertise. There is an increase in 

operational costs due to the use of electricity for pumps, lights, and climate control. 

Furthermore, not all crops are suitable for soilless systems; for example, root vegetables and 

large fruit trees are more difficult to cultivate using this method (Khandaker & Kotzen, 

2018). In spite of this, these systems are gradually becoming more accessible and sustainable 

as technology continues to advance and the cost of renewable energy continues to decrease. 

Climate and water 
The unpredictability of the weather, which includes an increase in the frequency of droughts 

and floods, presents difficulties for both the irrigation of crops and their growth. The use of 

pesticides to combat outbreaks poses a persistent risk to the environment and beneficial soil 

organisms such as earthworms and fungi. In addition, the use of pesticides can be harmful to 

the environment. In addition to contributing to soil contamination and imbalance, the 

excessive use of synthetic fertilisers and pesticides is also detrimental. 

Global Examples 
A number of nations have adopted soilless farming as a means of addressing issues related to 

food security. For example, the Netherlands makes use of sophisticated hydroponic 

greenhouses to efficiently produce vegetables while utilising a small amount of land.  

Vertical farming projects such as Sky Greens have been established in Singapore with the 

goal of cultivating local produce in urban areas with limited space. There are large-scale 

aeroponic farms in the United States, such as AeroFarms, which use 95% less water than 

conventional farming methods. These examples demonstrate how soilless farming has the 

potential to transform urban food systems and reduce reliance on fruits and vegetables that 

are imported. 

Conclusion 
Farming without soil is a significant step forward in terms of producing food in a way that is 

both sustainable and efficient. The removal of soil contributes to the conservation of water, 

the preservation of space, and the facilitation of continuous cultivation in a variety of 

environments. It is evident that the technology offers benefits in terms of both productivity 

and environmental conservation, despite the fact that it requires an initial investment and 

expertise. As the world's population continues to increase and natural resources continue to 

diminish, soilless farming presents an opportunity for innovation that will be essential in the 

future to ensure both food security and environmental resilience. 
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