
JUST AGRICULTURE | MARCH 2023 JUST AGRICULTURE | MARCH 202318 19

Indoor 
vertical 
Farming 
Technology
Monika R1, Charukeshini R2 and Rajasekar G3*

1,2Adhiyamaan College of Agriculture and Research, Athimugam, Tamil Nadu
3*Assistant Professor, Plant Pathology, Adhiyamaan College of Agriculture and 
Research, Athimugam, Tamil Nadu

Indoor vertical farming is a method of 
growing crops in vertically stacked layers 
using artificial lighting, temperature 
control, and a controlled environment. This 
technique allows for year-round production 
of fresh produce in a limited space, making 
it a promising solution to the challenges of 
traditional farming such as climate change, 
land use, and water scarcity. The concept of 
vertical farming has been around for many 
years, but recent advances in technology have 
made it more practical and economically 
viable. With the use of LED lights and 
hydroponic systems, crops can be grown in a 
controlled environment without the need for 
soil or natural sunlight.

Some of the benefits of indoor vertical 
farming include:
Increased crop yield: Because vertical 
farms are not limited by seasonal changes 
or weather patterns, they can produce crops 
year-round, resulting in a higher yield per 
unit of land.

Reduced water usage: Vertical farms 
use up to 70% less water than traditional 
farms because water is recycled and reused.

Reduced pesticide use: With a 
controlled environment, vertical farms can 
greatly reduce the use of pesticides and 
herbicides.

There are several types of indoor vertical 
farming systems, including:

Introduction 

Precision 
farming:

Reduced transportation costs: 
Vertical farms can be located in urban 
areas, reducing transportation costs and 
greenhouse gas emissions associated with 
transporting produce from rural areas to 
cities.

Fresh produce: Because the produce is 
grown locally and harvested on the same 
day, it is fresher and can be delivered to 
local markets and restaurants more quickly, 
resulting in a better-tasting and more 
nutritious product.

Hydroponic systems: 
Hydroponic systems are one of the most 
common types of indoor vertical farming. 
They involve growing plants in a nutrient-
rich solution instead of soil. This type of 
system allows for more efficient use of water 
and nutrients, and can be used to grow a 
variety of crops.

Aeroponic systems: 
Aeroponic systems use a misting system to 
deliver nutrients and water to plant roots, 
allowing them to grow without soil. This type 
of system is highly efficient and can produce 
high yields, but it requires more maintenance 
and specialized equipment.

Aquaponic systems: 
Aquaponic systems combine hydroponic 
and aquaculture systems to create a closed-
loop ecosystem. Fish are raised in tanks, and 
the water is circulated to plants, which filter 
out the waste products from the fish. The 
nutrient-rich water is then returned to the 
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fish tanks, creating a self-sustaining system.

Vertical racks: 
Vertical racks are simple structures that allow 
for stacking plants vertically. They can be 
used with hydroponic or soil-based systems 
and are ideal for growing small herbs and 
greens.

Tower gardens: 
Tower gardens are vertical hydroponic 
systems that use a central column to deliver 
water and nutrients to plants in a circular 
arrangement. They are ideal for growing 
small herbs and greens and can be used 
indoors or outdoors.

Modular farming systems: 
Modular farming systems use pre-fabricated 
units to create a scalable and customizable 
indoor farming system. They can be used for 
a variety of crops and can be easily expanded 
or modified to meet changing needs.

The process involved in indoor vertical 
farming can vary depending on the specific 
system being used, but in general, the 
following steps are involved:

Design and installation: 
The first step in indoor vertical farming is 
designing and installing the system. This 
involves selecting the appropriate lighting, 
irrigation, and ventilation systems, as well as 
choosing the type of growing medium and 
crop species to be grown. The system is then 
installed, and any necessary adjustments are 
made to ensure optimal growth conditions.

Seed selection and planting: 
Once the system is installed, seeds are 
selected and planted according to the specific 
crop's requirements. Depending on the 
system, seeds may be planted directly into the 

Processes involved in Indoor 
Vertical Farming

growing medium, or they may be started in a separate propagation area and then transplanted 
into the vertical system.

