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Preface (A11)

This report presents the outcomes of the international seminar “Transforming
Floriculture for a Resilient Future” organized on August 26, 2025, through the collaboration
between the National Research Council of Thailand (NRCT), Ministry of Higher Education,
Science Research and Innovation, and the Thailand Institute of Scientific and Technological

Research (TISTR).

The seminar was conducted under the framework of the Center of Expertise in
Ornamental Plant Production Technology, with the objective of advancing research, fostering
innovation, and strengthening cooperation in the floriculture sector. Distinguished experts,
researchers, entrepreneurs, and representatives from both public and private organizations

participated, contributing valuable insights and experiences.

This document has been prepared to summarize the key discussions, knowledge
shared, and perspectives presented by international experts. It is intended to serve as a
reference for researchers, policymakers, and stakeholders, as well as a resource to guide future

directions for the sustainable development of floriculture in Thailand and beyond.
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Introduction and Objectives of the Seminar

On August 26, 2025, the National Research Council of Thailand (NRCT), under the
Ministry of Higher Education, Science, Research and Innovation, in collaboration with the
Thailand Institute of Scientific and Technological Research (TISTR), organized an international
seminar entitled “Transforming Floriculture for a Resilient Future.” The event was held at
Rama Gardens Hotel, Bangkok, under the framework of the Center of Expertise in Ornamental

Plant Production Technology.

The Hub of Talents in Floriculture Production Technology was established as
Thailand’s central platform to advance research, innovation, and knowledge sharing in
ornamental plant production. It brings together domestic and international experts to
strengthen collaboration in breeding, cultivation, postharvest management, and product
development. The hub aims to enhance national capacity through multidisciplinary networks
among government, academia, and the private sector, while also expanding ASEAN and global
partnerships. By leveraging expert databases and innovation, it seeks to address production
challenges, meet international standards, and boost Thailand’s competitiveness in the global

floriculture market.

The seminar was officially opened by Dr. Wiparat Dee-ong, Executive Director of NRCT,
who emphasized NRCT’s commitment to advancing research and knowledge in the floriculture
sector. She noted that NRCT continuously allocates resources to support research with the
aim of generating outcomes that contribute to academic advancement, economic growth,
social benefits, and community development, ultimately supporting the achievement of

national sustainable development goals.

In his welcome remarks, Assistant Professor Dr. Weerachai Achanvach, Governor of
TISTR, highlighted the importance of the Center of Expertise in promoting capacity building for
researchers and personnel. The Center focuses on plant breeding and improvement, plant
disease management, postharvest technology, and related areas of ornamental plant research.

He also stressed the significance of building collaborative networks with both domestic and



international researchers to facilitate knowledge transfer to future generations, particularly in

breeding, disease prevention, postharvest management, and product utilization.

The seminar provided a platform for knowledge exchange and skill development in
floriculture research, with participation from researchers, entrepreneurs, and stakeholders
from the public and private sectors. International experts were invited to deliver lectures on

key topics, including:

® Prof. Dr. Duong Tan Nhut (Institute of Life Science, Vietnam Academy of Science
and Technology, Vietnam)
Shaping the Future of Floriculture Industry through Research
® Dr. James Keach (University of Hawaii at Manoa, USA)
Orchid Breeding & Marketing: Observations & Examples
® Prof. Dr. Tzong-Ru Lee (National Chung Hsing University, Taiwan)
How to Build a Resilient Flower Industry: Functions of the Flower Auction System
® Mr. Kasan Chavanapanit (G.G.D. Trading (Thailand) Co., Ltd., Thailand)

Orchids and the Challenge of Thailand in the Global Floriculture Industry

Overall, the seminar served as an important forum for strengthening international
cooperation, enhancing research capacity, and supporting innovation in floriculture to ensure

resilience and sustainability in the future.



Presentation Summary

Topic 1: Shaping the future of floriculture industry through research

Speaker: Prof. Dr. Duong Tan Nhut, Institute of Life Science, Vietnam Academy of Science

and Technology, Vietnam

Prof. Dr. Duong Tan Nhut is a leading expert in Plant Biotechnology with extensive
contributions to research and education. He has authored nearly 500 scientific publications,
including one book with Kluwer Academic Publishers, over 30 book chapters, two books with

Springer, and ten books with national publishers.

He currently serves as Head of the Molecular Biology and Plant Breeding Department
and is President of the Plant Physiology Society. In addition, he is an Associate Editor of the
Plant Cell, Tissue and Organ Culture Journal (Q1), reflecting his international recognition in

the field.

Lam Boéng Province in Vietnam

The capital of Lam Béng Province in Vietnam is located 1,500 meters (4,920 feet) above
sea level on the Langbiang Plateau in the southern Central Highlands (Tay Nguyén). Its pine
forests, rolling hills, and small lakes evoke the alpine regions of Europe. The city is a popular
tourist destination, valued for its temperate climate, scenic waterfalls, and lakes, with average
temperatures around 17°C and rarely exceeding 25°C in the hottest season. It is also renowned
for its orchid cultivation, roses, vegetables, and fruits, and is developing a nascent wine-making

and flower-growing industry.
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Plant tissue culture facility in Lam Dong province

Da Lat City, often called the “paradise” of plant tissue culture, is a major hub for this
advanced horticultural technique in Vietnam. The city hosts over 80 establishments—both
large and small—that use tissue culture methods to propagate plants. Together, these
facilities have an impressive annual production capacity of approximately 70 million plantlets,

supplying both domestic and international markets.

In addition to high production, Da Lat is recognized as the birthplace of many new
plant tissue culture technologies, making it an important center for innovation in horticulture.
The combination of favorable climate, skilled workforce, and strong industry infrastructure has
helped establish Da Lat as a leading location for producing high-quality, uniform, and disease-

free plants through tissue culture.




Floriculture Advancement through Research and Innovation
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One of the notable contributions to the field of plant biotechnology is the
development of alternative culture systems for tissue culture. Since 2002, His research has
focused on replacing the conventional glass culture vessels with nylon bags as culture
containers. These nylon bags, which are widely available in supermarkets, provide a simple,

cost-effective, and practical alternative to traditional materials.

This method has since been widely adopted by tissue culture laboratories throughout
Vietnam. The procedure involves preparing the format and support structure, after which the
nylon bags can be used as vessels for plant tissue culture. Despite their simplicity, these bags
have been shown to function effectively, thereby reducing the reliance on more expensive

culture equipment.

The introduction of this system represents a significant innovation in improving
accessibility and scalability of tissue culture practices, particularly in contexts where resources

are limited.
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In the future, this system can be readily applied in other countries as well. The required
materials are inexpensive and easily available from local supermarkets. The nylon film can be
shaped into the desired form, sterilized effectively by autoclaving, and subsequently used as
a replacement for conventional glass culture vessels. This approach therefore represents not
only a practical alternative but also a foundational platform for improving and expanding

tissue culture systems.



In addition, Prof. Dr. Duong Tan Nhut has conducted extensive research in plant tissue
culture with potential applications at the commercial scale. His work includes studies on silver
nanoparticles, copper nanoparticles, metal nanoparticles for sterilizing culture media, and the
use of metal nanoparticles to replace ion salts in media, among others. He has also authored
books compiling all the plant tissue culture techniques he has developed, sharing his

knowledge with individuals, institutions, and organizations.

Development of Tube-Shaped Nylon Film Culture System for Shoot Regeneration in

Sinningia Leaf Explants

Another research work of Prof. Dr. Duong Tan Nhut, is PRIMARY DESIGNS OF TUBE-
SHAPED NYLON FILM CULTURE SYSTEM IN SHOOT REGENERATION OF Sinningia spp. LEAF
EXPLANTS. This study examined the effects of different plant growth regulators on shoot
regeneration from leaf explants of Sinningia spp. (Gloxinia). The highest regeneration rate
(100%) was achieved on MS medium supplemented with either 2.0 mg/l BA or a combination
of 2.0 mg/l TDZ and 0.5 mg/l NAA. The maximum number of shoots (25.5 shoots per explant)

was observed on MS medium with 1.5 mg/l TDZ and 0.5 mg/l NAA.

A novel tube-shaped nylon film (TNF) culture system, designed from low-cost nylon
bags (USD 0.003-0.005 per bag), was also tested for its efficiency in Gloxinia propagation. The
TNF system containing MS medium with 0.2 mg/l TDZ produced the highest number of
regenerated shoots (18.8 shoots per explant). These findings demonstrate that the TNF system
offers a practical and cost-effective method for Gloxinia shoot regeneration and may be

applied to the micropropagation of other ornamental plants.
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cThe tube-shaped nylon film culture system demonstrates that readily available
materials can effectively replace conventional glass vessels in tissue culture. Instead of using
glass tubes, nylon film can be adapted into small culture tubes with volumes of 5-10 mL,
suitable for culturing stem segments and small shoots. This study represents the first
systematic application of nylon-bag tissue culture for plant body parts on a mass scale, and

the method has since been applied successfully in commercial tissue culture laboratories.




The development of this system began in 2002, with the first publication released in
2005. Since its introduction, the method has been presented at international conferences and

has become a subject of training for undergraduate, master’s, and doctoral students.

Thin cell layer culture system
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Thin cell layer culture system

In addition to this work, another important technology was pioneered by a French-
Vietnamese scientist, a distinguished professor in France, who published her findings in Nature
in 1973. The most significant aspect of her contribution was the ability to control the gaseous
environment of the culture system, which represented a groundbreaking advancement in

plant tissue culture technology at the time.

This technology allows the use of virtually any part of a plant. Depending on the size
of the plant and the culture medium, it is possible to control cell programming,
morphogenesis, and other developmental processes. This approach represents a major

advancement in plant tissue culture and biotechnology.
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LED PACK system

In 1996, a collaboration with Professor Michio
Tanaka in Japan led to the pioneering
development of LED lighting as a replacement for
fluorescent lights in plant tissue culture, marking
the first application of this technology worldwide.
Over six years, simple LED systems using red and
blue diodes were designed, and various red-to-

blue light ratios were tested to optimize plant

growth and morphogenesis.

During the PhD research, this approach was applied to six plant species, including orchids,
small fruits, and flowers. Upon returning to Vietnam, the technology was implemented locally,
resulting in LED systems with optimized light ratios, such as 80% red and 20% blue.
Subsequent studies expanded the spectrum to include green, white, and yellow wavelengths,
providing precise control over plant development and establishing a foundation for further

research and training in advanced tissue culture techniques.
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Stem elongation for plant micropropagation

Growing new plants through micropropagation often uses nodal and internodal
explants, which is a simple and effective method. However, in some plants like Paphiopedilum
and Nepenthes, the internodes are very short and not clearly visible. This makes it hard to
prepare proper explanations for micropropagation. In addition, their tightly clustered leaves

make it difficult to clean the explants properly.

I n vitro shoot
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Previous studies have shown that red LED light, darkness, and the plant hormone
gibberellic acid (GA3) can help lengthen stems in both natural and laboratory conditions. This
system explores how different types of LED light (including different blue-to-red light ratios),
dark conditions, and GA3z affect stem elongation in Paphiopedilum, Anthurium, and

Nepenthes. The findings could improve the efficiency of plant propagation in these species.
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[Wustration of the 'UniPACK' system with blue LED and red LED light source combined

with "Culture Pack"
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LED CAP

MIRACLE
PACK®

The LED Uni-Pack (LP) system is a space-saving plant culture setup that can be stacked
efficiently. Plant growth experiments with Cymbidium plantlets tested different blue-to-red
LED light ratios: 100% red, 90% red + 10% blue, 80% red + 20% blue, and 70% red + 30%
blue. Another test compared plantlet growth under 90% red + 10% blue LED and in a Plant
Growth Facility (PGF) using varying light intensities (45, 60, 75 [lmol m “s ' LED, and 45 Jmol

m s ' fluorescent light).

