[JFANS INTERNATIONAL JOURNAL OF FOOD AND NUTRITIONAL SCIENCES
ISSN PRINT 2319 1775 Online 2320 7876

Research Paper © 2012 IJFANS. All Rights Reserved

DEVELOPMENT AND EVALUATE ADVANTAGES OVER TRADITIONAL
AGRICULTURE OF A HYDROPONIC SYSTEM
“Sarvesh Kumar, Tarun Kumar Maheshwari, Prashant M. Dikker
*Department of Farm Machinery and Power Engineering' Faculty of Agriculture Science and
Allied Industries, Rama University, Mandhana, Kanpur, Uttar Pradesh-209217
*Corresponding author Email: drsarvesh.fas@ramauniversity.ac.in

Abstract

Hydroponics, a method of cultivating plants without soil, offers numerous advantages over
traditional agriculture, including increased yield, reduced water usage, and minimized
environmental impact. This research paper explores the design and development of a hydroponic
system, focusing on key considerations such as system type, nutrient solution preparation,
environmental control, and plant selection. The paper also discusses the potential benefits and
challenges of hydroponic systems, along with future research directions in this field.
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Introduction

Hydroponics has gained significant attention in recent years due to its potential to address global
food security challenges and promote sustainable agricultural practices. By growing plants in a
nutrient-rich solution, hydroponic systems can optimize resource utilization and enhance crop
production. This paper provides a comprehensive overview of the design and development process
involved in creating a successful hydroponic system.

Historical Development

The term 'hydroponics' originates from the Greek word’s ‘hydro’ meaning water and ‘ponos’
meaning labor. The word was coined in 1929 by Dr. Gericke, a California scientist, and marked the
transformation of laboratory methodology into a commercially viable method for plant cultivation.
During World War 11, the U.S. Army used hydroponic culture to grow food for soldiers stationed on
barren Pacific islands. Large-scale hydroponic farms had been established in America, Europe,
Africa, and Asia by 1950 (Shrestha and Dunn, 2010). In the present situation, soilless farming can be
successfully implemented and considered as an alternate choice for growing nutritious food plants,
healthy edible vegetables, or crops (Sharma et al., 2019).

Types of Hydroponic Systems

There are various types of hydroponic systems, each having its own particular set of advantages and
disadvantages (Nguyen et al., 2016).

Current Trends
In recent years, there have been significant innovations and trends in hydroponics. These
advancements have been motivated by the growing demand for sustainable and efficient methods of
food production.
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Domotics for Indoor Cultivation-Control Tools

Establishing a hydroponic farming facility requires careful consideration of the location, size, plant
species, and necessary tools. Specialised gadgets like lights, aspirators, humidifiers, fans, and heat
producers are needed for optimal plant growth. Control devices like thermo-hygrometers, heating

systems, and hygrostats are used for improved production.

Remote cultivation

The growing are plants, crops, or other types of vegetation in locations that are not easily
accessible or far from conventional agricultural areas. It often involves using technology and
innovative techniques to manage and monitor the cultivation process from a distance.

There are different approaches to remote cultivation, including:

1.

Hydroponics and Vertical Farming: These systems allow plants to grow without soil,
often in controlled environments like greenhouses or indoor facilities. They can be
managed remotely using sensors and automated systems for watering, temperature
control, and light cycles.

Drone Technology: Drones are used for monitoring large agricultural areas, collecting
data on crop health, water levels, and soil conditions. They can also be used to spray
fertilizers or pesticides in hard-to-reach locations.

Internet of Things (IoT): IoT devices can be placed throughout agricultural fields to
track conditions like soil moisture, temperature, and weather. This data can be accessed
remotely, allowing farmers to make informed decisions.

Space Agriculture: In extreme examples, like space missions, remote cultivation could
refer to growing crops in space. NASA and other agencies have experimented with
growing food on spacecraft or in off-Earth environments, where traditional cultivation
methods aren’t viable.

Autonomous Farming Equipment: Tractors, harvesters, and other farm machinery
equipped with GPS and Al can be controlled remotely to work fields without the need for
on-site human presence.

Hydroponic System Types
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Several hydroponic system types exist, each with its own advantages and disadvantages:
Deep Water Culture (DWC): Plants are suspended in an oxygenated nutrient solution.
Nutrient Film Technique (NFT): A thin film of nutrient solution flows over the plant roots.

Ebb and Flow: The growing medium is periodically flooded with nutrient solution and then

drained.
Aeroponics: Plant roots are misted with nutrient solution.
Design Considerations

System Type Selection: The choice of system type depends on factors such as available

space, desired crop type, and technical expertise.
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Nutrient Solution Preparation: A balanced nutrient solution is essential for optimal plant
growth. Factors to consider include pH, EC (electrical conductivity), and nutrient
composition.

Environmental Control: Controlling factors like temperature, humidity, and light intensity is
crucial for maximizing crop yield and quality.

Plant Selection: Choosing suitable plant varieties is important for successful hydroponic
cultivation.

Development Process

Planning and Design: Determine system type, size, and layout.

Component Selection: Choose appropriate components such as grow lights, pumps, and
nutrient reservoirs.

System Assembly: Construct the hydroponic system according to the chosen design.

Nutrient Solution Preparation and Testing: Prepare and test the nutrient solution for pH and
EC.

Plant Selection and Planting: Choose suitable plant varieties and plant them in the system.
Monitoring and Maintenance: Regularly monitor and adjust environmental conditions,
nutrient solution, and plant health.

Benefits and Challenges.

Benefits:

Increased yield

Reduced water usage

Minimized environmental impact

Controlled growing environment

Y ear-round production

Challenges:

Initial investment cost

Technical expertise required

Reliance on electricity and water supply

Potential for nutrient imbalances

Risk of disease and pests

Future Research Directions

Development of more efficient and sustainable hydroponic systems

Integration of automation and artificial intelligence

Investigation of alternative nutrient sources

Research on the cultivation of new and challenging crops

Conclusion

Hydroponic systems offer a promising approach to sustainable agriculture, providing numerous
benefits over traditional farming methods. By carefully considering the design, development, and
maintenance of a hydroponic system, it is possible to achieve high-quality, high-yield crop
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production while minimizing environmental impact. Continued research and innovation in this field
will further advance the potential of hydroponics to address global food security challenges.
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