
  

 E-ISSN: 2583-5173                 Volume-4, Issue-4, September, 2025 

New Era Agriculture  
Magazine 

 

 

 

 

 

Introduction: 

Hydroponics is a soil-free cultivation 

method where plants grow in nutrient-rich 

solutions, often with inert mediums like sand 

or perlite for support. This technique allows 

for precise control over water, nutrients, and 

light, making it ideal for various crops like 

leafy greens, tomatoes, and strawberries. 

Globally, hydroponics is gaining traction, with 

Europe leading the market, particularly France, 

the Netherlands, and Spain. The United States 

and AsiaPacific regions also show significant 

adoption. As the world faces challenges like 

urbanization, climate change, and land 

degradation, innovative farming methods are 

crucial. Hydroponics offers a sustainable 

solution, conserving resources and ensuring 

food security.  

Hydroponics, a method of growing 

plants in a nutrient-rich solution rather than 

soil, has gained significant attention in recent 

years due to its potential to address pressing 

global challenges such as food security, water 

scarcity, and sustainable agriculture. As the 

world’s population continues to grow, finding 

innovative  

 

 

 

 

 

 

 

innovative and efficient ways to produce food 

is crucial. Hydroponics offers a promising 

solution, enabling crops to be grown in 

controlled environments with optimized 

nutrient delivery, water conservation, and 

reduced environmental impact. This review 

aims to provide an overview of the benefits, 

challenges, and applications of hydroponics, 

highlighting its potential to transform the 

future of agriculture.  

Hydroponics is also known by other 

names, including aquaculture, hydroculture, 

nutriculture, and soilless agriculture. 

Practitioners of hydroponics are called 

hydroponicists, and facilities where 

hydroponics is practiced are referred to as 

hydroponicums. 

History:   

 Hydroponics was first introduced in 

India in 1946 by English scientist W.J. 

Shalto Duglas. He set up a laboratory 

in Kalimpong, West Bengal, and 

authored the book “Hydroponics – The 

Bengal System.”  
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 Hydroponics in India is a growing 

field, although its adoption is still 

relatively recent. The concept of 

hydroponics, however, dates back 

centuries, with ancient civilizations 

such as the Babylonians and Chinese 

using forms of hydroponics in their 

“hanging gardens” and “floating 

gardens”. In modern times, 

hydroponics has been used globally, 

including by NASA to grow food for 

astronauts.  

Key Developments in Hydroponics:  

1. Early Beginnings: The idea of growing 

plants without soil was first mentioned 

by Francis Bacon in 1627 in his book 

“A Natural History”.  

2. Global Adoption: Hydroponics has 

been used in various forms worldwide, 

with notable examples including the 

“hanging gardens”  

Advantages of hydroponics:   

Hydroponics offers several advantages, 

including:  

1. Soil-free cultivation: Crops can thrive 

in areas with poor or contaminated soil.  

2. Reduced labour: Hydroponics 

minimizes the need for tasks like 

tilling, fumigating, and watering.  

3. Increased yields: Hydroponics can 

maximize crop production, making it 

economically viable in high-density 

areas.  

4. Water and nutrient efficiency: 

Hydroponics optimizes water and 

nutrient use, reducing pollution risks.  

5. Disease control: Hydroponics helps 

eliminate soil-borne diseases.  

6. Easier harvesting: Hydroponically 

grown crops are often simpler to 

harvest.  

7. Improved quality: Hydroponic crops 

tend to be more flavorful and 

nutritious.  

8. Healthy root system: Hydroponic 

plants develop strong, disease-free root 

systems.  

9. Off-season production: Hydroponics 

enables growing crops during off-

seasons when prices are high.  

10. Space management: Vertical 

hydroponic gardening optimizes space 

use.  

Growing Media for Hydroponics:  

Hydroponic systems utilize various 

growing media, which can be categorized into 

organic and inorganic options.  

Organic Growing Media:  

1. Cocopeat: A coconut husk by-product, 

cocopeat supports soil-free cultivation 

of crops like tomatoes and cucumbers 

while being environmentally friendly. 
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2. Rice hulls: A rice milling industry by-

product, rice hulls enhance drainage 

due to their lightweight and 

decomposition-resistant properties.  