The Wireless Power Transmission LED Uni-Pack (WPT-LP) is a variation of the system
that operates with wireless power, offering flexibility while maintaining the same stackable,

space-efficient design.
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The “UniPACK” system is designed to save space and can be stacked on top of each

other, making it efficient for plant culture.

For Cymbidium plantlets, srowth was tested under different blue-to-red LED light ratios:

® 100% red LED

® 90% red LED + 10% blue LED

® B80% red LED + 20% blue LED

J

70% red LED + 30% blue LED
Another experiment compared plantlet growth under:

® 90% red LED + 10% blue LED, and
® PGF (Plant Growth Facility) with varying light intensities (45, 60, 75 fmol m “s ' LED

light, and 45 mol m * s ' fluorescent light).
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Wounding Manipulation

Paphiopedilum orchids are high-value plants, but their wild populations are threatened
by overcollection and habitat loss. They are difficult to propagate in vitro, particularly through
tissue culture. This chapter focuses on improving shoot regeneration in Paphiopedilum

callosum using wounding manipulation and shoot tip removal techniques.

The study showed that applying these methods, together with plant growth regulators,
significantly increased shoot regeneration rates and improved plant quality. Regenerated
plants rooted successfully on in vitro media supplemented with organic additives and
displayed enhanced growth when transferred to peat moss substrates in the greenhouse.
These techniques offer practical solutions for the efficient propagation and conservation of

this valuable orchid species.

In vitro hydroponic culture system

Establishment of the in vitro hydroponic culture system
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Microponic culture system
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Metal nanoparticles are used in plant tissue
culture for multiple purposes: they help
sterilize explants and culture media, act as
plant growth regulators, and enhance the
growth and development of plantlets.
Additionally, they show promise for
developing new culture media as a
potential alternative to traditional ion-salt-

based media.
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Conclusion of Q&A session:

This technology allows flowers to be produced in vitro, in a bottle, which makes it
possible to apply irradiation for mutation experiments. The most important step is to first
develop a reliable in vitro flowering protocol, which usually requires multiple trials to achieve
success. Once the protocol is established, shoots can be treated with irradiation or other
mutation methods and cultured under the same conditions to induce flowering. For example,
in my work in Korea, shoots treated with irradiation produced some in vitro flowers. Although
the flowers were not fully normal, their color could still be observed. Overall, in vitro flowering
is challenging but achievable, and establishing a solid protocol is essential before attempting

mutation experiments.

Metal nanoparticles are highly effective for disinfection in tissue culture, addressing a
major contamination problem. Due to their very small size (2-10 nanometers), they are used
at low concentrations, and while reclamation is limited, their release can be monitored. In
addition to their antimicrobial properties, nanoparticles can enhance plant growth, with
cultures sometimes reaching in one to two weeks what normally takes a month. They are also
relatively easy to apply in culture media, and when combined with phytohormones and

established protocols, they can be successfully used in various tissue culture applications.

The tissue culture industry in Vietnam is rapidly expanding, particularly for flowers and
ornamental plants, with an annual production of about 70 million plants. Prices vary by
species and market, ranging from 0.05-0.5 USD per plant domestically to around 2 USD per
plant for exports. Although tissue culture is initially more expensive than traditional cuttings,
it offers disease-free, uniform, and faster-growing plants, making it a cost-effective solution for

large-scale and export-oriented production.
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Topic 2: Orchid Breeding & Marketing: Observations & Examples
Speaker: Dr. James Keach, University of Hawaii at Manoa, USA

In the seminar, the speaker primarily discussed various studies and highlighted

emerging trends.

Dr. James Keach holds a B.A. in Natural Science from Hampshire College, an M.S. in
Crop Science from Washington State University, and a Ph.D. in Plant Breeding from Cornell
University. In addition to academic achievements, the speaker has professional experience
serving as an Ornamental Crops Extension Agent, providing expertise and practical support to

the horticulture industry.

Before joining the University of Hawai‘i, the speaker gained diverse professional
experience in the horticulture and plant science fields. This included working with Arbec
Orchids in Maryland, Frankie’s Nursery in Waimanalo, and Pioneer Hi-Bred in Kunia, as well as
completing various internships in Thailand. Additionally, the speaker contributed to
international projects at Gardens by the Bay in Singapore, further broadening their global

perspective in the industry.

The speaker currently serves as Extension Faculty on Kaua‘i, with responsibilities
spanning a broad range of agricultural and horticultural activities. Their work includes research
and support for trilingual ornamentals such as orchids, as well as recent efforts in turmeric
cultivation. Several turmeric varieties originating from Thailand have shown strong adaptability
to the local climate, presenting significant potential for future development. In addition to
these initiatives, the speaker continues to engage with legacy programs focused on diverse
crops. A key aspect of their current work also involves the identification and characterization
of new plant diseases, with the long-term aim of developing resistant varieties or practical

management solutions to benefit growers.
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Cooperative Extension

The Cooperative Extension system originated in the United States over 150 years ago
as a federally supported initiative to connect academic research with farmers and markets.
While universities and public institutions generate valuable research, there is often a gap in
ensuring that growers benefit directly from these findings. Cooperative Extension addresses
this gap by serving as a bridge between researchers and producers. The speaker emphasized
that forums and events play an important role in fostering these connections. Their work
primarily involves engaging with growers through farm visits, orchid shows, society meetings,
and community events. Activities range from informal talks on topics such as orchid judging
and pricing to hands-on demonstrations, including strategies for managing invasive species in
landscaping. Positioned between research and instruction faculty, the speaker’s role is
centered on outreach and practical application, facilitating collaboration and knowledge

exchange across academia, industry, and commercial production.

Orchid Works

The ongoing orchid research is primarily informed by interactions with growers, as well
as insights gained from orchid shows and agricultural fairs. As an accredited judge with the
American Orchid Society Judging Program, the researcher not only engages with the general
public but also gathers perspectives from commercial growers and government officials

regarding key challenges.

One pressing issue currently under investigation is the suspected presence of viral
infections in certain orchid varieties. The absence of clear symptomology complicates
diagnosis, and therefore, controlled inoculation experiments are being conducted to

characterize these viruses and provide growers with reliable identification methods.

Another major research initiative focuses on the use of invasive plant species as
alternative growing media for orchids. Given that orchids can thrive on diverse substrates and

are not consumed by humans, this presents an opportunity to repurpose invasive species in

20



Hawaii. Studies are being conducted to determine which invasive tree species may serve as
suitable media, while also identifying those that may demonstrate phytotoxic or allelopathic

properties.

Particular attention has been given to tree fern fiber, widely recognized as a high-
quality orchid substrate. Traditional sources of this material are increasingly scarce, but an
invasive tree fern species in Hawaii presents both a challenge and an opportunity.
Collaborations with conservation teams aim to repurpose eradicated invasive ferns as orchid
media, offering a sustainable and locally available alternative to imports such as New Zealand-

sourced substrates.

Orchid Breeding and Marketing

The presentation addressed the relationship between orchid breeding and marketing,
emphasizing the importance of aligning breeding objectives with market demands. A central
issue raised was the distinction between the end-users of orchids and the growers who
cultivate them. While breeders may focus on meeting the needs of growers, the ultimate

consumer base may have very different preferences.

The speaker highlichted how breeding goals vary depending on product type. For
instance, cut flowers require distinct characteristics compared to potted plants, and breeding
for large-scale growers prioritizes uniformity and predictability, whereas breeding for hobbyists

values novelty and uniqueness.

Consumer expectations also play a significant role. Popular demand for rare traits, such
as the “black orchid,” reflects cultural fascination and strong market potential. Thailand’s
recent success in developing a deeply saturated black orchid demonstrates the long-term

breeding efforts required to achieve high-value outcomes.

In addition to floral traits, the presentation underscored the importance of non-
flowering characteristics. Features such as foliage quality, fragrance, and overall aesthetic
appeal can sustain consumer interest when orchids are not in bloom. For example, mottled

leaves or unique plant structures enhance year-round attractiveness and marketability.
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In conclusion, successful orchid breeding requires balancing srower needs for efficiency
with consumer desires for novelty and beauty. Strategic breeding that integrates both
perspectives is essential for maximizing the commercial value and long-term sustainability of

orchid products in the marketplace.

Heterogeneity in consumer preferences for orchids

The study examined heterogeneity in consumer preferences for orchids using data
from 540 respondents surveyed at orchid shows in Japan and the UK, as well as online across
Asia, Europe, the USA, Canada, and Australia. The respondents represented a mix of casual
and serious orchid enthusiasts, providing insights into both in-person and online buying
behaviors. This broad sample allowed the researchers to analyze global trends while also
identifying specific market segments.

A Latent Class Model (LCM) was iies

Attributes and attribute levels of orchids used in the final choice experiment.

employed to categorize respondents into _ Auwribue Levels Description
Flower Red Primary flower colour. Respondents were
.. . 1 Whit ked toi ibl d I
distinct subgroups based on gender, hobbyist O e i o . L oo A
Yellow range of orchid flower colours, based on
. . Green complementary colour theory.
status, whether they grew Paphiopedilum Black
Frequency  Rarely found References to wild plants were not included
. in trad. e I due t f itivity followi
orchids, and whether they had purchased TUC" Peoeatly feedbackduring the pliotstisy, wieh rarty

found for sale trade’ used to capture preferences for novelty
whilst minimising social-desirability bias.

plants online in the past year. This approach

Number of Single flower  The number of flowers present on the plant.
flowers  Multiple
flowers

enabled the identification of patterns in

Species/ Species Whether the plant is a species, a hybrid or a
Hybrid Hybrid complex hybrid (result of breeding hybrids
. . . . . C | together, or hybrids with ies).
preferences and buying behaviors, highlighting ENRAL ogether: or hybrids with species)
Price $15 Range based on upper and lower limits of
i $30 orchid prices found on general sale online and
differences among types of consumers rather v et oot it
$75 continuity across different survey areas.
H H H $105 Simpl Tt ided t h
than assuming uniformity across the market. pp oo i it

However, there were substantial differences in price sensitivity between regions. For
instance, a rare Paphiopedilum orchid could command prices up to $3,000 in Japan, compared
to $500 in the US or UK. This suggests that cultural factors and collector markets strongly

influence willingness to pay.
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Study on Cold Tolerance in Intergenetics Hybrids of Phalaenopsis, Rhynchostylis, and

Vanda

At the World Orchid Conference in Taiwan, researchers presented a study focused on
breeding cold tolerance into banded-type orchids. Using native Taiwanese species such as
Holcoglossum pumilum, they created hybrids with traditional orchids. While Vanda species
are typically laree—often exceeding a meter in height—and require hot-growing conditions,
the hybrids demonstrated significant improvements. Plant size was reduced to approximately

one-third of a meter while retaining large, attractive flowers and pre-flowering potential.

The researchers also explored further combinations, crossing these hybrids with
Phalaenopsis. This resulted in plants with the familiar Phalaenopsis flower shape, vibrant
coloration, enhanced cold tolerance, and other desirable traits. The work illustrates how
intergeneric and interspecific breeding can not only diversify floral forms and colors but also

expand the environmental adaptability of orchids.

