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EDITORIAL MESSAGE

Orchid Society of Assam

Dr. Jitu Gogoi

¢¢ Assam is home to an extraordinary diversity of orchids, and this natural heritage now calls for committed

conservation.

O rchids are among the most fascinating plants in the world, admired by humankind since time immemorial.

The North Eastern states of India, including Assam, are home to an extraordinary diversity of orchids -
necarly 472 species out of the 1300 recorded across India. This beautiful natural heritage, however, is
increasingly under threat due to natural, climatic, anthropogenic, and genetic factors.

The Orchid Society of Assam was established in 2018 at Silapathar Science College with the vision of
protecting this invaluable heritage along with the broader natural resources of Assam. Since its inception, the
Society has been actively engaged in conservation through awareness programmes, workshops, and seminars,
particularly involving students and communities in forest-fringe arcas. Rescue and reintroduction of orchids, in
collaboration with the Forest Department, have also been important mitiatives.

In addition, the Society has been publishing the Himalayan Journal of Basic and Applied Sciences to
promote research activities and scientific exchange. Aranyakeru Vol. 2 marks the second edition of our
souvenir, released on 21st April 2026, on the occasion of the 8th Annual Conference-cum-Workshop on Orchid
Propagation and Conservation, held at the Society's Head Office, Silapathar Science College, Dhemaji, Assam.

On behalf of the Orchid Society of Assam, I extend heartfelt thanks to all the authors who contributed their
valuable articles to this souvenir. [ am equally grateful to the members of the Society for their cooperation, and
to the Principal of Silapathar Science College for unwavering support. Special appreciation is also due to the
Department of Botany, Silapathar Science College, for their collaboration in organizing this conference.

Note: The Editor will not be responsible for any copyright or plagiarism issues in the articles submitted for
this souvenir.

Editor
Dr. Jitu Gogoi
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MESSAGE

The Orchid Society of India (TOSI) Professor Promila
Pathak
Ph.D, F.L.S. (London), M.N.A. Sc.
Secretary & Chief Editor
The Orchid Society of India (TOSI)

¢¢ India’s orchid wealth reflects both extraordinary biodiversity and a strong opportunity for conservation-linked
floriculture and livelihoods.

India's orchid wealth is a remarkable reflection of the country's biodiversity and agricultural potential. With
over 1,200 recorded species thriving across diverse climatic zones, orchids are cherished not only for their
ormamental appeal but also as an emerging segment in floriculture and international trade. Their striking colors,

long-lasting blooms, and adaptability make them highly valued in the global flower market.

The state of Assam, part of India’s biodiversity-rich North East, is home to a particularly diverse array of
orchids, including many rare and endemic species. These orchids, flourishing in the Brahmaputra valley and
surrounding forests, are both ecologically significant and economically promising. However, Assam's wild
orchid populations are increasingly under threat from habitat loss, deforestation, over-collection, and climate
change, highlighting the urgent need for conservation and sustainable management. Despite these challenges,
the potential for orchids to create economic opportunities for farmers, entreprencurs, and exporters especially in
Assam and other North East regions is significant. Realizing this potential requires concerted efforts in
conservation, habitat protection, disease management, quality enhancement, and the development of strong

market linkages.

The forthcoming 8th Annual Conference cum Workshop on Orchid Propagation and Conservation,
scheduled for April 21, 2026, is a timely initiative. The event will provide a platform to explore practical
strategies for enhancing India's share in the global floriculture market while ensuring the sustainability and

preservation of Assam's and India's precious wild orchid resources.

I am pleased to learn that the Orchid Society of Assam is bringing out a Souvenir Aranykeru on the

occasion.

I extend my best wishes to all the participants and organizers.

Promila Pathak
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Message

The Orchid Society of Assam is the only society dedicated to the protection of
wild orchids and the natural resources of Assam. It gives me immense happiness that this
Society was established at Silapathar Science College and has been carrying out all its
official activities from our institution.

On this occasion, I am delighted to learn that the Orchid Society of Assam is
organizing its 8th Annual Conference-cum-Workshop on 21st April 2026, and is
publishing the souvenir Aranyakeru Vol. 2. This initiative reflects the Society’s
commitment to conservation, research, and awareness, and I am confident it will inspire
students, researchers, and nature enthusiasts alike.

I extend my best wishes for the success of the conference, the workshop, and the
publication of this souvenir. May the Society continue to flourish and contribute
meaningfully to the preservation of Assam’s rich orchid heritage.

Place: Silapathar

Date: 13.04.2026

Dr. RanjiiRaikia

Principal

SilapatlerrSerinee College
SﬂJpJH\1!SUFHCUCOHCﬂE

Silapathar, Pin - 787039
2 (o

Dr. Ranjit Saikia
Principal
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* Botanical Survey of India. Orchids of India: A Pictorial Guide. Kolkata.
* Das, S. P, and B. K. Sinha. Orchids of North East India.
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Rohit Bharadwaz

I @ — Entrepreneur and an Orchid Enthusiast
Life Member of Orchid Society of Assam
Guwahati

Orchids: The Indicator of Climate Change

I was introduced to this mesmerizing world of orchids at a very early age. Now it is around two decades of
learning experience with orchids. I am no expert but can definitely share my experience with orchids and how

my journey makes me feel that orchids are the indicator of climate change.

I spent most of my childhood in Shillong, Meghalaya. This was one big reason for me to come in contact
with orchids from an early age. Back in those days, Meghalaya's climate was much different from today, much
cooler summers, great monsoons and abundance of orchids. I was more accustomed to cold growing orchids
back then. In those days I could hardly see any hybrid orchids so for me the basic concept of orchids was that it
blooms once a year only. Having access to only species orchids, my fondness and understanding was practically
focused only on species orchids. It was a much casier place to grow orchids, almost no specialized care needed.

Orchids were low maintenance houschold plants.

As time passed by, I had to spend more time in Guwahati, Assam. So, one fine day I decided to bring my
orchids from Meghalaya to my home in Assam. My first lesson on orchids hit me hard. Like I mentioned earlier
I always felt orchids were easy, maintenance free household plants, but no, I was wrong. I was shocked to see
my orchids showing signs of deterioration with each passing day. Some were turning yellow, some dropped
leaves, some had dark spots on their leaves, some started rotting on the crown and others started rotting on the
base of the plant. Back in those days access to internet was absolutely a luxury. So, I had to go through few
books that I could find and try to shoot in the dark as to what is happening with the orchids. Got few tips and
tricks and frantically applied them all but nothing scemed to work. I started losing many orchids and the

symptoms were different from one another.

Finally, I understood, in Shillong the climate was actually nurturing the orchids not me. So, I had to hold
back, think and go back to my basics. The orchids were severcly affected by the change in climate conditions.
Orchids are hyper sensitive to climate change. This was my first experience of the adversity caused by change
in climate condition.

