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ABSTRACT

Floriculture, or the growing of flowers for ornamental and decorative purposes, is an essential part of worldwide agriculture,
horticulture, and the flower industry. This review paper summarizes modern floriculture trends and breakthroughs,
focusing on technological advances, crop quality and sustainability practices. The study begins by looking at emerging
trends in floriculture production, such as hydroponics, aeroponics, vertical farming, and precision agriculture technologies
to improve resource efficiency, yield, and product quality. It investigates the use of LED lighting systems, climate control
technologies, and automation solutions to create controlled growth conditions customized to the unique requirements of
various flower species. Furthermore, the article looks at the increased emphasis on sustainability in floriculture, focusing on
approaches that reduce environmental impact, conserve natural resources, and encourage social responsibility across the
supply chain. It investigates water management, soil health improvement, integrated pest management, and certification
programmes that promote sustainable flower production while meeting the growing demand for ethically sourced and
environmentally friendly products. This review article gives valuable insights into the floriculture industry's dynamic
landscape, identifying significant trends, problems, and possibilities. By remaining current on the newest floriculture trends
and advances, stakeholders can tailor their methods, products, and marketing strategies to match the changing demands

and expectations of the modern flower sector.
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Introduction

People's desire for the beauty and vitality of plants has shaped
the industry's marketing opportunities. The diversity of
people's tastes and perceptions of beauty have become
stepping stones for discovering and developing new types of
flowers and decorative plants, which is the primary goal of
introduction and selection [1]. Flowers bring happiness and
smiles to billions of people worldwide. Flowers are essential
throughout the human life cycle, including conception and
death. Flowers symbolize feelings of love, beauty, purity, and
passion.

Floriculture is one of the most significant branches of
ornamental plant cultivation, and providing people's aesthetic
needs is its primary goal [2-3]. Floriculture, a burgeoning
business in India, has the potential to produce sizeable foreign
profits and create job opportunities. Floriculture, or the
cultivation of flowers and decorative plants, is a strong and
growing segment of the agricultural industry. Originating from
ancient civilizations, floriculture has grown into a multibillion-
dollar global industry that includes various cultivars,
production methods, and market sectors. Floriculture has a
wide-ranging and profound impact, from the delicate

blossoms that beautify gardens and floral arrangements to the
robust foliage thatenhanceslandscapes and indoor spaces [4].
India has seen significant growth in the production of cut and
loose flowers, with high export potential. The floriculture
industry has a development potential of 25-30% and
generates 20-25 times more foreign exchange than cereals or
other crops. Commercial floriculture is expanding using shade
nets, greenhouses, Polyhouses, and other covered cultivation
methods [5]. This review article will presenta detailed account
of floriculture, including its historical relevance,
contemporary practices, technological breakthroughs,
significance, and future possibilities. This paper will aim at the
key aspects of floriculture, such as its contribution to global
horticultural production, the diversity of crops and varieties
grown, the impact of environmental factors and agronomic
practices on crop performance, the incorporation of cutting-
edge technologies and sustainable practices, and the
industry's changing trends and challenges.

Importance of Floriculture

e Cut flowers are widely used in floral arrangements, home
décor, wreaths, veni, and garlands, making them essential
to human culture.
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* Natural dye extraction for textiles, food colouring, essential oils for perfume creation, and scents are becoming increasingly

popular.

* Floriculture frequently entails the cultivation of variability of plant species, comprising rare and endangered ones.
* Floriculture helps to conserve and preserve plants by propagating them in controlled conditions such as botanical gardens,
nurseries, and research centres. This is especially important in light of habitat loss, climate change, and other challenges to

biodiversity.

* Many plants grown in floriculture have deep cultural and historical importance, acting as emblems of identity, history, and

inheritance.

* By maintaining and honouring these plants, floriculture helps retain cultural linkages to the natural world while instilling

pride and appreciation for botanical diversity.

Historical Evolution of Floriculture

First Evidence of Floriculture from
Babylon Garden

Babylonian

times

First recorded evidence of
greenhouse. (Holland)

Source: (Pramod Singh & Pramod Singh, 2023)

Major Floriculture crops

Mango, plantain, citrus, apple, guava, papaya, pineapple, and
grapes are some of India's most essential floriculture crops.
Furthermore, ber and amla are common in arid land locations
[6]. Roses, chrysanthemums, gerberas, gladiolus, and
carnations are the most common floriculture crops. These
crops have been examined using omics methods for
characteristics such as colour, vase life, smell, and disease
resistance [7].

