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ABSTRACT

Agriculture without soil is known as aeroponics, the method of growing plants
suspended in the air or mist in soilless media. Soil-less
agriculture is a very new and advanced practice in which
plants are grown without soil, and nutrient-rich water is [# %
delivered to the suspended roots via an atomized spray
system. The panels form a sealed cage that keeps light out, |
initiating roots' growth and restricting algal growth. Next, i
the nutrient-enriched solution sprayed on the roots in a fine b g
mist. Every 2-3 minutes, a few seconds of misting is 334
performed. This will keep the roots wet and the nutrition .

solution aerated. This technology could be a viable option

for supplying various types of vegetables while using less

water; less fertilizer and space are required, resulting in a higher yield per unit area.
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INTRODUCTION

In the next four years, the world's population is predicted to increase by more than 2
billion folks. It was discovered that the addition of almost a hundred hectares of traditional
cropland would be necessary to feed them. Only 80% of the world's arable land is currently fit
for agriculture. Poor management has rendered roughly 15% of this land unfit for cultivation,
and climate change has claimed even more. As the world's population rises, there is a rising

need for more food and more space to grow it. With the expanding global population, the need
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for agricultural output must rise. The increased demand for agricultural output is crucial as the
world population continues to grow. A prime piece of agricultural land can be difficult to come
to and can be rather costly. There is a good chance that soil illness and chemical pesticides are
used, damaging the environment and being hazardous to one's health.

In contrast, in a growing country like India, it is critical to efficiently use resources such
as water, sunlight, soil, and money. Rather than relying on technology, traditional agriculture
relies more on nature, climate, weather, and seasons. Despite this, we rely significantly on open-
field agriculture to survive. The high and inefficient use of water, massive acreage needs, high
concentrations of fertilizers consumed, and soil deterioration are only a few of the negative
effects of traditional agriculture. Aeroponic farming systems could be a viable option for
producing various crops with reduced water, fertilizer, and space requirements, resulting in
higher yields per unit area. Such farming takes place in a controlled environment. In order to
achieve increased production and revenues, several requirements must be met. However, one
of our key objectives is providing clean and fresh food for future generations, particularly given
the world's rising population (Alexandratrs and Bruinsma 2012). Several soilless procedures
have been used to cultivate the plant under controlled conditions. Singh(2010). When compared
to traditional farming, The Aeroponic Growing System (Aeroponic System), which was chosen
for its 90 per cent reduction in water use, 60 per cent reduction in nutrient use, stimulated crop
growth, and higher density capabilities serve as the foundation of the Controlled Environment
High-Rise Farm (CEHRF), an integrated solution of all currently available technologies. In
contrast to conventional hydroponics, aeroponics optimizes root aeration, a crucial element in

increasing productivity (Soffer & Burger, 1988).
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IMPORTANCE OF AEROPONICS

The aeroponic system maximizes the uptake of nutrients while lowering plant stress,
resulting in healthier output overall. Aeroponically produced plants have higher nutritional
content and better colour, texture, and flavour. In order to improve plant growth, aeroponics is
practiced in a closed environment where the grower has complete control over every system
component. Traditional farmers have employed artificial life support systems for environmental
management, seed germination, and non-damaging plant sustenance for decades. Advancement
in artificial life support for strategies of environmental control, seed germination, and non-
damaging plant support is aeroponics. Aeroponics' key advantage is its excellent aeration. The
efficiency of aeroponics is also demonstrated by how fertilizers and water are provided. Only a
small amount of water is required for the fertilizer solutions used on plants. Water is used in
enclosed systems is even more diminished because they transform water into a thin mist, and
nutrient distribution is more efficient using atomizing nozzles. Osmosis, selective absorption

of substances across cell walls, allow plants to receive nutrients through their roots. Because

nutrients are given by mist, roots can absorb them more readily.

Pharmaceutical medicinal plants can be grown by using aeroponic bio-pharming. Inside
a closed loop facility, the technology allows for total containment of remains. According to
reports, the technology is 10 times more effective than traditional procedures, such as tissue
culture and hydroponics, which are more time-consuming and labour-intensive. The technology
is capable of conserving both water and electricity. Because the nutritional solution is
recirculated in an aeroponics system, just a small amount of water is consumed.

