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griculture has been practiced since ancient

times and continues to be the primary

source of livelihood for rural populations.
Even today, a large proportion of families in villages
depend on farming, livestock, and allied activities.
However, the question arises: why is modern
agriculture necessary inthe  py - g
present era? el
Several  factors  have
contributed to the
increasing need for modern
agricultural practices:
Growing Population And
Increasing Food Demand
With the continuous rise in population and shrinking
availability of arable land, India has only about 0.12
hectares of agricultural land per capita, which is
significantly lower than the global average of 0.21
hectares.
Climate change
Rising temperatures, erratic rainfall patterns, delayed

monsoons, droughts, and floods have severely
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impacted crop productivity. Traditional farming
practices often fail to cope with these rapid changes.
According to ICAR estimates, climate stress may
reduce crop production by 10-25% by 2025.
Depletion of natural resources

Excessive use of land has led to declining soil fertility
and productivity.
Agriculture in India
consumes more than
80% of the country’s
freshwater resources,
while groundwater levels
are depleting at an
alarming rate.

Due to these challenges, the food requirements of the
growing population cannot be fulfilled through
traditional soil-based agriculture alone. Hence,
adopting modern agricultural concepts has become
essential.

Modern agriculture focuses on the use of advanced
technologies, scientific approaches, and mechanization

to enhance productivity and sustainability. Techniques
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such as genetically modified crops, precision farming,
advanced machinery, and innovative cultivation

methods like hydroponics and aeroponics are
increasingly being adopted.

Among these, hydroponics stands out as one of the
most promising techniques capable of producing crops
in areas with limited land, water scarcity, and poor soil
conditions.

Hydroponics

The term hydroponics is derived from Greek words
hydro (water) and ponos (work), meaning “working
with water.” Hydroponics is an advanced agricultural
technique in which plants are grown without soil, using
a nutrient-rich aqueous solution or inert growing
media.

In this system, plant roots absorb essential nutrients
directly from the nutrient solution, ensuring efficient
nutrient uptake. In simple terms, hydroponics refers to
the cultivation of crops without soil.

Hydroponics is gaining popularity worldwide due to its
ability to produce higher yields, faster growth, and
efficient utilization of water and nutrients. It is
particularly suitable for urban agriculture, water-scarce
regions, and areas with limited fertile land.

Working Principle of Hydroponics

Nutrient solution

Plants are grown either directly in water or in inert
media such as coco peat, perlite, or vermiculite. A
balanced mineral nutrient solution is dissolved in
water, with pH maintained between 5.5 and 6.5 and
electrical conductivity (EC) regulated for optimal

nutrient uptake.

Resource Management
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Hydroponics ensures the efficient use of water,
oxygen, and nutrients by providing them directly to the
root zone.

Energy Efficiency

Since nutrients are readily available, plants expend less

energy searching for food, allowing more energy to be

diverted toward growth and yield formation.

Types of Hydroponic Systems

o Nutrient Film Technique (NFT): A thin film of
nutrient solution continuously flows through
channels containing plant roots.

o Drip System: Nutrient solution is delivered directly
to the base of each plant through drip emitters.

e Ebb and Flow (Flood and Drain): The root zone
is periodically flooded with nutrient solution and
then drained, allowing aeration.

o Deep Water Culture (DWC): Plant roots remain
submerged in an aerated nutrient solution.

e Aeroponics: Roots are suspended in air and
supplied with nutrients through fine mist sprays.

e Wick System: A passive system where nutrient
solution is transported to roots using a wick.

Components of a Hydroponic System

o Plant Support Structures: Containers or channels
to hold plants

o Nutrient Solution Reservoir: Stores nutrient-
enriched water

o Pumps And Aeration Devices: Ensure circulation
and oxygen supply

e Growing Media: Coco peat, perlite, vermiculite,

etc.

e Monitoring Instruments: pH and EC meters
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e Automation And Control Sensors: Regulate
nutrients, temperature, and humidity

o Artificial Lighting: LED lights used for indoor
cultivation

Advantages of Hydroponics

o Faster growth and 30-50% higher yields

o Significant reduction in water consumption due to
recycling

o Freedom from soil-borne diseases and pests

e Year-round crop production

o Efficient utilization of space (rooftops,
greenhouses, urban areas)

Disadvantages of Hydroponics

o Requires technical expertise in nutrient and system
management

o High initial investment cost

References

o Limited suitability for long-duration and field crops

o Continuous monitoring of pH, EC, and
environmental conditions

o Rapid spread of diseases through contaminated
water

o Requires high-quality water with low impurities

Conclusion

Hydroponics is an efficient and innovative method of

cultivating crops without soil. It conserves water,

optimizes space utilization, and promotes rapid and

healthy plant growth. This technique is especially

valuable in regions where fertile soil is scarce or

environmental conditions are unfavorable. Overall,

hydroponics represents a smart, sustainable, and

future-oriented solution for modern agriculture.
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