My second innings with orchid started. Now [ was more aware and observant about slightest changes that I
see in my orchids. This inculcated a new habit in my day-to-day care routine for my orchids. Looking closely at
the plants from the tip of the leaves to the tip of the roots to find even the slightest change. I understood orchids
that are blooming necessarily does not mean that it is thriving. My pursuit in orchid keeping shifted from
merely getting blooms to actual growth and thriving condition of the entire plant.

As T was struggling with my orchids, the monsoon had set in. I thought the orchids would get some relief
from the high temperature. The rain splashed in and for some time I felt my orchids were loving it. They looked

little fresh and started growing new root growths. I was happy. But wait, my second lesson was about to hit me
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ARTICLE 03 Orchids: The Indicator of Climate Change

and it was hard. The orchids started melting, the leaves were mushy and I started finding all kind of fungi on
my orchids and on the orchid media. What is happening? I was shocked. Meghalaya has much more rainfall

than what [ was getting in Assam. The orchids were used to so much more rain but still they are struggling.

I was taken aback. I started to see the difference in the monsoon in Meghalaya and Assam. It was not the
same. Not same at all. In Shillong it was cold and fresh after the rains but here it was hot and very humid. That
is it. A perfect condition for fungus. The orchids which loved rain water are now struggling to survive. Sadly,
that monsoon took away almost all the cold growing orchids and left me with yet another hard-hitting
experience. The rain, the pattern of rain, the aftermath of rain all plays a vital role in the wellbeing of the

orchids.

It was clear, unless onc has a high-end green house with controlled environment which is equipped with
humidifier, air condition and air ventilation it seemed very hard to maintain cold growing orchids in our
climate. Hence, I had to look around and search for orchids which are well suited to our climate and can

tolerate high temperature and hot humid monsoons.

My scarch took me to our very own state flower Rhynchostylis retusa (Kopou). What is going on here? 1
was shocked. Our humble state flower tied up using a piece of old cloth to betel nut trees, cow dung in place of
orchid media and facing the scorching sun and practically no shade for a little respite. But even with this
unforgiving growing conditions, Rhynchostylis retusa blooms with full glory in exactly same time year afier

year.

This brings me to my third lesson. Orchids can be resilient and adaptive. Over a sizable period of time and
acclimatization, orchids can even grow in the harshest of environment. Not that it is recommended but yes it

can survive. This gave me the confidence to start my journey with warm growing orchids.

With three lessons that [ acquired from my experience and observations:

o Sudden shock due to climate change
@ Adverse effect of monsoon in warm climate zones

e Acclimatization and adaptive capability of orchids

Since then, till date, I have been able to successfully grow, maintain and propagate orchids and my habit of
observing orchids closely has also developed. 1 decided to go a step further and started making rough notes on

its growing patterns in relation to different seasons and blooming seasons year after year.

Here comes the interesting part, I found difference in my yearly records. They are not the same every year,
even though the growing condition and location remained unchanged. Even the care routine did not have any
change. Yet different results, so it was time for my rough notes to become more systemic and scientific. With

proper record keeping in place, I reanalyzed the entire data.

Every year the growth pattern, dormancy and blooming season is shifting. As we know now that orchids are
very sensitive to climate change and monsoon pattern, it directly affects the dormancy period and ultimately

reflects on the blooming.
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Every year we are experiencing rise in temperature. The previous year's highest recorded temperature is
surpassed in the subsequent year. This has now become the new constant. Likewise the monsoon is stringent.
Most of the time it is not evenly distributed throughout the year. It is more concentrated in a small period of the
year. And during that time the temperature drops drastically and the moment the rain stops the temperature
spikes up abnormally. This is a classic example of sudden shock due to climate change. On the other hand, we
are starting to see deficit rainfall in Assam. This is causing high temperature and a prolonged dry spell. This is
creating a smaller window for growth and nutrient absorption during the year. This is causing a significant

change in the overall life-cycle of orchids.

As I already mentioned earlier about the adaptive capability of orchids, all these environmental changes are
causing our orchids to create a coping mechanism. It is seen that the orchids sense the change in the climate
pattern and are adapting to it. With massive fluctuation in temperature and deficit rainfall, the orchids are

changing its life-cycle to survive the adversitics.

Let me make this more relatable to you. Look closely, the blooming time of orchids are shifting. It is more
advanced year after year. This is because of the climate change and shrinking time available for orchids to
grow, absorb nutrients, shorter dormancy and resulting in early blooms.

Every change in our climate is directly proportional to the change in the blooming time of the orchids.
These early blooms are not normal. This is just an adaptive mechanism of the orchids to survive the atrocity of

our climate change. It is only a matter of time that the orchids may not be able to cope up any more and perish

forever.

We still have time. Let us all come together to conserve and create awareness about the climate change. The
damage to our environment is done by us and it is time for us to put in effort to stop the damage and rectify it.

Orchids have thus become the indicators of climate change and now it is our duty to save them.

“Every change in our climate is directly proportional to the change in the blooming time of the
orchids.”
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s Introduction

Agarwood is one of the most valuable forest products in the world, widely used in incense, perfumery, and
traditional medicine. It is produced by trees of the genus A quilaria, which are naturally distributed across South
and Southeast Asia. Interestingly, agarwood does not form in healthy wood. Instead, it develops only when the

tree experiences stress such as mechanical injury, insect attack, or microbial infection.

Under normal conditions, the wood of Aguilaria trees 1s pale and largely scentless. When the tree is
wounded, it activates its defense system and begins producing a resin rich in aromatic compounds that
accumulate in the damaged tissues. Over time, this resin gradually saturates the wood, forming the dark and

highly fragrant material known as agarwood (Tan et al., 2019).

Research over the past few decades has shown that microorganisms, particularly fungi and bacteria, play an
important role in this process. When these microbes colonize injured tissues, the tree recognizes them as
potential threats and responds by producing defensive secondary metabolites. Among these compounds,
sesquiterpenes and chromones are especially important, as they contribute to the characteristic fragrance and
quality of agarwood (Gao et al., 2019; Shivanand et al., 2022). These findings highlight the role of the tree's

internal microbial community, or plant microbiome, in influencing agarwood formation.

* The Endophytic Microbiome of Aquilaria and Its Role in Resin Formation

Plant tissues naturally harbor a diverse community of microorganisms known as endophytes, which live
within plant tissues without causing visible disease. These microorganisms often play important roles in plant
health by enhancing stress tolerance, influencing metabolic activities, and interacting with plant defence

pathways.

Aquilaria trees host a particularly rich endophytic microbiome composed of both fungal and bacterial
species. Several fungal genera have been reported from agarwood-producing trees, including Fusarium,
Lasiodiplodia, Trichoderma, and Penicillium (Sangareswari (@ Nagajothi et al., 2016; Du et al., 2022). These
fungi are believed to contribute to agarwood formation by colonizing wounded tissues and stimulating defence

responses in the host plant.

Bacterial communities are also abundant within Aquilaria tissues. Studies on Aquilaria malaccensis have
identified several bacterial endophytes, including genera such as Bacillus, Klebsiella, and Pantoeca, which
frequently occur within the tree's internal tissues (Bhore et al., 2013; Bora et al., 2025). These bacteria may

influence enzymatic activity, signaling pathways, and metabolic processes involved in resin biosynthesis.

