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Gerbera (Gerbera jamesonii) is one of the most important ornamental cut flowers in the
global floriculture industry due to its vibrant colours, attractive flower heads, and
excellent vase life. With increasing market demand and the need for year-round quality
production, conventional cultivation practices are no longer sufficient. Emerging
technologies such as protected cultivation, LED lighting, artificial intelligence (Al), Internet
of Things (1oT), machine learning, advanced tissue culture systems, robotic harvesting, and
modern post-harvest handling are transforming gerbera production into a precise, efficient,
and sustainable enterprise. This article presents a popular, easy-to-understand overview of
these technologies, explaining how they enhance productivity, quality, resource efficiency,
and profitability. The article aims to bridge the gap between scientific advancements and
practical application for students, growers, and floriculture enthusiasts.
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Introduction
Gerbera, commonly known as the African daisy, belongs to the family Asteraceae and is
native to South Africa. It is one of the most popular cut flowers worldwide, widely used in
bouquets, floral arrangements, interior decoration, and ceremonial purposes. Gerbera flowers
are admired for their wide range of colours, large bloom size, and long vase life.
Symbolically, they represent happiness, cheerfulness, and purity, making them highly
preferred in both domestic and international markets. In recent years, the floriculture industry
has undergone rapid transformation due to changing consumer preferences, climate
variability, labour shortages, and rising production costs. Traditional open-field cultivation of
gerbera often faces problems such as inconsistent flower quality, seasonal limitations, pest
and disease pressure, and high post-harvest losses. To overcome these challenges, growers
are increasingly adopting emerging technologies that
allow precise control over the growing environment and
crop management practices. The integration of digital
tools, automation, biotechnology, and smart systems has
opened new possibilities for sustainable and profitable
gerbera cultivation. This article discusses the major
emerging technologies shaping the future of gerbera
production in a simple and reader-friendly manner.

Need for Emerging Technologies in Gerbera Cultivation

The demand for uniform, high-quality gerbera flowers throughout the year has increased
significantly. However, conventional cultivation methods are highly dependent on climatic
conditions and manual labour, which often leads to fluctuations in yield and quality. Issues
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such as water stress, nutrient imbalance, pest infestation, and post-harvest deterioration
further reduce profitability.

Emerging technologies address these limitations by enabling:

e Controlled growing conditions

e Efficient use of water, nutrients, and energy

e Early detection of pests and diseases

e Reduction in labour dependency

e Improved post-harvest quality and vase life

These technologies not only increase productivity but also promote environmentally
sustainable floriculture.

Protected Cultivation Technology

Protected cultivation is the foundation of modern gerbera production. It involves growing
plants under structures such as polyhouses and greenhouses, where environmental factors can
be regulated according to crop requirements.

Polyhouse and Greenhouse Structures

Open-ventilated saw-tooth polyhouses are commonly used in tropical and subtropical
regions. These structures allow efficient air circulation while protecting plants from excessive
rainfall, strong winds, and temperature extremes. By maintaining a stable microclimate,
polyhouses improve plant growth, flower size, colour intensity, and overall yield.

Light Intensity and Shade Management

Light is a critical factor influencing flower initiation and quality in gerbera. An optimum light
intensity of about 35,000-40,000 lux above the canopy is considered ideal. During periods of
excessive sunlight, shade nets are used to prevent stress and leaf scorching. Seasonal shade
management ensures balanced growth and consistent flowering throughout the year.
Irrigation, Fertigation, and Climate Control

Drip irrigation combined with fertigation allows precise delivery of water and nutrients
directly to the root zone, reducing wastage and improving nutrient use efficiency. Proper
ventilation and humidity control are essential to prevent fungal diseases. Foggers and
ventilation systems help maintain relative humidity around 70-75%, which is optimal for
gerbera growth.

LED Lighting Technology
Light-emitting diode (LED) technology has emerged as a powerful tool in protected
floriculture. Supplemental LED lighting is particularly useful during winter or cloudy periods
when natural light is insufficient.

