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Introduction 

Hydroponics is a technique to nurture plants which utilizes water instead of soil. The 

mineral fortified water provides plants with all the nutrition they require. These nutrients come 

from the decomposition of organic matter in the soil in conventional soil-based agriculture. 

Nonetheless, there are wide variations in soil quality, and drainage, pH balance, and nutrient 

availability can all have a big impact on crop yields. A nutrient solution, typically composed 

of various macro and micronutrients, is delivered to the plant roots, ensuring they receive the 

optimal balance of elements for growth and development. This soilless technique offers 

numerous advantages over traditional soil-based agriculture, making it an increasingly popular 

choice for both commercial and home growers (Maharana and Koul, 2011). This method is 

gaining popularity due to its numerous advantages, including higher yields, efficient water 

usage, reduced pest and disease problems, and year-round cultivation. Hydroponics offers a 

sustainable and efficient approach to agriculture, addressing the challenges of food production 

in a growing global population (Vega et al., 2021). 

Types of Hydroponic Systems 

1. DeepWater Culture (DWC): Plants roots are suspended in a continuously flowing 

nutrient solution, providing constant access to nutrients and oxygen. 

2. Nutrient Film Technique (NFT): A thin film of nutrient solution is periodically 

flushed over the plant roots, ensuring efficient nutrient uptake. 

3. Drip System: Nutrient solution is precisely dripped onto the plant roots, minimizing 

water waste and allowing for customized nutrient delivery. 

4. Aeroponics: Plant roots are suspended in a mist of nutrient solution, maximizing 

oxygen exposure and nutrient absorption 
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Types of Hydroponic Growing Media 

There are many different types of hydroponic growing media available, each with its 

own unique properties and advantages. Some of the most common types of growing media 

include: 

 Rockwool: Molten rock is spun into fibres to create the synthetic substance known as 

Rockwool which is expensive and is an ideal choice for hydroponics because it is 

sterile, lightweight, and water retention capacity.  

 Coconut coir: Coconut coir is a natural material made from the husks of coconuts 

which is sustainable, renewable resource and relatively inexpensive. Coconut coir is a 

better candidate for hydroponics because it is porous, holds water well, and provides 

good aeration. 

 Perlite: Made from volcanic rock, perlite is a lightweight, porous substance. High 

temperatures cause it to expand, becoming even lighter and more porous. Its sterility, 

light weight, and excellent aeration make it a viable option for hydroponics. Perlite does 

not, however, hold water as well as many other growing media.  

 Vermiculite: When heated, the naturally occurring mineral vermiculite expands. Its 

sterility, light weight, and excellent water-holding capacity make it an excellent choice 

for hydroponics. Additionally, vermiculite has a huge surface area that might aid in 

holding nutrients and offers adequate aeration. 

 Expanded pellets (LECA): Expanded clay pellets (LECA) are small, porous clay 

beads that are lightweight and provide good aeration. They are also reusable and pH 

neutral, making them a good choice for hydroponics.  

 Rice hulls: Rice hulls, byproducts from the rice business, due to their lightweight, 

porous nature, and excellent aeration make them a viable option for hydroponic 

systems. Nonetheless, rice hulls could require more frequent replacement than other 

growing media since they can absorb nutrients from the fertilizer solution.  

Precautions for Using Hydroponic Growing Media 

1. Always sterilize your growing media before use. This will assist in limiting the spread 

of infections and pests. Ensure that the growth media has adequate drainage. This will 

assist in avoiding root rot. 

2. Aerate your growing media regularly. This will help to ensure that your plants have 

access to oxygen. 
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3. Monitor your nutrient solution carefully. This will help to prevent nutrient deficiencies 

or toxicities. 

4. With careful planning and attention to detail, hydroponic growers can use growing 

media to create healthy and productive crops. 

Advantages of Hydroponics Farming 

It is gaining popularity due to its versatility. It can be practiced even in floodplains in 

order to attain food security and to empower the farmers livelihood (Kumar and Parida, 2021). 