Such developments have practical implications for cultivation. In warmer areas like
central Thailand, Vanda orchids already thrive, but in cooler regions such as Chiang Mai or
Chiang Rai, growers face challenges. By incorporating cold-tolerant species, breeders can
reduce plant size, broaden the cultivation range, and create hybrids suited for new markets

and climates.

The study on cold tolerance in intergeneric hybrids of Phalaenopsis, Rhynchostylis,
and Vanda highlights the potential for expanding orchid cultivation into cooler climates. While
Vanda species are often limited by their heat requirements, the incorporation of native species
such as Holcoglossum pumilum from Taiwan—known for its cool-growing habit and compact
form—offers valuable traits for breeding. Intergeneric hybrids created from these crosses retain
some of these desirable characteristics, combining ornamental appeal with improved

tolerance to lower temperatures.
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Holc. pumilum Holc. Pink Jenny Holc. Pink Jenny
x V. Bai Blue x Rhy. gigantea
Inset: x Phal. Heliodor

Other studies

Other studies on international market trends in orchids emphasize traits that enhance
global competitiveness and consumer appeal. Key factors include reduced plant size and
weight to lower shipping costs, tolerance to varied storage temperatures, and ease of
propagation to support large-scale production. Additionally, the ability to control flowering
time improves supply chain planning, while extended vase life increases value for both
retailers and end consumers. Together, these characteristics shape breeding priorities and

market strategies in the international orchid trade.

Novel Orchid Breeding to Meet Future Market Demands - Breeding Goals for Dendrobium

nobile

1. Plants should grow upright, with flowers appearing at the lower nodes along the
entire pseudobulb.

2. Flowering plants should retain healthy green leaves and offer a wide range of flower
colors, shapes, and attractive displays.
The production cycle—from flask stage and young plants to fully flowering plants—

should be as short as possible to increase turnover and efficiency.
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3.

(day length) or temperature.
a.

maximize consumer enjoyment.
5.

Flowering in Dendrobium nobile should be controllable through either photoperiod

The display period, or “desk appreciation period,” should last at least six weeks to

New cultivars should be resilient, showing tolerance to environmental changes as

well as resistance or tolerance to pests and diseases.

Phalaenopsis breeding goals

Breeding goals for Phalaenopsis
emphasize the development of plants with
double or multiple flower spikes, ensuring a
greater number of blooms per plant. The
flowers should be of substantial size and
substance, enhancing both visual appeal and
durability. In addition, incorporating fragrance
into new cultivars is a key objective, adding

further value and consumer appeal.

Breeders in Hawai'i provided several examples of targeted breeding strategies.

Brassavola is used to accelerate generation time, while heat-tolerant Cattleya coccinea is

selected to improve environmental resilience.

For Dendrobium spectabile, breeding efforts

focus on developing plants that flower while still small, which contributes to faster maturation

and shorter production cycles.

Brassavola nodosa

Cattleya coccinea

Dendrobium spectabile
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Breeding for Seed Propagation - Amphidiploids

Breeding
Dendrobium
Orchids
| in Hawaii

(PLL):
A cut flower
and pot
plant

Den. Jaquelyn Thomas 4N (SS):
One of the most popular orchid cut flowers

At the University of Hawai'i, Anthurium breeding follows a participatory approach,
involving active collaboration with industry stakeholders. A Florist Advisory Board evaluates
breeding lines, providing feedback on traits of commercial importance. Additionally, yearly
research updates are presented at industry meetings, allowing growers and florists to preview

new breeding lines and stay informed on ongoing developments.

Gardens By The Bay, Singapore

Dendrobium
crumenatum

Breeding intermediate orchids,
using cold x hot

Dendrobium Kiat Tan
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GB - Easily Exportable Orchids

el YRS
Tolumnia Jairak Flyer

Eryumnia GB Jewel

Taiwan - Orchis Floriculturing (Cooperative)

Orchids Floriculturing Cooperative (Taiwan):

® C(Centralized sales from multiple growers.
Offering orchids from different climates in one location.

Reached a wide range of customers.

Value-added strategies:

® Agritourism: small botanical garden and orchid preservation.
Orchid products: dried/pressed flowers, hand creams, perfumes, and other

phytochemical-based items.

Benefits:

® Generates revenue from orchids that may not be visually striking.
® Fxpands market opportunities beyond traditional flower sales.

® Connects cultivation with consumer experience and branding.
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Trends about Orchids

1. Color preferences in orchids vary by region:

® [Example: A Cattleya breeder sells muted “art-shade” colors in Japan but bright

colors in the USA.

2. Influencing factors:

® Holidays and cultural markers can affect preferred flower colors.

® | ocal traditions, such as Thai days of the week, may guide color choices.

3. Species variation in orchids:

O Horticultural forms increase a species’ aesthetic diversity.

O New or rare forms are highly sought after by collectors.

O Line-breeding and spontaneous mutations generate additional forms.
O Different forms can be combined to create novel variations.

Mutations can also be induced to expand diversity further.
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Combining Horticultural Forms

Cattleya walkeriana (Flamea) 'Exibida’
AM |AQS | (82 points)
Exhibitor: Orchid Eros

Photographer: Glen Barfield

Cattleya walkeriana (Semi-Alba)
'Springwater Beauty'
AM |AQS | (85 points)

Exhibitor: Springwater Orchids

Photographer: Tom Kuligowski

Cattleya walkeriana (Semi-Alba Flamea) 'Erick'
FCC JAOS | (90 points)
Exhibitor: Erick Arce

Photographer: Jorge Enrique Cespedes
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Cattleya purpurata (Striata) 'Candy Cane'
AM |AQS | (81 points)
Exhibitor:Amy & Ken Jacobsen

Photographer:Chaunie Langland

Cattleya purpurata (Werkhauseri)

'Shogun's Silver Giant'
AM |AQS | (82 points)
Exhibitor:Shogun HawaiiMatthias Seelis

Photographer:Glen Barfield

Cattleya purpurata (Werkhauseri-Striata)
'Ray LaMontagne'

AM |AQS | (82 points)
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Certain orchid species, such as Vanda falcata and Cymbidium ensifolium, exhibit
numerous mutations, with dedicated orchid societies focused solely on studying and

showcasing their various forms.

Seasonality & Flower Induction

Flowering in orchids can be influenced by seasonal cues, particularly temperature
changes. A drop in temperature is traditionally used to induce flowering in Cattleya mossiae
and its hybrids and is widely applied in Phalaenopsis cultivation. Anecdotal evidence also
suggests it may be effective for other orchid species. Conversely, raised temperatures can

trigger flowering in species such as Vanda falcata.

Fragrance

Fragrance in orchids can be a divisive trait, as preferences vary among consumers. However,
scented orchids are often highly sought after, with many buyers specifically seeking out

fragrant varieties.
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Floral survey

Floral surveys target growers, florists, and consumers to gather insights on preferences and
trends. These surveys can range from simple to complex, depending on the objectives. To
encourage participation, incentives such as promotional items (schwag), seeds, or small

seedlings (e.g., 2-inch plants) are often offered.

Concluding Thoughts & Breeding Ideas

Breeding strategies should consider substrate tolerance due to the rising costs of common
growing media. Interestingly, orchids identified only by trade names can also be used in
breeding programs. There is a strong need to attract younger generations to orchid farming.
According to breeders, social media is essential for reaching younger customers, and orchids
must be “demystified” to compete with popular plants like succulents and aroids. Breeding

smaller plants suitable for limited spaces can help engage new growers.

For the broader market, rapid production is a key driver, even if mass-market plants face
some stigma among enthusiasts. Initiatives like “ice cube orchids” illustrate how accessible,
easy-to-grow varieties can serve as entry points for beginners while supporting market

expansion.
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Topic 3: How to build a resilient flower industry: functions of flower auction system
Speaker: Prof. Dr. Tzong-Ru Lee, National Chung Hsing University, Taiwan

Prof. Dr. Tzong-Ru Lee of National Chung Hsing University, Taiwan, discussed strategies
for building a resilient flower industry, emphasizing the critical functions of the flower auction
system. He highlighted how auctions facilitate price discovery, ensure fair market transactions,
and support efficient distribution, which together stabilize the market and enhance growers’
resilience against supply fluctuations and external shocks. Dr. Lee drew on his extensive
international experience, including roles with the International Association for Agricultural
Sustainability, the Al Centre for Decision Analytics at the University of Alberta, and the Food
Waste Innovation research group at the University of Otago, to underscore the global
relevance of transparent, well-structured auction systems in strengthening both economic

sustainability and operational efficiency in the floriculture sector.

1. Resilient Flower Industry

1.1 Definition of Resilience in the Flower Industry:

In the context of the flower industry, resilience refers to the system’s ability to recover
and return to its original or desired state after facing disturbances, such as market
fluctuations, environmental stresses, or supply chain disruptions (Mensah & Merkuryev, 2014).
Pooley (2010) illustrates this concept metaphorically, describing resilience as “a bit like a
rubber ball: if it’s under pressure, it can spring back to its size and shape and carry on
without sustaining undue damasge.” Applied to floriculture, resilience implies that growers,
markets, and supporting systems can absorb shocks while maintaining stability, continuity,

and long-term viability.

1.2. Characteristics of Flower Industry in Resilient Flower Industry

Flower farmers often face two key concerns in sustaining their livelihoods.
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1. Where are the buyers for flower farmers?

Flower farmers rely on different types of buyers. Each channel offers opportunities

but also presents challenges in terms of access, consistency, and market reach.

2. Demand is not stable; prices are always up and down.

The flower market is highly volatile, with demand fluctuating due to seasonality,
special occasions, and consumer trends. This instability leads to frequent price changes,
creating uncertainty and financial risk for farmers. If buyers can give a stable price, it will be

good for farmers to increase production.

1.3. Auction System in Resilient Flower Industry

Auction System in the Resilient Flower Industry with the two main types:

1. Antique Way

The antique way refers to the traditional auction system where bidding starts at a
low price and gradually increases as buyers compete until the highest price is reached. This
method benefits sellers when demand is strong, but it can be slow and may not always

ensure fair price discovery in volatile markets.

2. Dutch Way

The Dutch auction system, widely used in the flower industry (especially in the
Netherlands), works in the opposite direction. The auction clock starts at a high price, which
then decreases until a buyer accepts it. This method is faster, reduces transaction time, and
helps balance supply and demand more efficiently. It also prevents oversupply from

drastically lowering prices, making it more resilient for perishable products like flowers.

1.4. The hypotheses for building a resilient flower industry through the flower auction

system:

Many countries have tried to adopt the flower auction system.Some countries failed

because they did not understand the key hypotheses behind a successful system.
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1. Flowers’ Association

2. Standard grading system

3. Who owns the wholesale system/facility

4. Government support

5. University research/research institute involvement

6. Build a good ecosystem with at least logistics company, IT company, skilled staff to
good

at setting up a good initial auction price for flowers

1.5. Differences between DC (Distribution center) and wholesale auction system for

agriculture products (WAS) in Resilient flower industry
1.5.1 DC (Distribution Center) definition

A Distribution Center (DC) is commonly defined as a type of warehouse where storage
is minimal or even absent, with the main focus placed on the quick movement and distribution
of goods rather than long-term holding (Higginson, 2005). It plays a central role in the supply
chain by serving as a hub that connects factories with retailers, ensuring products are efficiently

transferred from production sites to markets (Li et al., 2008).

i
h
i)

Factory Transport Warehouse Transport Retailer

1.5.2. Differences between DC (Distribution center) and wholesale auction system for

agriculture products (WAS) in Resilient flower industry

1. From the Supplier (Farmer) Viewpoint

® DC (Distribution Center):
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O Farmers deliver products to the DC, and wait for buyers who have matching
demand. This way gives more stability but less flexibility to capture peak
market prices.