In contrast, it uses less energy and water per growing area. Aeroponic cloning improves
root development, survival, growth, and maturity. According to studies, when the same material

is left to produce tubers using conventional techniques, the average tuber yield is lower than in
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aeroponics. Such results suggest that an aeroponics system may be utilized to propagate
potatoes effectively. The root aeration in the aeroponics system is optimized. This is so that the
plant's stem and root systems may access all of the available oxygen in the air, which
encourages root growth. The plant is hung in midair to do this for better root growth. Because
photosynthesis requires carbon dioxide concentrations between 450 and 780 ppm, plants in an
aeroponics environment have complete access to these ranges. As a result, they grow quicker
and utilize more nutrients than plants in a standard hydroponics setting. This agrees with Sun
et al. (2004). According to the researchers, the aeroponics system increased leaf stomatal
conductance, intercellular CO2 concentration, net photosynthetic rate, and photochemical
efficiency.

This was commonly utilized in horticultural species such as tomatoes, lettuce,
cucumber, and ornamental plants like chrysanthemums and poinsettias. The increasing need for
higher-performing, more effective seed production technology has developed aeroponic seed
production systems. Potato seed tuber production has been effectively achieved using an
aeroponic method.

L e - T T 3
Fig; Aeroponic Potato Production.

Aeroponics as you may have guess that plant growth on steroids. As a result, it should
come as no surprise that aeroponically produced plants develop greater fruit yields and roots.
What's incredible is how many more fruits a plant can produce. Aeroponics has proven to be a
good fit for urban gardeners. Because soil is typically scarce in cities, aeroponics is a viable
solution for urban gardening. Raising food crops in apartments and on rooftops, for example,
has many obvious benefits. Food prices have risen, making growing one's own food more
appealing. However, those same food costs are determined by environmental risk. Each food
item has a transit cost; let me explain the cost of transporting it and the resources used to make
it from its origin to your dinner table environmental effect. Many supporters of the urban

gardening movement believe that growing food close to home saves money and significantly
37| Page



ONLINE ISSN: 2583-4339

@U R N A\ L () R L I) www.journalworlds.com

VOLUME 2 ISSUE 9 SEPTEMBER, 2022

decreases carbon dioxide emissions associated with relocating and local food production,
especially in acommunal aeroponic system in an apartment building, drastically lowering these
effects.

Space plant

In September 1997, the space shuttle returned from the Mir space station carrying NASA life
support GAP technology with beans that had not been treated (left tube) and beans that had
been treated with biocontrol (right tube).

NASA has given these procedures additional attention since a mist is simpler to control
than a liquid in a zero-gravity environment. NASA has reached similar conclusions. In 1997,
the space agency innovated a variety of Asian bean seedlings grown in aeroponics to the Mir
space station while simultaneously viewing an Earth-based control group developed
aeroponically utilizing the same growth technique. Gravity was the only thing that separated
the Mir and Earth crops. The Earth crop was cultivated under normal air, while the space bean
seeds were raised in a neutral environment. The crops on Mir fared better than those cultivated
on Earth. The test's success was significant to NASA. It proved that food crops could not be
raised in the absence of gravity; you can not only grow but also thrive. Additionally, it showed
how practical this aeroponics tool would be for extended space trips and missions. It may also

be used when additional planets are colonized.
NEED TO ADOPT AEROPONICS

Aeroponics is a plant-growing method for persons who have limited space. Rather than

being a commercially viable means of food production, the technique was mostly used as a
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research tool. Aeroponic technology, often known as soilless culture, allows plants to be grown
in a controlled, pest-free environment. Due to improved disease-free yields, India will soon be
among the top growers and exporters. Without the use of artificial hormones, pesticides, or
insecticides, an aeroponic system has the potential to provide improved vegetative
development. May be a more long-term solution for increasing access to local produce in the
city core while also offering permanent work possibilities for residents. This technology can
help you increase your profits. Because of the lower costs of soil, water, fertilizers, and space,
smaller systems can compete with bigger conventional farmers. All of the limits present in soil
culture production can be addressed with this soil-less culture. Once the system is in place, it
lowers the cost of production.

To feed the growing population, food crop yield in existing arable land should be
increased, and alternative farming practices must also be supported. Encouragement of Soilless
Techniques in the Interest of Food Security fighting hunger and reducing the burden of
malnutrition requires strengthening food production and distribution systems. If used on a large
scale, this strategy can compensate for losses caused by erratic monsoons and other reasons. It
will unquestionably enhance the situation of Indian farmers.