TANE® b TN NS ST -20%0 PAGE | 16



ARTICLE 04 Microbial Interactions in Agarwood Formation and Sustainable Production

When microorganisms colonize wounded wood, they initiate a series of biochemical reactions within the
tree. These microbes may degrade plant cell walls, release signaling molecules, or activate plant defence
pathways. In response, the plant produces antimicrobial compounds and aromatic secondary metabolites as part
of its immune response. Such interactions between microbial communities and host tissues play a crucial role in

stimulating agarwood formation.

Research has shown that microbial infection, particularly by fungi and bacteria, when combined with other
stress factors such as insect boring, can significantly enhance agarwood formation (Yang et al., 2025). These
combined stresses activate metabolic pathways responsible for resin biosynthesis, leading to the accumulation
of fragrant compounds within the wood. Because microbial communities vary among trees and environments,
the composition of the microbiome can influence the chemical profile and fragrance of agarwood. This
variability partly explains the differences in agarwood quality observed between natural forests and cultivated

plantations.

* Microbial Inoculation and Artificial Agarwood Induction

Natural agarwood formation is rare and may take several decades to develop. Due to high global demand
and limited natural supply, rescarchers have developed artificial techniques to stimulate resin production in
cultivated Aquilaria trees. One widely adopted method involves microbial inoculation, in which selected fungal
or bacterial strains are introduced into the tree trunk through drilled holes or injection systems. These
microorganisms colonize the wounded tissues and stimulate the same defence responses that occur during

natural infection.

Studies have shown that inoculation with specific fungal strains can accelerate agarwood formation by
activating metabolic pathways involved in resin biosynthesis (Yang et al., 2025; Tan et al., 2019). Through such

methods, agarwood can be produced in plantation grown trees within a few years rather than several decades.
Importantly, microbial inoculation mimics natural ecological processes and does not rely solely on chemical

stimulation. This makes it a promising and environmentally friendly approach for sustainable agarwood

production.

» Microbial Research and the Conservation of Aquilaria

The development of microbial inoculation technologies has significant implications for the conservation of
Aquilaria species. Historically, agarwood was obtained mainly from wild trees that had naturally accumulated
resin over many years. This practice resulted in extensive harvesting of natural populations, causing a severe
decline of Aquilaria trees across much of their native range.

As a result, several species of Aquilaria, including Aquilaria malaccensis, have been listed under Appendix
II of the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), which
regulates their intermational trade (CITES, 2019). In recent years, new legal regulations and cultivation efforts
have supported plantation-based agarwood production. Regulatory changes during 2024—2025 have made it

easier to export legally cultivated agarwood, encouraging farmers in Northeast India to grow agarwood trees
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instead of harvesting them from the wild. Research on microbial communities involved in agarwood formation
has played a crucial role in supporting this shift. By identifying microorganisms capable of effectively inducing

resin formation, scientists have developed controlled inoculation techniques suitable for plantation-grown trees.

These advances contribute to conservation in several ways:

. . Reducing pressure on wild populations by enabling agarwood production in cultivated plantations.

l . Promoting sustainable agroforestry systems where farmers cultivate Aguilaria trees as long-term economic

resources.

. . Improving resin induction efficiency, allowing agarwood to form without destructive harvesting practices.

l . Supporting biodiversity-friendly cultivation since microbial inoculation relies on natural biological
interactions.

Thus, microbial research not only enhances agarwood production but also supports long-term conservation

of Aguilaria species.

* Agarwood and Sustainable Cultivation in Northeast India

The northeastern region of India, particularly Assam, Arunachal Pradesh, Tripura, and Nagaland, serves as
the natural habitat for Aquilaria malaccensis. In Assam, the species—locally referred to as 'Sast’, has long been
associated with traditional livelihoods and forest-based cconomies. With growing awareness of both
conservation needs and economic opportunitics, agarwood cultivation has expanded rapidly in plantation

systems across the region.

At the same time, scientific studies in Northeast India have begun investigating the microbial communities
associated with Aquilaria maiaccensis and their role in agarwood formation (Bora et al., 2025). Finding native
microbes that can produce resin in the local environment could enhance the production of agarwood. Therefore,
combining microbial biotechnology with sustainable plantation methods could improve the region's agarwood

production's ecological sustainability and economic worth.

e Future Prospect in Agarwood Microbiome Research

Recent advances in molecular biology and sequencing technologies have helped scientists study microbial
communities inside plants in much greater detail. These methods allow researchers to understand how
microbial communities change during different stages of infection and agarwood formation. In the future,
scientists may be able to identify specific groups of microorganisms that are highly effective in stimulating
agarwood production while keeping the trees healthy. This knowledge could improve artificial agarwood

induction techniques and reduce the need to harvest agarwood from wild trees. Understanding the relationship

TANE® b TN NS ST -20%0 PAGE | 18



ARTICLE 04 Microbial Interactions in Agarwood Formation and Sustainable Production

between Aqguilaria trees and their associated microorganisms not only helps improve agarwood production but

also supports sustainable cultivation practices that reduce pressure on natural forests.
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1. Introduction

In Nepal, orchids are commonly referred to as "sungava," "chandigava," and "sunakhari." Orchidaceae is
the second largest and most diverse family in the plant kingdom, found throughout the globe except the polar
region. This family consists of 736 genera and approximately 27,000 species globally (Chase et al., 2015),
whereas according to De (2021), 29,199 species of this family have been identified and accepted. Nepal is
home to approximately 377 native orchid species from 100 genera (Rajbhandari & Dahal, 2004). Orchids can
be found growing as terrestrial, epiphytic, lithophytic, or, less commonly, saprophytic plants. Orchids are

widely valued for their medicinal properties in both traditional and Ayurvedic systems of medicine. Nepal is

home to 89 orchid specics known for their medicinal properties (Pant and Raskoti, 2013).

Orchids have high commercial value due to their attractive appearance, bright colors, and long-lasting
flowers (Hew & Yong, 2004; Hossain, 2008). Some of the most beautiful orchids in Nepal belong to genera
such as Aerides, Arundina, Bulbophyvilum, Calanthe, Coelogyne, Cymbidium, Dendrobium, Epigenecum, Eria,
Esmeralda, Phaius, Phalaenopsis, Pleione, Rhvnochosiylis, Thunia, Vanda, and Vandopsis (Rajbhandari &
Bhattarai, 2001). This species is restricted to specific habitats and exhibits slow growth under natural conditions
(Agarwal et al., 2008). Its natural regeneration is limited because the seeds are minute, non-endospermous, and
possess undifferentiated embryos, and their propagation is further complicated by the absence of radical and
leaf rudiments (Shekarriz et al., 2014). Moreover, successful natural germination requires specific mycorrhizal
associations, a process that takes a very long time (Yam & Arditti, 2009). These factors make tissue culture not
only a preferred but a necessary method for the propagation, conservation, and commercialization of orchids

(Koirala et al., 2013).