Research has shown that increasing LED light intensity
accelerates flower development and increases the number
of flowers per plant without significantly affecting flower
size or quality. LEDs are energy-efficient, long-lasting,
and environmentally friendly. They can be customized to
provide specific wavelengths that enhance photosynthesis,
flower colour, and stem strength. .
Compared to conventional lighting systems, LEDs
consume less energy and generate less heat, making them
ideal for greenhouse cultivation.

Artificial Intelligence in Gerbera Production

Artificial intelligence is transforming greenhouse management by enabling smart, data-driven
decision-making.

Predictive Climate Regulation

Al systems use real-time sensor data and weather forecasts to regulate temperature, humidity,
and ventilation before plants experience stress. This proactive approach ensures optimal
growing conditions and reduces yield losses.
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Precision Weed and Pest Management

Computer vision technology enables Al systems to distinguish gerbera plants from weeds
with high accuracy. Al-guided robotic tools can remove weeds without using herbicides,
protecting sensitive roots. Al-based image analysis also helps detect early symptoms of pests
and diseases, allowing timely intervention with minimal chemical use.

Smart Fertigation and Moisture Management

Al algorithms calculate precise nutrient requirements based on plant growth stage, preventing
nutrient imbalance. Soil moisture sensors trigger irrigation only when required, avoiding
waterlogging and root diseases.

2 - — - g = — *
Fig: Al-based computer-controlled system for maintaining climatic factors in the optimum range
Internet of Things (IoT) and Machine Learning
The Internet of Things connects sensors, controllers, and devices within greenhouses,
creating an integrated monitoring and control system.
loT-based systems continuously track environmental parameters such as temperature,
humidity, light, and soil moisture. Machine learning algorithms analyze this data to optimize
irrigation schedules, nutrient supply, and climate settings.

Beyond production, machine learning plays an important role in:

e Demand forecasting and market prediction

Quality grading and sorting

Inventory and logistics management

Dynamic pricing and risk management

These technologies help reduce losses and improve profitability across the supply chain.
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Temporary Immersion Bioreactor System (TIS)

Propagation of gerbera through conventional
methods is often slow and prone to disease |
transmission. Tissue culture offers a reliable
alternative for producing disease-free planting |
material. The Temporary Immersion Bioreactor

System is an advanced tissue culture technique that |7
allows periodic immersion of plant tissues in i
nutrient media. Compared to semi-solid and liquid
culture systems, TIS produces healthier plantlets
with stronger roots, better biomass, and higher
survival rates during acclimatization. This system E S
is particularly suitable for large-scale commercial propagation of elite gerbera varieties.

Breeding and Genetic Improvement

Modern breeding approaches are focusing on developing high-yielding, stress-tolerant, and
disease-resistant gerbera varieties. Molecular markers help assess genetic diversity, while
transcriptomic studies identify genes related to flower colour, petal development, and stress
tolerance. Advanced tools such as CRISPR/Cas9 offer opportunities for precise trait
improvement, paving the way for next-generation gerbera cultivars adapted to changing
climatic conditions.

Robotic Harvesting and Post-Harvest Technologles

Labour shortages and rising wages have increased
interest in robotic harvesting systems. Using machine
vision and 3D modelling, robotic arms can identify
mature flowers and perform precise cutting without
damaging plants. Post-harvest innovations such as Al-
based image grading, automated defect removal, stem
length sensors, and nanotechnology-based preservatives
help maintain quality and extend vase life. These
technologies reduce post-harvest losses and enhance
market value.

Future Prospects

The future of gerbera cultivation lies in the integration of smart technologies, digital
platforms, and sustainable practices. Smart greenhouses, Al-driven decision systems,
advanced tissue culture, genomics-assisted breeding, and digital supply chains will redefine
floriculture. Nanotechnology-based preservatives and smart packaging will further improve
vase life and export potential. Together, these innovations will help meet global demand
while ensuring environmental sustainability.

Conclusion

Emerging technologies are reshaping gerbera cultivation into a precise, efficient, and
knowledge-driven enterprise. From protected cultivation and LED lighting to Al, loT, tissue
culture, robotics, and digital supply chains, each innovation contributes to improved
productivity, quality, and profitability. Adoption of these technologies is essential for the
long-term growth of the floriculture sector and for meeting the evolving demands of modern
markets.
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