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Introdution  

 Why hydroponics? 

The existing agricultural system faces a 

significant challenge as it must strive to 

augment food production by around 70% by 

the year 2050. This increase is necessary to 

adequately satisfy the caloric requirements of a 

predicted global population of 9.8 billion 

individuals, of which 68% are anticipated to 

reside in urban regions. If a linear growth trend 

in agricultural produce from the previous five 

decades were to be extrapolated, it is evident 

that the projected growth by the year 2050  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

would fall significantly short of the desired 

level. 

The quantity of resources utilized in 

conventional agriculture is exceedingly large. 

Given that crop production has reached its 

maximum potential in terms of genetic and 

chemical advancements, further increases in 

fertilizer or pesticide usage will not effectively 

enhance yields. Consequently, the only 

feasible solutions to address the escalating 

food demands are intensification and the 

expansion of agricultural land. 
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Abstract 
Hydroponics has garnered interest due to its potential to revolutionize food 

production and solve conventional farming problems. Using nutrient-rich water solutions, 

this approach grows plants without soil. Hydroponics maximizes resource efficiency, 

decreases water use, and reduces crop damage from weather. Hydroponics' improved crop 

yields, faster growth rates, and year-round crop production are all highlighted in the 

abstract. Hydroponic systems reduce soil-borne diseases and pesticide use, making them 

more sustainable and environmentally beneficial. Hydroponics may solve traditional 

farming's global problems. Hydroponics can improve food security, minimize agriculture's 

environmental effect, and create a more sustainable future by providing an efficient, 

resource-conscious, and scalable alternative. Hydroponic systems must be optimized and 

integrated into mainstream agriculture through ongoing research and development. 
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On a global scale, over 70% of water 

resources are allocated for agricultural 

purposes primarily attributed to the utilization 

of unsustainable irrigation methods. Currently, 

around 38% of the terrestrial area on Earth is 

utilized for agricultural purposes. The 

predicted increase in agricultural land 

conversion is expected to persist, with an 

estimated requirement of 593 million hectares 

by 2050 to adequately fulfill the anticipated 

calorie demands of the global population under 

the assumption of maintaining current 

practices. The required land area is 

approximately twice the size of India. This 

perspective poses a significant threat to 

numerous vital ecosystems, particularly those 

that play a crucial role in preserving an already 

disrupted equilibrium of carbon dioxide inside 

our atmosphere. Thus hydroponics may be the 

one of the answer to fulfill the need of food 

security which is growing exponentially. 

Hydroponics 

Hydroponics is the growing of plants in 

nutrient-enriched water, with or without the 

mechanical support of an inert medium such as 

sand, gravel, or perlite.  

 

 

 

 

 

 

It is also known as aquaculture, 

nutriculture, soilless culture, and tank farming. 

Other names for hydroponics include 

aquaculture and nutriculture. 

In a hydroponic system, the two 

primary methods of plant cultivation are: 

1. System that is active- 

An active system is one in which the 

roots of the plants have direct access to 

nutrients by way of a water solution that is 

pumped through pumps. This type of system is 

also known as hydroponics. Due to the 

increased complexity of this method, it may be 

difficult to understand for some cultivators. 

Pumps are utilised in the active system, and 

they are responsible for transporting the 

nutrient solution from a reservoir to the plant's 

roots. The reservoir receives the surplus 

solution that the roots are unable to consume. 

This helps the reservoir stay full.  

2. System that is not active- 

A pump is not necessary to maintain 

the circulation of the solution in a passive 

system. Instead, the plants are allowed to float 

freely in the solution, which is allowed to 

make its way down to the roots through a 

variety of mechanisms, including flooding, 

capillary networks, and gravity. Because there 

is no need for pumps in this method of 

hydroponic farming, it is very simple to set up.  

The farmer, on the other hand, is 

obligated to switch out the water on a regular 

 
Fig- Showing the crop growing in 

hydroponics 
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basis. In addition, because there are no pumps, 

it is much simpler for algae to grow, which has 

the potential to lower the quality of the water. 

Principles of hydroponics 

There are various principles which are 

mentioned below- 

1. Nutrient Solution: Hydroponics is a 

cultivation method wherein plants 

obtain vital nutrients via a nutrient 

solution, which is a water-based 

amalgamation encompassing the 

complete array of minerals and 

components indispensable for optimal 

plant development. The solution is 

meticulously calibrated to deliver the 

necessary nutrients in precise 

concentrations, hence promoting 

optimal plant health and growth. 