® WAS (Wholesale Auction System):

O Farmers bring flowers directly to the auction, where multiple buyers
compete.

O This can maximize earnings when demand is high but also exposes farmers to

price volatility when demand is weak.

2. From the Buyer Viewpoint

® DC (Distribution Center):
O Buyers don’t need to go to suppliers directly, they can go to DC and can
secure consistent supplies with agreed quality standards.
O Prices are more predictable but offer less chance to benefit from sudden
market dips.
® WAS (Wholesale Auction System):
O Buyers compete in real-time, which can allow them to purchase at lower
prices if supply is abundant.
O However, they face uncertainty due to fluctuating prices and must act quickly

in competitive biddinsg.

In the case of a Distribution Center (DC), suppliers and buyers are typically unknown
to each other initially; their contact information and addresses are usually exchanged only
after transactions are arranged. In contrast, with a Wholesale Auction System (WAS), farmers
deliver their products directly to the auction facility and ensure proper quality and logistics.

Buyers interested in purchasing can then attend the auction in person to bid on the products.
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3. Price Mechanism

® DC (Distribution Center):
O Prices are often negotiated in advance, fixed by contracts, or set by the DC
operator.
Provides stability and reduces risks but may not reflect real-time market
demand.
® WAS (Wholesale Auction System):
O Prices are determined through open bidding, driven by supply and demand at

the auction moment.

In a Distribution Center (DC), prices are typically determined before the products arrive
at the facility, providing suppliers with certainty regarding their earnings. In contrast, in a
Wholesale Auction System (WAS), the pricing process is more complex. When products are
delivered to the auction, suppliers do not know the final price in advance, as it is determined

through competitive bidding during the auction.

2. Taiwan Flower Supply Chain Flowchart

flower shop
Cooperative Taipei Flower Auction Market Floral Design Studio
Taichung Flower Auction Market Gift Shop
Changhua Flower Auction Market ===pi Hotel/Restaurant
Farmers’ Tainan Flower Auction Market Wedding Planning Company
Association Kaohsiung Flower Auction Market Enterprises
Government Units

E-commerce
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The Taiwan flower supply chain connects suppliers on the left to consumers on the
right. Farmers collaborate through cooperatives and farmers’ associations to access expert
guidance and market information. They then choose which auction market to send their
products to—such as Taipei, Taichung, Changhua, Tainan, or Kaohsiung—based on data
comparing potential prices. Buyers, including flower shops, floral design studios, sift shops,
hotels/restaurants, wedding planners, enterprises, and government units, participate in the

auction system to purchase the flowers, which are ultimately distributed to end consumers.

Moreover, farmers can also meet consumers through ecommerce channels.

Taipei Flower Auction Market Taichung Flower Auction Market Changhua Flower Auction Market Tainan Flower Auction Market Kaohsiung Flower Auction Market

3.Taiwan Flower Auction Market Operation Flowchart

E-commerce

flower shop
Taipei Flower Auction Market Floral Design Studio
Taichung Flower Auction Market Gift Shop
Farmers Changhua Flower Auction Market - Hotel/Restaurant consumer
F N Tainan Flower Auction Market ‘Wedding Planning Company
armers . . 3
L Kaohsiung Flower Auction Market Enterprises

Association )

Government Units

flower shop Hotel/Restaurant Wedding Planning Company  Enterprises/Governméht Units
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This flowchart illustrates the wholesale flower auction process in Taiwan step by step, from

farmers delivering their products to buyers picking them up:

flower shop

Taipei Flower Auction Market Floral Design Studio

Taichung Flower Auction Market Gift Shop

Farmers Changhua Flower Auction Market » Hotel/Restaurant
Tainan Flower Auction Market Wedding Planning Company
g Kaohsiung Flower Auction Market Enterprises
Association :

Government Units

E-commerce
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Auction Operations Pick-up operation

‘ Cargo collection

Auction transactions Separate goods (put
on conveyor belts on the shelf)

Buyer Truck H Checkout |

(Put on the shelf)

Place shelf items on the conveyor belt
Put on the shelf 20

Cargo Collection & Receiving

O Farmers deliver boxed flowers to the auction facility by truck.

O At the receiving point, staff check and record the arrival of products.

Tally (Put on the Shelf)
O The boxes are placed on shelves to organize and prepare them for auction.

O Each batch is recorded (tallied) to ensure proper tracking.
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Pick-up operation

Auction Operations ‘

Cargo collection

on conveyor belts

1
1
1
1
1
1
l . .
. Tally Auction transactions Separate goods (put
(Put on the shelf) g g on the shelf) -'*{ Buyer Truck H Checkout |
1
1
1
1
1

Bidder seat Auction

Auction Operations

® Auction transactions on conveyor belts: Flowers are moved from shelves onto
conveyor belts, where they are displayed and sold through the auction system. If the
buyers see information and flowers that they want, they can raise their hand to offer
a good price, if their price is high enough, they can get the products.

® Separation of goods (Put on the Shelf): After being sold, products are separated

according to buyer orders and placed back on shelves for collection.

e Product Name

From left to right
1. Today's Purchase

e | L 2. Today's Inventory
P ¢ I e N 3. Yesterday's Purchase
— : 4. Yesterday's Selling Price
»\ ‘ - .

8.1
L= N

?f"u,§
i

Al
‘ '

il
o s

Bidding Area

Cargo collection Auction Operations

s (Put on the shelf)

Auction transactions Separate goods
—
on conveyor belts (put on the shelf) Buyer Truck Checkout

___________.l___________

Auction Completed Deliver to buyer's truck
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Pick-up Operations

® Buyer Truck: Purchased flowers are loaded onto buyers’ trucks.

® Checkout: Buyers finalize payment before leaving the facility with their goods.

The system ensures smooth handling of perishable flowers by standardizing receiving,
displaying via conveyor belts for auction, separating by buyer, and quickly moving goods out
for distribution. This structured flow helps maintain quality and efficiency in the flower supply

chain.

4. Dutch Flower Auction Market

Since Europe is a large region, it receives flowers from a wide variety of sources, making

the market more complex. As a result, it is considered an international market.

After the presentation, participants asked what should be considered when
establishing a flower auction system in Thailand. The key concern highlishted was the need
for well-trained personnel, particularly in understanding the auction system and setting

accurate initial prices.
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Topic 4: Orchids and the challenge of Thailand in global floriculture industry (Navigating

Climate Risks, Trade Pressures, and Sustainable Transitions)

Speaker: Mr.Kasan Chavanapanit, G.G.D. Trading (Thailand) Co., Ltd., Thailand

Introduction

G.G.D. Trading (Thailand) was founded by a dedicated couple with a vision to enter the floral
industry and has since grown into a global leader in floriculture. From its beginnings in Bangkok,
the company expanded internationally, diversifying into flower exports, plant growth
enhancers, postharvest solutions, and retail services. With strong customer trust, it has
developed online platforms, alongside establishing Bangkok flower School to promote floral
knowledge and education. Today, G.G.D. Trading is recognized worldwide for its comprehensive
floral products and services, offering expertise that combines innovation, quality, and decades
of experience to meet the diverse needs of customers and strengthen the floral industry both

in Thailand and abroad.

Global Climate: Context & Impact

Climate change is actively reshaping orchid production

History of August Global Temperatures (1880-2022)
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recent years consistently 1-1.1°C above
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-0.8 4+— T T T T L T T 1 T
1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
year

NOAA Climate.gc Data: NCEI
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The graph illustrates the long-term trend of global average temperatures in August
from 1880 to 2022. During the late 19th and early 20th centuries, August temperatures were
consistently below the 20th-century average, as indicated by the blue bars. However, since
the mid-20th century, a clear warming trend has emerged, with most years after 1980 showing
positive temperature anomalies above the average, represented by red bars. The data indicate
that global August temperatures have increased at a rate of approximately 0.76°C per century.
In recent decades, this warming has accelerated, with temperatures consistently reaching
about 1.0-1.1°C higher than the 20th-century average. This pattern highlights the significant

and ongoing impact of climate change on global temperature systems.

Global surface air temperature anomalies for January
B ocsetioe (opemicus (e-. €SECMWEF 1.73':'C

1.5°C ’

0‘5 |||
0.0 I

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Difference from 1901-2000 Average (° C)

Recent data highlight a critical rise in global surface air temperatures, with several
months in 2025 already exceeding the 1.5 °C above the 1901-2000 average. The graph
provided illustrates temperature anomalies for January from 1980 to 2025. It shows a gradual
increase during the 1980s and 1990s, followed by a sharp and accelerating upward trend after
2000. By January 2025, anomalies reached 1.75 °C, underscoring the acceleration of global

warming and its divergence from historical averages.
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The impacts of this temperature rise are profound and multifaceted. Severe and
extreme weather events are occurring with increasing frequency, alongside more intense and
prolonged heatwaves. Unusual climate patterns have emerged, contributing to environmental
instability and ecosystem stress. For example, coral reef systems are experiencing widespread

decline due to prolonged ocean warming.

Reports from the United Nations (UN) and the Intergovernmental Panel on Climate
Change (IPCC) emphasize escalating risks, particularly for tropical agriculture sectors where
temperature-sensitive crops are under mounting pressure. In 2023, heatwaves exceeded 44
°C in several districts, directly contributing to increased summer mortality, energy shortages,

and public health emergencies.

Risks To Orchids | Nature is both our partner and our biggest variable

Orchid production faces increasing risks as nature becomes both a partner and an

unpredictable variable.

Heat Stress

Rising temperatures contribute to heat stress, which not only affects employees’
health through prolonged exposure but also raises healthcare costs and reduces productivity.
For the plants themselves, heat results in smaller blooms and shorter shelf life, directly

impacting market value.

Unpredictable Rainfall

Unpredictable rainfall adds another layer of vulnerability, as droughts place pressure
on irrigation systems and raise operational costs, while flooding threatens to damage

infrastructure, delay exports, and physically destroy fragile orchid seedlings and mature plants.
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Pests & Disease Surge

Humid and unstable climates promote the spread of pests and diseases, with fungal
infestations and bacterial wilt posing serious threats. A single outbreak during peak season can
lead to devastating financial losses, with tens of thousands of baht worth of orchids destroyed.

These risks underscore the urgent need for resilience strategies in the orchid industry.

Risks To Orchids | Sea Level Rise Will Decrease Farm Space

Thailand’s floriculture industry is increasingly vulnerable to climate change, particularly

due to rising sea levels affecting coastal areas.

® |Infrastructure Exposure: Over 30% of floriculture facilities are located in coastal
provinces, placing them at high risk from flooding and sea-level rise.

® Production Zones: Flooding and increased soil salinity may permanently alter orchid
production areas in the Central Region, threatening crop yields.

® | ogistics and Export: Coastal transport and export infrastructure face significant risks,

potentially disrupting supply chains.

These challenges could reduce available farm space, impact production quality, and
increase operational costs, highlighting the need for adaptation strategies in both cultivation

and logistics.