Innovative Cultivation techniques

Innovative cultivation techniques in floriculture include a wide
range of innovations aimed at improving plant propagation,
production efficiency, and quality. These strategies involve
using innovative technologies, such as novel cultivating
equipment, and creating asexual propagation procedures to
produce high-quality nursery plants with genetic features
identical to those of the mother plant[8].

Stimulating innovative processes is critical for overcoming
unfavourable trends and economic obstacles in floriculture,
improving production efficiency and introducing new flower
cultivars [9]. Furthermore, the floriculture sector's expansion
includes cultivating ornamental plants and cut greens,
essential in floral arrangements for contrast, beauty, and
fillers. These creative strategies help develop and sustain the
ornamental horticulture sector.

Advancementsin cultivation techniques

Floriculture, or the cultivation of decorative and flowering
plants, has been celebrated for centuries for its aesthetic
benefits to communities worldwide. Flowers are effortlessly
interwoven into the cultural fabric of societies, from bright
bouquets that capture life's crucial moments to sculpted
gardens that give havens in metropolitan contexts.

First Greenhouse was built.
Roman emperor (Tiberius)

1500 “ 18th Century

First commercial Shop
(Europe & N.A)

Classification of plants based on Physical
Characters (Comte De Buffon)

Environmental concerns and economic and social reasons
motivate moving to more sustainable floriculture practices. As
customers become more ecologically concerned, there is a
growing demand for botanicals, and ornamental plants farmed
sustainably. Evaluating and implementing sustainable
production practices is not a passing trend but an essential
development for the floriculture sector. These approaches
guarantee a win-win situation by reducing environmental
effects while increasing economic rewards. Furthermore,
these practices represent a global trend of sustainability,
which tries to achieve a balance between humans and nature
(VAECTPSFloriculture Industry,n.d.).

Hydroponics

Hydroponics is a horticulture technique that involves growing
plants in nutrient solutions rather than soil. It may incorporate
a growing medium such as vermiculite, coconut coir, or perlite.
Hydroponics allows for exact monitoring and manipulation of
environmental parameters such as pH balance and nutrient
levels, resulting in healthier plants and more efficient growth.
It also removes the risk of soil-borne diseases and pests,
potentially reducing the need for chemical pesticides [10].

Aeroponics

Aeroponics advances soilless agriculture by dangling plant
roots in an air or mist environment. Plant roots are regularly
misted with fertilizer for moisture, oxygen, and nutrients. This
approach stimulates rapid and robust root growth, resulting in
faster plant development and improved nutrient absorption
efficiency. Aeroponicsis especially useful in floriculture since it
enables the production of delicate and high-value ornamental
plants while conserving water and lowering the danger of root
disease[11].
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Vertical Farming

Vertical farming is a technique that concerns growing crops in
stacked layers under controlled conditions with artificial
lighting. It enables exact control of the growth climate
throughout the day, which can benefit floriculture by reducing
the effect of sunlight on temperature and humidity (Agronomy,
n.d.). Vertical farms can also serve to limit exposure to disease-
causing microorganisms. Green walls, often called vertical
gardens, are categorized into green facades and living walls.
Stanley Hart White pioneered the vertical garden, patenting a
green wall systemin thelate 1930s [13].

Greenhouse technology

Greenhouse technology, also known as protected cultivation or
controlled environment agriculture, is a technique for
establishing an artificial environment in which crops can be
grown under regulated conditions. Greenhouses are
structures coated in a transparent material that allows natural
light in for plant growth while trapping thermal radiation
released by plants to create ideal climatic conditions.
Greenhouses can regulate temperature, humidity, and lighting
intensity (Horticulture : Greenhouse Cultivation,n.d.).
Greenhouses are a viable option for more efficient use of land
and other resources to supply the growing demand for cut
flowers. Greenhouses can be built with various materials,
including aluminum, steel, and wood. Aluminium is the most
cost-effective and long-lasting material, with applications
including rafters, side posts, and structural components. Wood
is less typically utilized in greenhouses due to its rapid
deterioration in the damp atmosphere [14].