In Nepal, micropropagation gained momentum after 1976 with the establishment of a tissue culture
laboratory at Godawari, Lalitpur, which has since contributed significantly to the mass production of orchid

species.

2. Export Potential

Nepal has significant potential for orchid exports. According to Subedi et al. (2013), 60 orchid species are
actively collected from the wild and traded. These include high-value genera like Dendrobium, Coelogyne,
Cymbidium, and Bulbophyvihum. Export demand is highest in India, China, and Hong Kong. While some trade is
formally documented, a large proportion of orchids are exported without proper CITES permits, highlighting

both the economic importance and the regulatory challenges.
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3. Trade Routes

In Nepal, orchids are collected from forest areas such as Godawari, Dakshinkali, and the Panchase region.
They are then sold to local middlemen and transported to city markets like Kathmandu and Pokhara. From
these markets, orchids move through road networks to border points such as Birgunj, Bhairahawa, and
Nepalgunj, and are exported mainly to India and China. Much of the trade is informal, which makes monitoring

difficult and increases pressure on wild orchid populations (Subedi et al., 2013).

4. Major Issues in Orchid Marketing

Orchid marketing in Nepal faces several challenges, including illegal harvesting and trade, which threaten
biodiversity. Most orchids in the market are still wild-collected due to limited cultivation and lack of tissue
culture expertise. The market system is weak, with poor pricing and unorganized supply chains.
Overexploitation of species and insufficient enforcement of CITES regulations further hinder sustainable

development.

5. Market Trend

The orchid market in Nepal has been gradually expanding. Domestic demand has grown for ornamental
purposes such as landscaping, home decoration, and interior floriculture. Export prices for orchids have
increased, with averages reaching approximately $2.80 per kilogram in 2023. Despite this growth, the market is
still heavily reliant on wild-collected orchids, which constitutes about 96% of the trade. This indicates both a
risk of overexploitation and an opportunity for developing large-scale tissue culture-based cultivation to meet

market demand sustainably (greenhood.org).

6. Stakeholders

The orchid industry in Nepal involves various stakcholders, including local collectors, middlemen,
exporters, government agencies, research institutions, and tissue culture laboratories. Local communities often
depend on orchids as a primary source of income, making them critical partners in any sustainable
commercialization effort. Effective coordination among these stakeholders is essential for ensuring both

economic development and conservation (Subedi et al., 2013).

7. Role of Tissue Culture in Commercialization

Tissue culture allows rapid production of healthy, uniform orchid plants, overcoming slow and unreliable
natural propagation. In Nepal, researchers at the Annapurna Research Centre (ARC) in Kathmandu and
collaborating universitics have conducted in vitro studies on endangered species such as Dendrobium
chryseum, demonstrating local expertise in micropropagation techniques. The Godawari National Botanical
Garden, Lalitpur, also supports plant tissue culture and propagation activities for orchid conservation and

horticulture. By supplying in vitro-propagated plants to nurseries and growers, tissue culture strengthens

commercial production while reducing pressure on wild orchid populations.
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8. Commercial Opportunities through Tissue Culture

The use of tissue culture opens several commercial opportunities. Orchid nurseries can be established to
supply both domestic and export markets with high-quality plants. Tissue culture facilitates the production of
cut flowers and potted plants, supporting the floriculture industry. Additionally, propagation of medicinal
orchids can meet the demand of herbal and pharmaceutical markets. Tissue culture also creates employment
opportunities, particularly in rural areas, and promotes entreprencurship by enabling small-scale businesses to

participate in the orchid trade.

9. Future Prospects

The orchid mdustry in Nepal has promising prospects. Expanding tissue culture facilities, promoting
training i propagation techniques, and supporting cultivated orchid markets can increase production
sustainably. Strengthening market access and export regulations, along with research on propagation and

conservation, can enhance Nepal's position in the global orchid trade.

10. Problems

Despite its potential, the orchid industry in Nepal faces several challenges. Overharvesting of wild
populations threatens the survival of many species. Illegal trade persists due to weak monitoring systems, and
technical expertise in tissue culture remains limited. Infrastructure for modern propagation is insufficient, and
habitat destruction due to land-use change and climate impacts further exacerbates conservation concems.

Addressing these issues is crucial to ensure sustainable growth of the orchid sector.
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Orchids are the most diverse groups of flowering plants, and they play significant roles in nature. It
contributes to global biodiversity, enriches ecosystems, and maintains good ecological balance. In nature,
orchids grow in different environments, including forests, wetlands, ete. Epiphytic orchids especially growing
in different trees, provide microhabitats for insects and microorganisms. Bees, butterflies, moths, and birds
depend on many orchids during the flowering seasons for their nectar and shelter. Many orchids act as natural
indicators in the environment. So safeguarding orchids will not only protect orchid's species, but it will help to

conserve entire ecosystems linked with other species and the environmental stability.

Today, urban areas are highly affected by rising temperatures due to the fast growth of buildings,
commercial complexes, roads, and reduced green spaces. It is commonly known as the “urban heat island
effect” which makes urban areas significantly warmer than surrounding rural areas. The concept of a wall
mounted orchid garden may be the best eco-friendly solution and may reduce heat in urban areas. It will not
only add beauty to urban homes, but also, in the meantime, it will helps in maintaining and regulating

temperature.

Epiphytic orchid's varieties, when planted on walls, form a layer of greenery that will act as a natural
barrier against heat. Orchids mounted on walls may reduce direct heat absorption by providing shade and
covering the surface. Through the process of transpiration, orchids contribute water vapor into the environment.
In addition, wall-mounted orchid's act as an insulator, which will reduce the transfer of heat into the building
during warmer seasons and will maintain a more balanced, a stable indoor temperature. As a result, uses of fans
and air conditioners may decrease, which will lead to less energy consumption. Mounted orchids on walls will

also contribute fresh oxygen and will create greenery and a pleasant atmosphere in populated cities.

In conclusion, the concept of orchid conservation in walls in urban areas is practical and sustainable for the
conservation of orchids in limited space. This eco-friendly practice will be an effective method to reduce heat

absorption and natural cooling, improve and provide fresh air, and be a small step to conserve orchids in nature.
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The family Orchidaceae represents one of nature's most sophisticated botanical achievements. As the most
highly evolved family of monocotyledons, orchids are celebrated globally for their complex reproductive
specializations and diverse morphology. With approximately 19,500 species spanning 760 genera, these plants
have successtully colonized almost every habitat on Earth, from the lush tropics to the fringes of the Arctic. In
India, orchids arc woven into the very fabric of history, appearing in the epics of the Ramayana and
Mahabharata as symbols of purity and ornamentation. Today, India remains a global hotspot for orchid

diversity, boasting 1,300 species across 167 genera.