Climate Change Mitigation: Strategies and Efforts

1. Infrastructure & Land Management

To reduce the impact of climate change on floriculture, key provinces such as Nakhon
Pathom and Ratchaburi have implemented improved drainage canals and retention ponds to
manage flooding. Additionally, greenhouse reinforcement programs, partially funded by the
Ministry of Agriculture, aim to protect plants from extreme weather events and maintain

production stability.
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2. Technology & R&D Investment

Research and development initiatives, in partnership with Kasetsart University and the
Department of Agriculture, focus on developing heat- and disease-resistant orchid hybrids as
well as faster-growing varieties. These innovations are designed to enhance crop resilience and

enable quicker recovery after climate-related disasters.

3. Policy & Education

Farmer training workshops are conducted to promote sustainable pest management
and climate adaptation practices. These programs aim to strengthen the agricultural sector’s
resilience by building farmer capacity and encouraging the adoption of climate-smart

techniques, ensuring long-term sustainability of orchid production.

Orchids in Thailand: Export Performance & Production Trends

Production Context: Shrinking Yields

Production Situation for 2022-2024
Cut Orchid Potted Orchid

Harvest Area Yield Average  Average Price Year Planting Area Harvest Area
Year (Rai) (Ton)  Yield (kg/rai) ~(baht/stem) (Rai) (Rai)
2022 17,981 35,513 1,975 4.03 2022 2,525 2,525
2023 17,183 35,372 2,059 3.99 2023 1,792 1,791
2024 16,447 30,131 1,832 2.33 2024 1,020 1,020
Percent a1 £ ¥ 3 Percent -36.44 36.44
ot dhes 4.36 7.89 3.69 23.96 Growth Rate .
T II Jev——. ref ; gudinaluladssaumnauszms
- s ’ RORNT NINAILEIUNILNBAT, 2567
.

Production Situation of Orchids (2022-2024)

1. Cut Orchid

The production of cut orchids showed a consistent decline during 2022-2024, both in

harvested area and yield.

® Harvest Area: Declined from 17,981 rai in 2022 to 16,447 rai in 2024, representing a -

4.36% growth rate.
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® Yield: Decreased from 35,513 tons in 2022 to 30,131 tons in 2024, a -7.89% change.
® Average Yield per Rai: Fell from 1,975 kg/rai in 2022 to 1,832 keg/rai in 2024 (-3.69%).
® Average Price: Dropped sharply from 4.03 baht per stem in 2022 to 2.33 baht in 2024,

showing a significant decline of -23.96%.

This downward trend indicates reduced productivity and market value for cut orchids.

2. Potted Orchid

Potted orchid production also recorded a sharp contraction over the same period.

® Planting Area: Declined from 2,525 rai in 2022 to 1,020 rai in 2024, reflecting a -
36.44% reduction.
® Harvest Area: Similarly decreased from 2,525 rai in 2022 to 1,020 rai in 2024 (-

36.44%).

The decline in both planting and harvesting areas suggests shrinking cultivation interest

and possible market challenges in the potted orchid sector.

Small-scale growers in Thailand’s floriculture sector are facing multiple pressures
beyond climate stress, including rising input costs, labor shortages, and declining profitability.
These challenges are forcing many farms to scale down operations or withdraw from the
market entirely. At the same time, exporters face a growing mismatch between domestic
production capacity and international market demand, increasing Thailand’s vulnerability

within global value chains.
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Production: Seasonality Drives Exposure Risk

1. Farm Ownership

The average age of farm owners is 55, and many rely heavily on unskilled foreign labor

as their primary workforce.

2. Farmland Availability
Floriculture is increasingly competing with residential and industrial development,
leading to reduced farmland and forcing growers to relocate farther from essential

infrastructure.

3. Growing Conditions

Production remains highly sensitive to climate variability, resulting in unpredictable
yields. Water sources are increasingly constrained, with growers relying on saline or recycled

water. To adapt, farms are gradually adopting technologies such as greenhouses and

Important Production Location

9 Central anf_’ Western Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Region
Yield over the year

5
Cd

N

The top 5 major cultivation areas are: LE oW Yielid HE igh Yielad
Nakhon Pathom, Samut Sakhon,
Ratchaburi, Bangkok, and

Kanchanaburi

automation to stabilize production.

Important Production Location

The Central and Western Region of Thailand is identified as a key area for floriculture
production. The five major cultivation provinces are Nakhon Pathom, Samut Sakhon,

Ratchaburi, Bangkok, and Kanchanaburi.
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Production in this region is strongly influenced by seasonality. The low-yield period
occurs from April to July, which coincides with Thailand’s hot season and early monsoon.
During these months, growers face heightened risks from heat stress, water shortages and
irrigation pressure, as well as flooding events that can damage cultivation areas and related

infrastructure.

Conversely, the high-yield season falls between October and December, when

weather conditions are more favorable for cultivation.

This seasonality highlights the vulnerability of growers to climate variations, as yields

fluctuate significantly throughout the year.

Import: Values Increases Dramatically

Although Thailand is among the world’s leading orchid producers, import values have
risen sharply, with cut orchids increasing by 49.88% and potted orchids by 104.62%. This trend
reflects a growing domestic demand for new orchid varieties, presenting a potential market

opportunity for Thai growers to cultivate these species locally.

=N Market 2022-2024

Value-added
Year 2022 Year 2023 Year 2024 (Jan-Sep) rate
Volume Value Volume Value Volume Value (%)

Export Goods
Cut Orchid Flower 17,096 2,070 17,991 2,116 13,804 1,634 -11.15
Potted Orchid 25,592 767 20,448 565 14,622 425 -25.50
Total - 2,837 - 2,681 - 2,059 -14.81

Import Goods
Cut Orchid Flower  38.98  12.17 1271 12.87 2416  27.33 49.88
Potted Orchid 1,539 27.40 944 39.44 3,902 114.73 104.62
Total - 40 - 52 - 142 89.48

Unit: Volume (Ton or thousand ton) / Value (Million Baht) ref. : MyFINING,
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Global Export Performance: Rising export costs and regulation overhead

Export value of cut orchids in 2023 and 2024 (Jan - Sep)

2023 B 2022 ; v
WY @ AU

600
500

400
300 10.18
17 76
200
100 -21.98
V—
~—

Vletnam . Japan echma ‘ 'I(alv etc.

2023 493 495 373

W 202 440 363 272 206 63 287

Thailand’s orchid export sector has faced a notable decline in recent years. Both
export volume and value decreased in 2023 and 2024, with total export value falling by
14.81% between 2022 and the period from January to September 2024. Although Thailand
maintained its position as the world’s leading orchid exporter, with a market value of USD
69.8 million in 2023, the industry is experiencing mounting challenges. Global market
saturation and intensifying competition from emerging exporters such as Vietnam and
established players like the Netherlands are placing increasing pressure on Thailand’s long-

standing leadership in the sector.

Adding to these challenges are high U.S. tariffs of 19%, imposed on Thai orchid
exports. As the United States remains a crucial market, these tariffs significantly erode profit
margins and raise end-prices for U.S. buyers, further weakening Thailand’s competitive position

internationally.
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Conclusion

1. Climate change is no longer a future threat

- Thailand's floriculture sector is already experiencing shrinking yields, erratic seasons,
and rising flood exposure.

2. Export volatility is intensifying

- Rising costs, high tariffs, and the demand for new orchid species are making it
challenging for Thailand’s floriculture industry.

3. Import growth highlights local market potential for new species

- Rising imports show strong year-round demand for the new species. This opens up
space for Thai growers to fill domestic gaps, scale high-quality production, and build a

more self-sustaining floriculture economy.

Thailand’s floriculture sector is currently experiencing the tangible effects of climate
change, including declining yields, irregular seasonal patterns, and heightened exposure to
flooding. Concurrently, the industry faces increasing export pressures due to rising costs,
elevated tariffs, and evolving international demand for new orchid species. Nevertheless, the
growth in imports underscores a strong year-round domestic demand for these species,
presenting an opportunity for Thai growers to address market gaps, expand high-quality

production, and develop a more self-sustaining floriculture economy.
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The output of exported plantlets
in Lam Dong Province
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Microponic culture system

30 cm

20 cm
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aunaunlulane (Metal Nanoparticles)
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Watiafi 2 Orchid Breeding & Marketing: Observations & Examples

ny1ns Dr. James Keach 310 University of Hawaii at Manoa Usginaansigasni
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Science) 211 Hampshire College s¥auUIayaln a@1w19als (Crop Science) 11 Washington
State University wazsgauuTya1ton a191n15U5ud anugiiey (Plant Breeding) 210 Cornell
University 4ana1nanud@nisaniadannisuds Dr. James Keach §siuszaunisalsiu Omamental

Crops Extension Agent laglvifnuinwiuagnisativayudeufifunanaimnssuivaiy

NOUNALLUITUAILUUL A University of Hawaii at Manoa, Dr. James Keach ladsau
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nsfnwiladsiannuvainvatevesnuveuverusinanddend sl lnelideyasn
HADULUUABUAINTINIY 540 AU Fuivatnaukaninalgldludsewed Jusavansiveiandns

swfansdrsivesuladluginiaiee glsy andgolusng LALIAT waveoamIlas nauLnoy

wuudeunuuszneumesnaulanndiglivnluuazdiiludnazauniodnfiauauloegeaseds

Joyalazviouliiudmginssunistenilusuuuud@enuntiiulaenswuaziuyeamieeulal

v

Yegafivanuatgaina1Yaelhn Ivaiuisalinsigiuuildnluseaulanld nieuneseyda

dnuazlanIzYeInguaaIauans1iveaniy

Table 1
Attributes and attribute levels of orchids used in the final choice experiment.
Attribute Levels Description
Flower Red Primary flower colour. Respondents were
colour White asked to ignore any possible secondary colours
Blue or patterns. Colours chosen to represent a
Yellow range of orchid flower colours, based on
Green complementary colour theory.
Black
Frequency  Rarely found References to wild plants were not included
in trade for sale due to concerns of sensitivity following
Frequently feedback during the pilot study, with ‘rarity in

found for sale trade’ used to capture preferences for novelty
whilst minimising social-desirability bias.