The key advantages of hydroponic farming is illustrated in Figure 1 which makes it a viable 

choice in combating the multifaceted issues arising in crop production. 

 Enhanced Productivity: Hydroponics enables plants to absorb nutrients directly, 

eliminating the need for extensive root systems and allowing them to focus on growth. 

This leads to faster growth rates, increased yields, and earlier harvests. 

 Water Conservation: Hydroponic systems employ water-efficient irrigation 

techniques, recirculating nutrient solutions and minimizing evaporation losses. 

Compared to traditional soil-based agriculture, hydroponics can reduce water 

consumption by up to 90%. 

 Pest and Disease Control: The controlled environment of hydroponic systems 

minimizes the risk of pest infestations and soil-borne diseases which facilitates growing 

healthy crops without any application of any agrochemicals.  

 

Figure 1. Advantages of Hydroponic Farming 

 Year-Round Cultivation: Hydroponic setups can be located indoors or outdoors, 

allowing for year-round cultivation regardless of seasonal conditions. This is 

particularly advantageous in regions with severe conditions or scant arable land. 
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 Space Optimization: Hydroponic systems are ideal for urban areas with limited land 

availability because they may be stacked vertically, optimising space utilisation and 

enabling more efficient crop production in a smaller area (Sharma et al., 2018). 

Disadvantages 

While hydroponics offers numerous advantages, it also has certain drawbacks that should be 

considered before adopting this method of farming.  

 High Initial Cost: Setting up a hydroponic system can be expensive, especially for 

larger-scale operations. The initial investment includes equipment, nutrients, and 

containers. Additionally, recurring costs such as electricity and nutrients also contribute 

to the overall expense. 

 Dependency on Utilities: Due of its heavy reliance on electricity and water, 

hydroponics is susceptible to interruptions in the water supply or power outages. Crop 

losses may result from these, which may impact the entire cultivation process. 

 Labor Intensity: Hydroponics requires additional labour for system monitoring and 

maintenance even though it eliminates the necessity for weeding and control of pests. 

This involves pH balancing and routine nutrition changes. 

 Susceptibility to Waterborne Diseases: Waterborne infections are common in 

hydroponic systems and are easily spread across plants. Nutrient imbalances, high 

nutrient levels, and poor sanitation can raise the risk of many infections. 

 Limited Organic Certification: Synthetic fertilizers with controlled environments are 

common in hydroponic systems, which might not adhere to the stringent requirements 

for organic certification. This might be an impediment preventing produce cultivated 

hydroponically from reaching the market. 

 Limited Environmental Benefits: Some of the environmental benefits of hydroponics, 

such as water conservation and reduced pesticide use, may be less pronounced if the 

system relies heavily on energy-intensive lighting and synthetic nutrients. 

 Potential for Waste Generation: Contamination of the environment might result from 

improper disposal of fertilizer solutions or waste water. It's critical to get rid of 

hydroponic waste products without endangering the environment. 
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 Technical Expertise Required: Hydroponic farming requires a higher level of 

technical knowledge and expertise to ensure the proper setup, operation, and 

maintenance of the system. 

 Limited Scalability: Large-scale hydroponic operations are often more complex and 

expensive to manage compared to traditional soil-based farming. This can limit the 

adoption of hydroponics for commercial agriculture. 

 Debates Over Organic Nature: Hydroponically grown produce may not be considered 

fully organic by some consumers due to the use of synthetic nutrients and controlled 

environmental conditions. This can restrict market demand for hydroponically grown 

crops. 

Conclusion 

Overall, hydroponics is a promising agricultural technology that has the potential to 

help us produce more food with less resources and minimize the environmental impact of 

agriculture. Nonetheless, it acts as a shield against climate change protecting crops from 

various stress and enhancing their productivity within the controlled environment. It also 

extends its aid towards farming community in flood plain areas by providing sustainable 

method which could prevent affecting land as well as their livelihood thereby strengthening 

the food security. 
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