Theirimpact on productivity

Using hydroponics and aeroponics in floriculture has altered
the business by providing more sustainable and effective
plant-growing techniques. These techniques allow more
control over plant growth characteristics, resulting in year-
round production, consistent quality, and larger crop yields.
Furthermore, reducing land and water use related to soilless
farming is consistent with sustainable agriculture principles.
The future of floriculture lies in leveraging the potential of
hydroponics and aeroponics to meet the growing demand for
high-quality ornamental plants while reducing environmental
impactand resource usage [15].

Vertical farming can boost floriculture yield by providing
precise control over the growing conditions throughout the
day. Vertical farms use artificial light and air treatment systems
to generate consistent growing conditions unaffected by the
outside climate. This enables year-round production at
maximum density and productivity [16].

Greenhouse technology can improve floriculture productivity
inavariety of ways, including:

1. Yield: Depending on the type of greenhouse, crop, and
climatic management, greenhouse farming can improve yields
by 10-12 times those of outdoor cultivation.

2. Quality: Plants cultivated in greenhouses typically grow
faster and yield higher-quality produce.

3.Year-round production: Greenhouses can create
favourable microclimates, allowing for year-round or partial-
year cultivation.

4. Off-season Production: Greenhouses can grow
ornamentals and high-value foods in frigid climates where
outdoor cultivation is not feasible.

5. Crop diversity: Greenhouses may grow various crops,
including vegetables, fruits, flowers, herbs, and exotic plants,
regardless of thelocal climate.

6. Sustainability: Greenhouses can help to promote
sustainable agriculture by conserving water, limiting soil
erosion, and minimizing chemical inputs.

7. Transplants: Greenhouse technology also helps create
disease-free and genetically superior transplants and
efficiently uses herbicides and pesticides to manage pests and
diseases (Horticulture : Greenhouse Cultivation, n.d.-c).

Crop quality

Hydroponic systems can generate higher-quality and more
productive floricultural crops than soil-based agriculture.
Hydroponics is a technique for growing plants in a nutrient-
rich water solution, allowing for more control over plant
growth factors. This can result in consistent quality, year-
round output, and increased crop yields [17]. Aeroponics can
increase crop quality in floriculture by giving growers more
control over nutrient treatment, resulting in consistent crop
quality. This approach encourages rapid root growth, resulting
in faster plant development and improved nutrient absorption
efficiency [18].

Vertical farming can enhance crop quality in floriculture by
giving growers more control over the growing climate and
other elements like plant quality and growth speed.
Greenhouses may produce an ideal microclimate for year-
round crop production, allowing for nearly total control over
plant growth and development. Greenhouses can reduce the
danger of contamination from pests, illnesses, and external
pollutants [19].

Sustainability in floriculture

The goal is to reduce environmental deterioration while
maintaining production, economic viability, and quality of life.
Sustainable techniques include integrated nutrient
management (INM), pest management (IPM), crop rotation,
water conservation, and energy-efficientlighting systems [18].

1. Water management

Efficient water management strategies are critical for long-
term floriculture success. This includes installing drip
irrigation systems, collecting rainwater, reusing irrigation
runoff, and reducing water waste. Also, choosing drought-
tolerant plant species and optimizing watering schedules can
aid water conservation.

2.Soil Health

Protecting soil health is critical for long-term floriculture
success. Crop rotation, cover cropping, mulching, and
composting can help improve soil structure, fertility, and water
retention while decreasing erosion and nutrient runoff.
Avoiding the use of hazardous chemicals and synthetic
fertilizers helps to protect soil biodiversity and
microbiological activity.
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3.Pestand Disease management

Adopting integrated pest management (IPM) solutions
minimizes pesticide use and lowers environmental
contamination. IPM includes monitoring pest populations,
adopting cultural controls, employing biological controls, and
deploying chemical controls only as alast resort and in specific
applications. Growers can sustainably handle pests and
illnesses by fostering natural pest predators and preserving
planthealth.

4.Biodiversity and Conservation

Protecting and promoting biodiversity is an essential
component of sustainable floriculture. Planting native plants,
providing wildlife habitats, and protecting natural ecosystems
in and near floral production sites can help pollinators,
beneficial insects, and other wildlife. Avoiding the introduction
of invasive plant species and minimizing habitat damage
contributes to ecological balance and resilience.