Number of Single flower  The number of flowers present on the plant.
flowers  Multiple
flowers

Species/ Species Whether the plant is a species, a hybrid or a
Hybrid  Hybrid complex hybrid (result of breeding hybrids

Complex together, or hybrids with species).
Hybrid

Price $15 Range based on upper and lower limits of
$30 orchid prices found on general sale online and
$45 at orchid shows. USS used to provide
$75 continuity across different survey areas.
§105 Simple currency converter provided to each
$150 respondent.

nuIdeldlduuudiaes Latent Class Model (LCM) iieduungnauuuvaeuniueenidungy

goaiuanseiu Inefiarsanaindadedume anuzvesiiaulandreliludunusiien g

Y Y

2

ndaeliiana Paphiopedilum wagnguin@eivnitesulauniglunislncuun 38n1saenavinla
A1015058YFULUUAMUYOURAE N ANTIUNTTRNTAILTY Iagiduainuunnd19seninangui uslaa

11ANIINITAIANITINRANNLAINUABINITHUULRINU

[ 7
Y = 1 o w 1%

MailnuindianuunndsegredidudAgynianiunaseniiegiinig endregiatu nadelidana
Paphiopedilum megnaninsaiisAnasde 3,000 avaarsansglulseinagy vaeiluansgoisn
W3anI1YeINTNT SIAazegivszinn 500 neaaisansy Anuwanaslazviouliiiuindadenig

Tuusssuuaznandnasauidonsnasgnsunnaeauaulafiuilan (willingness to pay)
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nsAnwFasaMInUURaanIuLBulugnuausznineana (Phalaenopsis, Rhynchostylis,

way Vanda)

1 1%
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Phalaenopsis, Rhynchostylis wag
Vanda wludsfneninlunisveienis
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nn LLQJ’J’]ﬂa’J‘EJIQJﬁQﬁ Vanda ﬂf‘]ggﬂ Holc. pumilum Holc. Pink Jenny Holc. Pink Jenny
o w sL . sL & A x V. Bai Blue x Rhy. gigantea
10 A Uf]’liLW%“UQﬂ UNUNNBINA Inset: x Phal. Heliodor
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UnuFuusaiugluennelaiauedisganatgnstivesnsusul seiug wuugadmang
(Targeted breeding strategies) il Brassavola gnianldiitalseszeziainisunnvie luvued

Cattleya coccinea @snuausauldgnidenuiioUsulssaununiudeanIniInd oy d1msy

o 1 v v o

Dendrobium spectabile nsuUsulssiugyaduluinmsimuduieennenluragiidudaudn deae

39

Trnmsesuiulndilunaranssesnainisuan

Brassavola nodosa Cattleya coccinea Dendrobium spectabile
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msUsulsRugianIsveneugaeuan - Amphidiploids

3

MaIABY PIUDIQ UBkelEl

Den. specta!e(LL)

Den. Macrobig 4N

Breeding (PPLL)
o
in Hawaii Den.
s ST R e Pua‘ala
(PLL):
A cut flower
and pot
plant

Den, Jaquelyn Thomas 4N (PPSS);
One of the most popular orchid cut flowers

UM TUSUUTIILS Anthurium duumuuumensiidiuimvesifeides
(participatory approach) lnsdnausaudest19lnddadurdduladiudelugnamnssy
Atz sliAUSnwsunenlsl (Florist Advisory Board) ¥iuthiiussidiuaesiugiiusudgdvsl
warlidoiauenusii oafudnuae il mnud fynienisan venaind dulnisiiauesneny
AuAImtimeiseUseddlufiUssyugnainnssy dseliinnzugnuaziunenliaiunsa

afeganeiugrliasinmuanuaumivedasinsusuussiudegeiaiiies

Gardens By The Bay, Singapore

Dendrobium
crumenatum

Breeding intermediate orchids,
using cold x hot

Dendrobium Kiat Tan
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GB - Easily Exportable Orchids

- - s )
._?' ” AP 4

Tolumnia Jairak Flyer

Eryumnia GB Jewel

aunsalnmsmnzideandaeldl - ldwdu Taiwan - Orchis Floriculturing (Cooperative)
¢ v Y v . . . o .
annsainaqeldildndu Orchids Floriculturing Cooperative (Taiwan)
- MIVUUUTINAUGINEUNVA18T1Y
- ihndgliingliemanuanaaiuindmelugaiae?
- WhideangugnAnlaviainvang
nagnsiinayan (Value-added strategies):
- inwAsBaviondien (Agritourism): davhaungnuaRvusanLasiuiieysnendelil

- wanAmeiannaaeld: Wy eenlduiy/menldnaiuu (pressed flowers), A3umile, Uveou

LoENARANeINaNTHY NATDY 1
Uszlovu
- adugldannndslifiensldldienulanwuduanuaisny
_ ggrelemanmemsaanaiiuniinsuenenliuuusaia
- Weulsamamnzugniiniuyszaunisalvesiuilnauaymsainauusud

wurlduAgafundaelsl (Trends about Orchids):
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Aufiguaudvesndigldunndrsiuluaugiinim

fhetna: fusuugaiugndeliuanden (Cattleya) MeludilulneliinudEou (“art-shade”)
wivngluansgowsniaslddanta

Jadeiiivisna

TUNAMANIARAZUSTUNN I IMUSTIUALNSadINasiaALYauvesdnantl

Uszinalinadu Wy mMIueEes ausedrtuvesduailulsewmealng Aonadusiminuanig

enlvdlunu

AN vaevesangiugnaielil (Species variation in orchids):

sUBUUMangNwA1Ens (Horticultural forms) PYLRUANLMAINANSFLALEIBINYD
aneiug

sUsuulmivisenenn lasuanufieuganntinasay

nswasiugluane (Line-breeding) wag MsnaneiuausssuvId readaguuuuiiunneing
i

nsuANNATUSULUUTIReU aansaneliAneuvainuansll 1 16 Snitadsanansa dnuh

AR sna1eiug WeveneveunauvaInvaielauIngwy
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mﬁwauwmugﬂ LLUUVIﬁ\‘iWi]ﬂ‘Hﬂ']ﬁﬁli‘

Cattleya walkeriana (Flamea) 'Exibida’
AM |AOS | (82 points)

Exhibitor: Orchid Eros

Photographer: Glen Barfield

Cattleya walkeriana (Semi-Alba) 'Springwater Beauty'
AM |AOS | (85 points)
Exhibitor: Springwater Orchids

Photographer: Tom Kuligowski

Cattleya walkeriana (Semi-Alba Flamea) 'Erick'
FCC |AOS | (90 points)
Exhibitor: Erick Arce

Photographer: Jorge Enrique Cespedes
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Cattleya purpurata (Striata) 'Candy Cane'
AM |AOS | (81 points)

Exhibitor:Amy & Ken Jacobsen
Photographer:Chaunie Langland

Cattleya purpurata (Werkhauseri) 'Shogun's
AM |AOS | (82 points)

Exhibitor:Shogun HawaiiMatthias Seelis
Photographer:Glen Barfield

Cattleya purpurata (Werkhauseri -Striata)
'Ray LaMontagne'

AM |AQS | (82 points)
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s

nalgliiunewila W Vanda falcata uag Cymbidium ensifolium wanaliiunisnangfius

9

wanvanggluuu lnsdauaundisliianignisiyaiunisfnyinaziiausninunainraieves

1 tﬂgj
suuvumaillagany

qg]maLLazﬂ'liﬂizél:uﬂ'liaaﬂﬂaﬂ (Seasonality & Flower Induction)

(Y

n1seennenvendleldtuegiudninaniuggnia lnslanizn1siudsuulawesgungil

Y

o

fegadu Miangamgignininldiienseduniseennantundiglil Cattleya mossiae uasnaield
anua swdalinsussyndldimadalograunsvarslundgldwiuaueuda Phalaenopsis 310
Uszaunsaliniunuetlaineafivssdnsamlunaleldedndugudu Tunaseiudiunisiiy

gaunilanunsansesunisesnaentundeldunsuiin Wy Vanda falcata

naunau (Fragrance)

nauvenveandiglfionadudnwasiviliinanuuansig Weswnduslaaleudenisi
wannvate Fandrelindindunendniluifeanisegnaunn laeddesuunndnuesniugniindu

< a
NOULUUNLAY
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n1sansaansitnanldl (Floral survey)

nsdrsranentddilmnaiiiaifiutoyasngUan usznaunisiunenld waziuilaa
Welilayusesfgfuanuveukaviuilinvewan n1sd1saveadaugudauuansiull Juey

[y

noUszasAveInsAne el ienserulvididisiuneuluvasuny dniinsueudegdls Wu ves

de

Y

= =3 (3 =) ¥ 4 [ 1 L 14 Ay
ITaN ANNUY senalduualan (U AuNAlUNIZONTUIA 2 U3)

=b.

daasunaziulAniuN1TUTuUTeRug (Concluding Thoughts & Breeding Ideas)

nagnsnsUTulTaiugasAdsisnnununusielagnizuan eanduyuveianugni

Y

Tfulpeialuduwldugedy Wuithaulaindelindnsssy@ediedudanisifamisaiunldly

(%
1 [y = v o o

Tassnsusuugaiuglawuiu 8nmsdadianudnluegneddunisfgaauiulniidignisugnides

v §f @ A o w

nanelyl TnedususaiugiuiesiuidessulatiluniosdiodAglunsdntisfuilnangud uazens
binaneldidu “dufidnladne” Wenouaussnisudaduiuiinlasuanuden wu leruiuazld
luaneay

a

dmsunaatuninsiu anusinslumsnantedutadeduinioudidy wiinndeldnnan
lugsnisAnenagnuesluiiavaindazaunniu fregragu ndaelyd Ice cube orchids vilwiiuds
wwamdlunisimuindaeldivgnite guadie wazhdaduilnanalule Inevimdniidugaisudu

dmsuiugniielval Snvisdudunsatuayumsvenenainiuszezenidniig
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#%afi 3 How to build a resilient flower industry: functions of flower auction system

38N Prof. Dr. Tzong-Ru Lee 910 National Chung Hsing University @1515au553u (L)

o

Prof. Dr. Tzong-Ru Lee wuaum3nenae National Chung Hsing University a15150u3§3u

[

(lniw) Iadiauewuimenisasigeainnssunenliniinugaveu lnswugifaunuimdAgves

]

(%
Y I

szuumsUszyaneanlyl vl vinuldalmiuiinisuszyaldiudelunisiumsinfiviunzgay (price
discovery) dnasuliniinnisdorteidusssy wazaduayunisnszasduniegneliuszdnsam 3

nalnwalauiunumlunsaiauadesninvesann wasiiudnenmlvguanaiunsasuiieduaiiy

%
a =

AurnuvesgUMuuasnansgnuInladenieuenlafo sy

Prof. Dr. Tzong-Ru Lee g3lgiuszaunisalseauunuvifvesiiuuiaivayudaduny
fanana laidraziduunuimlu Intemational Association for Agricultural Sustainability, Al Centre
for Decision Analytics 411381488 Alberta, kag nguiley Food Waste Innovation um13nenay
Otago HiawiughdsmuddnlussdvanaressruunisUssyailusdlaunslassadnefid dedidalu

nsEsuasiinNdBumMaAsygiakarysEania s iinsvesgnamnssuliinen
1. aneunssumanliindiadugianey (Resilient Flower Industry)

1.1 enuvnevesaudavgulugnaivinssunantdl

A 1

Tuvunvesgramnssumentifiu mnubangu (resilience) oy ATmANNTAYDITTUY
1ums‘1ﬁu§hLLasﬂé’UﬁmjamwLﬁm'%aamwﬁﬁaams NNV YAURANTENUAN 9 3nTade
Aguen Wy ANuRuRIUYeIRa1n annzdaynduduneden viensmyavzinvewialdguniu
(Mensah & Merkuryev, 2014) Tng Pooley (2010) l#eSursuuniidadioudioudn arudameu

[y

Ardneiuanuoagi: Wegnnaviv duanunsarenduAuguauazsusniu uazdniuselulalae

Y
Lifinanudemeiuens” Wesihunldiuasamnssuldnen anudanguimuneds muaiunsaves
HUan natn warsvuuivigatvayulunssulsinssumnanuansenuateuen niaunsasliys

ENYTAIN ANUFBLLDY warAudIulusTeLe?

