Available online at ISSN (E): 2582 - 7022
http://agrospheresmagazine.vitalbiotech.org/

Agrospheres:e- Newsletter, (2026) 7(5), 81-88

Article ID: 970

P Agrospheres ™~

e-Newsletter

Hydroponic Systems in Modern Floriculture

INTRODUCTION

Leena N. Fukey Floriculture is an important branch of horticulture concerned
Professor, School of Business with the cultivation of flowering and ornamental plants for
and Management, Department decoration, landscaping, perfumes, cosmetics, and
of Hotel management, Christ commercial flower trade. The increasing demand for
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ornamental plants and cut flowers has encouraged the
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adoption of advanced cultivation technologies. Conventional
soil-based cultivation faces several challenges such as soil
degradation, nutrient imbalance, water scarcity, pests, and
climate variability. Hydroponics has emerged as an effective
alternative to overcome these limitations. It is a soil-less
cultivation method in which plants are grown using nutrient-
rich water solutions and inert media like cocopeat, perlite,
and rockwool. Hydroponic systems provide precise control
over nutrients, water, and environmental conditions,
resulting in improved flower quality, higher productivity,
reduced pesticide use, and year-round production in modern
floriculture.

Principles of Hydroponics

Hydroponics is based on the principle that plants do not
necessarily require soil for growth but need water, nutrients,
*Corresponding Author oxygen, and support for root development. Soil traditionally
Leena N. Fukey” acts as a medium that supplies nutrients and anchors plant
roots. In hydroponics, these functions are replaced by
nutrient solutions and inert growing media.

The major principles of hydroponics include:

1. Nutrient Supply

Plants require essential macro and micronutrients for growth
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2. Water Availability
Hydroponics  ensures  continuous  water
availability to plants. Since roots are directly

Source: https://tnnursery.net/

3. Oxygen Supply

Adequate oxygen is essential for root
respiration and healthy plant growth.
Hydroponic systems maintain oxygen supply
through aeration techniques or intermittent
water circulation.

4. Root Support

In hydroponics, inert media such as cocopeat,
perlite, vermiculite, and rockwool provide
physical support to plant roots. These media
do not supply nutrients but help maintain
moisture and aeration.

5. Controlled Environment

Hydroponics allows growers to regulate
environmental factors such as temperature,
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exposed to nutrient-rich water, plants absorb
nutrients more efficiently than in soil-based
systems.
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humidity, light, carbon dioxide concentration,
and nutrient composition. This improves plant
growth and flower quality.

6. Efficient Resource Utilization

Hydroponic systems optimize the use of water,
fertilizers, and space. Water is recirculated in
many systems, reducing wastage and
environmental pollution.

Types of Hydroponic Systems

Several hydroponic systems are used in
modern floriculture depending on crop type,
investment  capacity, and  production
objectives.
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Hydroponics is a soil-less cultivation
technique where plants grow in
nutrient-rich water solutions. It ensures
precise nutrient delivery, optimal growth
condit

and higher flower quality.

KEY ADVANTAGES

(@) efficient use of water and nutrients

’\/_{“D Faster growth and higher yield
') Better flower quality and uniformity

({2)) Reduced soil-borne diseases
Nutrient o

Carnation

Available online at
http://agrospheresmagazine.vitalbiotech.org

HYDROPONIC SYSTEMS — —
IN MODERN FLORICULTURE - A ]

Sustainable « Efficient « High Quality » Year-Round Flower Production b

e

POPULAR FLOWERS GROWN HYDROPONICALLY

ESSENTIAL MANAGEMENT FACTORS

ISSN (E): 2582 — 7022

TYPES OF HYDROPONIC SYSTEMS

NET (Nutrient Film Technique) DDWC (Deep Water Culture)

i

=
|

Orchid

Chrysanthemum

" Control

APPLICATIONS IN MODERN FLORICULTURE

il

"
¢4 ’:3 Greenhouse Production
Ideal for controlled environment

flower cultivation.

Vertical Floriculture
Grow more in less space with
vertical hydroponic systems.
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1. Nutrient Film Technique (NFT)

Nutrient Film Technique (NFT) is a widely
used hydroponic system in  modern
floriculture. In this method, a thin layer of
nutrient-rich water continuously flows through
narrow channels, allowing plant roots to
absorb essential nutrients while receiving
adequate oxygen. The continuous circulation
system minimizes water and fertilizer wastage
and promotes healthy root development. NFT
is lightweight, efficient, and suitable for

greenhouse cultivation. It is particularly
effective for small ornamental plants,
chrysanthemum  seedlings, and nursery

production of cut flowers. Due to better
nutrient availability and aeration, NFT
supports uniform growth, improved plant
health, and higher productivity in commercial
floriculture systems.