Northeast India is the undisputed “Orchid Capital” of the country, harboring roughly 825 species (72% of
India's total orchid flora). Within this region, Assam stands out as a critical sanctuary for these plants. In Assam,
orchids transcend botany to become cultural icons. The Rhynchostylis refusa, locally known as the Kopou
Phool, occupies a prestigious position in Assamese society. Its fragrant, rose-purple inflorescence is a
traditional adornment for female dancers during the Bihu festival, symbolizing love, fertility, and the arrival of
spring. According to research by Rao (1994) and Hegde (2000), Assam's orchid profile is both rich and
precarious: Total Species: 193, Genera: 71, Endemic Species: 27, Endangered/Threatened: 26, Extinct or Near-
Extinet: 7.

Lakhimpur, situated in the northeastern corner of Assam, is a vital corridor for orchid conservation. Recent
studies (2018-2020) recorded 140 species in this district alone. While species like Arundina graminifolia and
Dendrobium moschatum are prized for their ornamental beauty, many others are valued for their deep-rooted
cthnobotanical importance.

Since the Vedic era, Indians have utilized orchids for their therapeutic properties. In Lakhimpur, specific
species are integrated into local healthcare: Acampe papillosa is used for the treatment of Rheumatism, Aerides
odoratum 1s used for the treatment of Tuberculosis, Cymbidium aloifolium is used for the management of

Diabetes, Rhynchosiylis retusa is also used for the treatment of Otorrhoea (Ear discharge).

Kakoi Reserve Forest — Climate and Geography

Located at the foothills of Arunachal Pradesh, the Kakoi Reserve Forest serves as a primary site for
studying orchid habitats in the Lakhimpur district. The forest is characterized by tropical semi-evergreen

vegetation thriving on old alluvium soil. Its climate is ideally suited for orchid proliferation:

b rEMPERATURE = Minimum temperature 18 18°C and maximum temperature is 36°C

b numipiTy Extremely high, maintaining levels between 90-95%.
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. RAINFALL = Well-distributed throughout the year, peaking in June at approximately 900mm.

Geography and Boundaries
Covering a total area of 441.503 hectares, the Kakoi Reserve Forest is defined by the following boundaries:

) ~Norrm  Arunachal Pradesh

' soUTH  Rajghar Ali (Siajuli, Koilamari, and Johing tca gardens)
! EAST = Boginodi River

D wesT = Easter bank of the Ranganadi River

Notable Orchid Species of Kakoi Reserve Forest

The Kakoi Reserve Forest is home to several unique orchid species. Such as:

1. Acampe papillosa Lindl.

Stem robust, erect, leaves thick, many; apex bluntly bilobed, inflorescence leaf-opposed, branched, 12 em
long; flowers pale yellowish brown with transverse reddish brown bands, lip 3-lobed, white with purple spots,

lasting for about 15 days, scented like Gulunces flower (Sc. name- Plumeria alba). Flower size- 1.5 cm across.
| Flowering = August | Habitat Epiphytic

2. Aerides rosea Lour.

Stems curvedly erect, short. Leaves oblong, unequally bilobed at apex, 18 x 2.3 cm. Inflorescence 19 em
long, axillary. Flowers dark rose with spurred lip, lip triangular with one white straight streak. Lasting for about

10 days, mildly scented. Flower size- 2 cm across.
| Flowering = May | Habitat Epiphytic

3. Arundina graminifolia (). Don) Hochr.
Vern name- Bamboo orchid (Eng).

Stems terete, many noded, elongated, with a sheathed bulbous base. [.eaves numerous, grass like 12 x 1.2
cm. Inflorescence 14 cm long. Flowers in terminal panicles, attractively pale pinkish, lip 3-lobed, deeper pink,

broadly oval, oblong, trumpet shaped. Lasting for about 3 days. Scentless. Flower size- 5 cm across.

April, May, June (almost round the

I Habitat = Terrestrial
year)

l Flowering

4. Bulbophyllum crassipes Hook.

Rhizomes woody, pseudobulbs ovoid, smooth, 1 leaved. Leaves oblong to oblong-elliptic, 13.1x 2.8 cm.
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Inflorescence 7 cm long with dense flowered, loosely sheathed at base. Flowers reddish-brown with purple
dots; lip 3-lobed. Lasting for about 18 days. Scentless. Flower size- 0.8 cm across.

| Flowering = August, September | Habitat Epiphytic

5. Bulbophyllum careyanum (Hook.)

Pseudobulbs ovoid, ridged, 1 leaved. Leaves oblong to oblong-lanceolate, 15 x 2.7 cm. Inflorescence 13 em
long, sheathed at base. Flowers blackish brown, lip 3-lobed. Lasting for about 10 days, scentless. Flower size-
0.9 cm.

) Flowering = November-January | Habitat Epiphytic

6. Calanthe masuea (1. Don) Lindl.

Leafy herbs with sheathing pseudobulbs. Leaves broad and sessile, 40 x 13 cm. Inflorescence between the
leaves, about 14 cm. Flowers crowded at the upper part of the inflorescence, light purple with 3-lobed dark
purple lip. Lasting for about one month. Scentless. Flower size- 5.1 cm across.

| Flowering = July-August | (Habitat | Terrestrial

7. Cymbidium aloifolium (L) Swartz.
Pseudobulbs small, ovoid, completely and tightly covered by leaf-sheaths, tufted. Leaves distichous, lincar-

oblong, erect or curved, 38 x 2.4 cm. Inflorescence pendulous, 42 cm long, terete. Flowers creamy yellow with
purplish-red blotches, lip distinctly 3-lobed. Lasting for about 14 days with fresh scent. Flower size- 3.2 cm
across.

| Flowering | May, June | ‘Habitat Epiphytic

8. Cymbidium pandulum (Sw.)

Pseudobulbs small, ovoid. Roots forming dense mat. Leaves distichous, linear-oblong, 32 x 2.1 cm.
Inflorescence pendulous, 18 cm long. Flowers fleshy purple, edge of sepals, petals is creamy, lip 3-lobed with
dark purple spots. Scented. Flower size- 3.1 cm across.

) Flowering | Feb-March | ‘Habitat Epiphytic

9. Dendrobium moschatum Sw.

Stems stout with tuft of pseudobulbs. Leaves oblong, acute, 14 x 3.5 em. Pendulous inflorescence arising
from the apical region of leaty or leafless stems, 20 cm long. Flowers creamy with purplish tinge on petals and
sepals with reddish veins, lip slipper shaped with two large dark maroon blotches. Lasting for only 1 day, sweet
scented. Flower size- 4.6 cm across.

| Flowering | May-June | Habitat Epiphytic

10. Dendrobinum aduncum Wall.

Stems slender with small pseudobulb. Leaves linear-oblong, 6.8 x 1.1 em. Inflorescence 2.5 cm long with
3-4 flowers. Flowers pale purple. lip greenish creamy, one purple blotch in the middle. Lasting for about 4 days,
sweet scented. Flower size- 2.1 em.
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| Flowering | May-Junc | Habitat Epiphytic