1.2 anwarvedgnamnsiuneniifniinudangu

v Y v o

nensnsEUanaenldindgyiudeinadify 2 Usenislunsshwanuduasediinsiiny

]

wazsrele tawn
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1.2.1 Aa1An38YeIn 1N suenentivesnuninsagi vy

[ '
VAN =

wnwRInsEUaneenliiended@eniinnuvainvas Jausaztaaninisnainiinalenia

LAZYDINNA NILUAIUNITNDY AINUFBLTDIVINITTOVNY WALVBURANISNIDINATA

1.2.2 anuliifiuaIvegUaiAkarANURUNILYDITIAN

¥
=

natanonbidauduniugs lnsguasrdusgiugania loniaiiey waznsswandy

Y Y

¥ '

Houveesuilan anuldiadestdmalinaiinisdsuwdaiuseass neliinaulduiueuuas
AIEBINNNITRUABINYATNT 9T Mnd@eaiunsainuasiatiegrsduns Avzideussleviln

WNEASNSINNISHARLaTanANMLESSlA

1.3 szuunisuseyananlilugnaimnssuffinnugavey (Auction System in Resilient

Flower Industry)

szuun1sUszyaneniilugnamnssuninnudavguaunsonuseantau 2 Ussnnudn loun

1.3.1 FBuuUnsAY (Antique Way)

o a v v °

TBUVUAUANTLNETITEUUNMTUTELALUUAT B9IN15UTEYATUAUMETIAIUA LT LTIy

[ [
U aa a

TUANLNITHIT UL FRIUN T fesaaan I5Tduusslemideduisdienanliiiniudonisgs

winsruIuAsenatnaglienaaansanisuinisAum e idusssulunarandanuduniula

1.3.2 3BUuUdng (Dutch Way)

¢ = a

seuudssyanuunnd Felledldiuegraunsnatslugnainnssunentyd lngiangludsena

wsaTwaus Mauluiianiwsaiudiy dufie wiRnINTUTEYAITUAUTTIAIEY LaIanAdIoY 9

[
aaa

undg@esglasenilsageensusaiu BBlYilinszuiunstszyaditu annain1siginssy

¥
IS 1

wazteUsuaunaguasAkaraunulieg1eiiusednsnin uenani dunelesiunisiinguniudu
= °o g v | o § v = - o A v oA 1A |
MAINTI1IIATIANARAIRE 19U T IIgauLasiauEavgurandndannnindede wu

aonbil

1.4 aunigrulumsasisgnavinssuneniiniianutanguriussuunisussyanenld (The
hypotheses for building a resilient flower industry through the flower auction system Tunang

Uszianegneuthszuunisussyanenldluly udunsUsemanliduszaumnudusa esanlildidila

[l v
I A Y o

auuAgIuddyegiomdinnudnisavesszuunsussyaningd Tngauufgiundn Taun

U
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1.4.1 auraunanld (Flowers” Association) N13ileAnssIudIvasiieadadlu

PAAMINTTULHDATIAIUTINTDUAZIIATIY

1.4.2 S5UUN5IANIANINTFIU (Standard grading system) n1sdntnsanonldlmdu

WnsguReInuieinaadnlauasiioualadng

1.4.3 191UDITLUU/E 991U8ANUALAINAE S (Who owns the wholesale

system/facility) MsivuagakaszuUAMdeg9dnLIu

1.4.4 nsaduanuaINIguIa (Government support) AsulguIgkazI1AINIT

AUUAYUIINAATY

1.4.5 NM19H@IUTIMVIUNIINGId8uT0an 10Uy (University research/research

institute involvement) NM31191338 A RIRANLTUITRITEUULAZWALULAE

a A

1.4.6 N13@31952UUTIANG (Build a good ecosystem) ATEUAANBENTIDYUTUAS

Y

Ustnledl uarypansiilvinee iiemvunasiamnsussyaisuduvenenliiliegumingay

1.5 ANUUANANTENINAUInsEAedua (Distribution Center) UagszuuUszyameaeduen

RS (Wholesale Auction System) lugnamnssunenldiisianugnney

1.5.1 Mflenuvesaudnszaredunn (Distribution Center)

v o

Augnsza1edu (0C) gnienulaeildindulssinnvesadsdudiidnisiivanandud

Y

Yoensouwnulill Taeywiuluiinisnszaredudnsniininniinisiusnuszeze1a (Higginson,

<

2005) augnszatedumiunumdfgluiidldauniu Inevimihnduaudnaiadeuseseninelssnu

Y

[ a 1

fuginuan Yglraumgnawonnunamanludwmanalasg1aiussdviain (Li et al.,, 2008)

sluln

Factory Transport Warehouse Transport Retailer

1.5.2 ANULANAIITERINaAUENTEANedua (Distribution Center) WagseuuUssyan

Y

dediufinuns (Wholesale Auction System) Tugmanvinssunenliifniiaiudameuy
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1. HUNDIVDAUNWATNT

Audnsza1eaua (DC) :

4 1
Y aa !

- inwRsnsansadsduAlungudnseeiuiuasTerveninufeINTnseiu I5tYey

wigsnm urlianuganguieglunisiusaawavenain

srUUUsTIamaduAnens (WAS) :

[

- inwnsnsdnenlifungeinisuseyalaenss Jaldenanesgudetuiu

Y

[
1

- BireduneldgandogUadgs uiivitbitnunsnsndyiuarnudunuvessiaidlogUads

2. UUNBIVBIETD

L4 a

AUONIEI8AUAT (DC)

Y
[

- @alidnludesluminanlnense a1unsaluds DC wazdulaladnaglasududinuuinsgiu

&

AN MIANALY

- SIAaEansanansallade uslenialunisdedumsimgnatnAuiuNIuYemaInite

sruuUsEands (WAS) :
- graudstuiuwuuSealnyd Faonaiglviannsadelasiaidisguniuiin

- 9g1alsfinu fredeundyiumnuliviuauainAnuiurIugessa wasdownaulaegnasiag

Tumsussyaudadu

o U & a b L4 ydy LY 1Yo @ = 3.}1 1 a
AIMIUVAUTNTLINYFAUAN (DO) l}JlGU’]EJLLﬁ%Q%@NﬂlMEﬁ]ﬂﬂNIUW@uLLiﬂ PIVNFDINBAUNTOLANLUAYU

[

Joyafndouarlogveaiundnnanains@erend lunanssdiuszuudsyyanids (WAS) tnynsnsii

¥
Yy

Y
AuAndeaniunUszyalaenss arsuTOIRMAMALAMAENTINEY HFoaulaaunsadnTinysyyaiive

wstuaues1Alaviud

3. nabnn1sinumsIAT (Price Mechanism)

Augnszatedum (DO)
- 91AdingNRTRNANEImEN Mnuamudyavselaggaiiunisvesaudnszangdun

- Timnudiuas anaudss wivasiensliasvieuUasduazgumulunaiauuuiBealngd

]

seuUUIzyanIae (WAS)
- SIAgAMTUARIUNTTUTELAUN TneBaanguasduazguniy o ansusyya
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Y Y = 1

lugudnszatedua (DC) s1Adlngazgnivuaneuduauitegud viigIamiaiuuiueu
= (% v v v 1 g = o Y !
Wertuglavesmu Tumemsetiu ssuuussyadids (WAS) nszurunisimvuasiaiianududausinnii
WeduAmunfsanunuszya g9amlinsiusangavieaimii Weannsimazgnimuatiunsudadu

wueT1AlusEnInsUsEYa

2. urunwvawinldaunueenldlulédniu (Taiwan Flower Supply Chain Flowchart)

flower shop
Cooperative Taipei Flower Auction Market Floral Design Studio
Taichung Flower Auction Market Gift Shop
Changhua Flower Auction Market b Hotel/Restaurant
Farmers’ Tainan Flower Auction Market Wedding Planning Company
Association Kaohsiung Flower Auction Market Enterprises
Government Units

[y

Witlgguniueenldluldniu@enlos g3ann (A1uge) du guslaa ((Muw) NYAINS

s uannsaluarau1Anun s i fisAlurd il vdnuazdoyanainainty
=)

o Ay | a Y | a
Lﬂ@miﬂi%zLa@ﬂ@aqﬂﬂiziﬂuaw@]@Qﬂ']iﬁ\‘]ﬁﬂﬂ']m@lﬂ LY U I‘VIL‘U "L‘VWQ DN N lﬂ‘Viu’]u NIBENTEN Iﬂf‘]@\‘i

a

NdayaUSeuisusIAinninaslasu gae taun Stueenld anflednnenld Suvesuiny Tsusw/

U915 YNINUHUIULANIY UTENeNTY waznilgausgua Wisiulussuudszyaiiiots

[y

nonlyl Fsgavieazgnindmiieluds guslnavatenis uenanil inwasnsdeaunsaifesiuilan

a a

TAYASINUYTDINIG DADULTISY

Taipei Flower Auction Market Taichung Flower Auction Market Changhua Flower Auction Market Tainan Flower Auction Market Kaohsiung Flower Auction Market
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1. unuamnsaiiuanuaainuszyananlifluldniu (Taiwan Flower Auction Market

Operation Flowchart)

Farmers’

Association

flower shop

& [N Y o a
LLNUﬂWWULLﬁﬂQﬂi%UUUﬂqiﬂigiﬂaﬂ']ﬁﬂﬂ@ﬂlmﬁlmﬂ'ﬂuuUUVla%

Tudsauiei@asudue

E-commerce

Taipei Flower Auction Market
Taichung Flower Auction Market
Changhua Flower Auction Market
Tainan Flower Auction Market
Kaohsiung Flower Auction Market

flower shop
Floral Design Studio
Gift Shop

— Hotel/Restaurant

Hotel/Restaurant

Taipei Flower Auction Market
Taichung Flower Auction Market
Changhua Flower Auction Market

Wedding Planning Company

‘Wedding Planning Company
Enterprises
Government Units

[ 1%

flower shop
Floral Design Studio
Gift Shop

Tainan Flower Auction Market
Kaohsiung Flower Auction Market

s
€ (Put on the shelf)

Auction Operations

Hotel/Restaurant
Wedding Planning Company
Enterprises

Government Units

Auction transactions
on conveyor belts

Enterprises/Governmént Units

JUADY AILALNWATNTUIAUAN

Pick-up operation

sepamae snods (g -r’l Buyer Truck H Checkout

on the shelf) h

Put on the shelf

Place shelf items on the conveyor belt
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N135UKAZATIAIUAUA (Cargo Collection & Receiving)

e nunsnsunenlinusslunaeandianiuiiussyamesausvn

®  I9nn5335U NINMUATIIAULAYTUNNNITUN R UBEUM

N133nEEwazUNNGUAT (Tally / Put on the Shelf)

o napsdiuAzgNINUUTUITIRTIEULAzInSEUNTaNdmTUNISUSEYR

® uiazdenazgniudin (tallied) Wislianunsafnaududlieg1agnaes

Cargo collection

(Put on the shelf)

Bidder seat

Auction

nsAiluaulseya (Auction Operations)

1 1
: l Auction 0perationsJ : Pick-up operation
1
| :
1 1
1 . .
Auction transactions Separate goods (put | !
> —> -4-% Buyer Truck H Checkout
|| on conveyor belts on the shelf) A =0
1
1
1
1

4 S 4
Auction Separate goods (put on the shelf)

e msUsEauNAIENIL (Auction transactions on conveyor belts) aenliigniadeudieantdu

Meluaaeniu FaazuaniduiuasvierussuuUssgamngdeiiudeyauwazaonlinauls

WINWIENITO8NLBLEUT IR ZEL 1/1']ﬂi']ﬂ']‘ll’e]\‘lW’JﬂL°U’]§\‘1‘W’EJ‘W’JﬂL‘U'WZﬁ’]@J’ﬁW?J@aUﬁ’]