Lighting and irrigation: 
Indoor vertical farming systems rely on artificial lighting and irrigation systems to provide 
the plants with the necessary nutrients and water. LED lights are commonly used, as they are 
energy-efficient and can be customized to provide the appropriate spectrum of light for different 
stages of plant growth. Irrigation systems may use drip or misting systems or may incorporate 
hydroponic or aeroponic techniques.

Nutrient management: 
Indoor vertical farming systems require careful management of nutrient levels to ensure optimal 
plant growth. This may involve the use of nutrient solutions, compost teas, or other organic 
fertilizers to maintain the appropriate balance of nutrients in the growing medium.

Pest and disease management: 
Indoor vertical farming systems are susceptible to pests and diseases, so regular monitoring and 
management are essential to prevent damage to the plants. This may involve the use of organic 
pest management techniques, such as introducing beneficial insects, or the use of natural 
fungicides and insecticides.

Harvesting: 
Once the plants have reached maturity, they are harvested according to their specific 
requirements. This may involve cutting the plants at the stem, pulling them from the growing 
medium, or using specialized harvesting equipment.

Maintenance and system optimization: 
Indoor vertical farming systems require ongoing maintenance and optimization to ensure 
optimal plant growth and yield. This may involve adjusting lighting and irrigation systems, 
monitoring nutrient levels, and adjusting the growing environment as needed.

Limitations in Indoor 
Vertical Farming
Indoor vertical farming has become 
increasingly popular in recent years as 
a means of producing fresh, local, and 
sustainable food. However, there are several 
limitations associated with this farming 
method, including:

High upfront costs: 
Setting up an indoor vertical farm can be 
expensive due to the need for specialized 
equipment such as LED lights, HVAC 

systems, and irrigation systems.

Limited crop variety: 
Indoor vertical farms are often designed for 
growing leafy greens and herbs, which are 
well-suited to the controlled environment of 
an indoor farm. However, crops with larger 
yields or more complex growth patterns, such 
as fruiting plants, may not be feasible to grow 
indoors.
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Future scope
Indoor vertical farming is an innovative and 
sustainable method of agriculture that has the 
potential to revolutionize food production. 
Despite some limitations, there is a bright 
future for indoor vertical farming, as it offers 
several advantages over traditional farming 
methods. Here are some potential areas of 
growth and development for indoor vertical 
farming:

 լ As technology and growing methods 
continue to advance, it is likely that indoor 
vertical farms will be able to expand their 
crop varieties beyond leafy greens and 
herbs to include a wider variety of fruits 
and vegetables.

 լ Advances in technology, automation, and 
data analytics could lead to more efficient 
and precise growing methods, resulting 
in increased yields and reduced costs.

 լ Indoor vertical farming has the potential 
to significantly reduce the environmental 
impact of agriculture by using less 
water, fertilizer, and pesticides. As these 
methods become more widely adopted, 
the environmental benefits could be 
significant.

 լ Indoor vertical farming can provide 
fresh, locally grown produce year-round, 
reducing the need for long-distance 
transportation and storage, which can 
reduce food waste and improve food 
security.

 լ Indoor vertical farming could be 
integrated with smart cities to provide 
fresh food to urban areas. This could be 
done through rooftop farms, vertical 
farms in buildings, or even underground 
farms.

 լ As more people become aware of the 
benefits of indoor vertical farming, there 
is an opportunity to educate consumers 
on the importance of locally grown, 
sustainable food. This could lead to 
increased demand for indoor vertical farm 
products and help to drive innovation in 
the industry.

Energy consumption: 
Indoor vertical farms require a significant amount of energy to operate, particularly for lighting 
and climate control. This can lead to high energy costs and environmental impact.

Space limitations: Indoor vertical farms require a relatively small amount of space compared 
to traditional farming methods. However, the space available for growing crops is limited by 
the size and design of the vertical farming system.

Technological limitations: 
Despite advances in technology, there are still limitations in the ability of indoor vertical farms 
to precisely control growing conditions such as temperature, humidity, and nutrient levels. 
These limitations can impact crop yields and quality.

Labor costs: 
Indoor vertical farms require skilled labor 
to operate and maintain the equipment, 
which can be costly. In addition, the lack of 
automation in some vertical farming systems 
can result in increased labor costs.

Dependence on artificial inputs: 
Indoor vertical farms often rely on artificial 
inputs such as fertilizers and pesticides to 
maintain plant health. This can have negative 
impacts on the environment and human 
health if not managed properly.