11. Dendrobium aphyllum (Roxb.) Fisher var. aphyllum.
Stems elongate, jointed, cylindric. Leaves ovate-lanceolate, acute at apex, 7.5 x 2.3 cm. Inflorescence 30
cm long. Flowers pinkish white, lip sub-orbicular with a shortly clawed convolute base, pubescent; pale-yellow

with transverse purple streaks. Lasting for about 9 days. Scentless. Flower size- 4.8 cm across.
| Flowering | March-April and May-June | Habitat Epiphytic

12. Dendrobium lituiflorum Lindl.

Stems slender, pendulous. Leaves linear-oblong, absent during flowering, 7 x 1.4 cm. Inflorescence 25 em
long. Flowers whitish purple, lip deep purple with transverse purple streaks at base, trumpet shaped. Lasting for

about 16 days. Scentless. Flower size- 5 cm across.
| Flowering = March, April | Habitat Epiphytic

13. Dendrobium fimbriatum Hook.
Stems cylindrical, stout. Leaves lanceolate, gradually tapering to an acute apex, 14 x 3 cm. Inflorescence 14
cm long. Flowers orange yellow, lip sub-orbicular with a deep purplish brown blotch in the middle. Lasting for

about 11 days. Scented. Flower size- 4.5 cm across.
) Flowering = April-May | Habitat Epiphytic

14. Dendrobium transparens Wall.
Pseudobulbs smooth, slender, erect. Leaves lincar lanceolate, 8 x 1.5 cm. Inflorescence 23 cm long.
Flowers white suffused with pink, the lip bears a purple blotch in the middle with purple lines towards the base.

Lasting for about 12 days. Scented. Flower size- 4.2 cm across.
| Flowering | April | Habitat Epiphytic

15. Didymoplexis pallens Griff.

Rare saprophytic orchid tubers underground, moniliform. Stem erect, slender, 15 cm high, glabrous, non-
chlorophyllous, white, with 1-2 short and blunt scarious loose bracts at lower nodes. Racemes terminal, 7
flowered. Flower white with creamy; lip cuneately oblong ovate pure white with a yellow blotch; flowers fully
blown for about 3-4 hours in a day. Flower size 0.8 cm, pedicels 4 mm long, but extraordinarily elongated in

fruit, fruit 3 cm long.
| Flowering | April | Habitat Saprophytic

The orchids of the Kakoi Reserve Forest are more than just botanical wonders; they are ecological indicators
and cultural treasures. However, with several species in Assam already facing extinction, the documentation
and preservation of these habitats are essential. Protecting the tropical semi-evergreen forests of Lakhimpur

ensures that the "symbol of purity” continues to bloom for future generations.
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The Orchid Heritage of Assam: Kakoi Reserve Forest

Some measures for the conservation of orchid diversity are-

'@

0
L

l
]

|9

Banning the collection of wild orchids from their natural habitat.

Social Forestry Dept. should take some immediate steps for reforestation and organize plantation

programmes in the deforested areas of the R. F.

Encroachment of forest land should be strictly banned.

A well organised society may be established with immediate effect for the conservation of

Biodiversity.

Bio piracy is a cause for the loss of orchid flora, so it should be banned.

To create awareness among the students including common people we have to arrange workshops,
seminars, orchid exhibitions and by the audio-visual display in the subject of orchid conservation

and its ethnobotanical importance.

Public must collaborate with any environmental activist group like Green Heritage, Megamix, Sey

Prokriti, Natures Beckon of North-East India in all aspects to conserve orchid diversity.
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Native Orchids of Assam and Their Conservation

Stories Antkor

Purnima Gogoi
o= @ — Department of Botany (ITEP)

North Lakhimpur University, Assam

“From the Kopou Phool adorning a Bihu dancer’s hair to the world’s newest orchid species found in
a Dibrugarh grassland — Assam’s floral heritage is breathtaking, irreplaceable, and urgently in
need of protection.”

Assam’s forests hold one of the greatest concentrations of orchid diversity on earth. 477 species across 107
genera have been documented within the state’s borders alone — nearly one quarter of India’s entire orchid
wealth. Every species carries a story: of evolution spanning millions of years, of cultural memory woven into

festivals and folk medicine, and of an accelerating race between discovery and extinction.

Assam — A Living Laboratory of Orchid Diversity

Walk into the forests of Assam at the right moment — perhaps on a spring morming in Dibrugarh, or on a
misty hillside in Karbi Anglong — and the canopy above you is alive with colour. Cascades of white and pink,
spikes of deep blue, clusters of golden yellow: orchids drape themselves across the branches of ancient trees,
cling to the crevices of moss-covered rocks, and carpet the damp forest floor in genera as varied and intricate as

the ecosystem that sustains them.

Positioned at the confluence of three great bio-geographical zones - the Indo-Malayan, the Indian and the
Sino-Himalayan - Assam occupies a botanical crossroads unlike almost anywhere else on earth. This
geographical fortune, combined with the state’s warm, humid climate and its extraordinary mosaic of forest
types, has made it one of the world’s premier orchid habitats. According to comprehensive field surveys and
herbarium records compiled for the HHiustrated Guide to the Orchids of Assam, the state harbours 477 orchid
taxa belonging to 107 genera, ranging from epiphytic giants that drape entire tree crowns to tiny saprophytic

species visible only if you know exactly where to look.

The majority of Assam’s orchids are epiphytes — plants that grow upon other plants without drawing
nutrition from them, relying instead on rain, air and the organic matter that accumulates in the bark of their host
trees. They garland the canopy of evergreen and semi-evergreen forests, particularly in Dibrugarh, Lakhimpur,
Dhemaji, Karbi Anglong and Dima Hasao districts. Terrestrial and saprophytic species occupy the humid forest
floor and the margins of rivers and wetlands. A 2025-2026 study of terrestrial orchids in Kamrup district
recorded ten species across eight genera, highlighting the rich diversity that persists even in more densely

populated parts of the state.

“Orchids are not merely flowers — they are living indicators of forest health, ecological keystones
that measure the pulse of an entire ecosystem.”
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Notable Native Species — Portraits of Splendour and Jeopardy

Among the hundreds of orchid species that grace Assam’s forests, four stand out with particular clarity —
for their cultural significance, their extraordinary beauty, or the urgency of their conservation status.
The Kopou Phool — Assam’s Beloved State Flower

Rhynchostylis retusa (L.) Blume

Rhynchostylis retusa, Kopou Phool - Foxtail Orchid

State Flower - Near Threatened - CITES App. 11

No orchid in Assam — indeed, few plants anywhere in India — carries the cultural weight of the Kopou
Phool. The official State Flower of Assam, this elegant epiphytic orchid is an indispensable presence at Rongali
Bihu. Young women adorn their hair with its graceful, pendulous flower spikes, a tradition celebrated for
centuries. The orchid is regarded as a symbol of love, fertility and merriment.

Its cylindrical raceme carries over 100 pink-spotted white flowers and a fragrance that is powerfully sweet.
In traditional medicine, the plant treats wounds, rheumatism and skin ailments. Today, however, mass illegal

uprooting during Bihu and large-scale deforestation have pushed it to the brink in the wild.