2. Deep Water Culture (DWC)

Deep Water Culture (DWC) is a simple
hydroponic system in which plant roots remain
suspended in nutrient-rich water. Air pumps
continuously supply oxygen to the roots,
ensuring proper respiration and healthy
growth. The system promotes rapid plant
development due to constant availability of
water and nutrients. DWC is easy to manage
and highly suitable for greenhouse cultivation.
In floriculture, it is commonly used for
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ornamental foliage plants and certain
flowering plants that require continuous
nutrient access and stable growing conditions
for improved growth and productivity.

3. Drip Hydroponic System

The Drip Hydroponic System is one of the
most commonly used hydroponic methods in
commercial floriculture. In this system,
nutrient-rich solution is delivered directly to
the root zone of plants through drip emitters,
ensuring precise nutrient and water supply. It
provides  efficient water  management,
minimizes nutrient loss, and supports healthy
plant growth. The system is highly suitable for
large-scale greenhouse cultivation and can be
easily integrated with automated irrigation and
fertigation systems. In floriculture, drip
hydroponics is widely used for cultivating
roses, carnations, gerberas, lilies, orchids, and
other high-value ornamental flowers under
controlled environmental conditions.

4. Ebb and Flow System (Flood and Drain)
The Ebb and Flow System, also known as the
Flood and Drain system, is a hydroponic
method in which nutrient solution periodically
floods the growing tray and then drains back
into the reservoir. This process provides plant
roots with sufficient nutrients, moisture, and
oxygen, promoting healthy growth and root
development. The system offers good aeration

83



and efficient nutrient uptake, making it
suitable for a wide range of ornamental plants.
In modern floriculture, it is commonly used for
potted flowering plants, ornamental nursery
crops, and seasonal flowers cultivated under
greenhouse or controlled environmental
conditions.

5. Aeroponics

Aeroponics is an advanced hydroponic
technique in which plant roots are suspended
in air and regularly misted with a nutrient-rich
solution. This system provides maximum
oxygen availability to roots, resulting in faster
plant growth and improved nutrient
absorption. Aeroponics uses less water
compared to conventional cultivation methods
and supports efficient resource utilization. Due
to precise environmental and nutrient control,
it is highly suitable for high-value floricultural
crops. In modern floriculture, flowers such as
orchids, anthuriums, and other premium
ornamental plants are increasingly cultivated
through aeroponic systems for superior quality
and higher productivity.

6. Wick System

The Wick System is a simple and passive
hydroponic method in which nutrient solution
is supplied to plant roots through capillary
action using absorbent wicks. Since the system
does not require pumps or electricity, it is
inexpensive, easy to maintain, and suitable for
beginners and small-scale cultivation. The
growing medium absorbs the nutrient solution
gradually, providing moisture and nutrients to
the roots. Although it is not ideal for large
plants or commercial production, the wick
system is commonly used for decorative
indoor ornamental plants and small flowering
species in  homes, offices, and indoor
gardening setups.

Applications in Commercial Floriculture
Hydroponic  systems have transformed
commercial floriculture by enabling intensive
and high-quality flower production.

1. Rose Cultivation

Hydroponic cultivation of roses is highly
popular in greenhouse floriculture. Plants are

commonly grown in cocopeat or rockwool
Copyright © May, 2026; Agrospheres
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slabs using  drip irrigation  systems.
Hydroponics improves flower size, stem
length, color uniformity, and vase life.

2. Gerbera Production

Gerbera is one of the most successful flower
crops grown under hydroponic systems.
Precise control of nutrients and moisture
promotes vigorous plant growth, larger
blooms, brighter colors, and longer vase life.
Hydroponic cultivation also increases flower
yield, improves uniformity, and reduces soil-
borne diseases, making it highly profitable for
commercial floriculture.

3. Carnation Cultivation

Hydroponic systems provide optimal root zone
conditions for carnation cultivation by
ensuring precise nutrient delivery, adequate
aeration, and consistent moisture. These
controlled conditions promote  vigorous
growth, higher flower yield, improved stem
quality, and uniform blooms. Additionally,
hydroponics minimizes soil-borne diseases and
reduces pesticide use, resulting in healthier
plants and superior commercial flower
production.

4. Orchid Production

Orchids thrive under carefully controlled
humidity, temperature, and nutrient conditions.
Hydroponic and aeroponic systems provide
excellent root aeration, precise nutrient supply,
and consistent moisture, promoting healthy
growth and superior flower quality. These
systems reduce disease incidence, enhance
uniformity, and support efficient year-round
commercial orchid production with high
market value and reduced resource use.