Innovations and technologies

LED lighting: Light-emitting diode (LED) technology has
transformed greenhouse illumination in floriculture. LED
grow lights have adjustable spectrum and intensities, allowing
farmers to tune illumination conditions to the unique
requirements of different flower species and growth stages.
LED lighting systems are more energy-efficient, last longer,
and produce less heat than older lighting technologies, making
them suitable for sustainable flower production. Light-
emitting diode (LED) grow lights are used in floriculture to
enhance plant growth, flowering, and flavour. LEDs are more
energy-proficient than standard bulbs and emit little to no
heat, making them excellent for indoor gardening. LEDs can
also be used in digital control systems to imitate sunrise and
sunsetand to execute custom lighting programmes.

Precision agriculture: Precision agriculture technologies,
such as sensors, drones, and data analytics software, allow
growers to monitor and control crop health, resource
utilization, and environmental conditions with unprecedented
precision and efficiency. Growers may optimize inputs, reduce
waste, and increase yield and quality by gathering real-time
data on temperature, humidity, soil moisture, and nutrient
levels. Precision agriculture, often known as smart farming, is a
farming management method that uses technology to increase
agricultural output sustainability. Precision agriculture
employs various technologies, including GPS, sensor
technology, ICT, and robotics. It is also known as satellite
farming because it involves site-specific crop management,
which increases production efficiency while considering
environmental conservation [15].

Challenges and future outlook

India’s floriculture business confronts numerous obstacles,
including inadequate infrastructure, quality planting
materials, and competent labour. Inadequate knowledge of
high-yield types, soil testing, and appropriate pesticide and
fertilizer levels; Lack of adequate harvesting, handling, and
transportation facilities; Lack of refrigerated vehicles,
packaging and storage cold rooms, insufficient transportation
facilities, restricted cold storage facilities and lack of effective
marketing channels. Climate Change, Pests, and Pathogens
[19].

The floriculture market is expanding due to rising demand for
flowers and plants in homes and businesses and greater
urbanization and disposable income in some areas. The appeal
of edible flowers plays arole in the rise. Flowers commemorate
numerous human occasions, including birth, marriage,
worship, beautification, and death. Ornamental plants
contribute to urban and rural environmental planning,
wasteland development, and pollution management.
Floriculture offers career prospects (Floriculture Market Size &
Share - Growth Analysis 2036,2024).

Conclusion

Ultimately, the floriculture sector is undergoing tremendous
upheaval owing to technical improvements, sustainability
imperatives, increasing customer tastes, and changing market
dynamics. Ornamental plant cultivation is the science and art
of breeding, propagating, and maintaining plants to benefit
humans and the environment. The application of new
technologies has resulted in advances in decorative
production systems. Challenges remain, including illegal
overcollection of plants from their natural habitats,
sustainable production with reduced inputs, development of
resilient cultivars, and pest and disease management
practices. New and alternative technologies, such as enhanced
omics and biotechnology tools, may help solve some of these
difficulties while increasing large-scale, sustainable
ornamental plant production. Vertical farming is a farming
strategy that seeks to minimize the environmental impact of
agriculture while increasing productivity. Thus, A greenhouse
produces a perfect environment surrounding the plants, which
promotes optimal growth. The temperature and humidity
inside are controlled by ventilation. Overall, greenhouses
provide far greater control over the growing environment of
plants.

Overall, the future of floriculture is defined by innovation,
sustainability, and consumer focus. Embracing the newest
trends and technology allows stakeholders to position
themselves for success in a continuously changing market
scenario while contributing to the flower industry's long-term
health and viability. As the floriculture industry evolves,
researchers, practitioners, politicians, and consumers must
work together and innovate for a more sustainable, resilient,
and vibrantfloral future.

References

1. B,K.G.(2023b). Application of hydroponics and aeroponics in
commercial flowers and ornamentals.

2. Blom, T, Jenkins, A., Pulselli, R. M., & Van Den Dobbelsteen, A.
(2022). The embodied carbon emissions of lettuce production
in vertical farming, greenhouse horticulture, and open-field
farming in the Netherlands. Journal of Cleaner Production, 377,
134443, https://doi.org/10.1016/j.jclepro.2022.134443

3. Cardoso, J. C.,, & Vendrame, W. A. (2022). Innovation in
propagation and cultivation of ornamental plants.
Horticulturae, 8(3), 229.
https://doi.org/10.3390/horticulturae8030229

4, Chavan, V, Khedkar, S., Salvi, B., Parulekar, Y., & Dalvi, N.
(2019). Novel innovations in floriculture industry.
International Journal of Current Microbiology and Applied
Sciences, 8(06), 1855-1863.
https://doi.org/10.20546/ijcmas.2019.806.221

04.