' g Flowering: March-May Habitat: Epiphytic; evergreen forests, riverbanks (300-1,500 m)
' ’ B TUCN Status: Near Threatened Protection: CITES Appendix II; Wildlife Protection Act 1972

| . P Primary Threat: Illegal collection during Bihu; deforestation; bio-piracy

The Blue Vanda [Vanda coerulea Griff. ex Lindl |

- AFlower on the Edge of Oblivion.

The Blue Vanda is one of the rarest blue flowers in the entire plant kingdom. Its lavender-blue petals — an
extraordinary colour in the orchid world — have captivated botanists, horticulturists and collectors since its
first description in 1847. Found in the upper forests and Himalayan foothills of Assam, it blooms from October

to November, producing spectacular sprays of ten to twenty flowers.

During the 1950s and 1960s, hundreds of thousands of plants were exported to European and American
markets, devastating natural populations. Today it is listed on CITES Appendix I — any international
commercial trade is completely prohibited. Despite legal protection, it remains critically vulnerable in the wild,

with several important populations lying outside India’s Protected Area Network.

l ' Flowering: October-November Habitat: Epiphytic; upper forests (1,000—1,800 m)
. ‘ IUCN Status: Endangered Protection: CITES Appendix I; Wildlife Protection Act 1972
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' D Primary Threat: Historic over-collection; ongoing illegal trade; habitat loss

The Noble Dendrobium (Dendrobium nobile Lindl.) Healer of the forest

Dendrobium 1s the largest orchid genus represented in Assam, with over 80 species recorded across the
state. Among these, D. nobile occupies a position of particular distinction. Its white petals tipped with rose-pink
and deep purple form blooms of exceptional elegance that have made it one of the most prized of all Indian
orchids, both ornamentally and medicinally.

In Ayurvedic medicine, it is recorded under the name Jivanti and has been used for centuries to treat fever,
rheumatism, nervous disorders and digestive ailments. The 2025 Kaziranga rapid survey confirmed the
presence of Dendrobium jenkinsii alongside multiple other Dendrobium species, reaffirming the genus's

dominance across Assam's forest habitats.

. . Flowering: January—March
l ' Habitat: Epiphytic; subtropical and mixed forests
' D Uses: Medicinal (Ayurvedic), ornamental

l . Distribution: Widespread across Assam

A New Orchid for the World

Crepidium assamicum K. Gogoi & J. Sharma (2024)

A New Discovery - Science Made in Assam

In October 2024, rescarchers Khyanjeet Gogoi and Dr. Jintu Sharma formally described a new orchid
species from Assam, publishing their findings in the internationally respected botanical journal Feddes
Repertorium. Discovered in the open grasslands along the riverbanks of Dibru-Saikhowa National Park,
Dibrugarh district, Crepidium assamicum stands apart from its congeners by its distinctively larger flower
cover, its preference for open grassland over dense forest, and a unique blooming period from July to August.

Only an estimated 500 to 600 individuals are believed to exist, and the species has already been
provisionally assessed as Threatened under the [UCN Red List Categories and Criteria (2024).

This extraordinary discovery reminds us that Assam’s forests still shelter botanical secrets — and that many
species may disappear before they are ever named. In the same year, three additional species new to Assam —
Cyrtosia nana, Dendrobium parcum and Spathogiottis affinis — were recorded from Dima Hasao district,

further expanding the state’s known orchid flora.
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Milestones of 2025 and 2026

( Kaziranga Orchid Survey: 70 Species Documented (May 2025)

In May 2025, a rapid biodiversity survey led by orchid conservationist Khyanjeet Gogoi — in collaboration
with range officers Bibit Dihingia and Dr. Bibhuti Ranjan Gogoi — documented 70 orchid species across 36
genera within Kaziranga National Park and Tiger Reserve, a UNESCO World Heritage Site. Of these, 46 were
epiphytic and 24 terrestrial, making Kaziranga one of the richest orchid habitats in all of Northeast India.

The survey yiclded remarkable finds. Species endemic to India including Fuiophia kamarupa, Zeuxine
lindleyana and Biermannia bimaculata were documented alongside rare species such as Bulbophyilum
ornatissinmum, Fria blumei and Phalaenopsis mannii. The Panbari Reserve Forest, within the broader Kaziranga
ccosystem, emerged as a particular hotspot, yvielding 39 of the documented species within its boundaries alone.
Assam's Environment, Forest and Climate Change Minister Chandra Mohan Patowary publicly described the

findings as a source of immense pride for the state.

( India's Largest Orchid Park Inaugurated at Kaziranga (March 2026)

Historic Milestone - March 3, 2026
[ @ India's Largest Integrated Orchid Park Opens at Kaziranga

Assam Chief Minister Himanta Biswa Sarma formally inaugurated the Kaziranga Orchid Park at Kohora on 3
March 2026, fulfilling a promise first made during the 201819 State Budget. Built over 20 bighas at a cost of
approximately Rs 16 crore, the park conserves and displays over 900 species of indigenous and exotic orchids
exhibited in seven state-of-the-art glass houses and natural outdoor settings. Plans are in place to expand the
collection to 1,600 species in the coming years.

The park integrates conservation, education, recreation and tourism. Its facilities include a 500-seat cultural
amphitheatre, a traditional cuisine restaurant, a children's garden and tourist accommodation. At the
inauguration, Chief Minister Sarma noted that even the design of Guwahati's Terminal 2 airport was inspired by

the orchid — a testament to the flower's deep hold on Assam's cultural imagination.

900+ 1,600
Species at opening Target species
6 Cr 20 bigha
Phase I investment Park area

( © Orchid and Butterfly Walk — Engaging the Next Generation (April 2025)

Conservation that fails to inspire the next generation is conservation without a future. Recognising this,
Kaziranga National Park and Tiger Reserve organised its Orchid and Butterfly Walk on 18 and 19 April 2025 in

the Panbari area. Over 50 students from schools and colleges across the region participated in guided forest
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walks, discovering orchids and butterflies in their natural habitat under the guidance of Khyanjeet Gogoi and

Dr. Monsoon Jyoti Gogoi. Three informational brochures — covering the birds, butterflies and orchids of
Panbari and Kaziranga — were released at the event, giving students resources to continue learning
independently.

( » Conservation Stories — People Who Made the Difference

( Khyanjeet Gogoi — A School teacher Who Became a Botanist

Few figures in Assam's conservation landscape are as remarkable as Khyanjeet Gogoi of Tinsukia. A
schoolteacher by profession, Gogoi spent decades making arduous treks into remote forests, driven by a passion
for orchids that eventually transformed him into one of India's foremost orchid scientists. He has authored six
books on Assamese orchids, one published by the Government of Arunachal Pradesh, and has discovered ten

previously undescribed species, four new to Assam and six new to Arunachal Pradesh.

At his own residence, Gogoi maintains an orchid park that conserves hundreds of native species, attracting
researchers and enthusiasts from across the world. The Government of Assam has conferred upon him the
prestigious Paribesh Mitra (Friend of Environment) Award. His most recent contributions — co-authoring
the discovery of Crepidium assamicum in 2024 and leading the landmark Kaziranga orchid survey in 2025 —

demonstrate that his work is as vigorous as ever.