2. Substrate or Medium: In hydroponics, 

while soil is not utilized, it is common 

practice to employ a growth medium or 

substrate to provide structural support 

for the plants' roots and ensure their 

stability. The primary function of the 

medium is to facilitate root stability 

and aeration, hence enabling efficient 

access to the nutrient solution. 

3. Water and Oxygen: The presence of 

oxygen is of utmost importance for 

maintaining optimal root health and 

facilitating the efficient uptake of 

essential nutrients. In the practice of 

hydroponics, the root system is either 

submerged, exposed to, or subjected to 

a mist of the nutrient solution, so 

guaranteeing a consistent supply of 

both water and oxygen. The process of 

oxygenation serves to inhibit root rot 

and suffocation, hence fostering 

enhanced development and overall 

plant health. 

4. pH and EC Control: Ensuring the 

appropriate pH level and electrical 

conductivity (EC) of the nutrition 

solution is of paramount importance. 

The availability of nutrients to plants is 

influenced by the pH level, whereas the 

electrical conductivity (EC) provides 

an indication of the concentration of 

dissolved minerals. The monitoring and 

adjustment of these parameters are 

essential to guarantee that plants are 

provided with appropriate quantities of 

nutrients. 

5. Lighting: Sufficient and suitable 

lighting plays a crucial role in the 

process of photosynthesis, which 

serves as the primary source of energy 

for the growth and development of 

plants. Artificial illumination, such as 

LED or high-intensity discharge (HID) 

lamps, is employed in indoor 

hydroponic systems to replicate natural 
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sunlight and facilitate the development 

of plants. 

6. Environmental Control: Hydroponic 

systems afford the opportunity to 

exercise meticulous regulation over 

environmental variables including as 

temperature, humidity, and air 

movement. The establishment of an 

ideal habitat is crucial for the 

optimisation of plant growth and the 

mitigation of stress-induced problems. 

7. Pest and Disease Management: 

Hydroponic systems, being devoid of 

soil, exhibit reduced vulnerability to 

pests and illnesses often associated 

with soil. Nevertheless, it is imperative 

to enact preventative measures and 

diligently oversee the hydroponic 

system in order to mitigate the 

potential transmission of pests and 

illnesses that could potentially pose a 

threat to the plants. 

8. System Types: There are several 

hydroponic systems available, 

including Deep Water Culture (DWC), 

Nutrient Film Technique (NFT), Ebb 

and Flow, Drip Irrigation. Every 

system possesses distinct attributes and 

benefits; yet, they all conform to the 

fundamental principles of delivering 

water, nutrients, and oxygen directly to 

the roots of plants. 

By adhering to these rules and 

consistently refining the hydroponic system, 

cultivators can provide a regulated and 

effective milieu for plant flourishing, leading 

to increased crop production, accelerated 

growth rates, and the adoption of sustainable 

agricultural methodologies. 

Merits and Demerits 

When compared with growth in soil, 

growing plants using hydroponic systems has a 

variety of benefits as well as drawbacks. The 

most significant benefit is the reduction in 

required labour brought about by the use of 

automated watering and fertilizing systems. 

Hydroponic systems are able to be set up 

indoors in locations that would not typically be 

available for the cultivation of plants, such as 

in densely crowded areas. They have even 

been researched as a potential technique of 

agricultural production aboard spacecraft.  

Hydroponic systems can be used to 

grow plants in environments that would not 

normally be suitable for doing so. The weather 

does not play a role, and hydroponic systems 

require a substantially lower amount of water 

compared to traditional methods of plant 

cultivation. The plants also have less root and 

nutrient competition than those that are grown 

in soil, and they have a substantially lower 

number of pests, which enables the individual 

plants to be planted closer together. The high 

expenses of installation and the requirement to 
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evaluate the solution on a regular basis are two 

of the drawbacks. Hydroponics has a steep 

learning curve, and even minor mistakes can 

have a significant impact on the final product. 

The systems are also extremely susceptible to 

the breakdown of equipment or the loss of 

electricity, either of which can be fatal to the 

plants in a matter of hours. The yields are 

comparable to those obtained from crops 

grown in soil. 
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