Although the Aeroponic system is an important step toward sustainable farming, there
is still much work to be done to make it a realistic option for Indian farmers. Farmers face
various issues, ranging from money to basic access to resources, poor credit records, and
farming techniques, to name a few. For technology to become feasible for better production, it

must be invested in.
ADVANTAGES OF AEROPONICS

Aeroponics is a modern farming method that produces greens and vegetables in a controlled
environment. The following are some of the system's key advantages:

98% less land: Aeroponics requires 98 percent less land than conventional agricultural
techniques because the system's design takes advantage of both vertical and horizontal space.
Year-round production: The Soil-less "Controlled Environment Agriculture™ (CEA) includes
aeroponics. This general term describes all techniques for growing plants inside in which the
grower controls environmental factors like temperature and light. Growing in a controlled
setting enhances a farm's ability to forecast crop timing, develop quality plants, and uphold

strict food safety regulations.
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95% less water: In a regulated environment, there is far less unpredictability, resulting in less
waste and reduced costs. Aeroponic systems need water-based solutions to work properly,
although they use 95% less water than conventional agricultural methods.

More efficient: To encourage their plants to flourish and produce as much as they can, growers
design their systems and nutritional solutions. According to reports, the growth of plants in
these indoor gardens is three times quicker than that of plants in open farms.

Safer for the consumer: The product is more organic because there is no need for herbicides
or pesticides in a closed environment because there is no chance of soil contamination or contact
with Mother Nature.

Benefits of oxygen in the root zone: Oxygen is necessary for the rhizosphere (root zone) for
optimal plant development. Because aeroponics is carried out in air combined with tiny droplets
of water, nearly any plant may mature in the air with a proper supply of oxygen, water, and
nutrients.

Disease-free cultivation: Aeroponics helps prevent illness spread because there is little plant-
to-plant contact, and each spray pulse can be sterile. In the case of soil, aggregate, or other
growing media, the disease can spread across the medium, affecting several plants. Therefore,
most greenhouses sterilize this solid medium after each harvest, and in many cases, they are
just thrown away and replaced with new, sterile media.

Less fertilizer use: Because less nutrients are utilized, the plant roots are precisely treated at
predetermined intervals with a spray mist of droplets that may nourish the plant most effectively
by osmosis.

Nutrient uptake: Because interval and duration aeroponics are discrete, they allow for the
study of nutrient intake throughout time and under varied conditions.

Alleviation of labour requirements: In soilless culture, all cultural methods of soil cultivation,
including soil sterilization, weed control, and others, may be omitted, lowering labour input and
necessary work hours.

Monitor plant nutrition: Instead of applying the nutrition elements in huge quantities, as in a
traditional plantation, they are applied as solution forms in the precise proportions the plant
needs. In soilless cultivation, it is possible to keep harmful compounds below acceptable doses
without harming the plants. However, only plants grown in water cultures have a homogeneous

distribution of the nutritional elements. In contrast to how difficult and expensive it is in

40| Page



ONLINE ISSN: 2583-4339

@U RNL&L ORLD www.journalworlds.com

VOLUME 2 ISSUE 9 SEPTEMBER, 2022

conventional soil cultures, the PH and EC of the nutrient solution may be altered to fit the
demands of the crop and the surrounding environment.

Easy system maintenance: All that needs to be maintained in aeroponics is the root chamber
(the cavity that holds the plant's roots), which must be disinfected regularly, and the reservoir
and irrigation channels.

Production at moon stations: Plants can be cultivated in zero gravity, such as on moon
stations, using this approach.

CONCLUSION

It concluded that aeroponics might be useful in the future in areas without access to
freshwater and rich soils. Therefore, it could potentially be used for food production in locations
with huge amounts of unarable land, a small areas, a high population, and in arid regions.
Additionally, it enhances per capita access to and consumption of fruits and vegetables. Almost
every plant may mature in the air with an adequate supply of carbon dioxide, water, and
nutrients when grown using aeroponics, which involves growing plants in air mixed with tiny
drops of water. Aeroponics technology is the way of the future, making crop growing simpler.
In addition, aeroponics helps preserve water, land, and fertilizers.
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