5]

® Nsuendum (Separation of goods / Put on the Shelf) MAIAINAUAIYAVIBLAY FUAIAZYN

LENAUAAITRUDINTOUALINNFULUT UL TR TUFLAN
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Product Name

From left to right
1. Today's Purchase

2. Today's Inventory

3. Yesterday's Purchase

4. Yesterday's Selling Price

Bidding Area

Cargo collection

Auction Operations

1
1
1
1
1
1
1
1
1
1

o Tally || Auction transactions Separate goods m
—

(Put on the shelf) T’ on conveyor belts (put on the shelf) Buyer Truck Checkout
1 '
I ' N '
1 2
1
1
1
1
1
1
1

Auction Completed Deliver to buyer's truck

ASANELIIUNIT5UEUAT (Pick-up Operations)

® 5070940 (Buyer Truck) Aonliifyeundiasgnivantusave e

® n13915ERU (Checkout) H@avinN1sT1ssRuGEUTognauaBNIINAN I UINT DU UFUM

& 4 [ v = ! [ 1 - = & i1 1
i%UUu‘U'JEJi‘Viﬂ']i%@ﬂ'ﬁﬂ@ﬂvLﬂJ‘VlL‘L!']LﬁEN’]EJLUuVLU’eJEJ'NTTUiu I@UNﬂWﬁNWWﬁiWU%UWQUG}QLLG}

N5UANA NM3TnuanIULEIEINUTiaUsTIa Nskendudmulde wasn1snioudneduseenluin

¥
a1

FIIE9E195I0157 NszuIunsndlassadetauivieinwaunmuaziinyszansnnlunly

gumMumanly
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2. aaauszyananlifiuudnd (Dutch Flower Auction Market)

Weownglsdilugdnirvualug eareeenldluglsudaiidinenldainvainvaiaunas

lbimaradenududeunnniu wazggnitansanindunainsgiuuuyd

1§931NN15UTIEE U191 siansaneslsiidlunsdndessuuyseyanantiily
Uszelng dadnaddgiignidudifie anudnluresyaainsitunsineusueg1ad lnganizly

AUNTIANUN ST LU LA NS AVILATIANRIR UTLIUEN
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#ataft 4 Orchids and the challenge of Thailand in global floriculture industry

(nanelduazauvinmevessenalneglugnamnssuldnenlivsedulan)

Ly

NYINT AMNAIU YUY 1N VSN T3.5.mane (Ieuaud) 311n

Ui

[%
(Y [

U3¥" G.G.D. Trading (Thailand) fedslaeganiinssendideviailunisvigsianentsl uasiduleadu
unareduiszavlanlugnamnssunenlyd daumsudulungunns vidnldverefanisly

a a

AaUsene tnedinisnszategsialudnisdeeennenlyd nandaeiasuniswsaiulavesiy n133anis
wdnsiAuiel wazuinsAnuan Mmeanulindaaingndt vidnldwauunanesussulay
uazrass lsaFouaoudnnenliinganme (Bangkok Flower School) iieduaiuemuiuaznisinuly
susenlsl 1990u G.G.D. Trading \Jufivensuialanludundndusitazuinisaenlsiasuises
TnonamauAATBIIG) ANNANASNATIA AL LavUszaumsaiatsdull ilemeuaussnny

AosnsivannvanevesgnAuaziatiasgramnssuneniinslulssmalneuaginaseme

aiiennalan: Uunuagnanszny (Global Climate: Context & Impact)

A a o o o o W ) a a Y v
A15LUa smuﬂaaaquumnmmaQmuwm‘mmﬂaﬂ,ums Jsutua wgﬂwummamawlm

2819MLDY

History of August Global Temperatures (1880-2022)

1.2

0.8 August warming 1.5
: +0.76°C/1.37°F per century
" - 1.0
0.4 20"-century average
I'III ||'I|M I|I|||I llul.'llullllllll Ill |I

YT '
August global temperatures have risen

~0.76 °C per century since 1880, with
recent years consistently 1-1.1°C above
20th-century averages

wu

BeIaAR WOJ) DUIIBYIP

(=]
o

difference from average (°C)

1
T
N

1

-0.8

1880 1890 1900.1910‘1920 1930 1940 1950 1960 1970 1980‘1990 2000 2010 2020
year
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nymluanaunliiuszezenvesguvnilanindslufeuduenau sewined a.a. 1880 fis 2022
Tuthaaneanssui 19 uazdurmssuil 20 guvnilufioudamnausinitdedsvesrnissud 20
pgeraiiins Fauandasuouiintu egrdlsfnudausidienansanissed 20 Wuuu wouualiy
amzlanouiidainu Tnglutimdsd aa. 1980 dawlnajidgamaiigsnindnade duanwnouaud

v ! A N a a a X ° ! |
159N m@yﬂaiguﬁqqquuiaﬂLﬂaEJIULWEJUﬁQWWﬂNLWN?JUUi%N']m 0.76°C #19ARNITTY LLagLu“U'N‘VTa']EJ

[
=€ o 1

NANTTHINIUINNSHINAUAINAEANUTARUERY Tngaumniiinduaindianissen 20 agewiaiiles

(%
= %

Usganal 1.0-1.1°C dsllagviouliiiutismansznuddgyuazsiaiiomenisivasuulasanimgieinie

osrUUgMQilan

Global surface air temperature anomalies for January
- ::??S;::{En?umon (OpentCUS @ e Sarvice cECMWF 1.7i?c

1.5°C '

1.0
0.5

0.0
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Difference from 1901-2000 Average (° C)

Toyaargaiiuansliiiuiansiiinduegfiduddguesrgamglennanuiialan ddluvaiy

Wauvesl a.A. 2025 fAngaungilaaiunit 1.5°C wileAadeluyial 1901-2000 uad NTMALAAS
Usgnoulutayarianuinunfvesaamgiludiounnsiau dawad a.a 1980 81 2025 lngnuind
maisdusgnresdursglulutimenssy 1980 uay 1990 neufiawissiiiuegdniaundst 2000

waglufouunsiay A.A. 2025 AANRAUNAYEIgUNNER 1.75°C FeaviouiendnuuLsives

Y

)0
amzlanfeunuanssainaadslusfnegsiltodfy
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a a v 1 L4
UIUNNIINAANAIY LU
Production Situation for 2022-2024
Cut Orchid Potted Orchid
Harvest Area Yield Average Average Price Year Planting Area Harvest Area
Year (Rai) (Ton)  Yield (kg/rai) (baht/stem) (Rai) (Rai)
2022 17,981 35,513 1,975 4.03 2022 2,525 2,525
2023 17,183 35,372 2,059 3.99 2023 1,792 1,791
2024 16,447 30,131 1,832 2.33 2024 1,020 1,020
‘ ent 46 7.89 369 -23.96 ’ ‘W‘ -36.44 36.44
. &ing WS RIMSLN WS ref ; %mfl‘mﬂﬂﬁga‘n‘muﬁmmtr1ﬁ
ref. : U b L (L Lt FOET NIUFILTINNMTINEAT, 2567

v
Yy o 3

aanunisalnisuannanelsl aaws U 2022 - 2024
1. naawldsanan (Cut Orchid)

Asuannalelildnnandvuilduanatatenertoalut9d 2022 - 2024 Ralua Wi un

AULAEILAZNANAR

o uiAuiRsianatan 17,981 15 lud 2022 wde 16,447 15 1wl 2024 §asinsasuula
(-4.36%)

® aNARSINANAIRIN 35,513 fiu Tt 2022 wide 30,131 ¢u 1wl 2024 (-7.89%)

o nanAnpdsrolianasann 1,975 Alandu/ls Tl 2022 wde 1,832 Alandu/ls Tud 2024
(-3.69%)

® S1ARABANAIRY19NINDIN 4.03 U /aen lul 2022 wEe 2.33 un/aen Tud 2024
(-23.96%)

wnltudinanazvieuliiuianisanawesisss@vsainnsnanuazyadnainvandiely

ARMDN

2. naagldinszans (Potted Orchid)

nsuannaneliinsza1eATnIsrafategInlugIaLAeIAY

¥

o jlufiugnanasain 2,525 13 Tl 2022 wde 1,020 15 Tud 2024 (-36.44%)

A <

o iludAuAmIanasan 2,525 15 Tl 2022 wide 1,020 13 Tl 2024 (-36.44%)
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Important Production Location

Q Central am_l Western Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Region
Yield over the year

N
v

The top 5 major cultivation areas are: LE ow Yielad HE igh Yielad
Nakhon Pathom, Samut Sakhon,
Ratchaburi, Bangkok, and

Kanchanaburi

#01UNAnNIE1A%Y (Important Production Location)
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Market 2022-2024

Value-added
Year 2022 Year 2023 Year 2024 (Jan-Sep) rate
Volume Value Volume Value Volume Value (%)

Export Goods
Cut Orchid Flower 17,096 2,070 17,991 2,116 13,804 1,634 -11.15
Potted Orchid 25,592 767 20,448 565 14,622 425 -25.50
Total - 2,837 - 2,681 - 2,059 -14.81

Import Goods
Cut Orchid Flower ~ 38.98 12.17 12.71 12.87 24.16 27.33 49.88
Potted Orchid 1,539 27.40 944 39.44 3,902 114.73 104.62
Total - 40 - 52 - 142 89.48

Unit: Volume (Ton or thousand ton) / Value (Million Baht) ref. : ﬂﬁuﬁlﬂ nang,

' o P o aX
mws’mmsaeaansmﬂan: ﬁuvguuazmszéﬁungszm YUNNIVU

Export value of cut orchids in 2023 and 2024 (Jan - Sep)
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17 76
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100 -21.98
& Vretnam . Japan e China ‘ ' Italy etc.
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2023 493 495 373

B 2024 440 363 272 206 63 287
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! A [ 2/ % 1% o Yo v 1
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List of Speakers (s78¥a3ne1n3)

Prof. Dr. Duong Tan Nhut (Vietnam)

Shaping the Future of Floriculture Industry through Research

Dr. James Keach (USA)

Orchid Breeding & Marketing: Observations & Examples

Prof. Dr. Tzong-Ru Lee (Taiwan)

How to Build a Resilient Flower Industry: Functions of the Flower Auction System
Mr. Kasan Chavanapanit (Thailand)

Orchids and the Challenge of Thailand in the Global Floriculture Industry
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Thailand Institute of Scientific and Technological Research (TISTR)
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Inside, the handbook summarizes key academic
discussions and international expert perspectives on
floriculture — spanning production, breeding, and
marketing. It serves as a valuable reference to guide
research directions and support the sustainable
growth of the floriculture sector.

mMelulduasuars:d1Ayd1nn1saaUs181EvIBINIS LazuUDY
vovRIEgIvIaydruTiaanlius:qus:quuIUIBIa ASDUAQU
AVMSWAN MsUSUUSOHWUS uaznisaata dayatkardluus:Tos
daMSMKUQRANIVYVIUIVYUA=AISWAIUIROAIKASSUIUDUIAQ
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www.hubofflowers.com



	poster - Hub of Flowers Seminar 2025
	handbook-Transforming floriculture for a resilient future
	Orchid Breeding and Marketing
	1. From the Supplier (Farmer) Viewpoint
	2. From the Buyer Viewpoint
	3. Price Mechanism
	Production Situation of Orchids (2022–2024)
	1. Cut Orchid
	2. Potted Orchid


	poster - Hub of Flowers Seminar 2025