5. Chrysanthemum Cultivation
Chrysanthemum cultivation performs
exceptionally well in hydroponic systems.
Precise control of water, nutrients, and root-
zone conditions promotes uniform vegetative
growth  and  synchronized  flowering,
particularly under greenhouse environments.
Hydroponics also improves stem quality,
increases flower yield, and minimizes soil-
borne diseases, making it ideal for year-round

commercial production.
84



6. Lily and Tulip Cultivation

Bulbous flowers such as lilies and tulips

respond exceptionally well to hydroponic

cultivation. Precise nutrient management,

controlled temperature, humidity, and light

conditions promote uniform bulb

development, vigorous growth, and high-

quality blooms. Hydroponic systems also

reduce soil-borne diseases, improve water-use

efficiency, and enable year-round production

of premium flowers for commercial markets.

7. Vertical Floriculture

Hydroponic  technology enables vertical

floriculture by allowing ornamental plants to

be grown in stacked layers within urban

buildings, rooftops, and indoor -cultivation

units. This approach maximizes space

utilization, conserves water and nutrients,

reduces pest incidence, and supports year-

round production of high-quality flowers near

consumer markets, making urban floriculture

more efficient and sustainable.

Nutrient and Water Management

Efficient nutrient and water management are

essential for successful hydroponic

floriculture.

Nutrient Management

Hydroponic  nutrient  solutions  contain

balanced concentrations of essential elements.

Macronutrients:

< Nitrogen (N): Promotes vegetative growth

< Phosphorus  (P):  Encourages  root
development and flowering

% Potassium (K): Improves flower quality
and disease resistance

< Calcium (Ca): Strengthens cell walls

< Magnesium (Mg): Essential for
chlorophyll formation

< Sulfur (S): Supports protein synthesis

Micronutrients:

Iron, zinc, boron, copper, manganese,

molybdenum, and chlorine are required in

small amounts.

pH Management

pH management is essential in hydroponics

because nutrient availability is strongly

affected by the acidity or alkalinity of the

solution. Most floricultural crops grow best at
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a pH range of 5.5 to 6.5. Regular monitoring
and adjustment of pH ensure efficient nutrient
uptake, healthy root development, improved
flower quality, and optimal plant growth.
Electrical Conductivity (EC)

Electrical Conductivity (EC) indicates the total
concentration of dissolved nutrients in a
hydroponic solution. Maintaining the proper
EC range ensures that plants receive balanced
nutrition without deficiency or toxicity.
Regular monitoring and adjustment of EC help
optimize nutrient uptake, promote healthy
growth, improve flower quality, and maximize
productivity in hydroponic systems.

Water Quality

Water used in hydroponics should be free from
harmful salts, pathogens, and heavy metals.
Clean water improves nutrient absorption and
plant health.

Recirculation Systems

Recirculation systems are widely used in
hydroponics to continuously reuse nutrient
solutions. Excess solution draining from the
root zone is collected, filtered, and pumped
back to the plants. This closed-loop approach
significantly reduces water and fertilizer
consumption, minimizes nutrient  losses,
lowers production costs, and decreases
environmental pollution, making hydroponic
cultivation more sustainable and efficient.

Environmental Control and Automation
Environmental control is one of the major
advantages of hydroponic floriculture.

1. Temperature Management

Temperature management is essential in
hydroponic  floriculture  for  maintaining
healthy plant growth and flower quality.
Greenhouses  help  maintain  optimal
temperatures suitable for different flower
crops throughout the year. Heating systems
protect plants during cold conditions, while
cooling and ventilation systems reduce
excessive heat during summer. Proper
temperature regulation improves
photosynthesis, nutrient uptake, flowering, and
overall productivity in hydroponic cultivation

systems.
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2. Humidity Control

Humidity control is important in hydroponic
floriculture because it influences transpiration,
nutrient absorption, flower quality, and disease
development. Excess humidity may encourage
fungal diseases, while low humidity can
reduce plant growth. Humidifiers, exhaust
fans, and ventilation systems are used in
greenhouses to maintain suitable humidity
levels for healthy flower production.

3. Light Management

Light management plays a vital role in
hydroponic floriculture by ensuring adequate
light for photosynthesis and flowering.
Acrtificial lighting systems, especially LED
grow lights, are used to supplement natural
sunlight in greenhouses and indoor cultivation
units. Proper light intensity and duration
promote healthy plant growth, improve flower
guality, and enable year-round production of
ornamental crops.

4. Carbon Dioxide Enrichment

Carbon dioxide enrichment is an important
practice in greenhouse hydroponics that
enhances photosynthesis and plant growth.
Increasing carbon dioxide concentration inside
the greenhouse improves nutrient utilization,
leaf development, and flower production.
Proper CO: management helps achieve faster
growth, better flower quality, and higher yield
in commercial floriculture systems.

5. Automation Systems

Modern hydroponic systems use advanced
automation technologies to improve efficiency
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and precision in floriculture.  Sensors,
controllers, and automated irrigation systems
continuously monitor factors such as nutrient
concentration, pH, temperature, humidity, and
water supply. These systems ensure accurate
nutrient  delivery and  environmental
regulation, reducing labor requirements while
improving flower quality, productivity, and
resource use efficiency.