Inorganic Growing Media:  

1. Perlite: A volcanic silicate material 

that expands when heated, perlite 

provides good aeration and drainage.  

2. Sand: A common growing medium, 

sand supports plant growth in 

hydroponic systems.  

3. Vermiculite: A mineral with high 

water-holding capacity, vermiculite 

promotes aeration and drainage.  

4. Rock wool: Made from melted basalt 

and limestone, rock wool is spun into 

fibers that support plant growth.  

Hydroponic Systems and Requirements:  

Hydroponics involves various 

techniques, including:  

1. Wick method  

2. Ebb and flow method  

3. Deep water culture (DWC)  

4. Drip method  

Essential Nutrients:  

Plants require 17 essential elements for 

growth, including:  

 Macronutrients: carbon, hydrogen, 

oxygen, nitrogen, phosphorus, and 

potassium. 

 Micronutrients: iron, manganese, 

copper, zinc, boron, chlorine, 

molybdenum, and nickel  

Nutrient Control:  

Hydroponics allows for precise nutrient 

control, enabling optimal plant growth.  

System Requirements:  

For successful hydroponic cultivation, 

consider the following factors:  

 pH range: 5.8-6.4 (slightly acidic to 

neutral)  

 Electrical conductivity: 1.2-3.5 Mho  

 Temperature: 65-78°F (18-25°C)  

SWOT analysis of hydroponics system in 

India:  

A SWOT analysis highlights the 

strengths, weaknesses, opportunities, and 

threats of hydroponics in India.  

Strengths and Opportunities:  

India’s diverse climate and low labour 

costs create opportunities for large-scale 

hydroponics adoption. This can enable the 

growth of various crops and make India an 

attractive destination for food production.  

Potential Benefits:  

By leveraging hydroponics, India can:  

 Increase crop yields and diversity  

 Reduce labour costs and improve 

efficiency  

 Enhance food security and 

sustainability 
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Disadvantages of hydroponics:   

Hydroponics presents several 

challenges, including:  

1. High initial investment: Constructing 

a hydroponics unit can be costly.  

2. Knowledge and training: Growers 

need proper training and understanding 

of plant growth and nutrition 

principles.  

3. Disease risk: Closed systems can 

spread soil-borne diseases and 

nematodes quickly.  

4. Crop selection: Research and 

development are necessary to identify 

suitable plant varieties for controlled 

growing conditions.  

5. Constant monitoring: Growers must 

closely observe plants daily due to 

rapid responses to nutrition.  

6. Climate control: Managing climate 

conditions within the growing structure 

is crucial.  

Future scope of hydroponics in India:  

Hydroponics holds significant promise 

for India’s future, particularly in addressing 

pressing issues like water scarcity and food 

safety.  

Key Benefits  

1. Water conservation: Hydroponics can 

reduce water usage by up to 80%, 

alleviating pressure on India’s water 

resources.  

2. Chemical-free produce: Hydroponics 

enables controlled growing conditions, 

minimizing the use of chemicals and 

pesticides.  

3. Improved food safety: By adopting 

hydroponics, India can enhance its 

food safety standards and reduce the 

risk of pesticide residue in produce.  

Growing Demand:  

As India’s megacities face water 

scarcity and concerns about food safety grow, 

hydroponics is poised to become an 

increasingly important part of the country’s 

agricultural landscape. 

Conclusion:   

Hydroponics is a highly intensive and 

productive method of crop production, ideal 

for limited spaces. By providing constant 

nutrition, hydroponics enables plants to grow 

up to 50% faster than traditional soil-based 

methods, resulting in higher yields.This 

method not only conserves water but also 

protects the environment, making it a 

promising solution for sustainable food 

production. As the popularity of hydroponics 

continues to grow, research and 

experimentation in indoor and outdoor 

hydroponic gardening are on the rise, paving 

the way for a more efficient and productive 

agricultural future.  

Hydroponics offers a promising 

solution for sustainable food production, 
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particularly in areas with limited land and 

water resources. Its benefits include high 

productivity, water conservation, and reduced 

environmental impact. As research and 

innovation continue to advance hydroponic 

systems, this method is poised to play a 

significant role in meeting the world’s growing 

food demands while minimizing its ecological 

footprint.  
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