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Introduction

Soilless culture can be defined as “any method
of growing plants without the use of soil as a rooting
medium, in which the inorganic nutrients absorbed by
the roots are supplied via the irrigation water”. The
fertilizers containing the nutrients to be supplied to
the crop are dissolved in the appropriate
concentration in the irrigation water and the resultant
solution is referred to as “nutrient solution”. In soil-
less crops, the plant roots may grow either in porous
media (substrates), which are frequently irrigated
with nutrient solution or directly in nutrient solution
without any solid phase. The technique is gaining
popularity mainly in metropolitan cities, where there
is shortage of agriculture land. Soilless culture plays a
crucial role in achieving sustainability and food
security (Joshi et al. 2022).

Types of soilless culture
Wick System
e It is the most basic form

e [tisapassive systemi.e., it contains no moving
parts

e Easier to establish and cheaper

e Consist of Grow tray (filled with growing
medium), reservoir, wick and aeration system

e Reservoir is a nothing but tank filled with
nutrition solution.
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Fig. 1. Wick System (Dhansekaran, 2020)
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Wicks are used to transport nutrition solution
to the roots of plants in grow tray through
capillary action

Aeration system is required to maintain level
of oxygen in nutrition solution which is useful
for the health of plants

Water Culture System

Simplest of all active hydroponic systems

Roots of plants are in direct contact of nutrition
solution

Floating platform generally made up of
Styrofoam is used to hold the plants

Aeration system consisting of air pump, airline
and air stone is needed for necessary supply of
oxygen

Fast growing water loving plants such as leaf
lettuce, herbs are ideal choice for this type.
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Fig. 2. Water Culture System (Sharma et al. 2018)
Ebb and Flow System

As the name suggest this system follow a
continuous process of flowing (flooding)
nutrition solution to the roots and then falling
back from the flood stage to the reservoir with
certain period of time

The time period depends on the type of plants,
temperature and humidity and the type of
growing medium used.
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Solution is flooded using water pump and
drained out using drain tube.

Main drawback is there is a vulnerability to
power outages as well as pump and timer
failures. The roots can dry out quickly when
the watering cycles are interrupted (Pandya et
al. 2021).

Eob ond
fow yay
\‘ Growing
' Flents
Fil Tube —— Drain Tuba
Simple
Ebb and
Purnp Flow system
’.\R.yﬂva.w S & L

Fig. 3. Ebb and Flow system (Varun Kumar and
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Ravi Verma, 2024).
Nutrient Film Technique

e NFT is a hydroponic technique whereby a
very thin layer (film) of nutrient solution
flows through watertight channels (also
known as gullies, troughs or gutters),
wherein the bare roots of plants lie.

e The thin water stream (1-2 mm deep)
ensures sufficient oxygenation of the roots,
as the thick root mat which develops on
the bottom of the channel has its upper
surface continuously exposed to the air.

e At the lower end of the channels, the
solution is drained to a large catchment
pipe, which conducts the solution back to
the cistern to be re-circulated.

e very susceptible to power outages and
pump failures. The roots dry out very
rapidly when the flow of nutrient solution
is interrupted.

Aeroponics

In Aeroponic systems the roots hang in the air
and are misted with nutrient solution.

e The mistings are usually done every few
minutes.

e Because if the roots are exposed to the air they
will dry out rapidly if the misting cycles are
interrupted.

e Inaeroponic, growing medium is primarily air
e The aeroponic system is probably the most

high-tech type soilless agricultural system
(Sharma et al. 2019).
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Fig. 4. Lettuce&grown in Nutrient Film Techniques in
Dr. YS Parmar, UHF, Nauni, Solan

Fig. 5. Roots of lettuce own in Nutrient Film
Techmques in Dr. YS Parmar, UHF, Naunl, Solan

Fig. 5. Potato grown in aeropomcs in CPRI Shimla
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Advantages of soilless culture

e Crops using hydroponic can be grown where
soil is unsuitable for traditional agriculture like
desert areas.

e DPlant diseases are highly reduced due the
absence of soil

e Hydroponics uses less than 1/10th-1/5th of
the water used in soil cultivation.

e Bigger and higher yields are obtained

e Crops are grown close together, so more crops
can be grown.

e Plants are not exposed to soil disease or
bacteria, so no pesticide is needed, which
means healthier crops.

e The crops mature faster, which means there
will be more harvests.

Conclusion

e Hydroponics is relatively modern technology
and can be proved as a good option for
traditional cultivation using soil for better
yield of crops.

e Hydroponics are easier to establish and one
can make a small garden in front of home and
can get good quality of vegetables with a little
more effort.

e Aeroponics helps to conserve water, land and
nutrients, so the aeroponics system is the way
of the future, making cultivation of crops
easier.

e Aeroponic growing allows plants and crops to
grow without the use of pesticide and thus it
will be disease free.
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