6. Internet of Things (10T)

Internet of Things (IoT) technology plays a
major role in modern hydroponic floriculture
by enabling real-time monitoring and precise
management of crop conditions. loT-based
systems use sensors to collect data on
temperature,  humidity, pH, electrical
conductivity (EC), and nutrient levels. This
information helps growers make accurate
decisions regarding irrigation, nutrient supply,
and environmental control, improving
productivity and flower quality.

7. Artificial Intelligence (Al)

Artificial Intelligence (Al) is increasingly used
in hydroponic floriculture to improve precision
farming and decision-making. Al systems
analyze crop growth data, environmental
conditions, and nutrient levels to detect
problems at an early stage. These technologies
help predict nutrient deficiencies, optimize
irrigation schedules, regulate greenhouse
conditions, and improve yield forecasting. As
a result, Al enhances productivity, resource
efficiency, and flower quality in modern
hydroponic cultivation systems.
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Advantages of Hydroponic Systems in
Floriculture

Hydroponic  systems  provide  several
advantages over conventional soil-based
flower cultivation. They promote faster plant
growth and higher flower vyields through
efficient  nutrient  uptake.  Controlled
environmental conditions improve flower
quality, including size, color, fragrance, stem
length, and vase life. Hydroponics uses less
water because nutrient solutions are recycled,
making it highly water-efficient. The absence
of soil reduces problems caused by weeds,
nematodes, and soil-borne diseases. Controlled
environments also allow year-round flower
production regardless of seasonal variations.
Vertical hydroponic systems save space and
support urban floriculture.  Additionally,
reduced pesticide use and efficient fertilizer
management contribute to sustainable and
environmentally friendly flower production.
Limitations of Hydroponic Systems

Despite numerous advantages, hydroponic
systems in floriculture also have certain
limitations. The initial setup cost is high due to
the need for greenhouses, pumps, sensors,
nutrient tanks, and automation equipment.
Successful  operation  requires  technical
knowledge of nutrient management, pH
control, and environmental regulation. Most
systems depend heavily on electricity for
irrigation, aeration, and climate control. Power
failures or equipment malfunction can quickly
damage crops by interrupting water and
nutrient supply. In recirculating systems,
water-borne diseases may spread rapidly if
sanitation is poor. Additionally, hydroponic
systems require continuous  monitoring,
regular maintenance, and skilled management
for efficient operation.

Economic Considerations

Economic feasibility plays a major role in the
adoption of hydroponic systems in floriculture.
Initial establishment costs are relatively high
because of greenhouse construction, irrigation
systems, pumps, nutrient tanks, sensors,
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growing media, and automation technologies.
Operational expenses include electricity,
nutrients, labor, maintenance, water treatment,
and replacement of media. Despite these costs,
hydroponic  floriculture can be highly
profitable due to higher flower yields, superior
flower quality, year-round production, reduced
pesticide use, and export opportunities.
Increasing global demand for premium
ornamental flowers further improves market
potential. Efficient use of water and fertilizers
lowers long-term production costs, while
urban hydroponics supports rooftop gardens,
indoor cultivation, and vertical floriculture
enterprises.

Future Prospects of Hydroponics in
Floriculture

The future of hydroponic floriculture is highly
promising due to rapid technological
advancements and increasing demand for
sustainable agricultural practices. Smart
hydroponic systems integrated with 10T,
sensors, and artificial intelligence will improve
automation, monitoring, and precision
management. Research on organic and eco-
friendly nutrient solutions is promoting
environmentally  sustainable  production.
Renewable energy sources such as solar power
can reduce operational costs and energy
dependence. Urbanization is encouraging the
expansion of vertical farming for ornamental
plants and flowers. Hydroponics also offers
climate-resilient cultivation under changing
environmental conditions. Biotechnology and
genetic improvement may develop flower
varieties better suited for hydroponic systems.
Additionally, automation and robotics will
improve labor efficiency, while export-
oriented production of premium flowers will
enhance global market opportunities.

CONCLUSION
Hydroponic  systems have become an
important component of modern floriculture
due to their ability to produce high-quality
flowers efficiently and sustainably. These
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systems provide precise control over nutrients,
water, and environmental conditions, resulting
in higher yield, better flower quality, and year-
round production. Technologies such as
automation, artificial intelligence, and climate
control further improve productivity and
resource efficiency. Hydroponics also supports
sustainable  agriculture  through  water
conservation and reduced pesticide use.
Although challenges like high initial
investment, technical complexity, and energy
dependence exist, continuous technological
advancements and research are making
hydroponic  floriculture more  accessible,
profitable, and suitable for future urban and
climate-resilient ornamental crop production.
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