INTRODUCTION

Agriculture plays an important role in the
Indian economy. Agriculture supports more
than 70% of rural families. Agriculture is a
majorsectoroftheIndianeconomy,accounting
for approximately 17% of total GDP and
employing more than 60% of the workforce.
India is the most populous country. Feeding
this expanding population will undoubtedly
become a challenge as time goes on. In
addition, current and historical agricultural
practices are extremely detrimental to the
environment. Furthermore, industrialization
is rapidly rising, putting many arable lands at
jeopardy. To overcome this, vertical farming
is the solution. The primary goal of this
article is to explore vertical farming and their
future trend in India and also explain the
advantage of vertical farming over traditional
farming.

UNDERSTANDING VERTICAL
FARMING: A PARADIGM SHIFT
IN AGRICULTURE

The idea of vertical farming has its roots in the concept of controlled environment agriculture

(CEA), where crops are cultivated in indoor facilities using advanced technology. This method,

F A R M I N G ® increasingly prevalent in urban regions, exhibits the potential to diminish the utilization of
® land and water for agricultural purposes. By optimizing land use through vertical stacking, this

revolutionary method offers an innovative and sustainable solution to produce food locally and

all-year-round. In comparison to conventional agriculture, vertical farming consumes a mere

5% of the water supply. Moreover, it boasts a remarkable capacity to yield 30 times greater food
CULTIVATING THE FUTURE

Definition and Principle

Vertical farming is the practice of growing crops in vertically stacked layers. This method can

be used to grow produce in a variety of environments, including urban areas, where land is
scarce. Vertical farms can use soil, hydroponic, or aeroponic growing methods.
Abinayarajam D" and Kuma C? Soil-based vertical farming uses soil as the growing medium. This method is similar to
'Department of Farm Engineering, Banaras Hindu University, Varanasi traditional farming, but the crops are grown in vertically stacked layers.
2|CAR - Central institute of Brackishwater Aquaculture, Chennai

JUST AGRICULTURE | AUGUST 2023 31




There are three main types of vertical
farming systems: hydroponics, aeroponics,
and aquaponics.

Hydroponics:

Hydroponics is a soilless farming method
that uses a water-based nutrient solution to
nourish plant roots. The plants are supported
by inert mediums like clay pellets or perlite.
Hydroponics conserves water, minimizes
soil-borne diseases, and boosts crop yields
with faster growth rates.

Aeroponics

Aquaponics:

Aquaponics integrates hydroponics and
aquaculture, creating a closed-loop system
where fish waste becomes nutrient-rich
fertilizer for plants, and plants purify
the water for fish. It maximizes resource
efficiency and supports sustainable food
production in various environments.
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Aeroponics:

Aeroponics suspends plant roots in the air
and mists them with a nutrient-rich solution.
It provides superior oxygenation, faster plant
development, and precise environmental
control for optimal crop growth.

How An Aquaponics System Works

GrowMedia
Fish filters the ammenia-richwaste, The bacteriain
produce ammoniarichwaste. the media break down the ammonia intonitrites
Thiswaste water flows and then intauseful nitrates for your plants.
directly to the grow bed.

-
PRy

:

Plants
soak up the nitrates in thewater which they
usefor food. The water then returns back to
the fish tank to be recycled again and again.

VERTICAL FARMING IN INDIA

Vertical farming is a relatively new agricultural practice in India, but it is gaining popularity due

to its potential to address some of the country's most pressing challenges, such as:

1. Rapid urbanization: India is one of the most rapidly urbanizing countries in the world,
and this is putting a strain on the country's agricultural land. Vertical farming can help to
increase food production in urban areas, where land is scarce.
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2. Water scarcity: India is also one of the
most water-stressed countries in the
world. Vertical farming can help to
conserve water by using less water than
traditional agriculture.

3. Climate change: Climate change is already
harming agriculture in India. Vertical
farming can help to mitigate the effects of
climate change by providing a more stable
environment for growing crops.

RAISE OF
VERTICAL

FARMING IN
INDIA

#% The first vertical farm in India was
established in 2016.

3% There are now over 100 vertical farms
operating in India.

#% The most common crops grown in
vertical farms in India are herbs, leafy
greens, and tomatoes.

3% Vertical farming is still a relatively new
industry in India, but it is growing
rapidly.

% The government of India is supportive of
vertical farming and haslaunched several
initiatives to promote its development.

# Vertical farming has the potential to
make a significant contribution to food
security in India.

By addressing the challenges of urbanization,

water scarcity, and climate change, vertical

farming can help to ensure that India has

a sustainable and resilient food production

system in the years to come.
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# Reduced Risk of Foodborne Illness: Vertical farms maintain a controlled
environment that significantly reduces the likelihood of foodborne illnesses. With fewer
pests and diseases present, the overall safety and hygiene standards are improved.

T R A D I T I 0 N A L M E T H 0 D s # New Employment Opportunities: Vertical farming opens up new avenues for

employment, particularly in urban areas. By repurposing underutilized spaces like
warehouses, vertical farms not only contribute to sustainable food production but also
create job opportunities in these regions.

# Increased Crop Yields: Vertical 4 Locally Produced Food: Vertical

farms have the extraordinary potential to farms excel in producing food locally,
produce up to 10 times more food per unit presenting  significant  benefits. By
of land compared to traditional farms. By reducing food miles—the distance food
leveraging vertical growth, these farms travels from the farm to the consumer—
maximize their land usage, enabling the they minimize the risk of spoilage
cultivation of a larger quantity of crops. and contamination. Furthermore, this o _ o

& Reduced Use of Pesticides and localized approach fosters stronger food ¥n summary, it is clear' that vertical farmmg is help‘fl'll to overcome the problems such as

e _ i security within communities. insufficient land to cultivate for overpopulation, traditional practices may be harmful to the

Fertilizers: Vertlc.alh farms require less . Y R . . environment, and industrialization affects the arable land. Vertical farming improves the yield
dependence on pesticides and fertilizers. % Sustainability: . Vertical fa1.rm1ng and provides the new opportunity for employment and also reduce the risk factor. Technology
The controlled environment within offers a more sustainable alternative to . . . . . . .

o ditional acriculture. Bv utilizine less improvements and an increasing consciousness of the importance of sustainable agriculture
these f.arms makes it .d1ﬂicult for pests traci 5 y uhizng are driving the development of new and improved vertical farming systems. Finally, the success
and. diseases to. prohferatg. Mo.reoYer, water,. land, .ar‘ld cnerey ver‘Flcal farms of vertical farming will be determined by a number of factors, including economic viability,
the implementation of precise irrigation effectlYely minimize their environmental environmental sustainability, and social acceptance.
systems helps minimize water and footprint. Furthermore, these farms
fertilizer usage, promoting resource contribute to reducing pollution and
efficiency. greenhouse gas emissions associated with i

# Year-round Production: Regardless food production.

of weather conditions or seasonal %t Better Crop Quality: Vertical farms

changes, vertical farms can maintain provide optimal growing conditions by

consistent crop production year-round. controlling factors such as temperature,

This resilience ensures a continuous humidity, and light levels. This level of

supply of fresh produce, contributing to precision results in crops with higher

food security and stability. nutritional value and enhanced taste,
offering consumers superior quality
produce.

Meed Less ﬂ
Reduce Greenhouse J-° Armount of Land ,:-‘—',
Gas Emissions

Reduce the Use
of Pesticides

Use Less Energy
to Grow Crops

Reduce
Water Usage

JUST AGRICULTURE | AUGUST 2023 34 JUST AGRICULTURE | AUGUST 2023 39