© 2024 Journal of Diversity Studies. All Rights Reserved.


https://doi.org/10.1016/j.jclepro.2022.134443
https://doi.org/10.3390/horticulturae8030229
https://doi.org/10.20546/ijcmas.2019.806.221

Ummul Khair Rabiya., / Journal of Diversity Studies (2024)

5. Floriculture Market Size & Share - Growth Analysis 2036. (2024, 14. Sarkar, D. (2023). Indian floriculture in global perspective.
March 22). International Journal of Plant and Soil Science, 35(14),

228-238.https://doi.org/10.9734 /ijpss/2023 /v35i14

6. Horticulture : Greenhouse cultivation. (n.d.). 3040

7. Jagdish. (2021, January 11). Greenhouse flower production in 15. Sasikala, R. (2022). A study on horticulture products in India.
India | Agri Farming. Agri Farming. International Journal of Advanced Research in Science,

Communication and Technology, 129-132.

8. Kuzichev, 0.b., & Kuzicheva, N. Y. (2016). Innovative Processes https://doi.org/10.48175 /ijarsct-7080
in Floriculture: Current status, problems and Prospects.

Indian Journal of Science and Technology, 9(16). 16. Sharma, R, Barnwal, P, Vaishnay, T. D., Mishra, S., Ekka, S. K., &
https://doi.org/10.17485 /ijst/2016/v9i16 /89804 Kushwaha, A. (2024). A concept of hydroponic system in
horticultural crops. Asian Journal of Biology, 20(3), 1-6.

9. Lynham, P. (2022). From data to information. In Elsevier https://doi.org/10.9734/ajob/2024 /v20i
eBooks (pp. 11-47). https://doi.org/10.1016/b978-0-12- 3390
817634-4.00002-1

17. Singh, S.K,, Singh, D., Velmurugan, A., Jaisankar, I., & Swarnam,

10. Morrow, R. C. (2008). LED lighting in horticulture. T. P. (2008). Coping with Climatic Uncertainties Through
HortScience, 43(7), 1947-1950. Improved Production Technologies in Tropical Island
https://doi.org/10.21273 /hortsci.43.7.1947 Conditions. In Elsevier eBooks (pp. 623-666).

https://doi.org/10.1016/b978-0-12-813064-3.00023-5

11. Pramod Singh, & Pramod Singh. (2023, March 25).

Floriculture: The Art and Science of Flower Cultivation. The 18. View of Assessing Eco-Friendly cultivation Techniques to
CEO Magazine India. promote sustainability in the floriculture industry. (n.d.).

12. Roberto, S. R.,, & Colombo, R. C. (2020). Innovation in 19. Wani, M. A, Nazki, I. T, Din, A, Igbal, S., Wani, S., Khan, F. U,, &
propagation of fruit, vegetable and ornamental plants. Neelofar, N. (2018). Floriculture Sustainability Initiative: The
Horticulturae, 6(2), 23. Dawn of New Era. In Sustainable agriculture reviews (pp.
https://doi.org/10.3390/horticulturae6020023 91-127).https://doi.org/10.1007/978-3-319-75190-0 4

13. Rout, G. R, & Das, G. (2022). Omics in commercial flowers:

Applications and prospects. In Elsevier eBooks (pp. 545-560).
https://doi.org/10.1016/b978-0-323-89905-5.000252
05. © 2024 Journal of Diversity Studies. All Rights Reserved.


https://doi.org/10.17485/ijst/2016/v9i16/89804
https://doi.org/10.1016/b978-0-12-817634-4.00002-1
https://doi.org/10.1016/b978-0-12-817634-4.00002-1
https://doi.org/10.21273/hortsci.43.7.1947
https://doi.org/10.3390/horticulturae6020023
https://doi.org/10.1016/b978-0-323-89905-5.000252
https://doi.org/10.9734/ijpss/2023/v35i143040
https://doi.org/10.9734/ijpss/2023/v35i143040
https://doi.org/10.48175/ijarsct-7080
https://doi.org/10.9734/ajob/2024/v20i3390
https://doi.org/10.9734/ajob/2024/v20i3390
https://doi.org/10.1016/b978-0-12-813064-3.00023-5
https://doi.org/10.1007/978-3-319-75190-0_4

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