( » Orchid Society of Assam — 8th Annual Conference (April 2026)

The Orchid Society of Assam continues to play a pivotal role in promoting orchid conservation through
academic and community engagement. As part of its recent initiatives, the Society is organizing the 8th Annual
Conference-cum-Workshop on Orchid Propagation and Conservation, scheduled to be held on 21st April 2026
at Silapathar Science College, Assam. This event aims to bring together researchers, academicians, students and
conservation practitioners to exchange knowledge on native orchid propagation techniques, conservation
strategies and sustainable utilization practices. The programme includes expert lectures, hands-on training
sessions, orchid plantation activities and field visits, thereby strengthening awareness and capacity-building

efforts in the region.

( “Seujia Kaziranga” — A New Hybrid for Assam

At the inauguration of the Kaziranga Orchid Park in March 2026, a new milestone was announced: renowned
orchid specialist Mohan Pradhan unveiled Sewjia Kaziranga, a new hybrid orchid developed after eight years of
sustained research and cultivation. The name carries symbolic power — sewjia means “lush green™ in
Assamese, and Kaziranga honours the globally celebrated National Park. Chief Minister Sarma described the

achievement as a tribute that brings pride to every Assamese person.

The Threats — Understanding the Crisis

Despite their extraordinary diversity and recent conservation achievements, Assam’s orchids face a

convergence of serious pressures. The situation is urgent.
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Six Principal Threats to Assam’s Orchids

| BL
| |

- R
I ‘Bl

Deforestation and habitat loss: Industrial projects, agricultural expansion, road construction and
urbanisation continue to destroy the evergreen and semi-evergreen forests on which epiphytic

orchids depend. Many specics exist only in small, isolated populations.

Illegal collection during Bihu: The annual demand for Kopou Phool results in the mass uprooting
of inflorescences from wild plants every spring. This repeated stress progressively weakens and
ultimately kills wild populations. Rare species such as the white-flowered Rhynchostylis refusa var.

alba are particularly vulnerable.

Illegal wildlife trade: Northeast India — with Assam serving as a transit corridor — 1s a
significant source of illegally collected orchids destined for domestic and international horticulture

markets. Enforcement under the Wildlife Protection Act remains inconsistent.

Climate change: Rising temperatures and shifting rainfall are disrupting orchid phenology. The
Kopou Phool now blooms and withers approximately ten days earlier than a generation ago - before
Bihu even begins. Epiphytic orchids face compounded risks as their host trees, fungal partners and

pollinators must all adapt simultancously.

Overgrazing and invasive species: Terrestrial orchids of riverbank grasslands — such as Fulophia
dabia and Nervilia juliana documented in the 2025 Kaziranga survey — face threats from

overgrazing and the encroachment of invasive plants.

Knowledge gaps: As demonstrated by Crepidium assamicum and the three new Dima Hasao
records, large arcas of Assam remain under-surveyed. Species may be lost before they are formally

described or their ecological roles understood.

What We Can Do — A Call to Every Assamese

Orchid conservation is not solely the province of scientists, forest officers and governments. Every resident of

Assam has a meaningful role to play.

Choose nursery-grown orchids. When buying Kopou Phool for Bihu — or any orchid for
decoration — always purchase plants propagated in certified nurseries. Never buy orchids that have
been uprooted from forests. This single choice, made by thousands of people, can dramatically

reduce pressure on wild populations.

Cultivate native orchids at home. Scveral native species can be grown beautifully in home
gardens and on balconies — including Dendrobium anosmum, Aerides odorata, Coelogyne cristata
and nursery-propagated Kopou Phool. Cultivation builds personal connection with these plants and

reduces dependence on wild collection.
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‘ Visit the Kaziranga Orchid Park. The newly inaugurated park is not only a world-class
 conservation facility — it is an experience of Assam's botanical magnificence unlike anything else
available in the state. A visit supports its conservation mission and deepens public appreciation for

orchid diversity.
:‘; Report illegal activity. If vou observe orchids being uprooted from forests or sold without
documentation, report this to the local forest department or wildlife authority. You have the law

firmly on your side.

Support the Orchid Society of Assam. Membership, donations and participation in the Society's

I T events directly fund conservation research, community outreach and scientific publication. The

Society is the beating heart of orchid conservation in this state.

' Educate the next generation. Share knowledge about native orchids with children, students and
© communities. A generation that grows up knowing and loving these plants is the most powerful

conservation force of all.

“Every orchid species that disappears from Assam’s forests takes with it a piece of our cultural
identity, our ecological heritage, and our pharmaceutical future. We are its last custodians.”

Conclusion — The Race Between Discovery and Loss

The story of Agsam's orchids in 2025 and 2026 is one of extraordinary contrasts. On one hand, the state has
witnessed a cascade of remarkable achievements: a new species discovered at Dibru-Saikhowa, three new
records added from Dima Hasao, 70 species documented in a single survey at Kaziranga, India's largest orchid
park inaugurated with 900 species and plans for 1,600, and a new hybrid orchid named in honour of the state
itself. This is, by any measure, a remarkable flowering of botanical ambition.

On the other hand, the same forests that yiclded these discoveries continue to shrink. The same Kopou
Phool that inspired a Chief Minister's airport design is uprooted by the thousands every spring. The same
climate that once reliably delivered its blooms in time for Bihu now delivers them ten days too early. The race
between discovery and loss is very much still running.

What gives cause for genuine hope is the growing coalition of people who have decided that Assam's
orchids are worth fighting for: the schoolteacher who became a botanist, the students who walked through
Panbari's forests with a brochure in their hands, the Society that has held eight annual conferences and
published two journals, and the government that invested sixteen crore rupees in a vision first sketched on a

budget sheet in 2018. Their collective effort is the most important conservation story of all.
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Scope of Orchid Endophytes in Drought Tolerance: An Emerging Frontier

in Plant—Microbe Interactions
e

Himashree Kalita, Bijoy Krishna Deka

Research Scholar, Tezpur University

e Introduction

Orchids have long fascinated botanists, ecologists, and horticulturists for their remarkable diversity,
intricate floral biology, and unique ecological adaptations. Beyond their aesthetic and evolutionary significance,
orchids also represent an underexplored reservoir of microbial associations that hold promising applications in
sustainable agriculture. Among these associations, endophytes- microorganisms that reside within plant tissues
without causing apparent harm; are gaining increasing attention for their role in enhancing plant resilience

under abiotic stress conditions, particularly drought.

* Understanding Orchid Endophytes

Endophytes associated with orchids include a diverse group of fungi and bacteria inhabiting roots, stems,
leaves, and even seeds. Orchid mycorrhizal fungi (OMF), especially those belonging to genera such as
Rhizoctonia-like fungi (e.g., Tulasnella, Ceratobasidium, and Sebacina), are essential for seed germimation and
carly development due to the dust-like, nutrient-deficient nature of orchid seeds. In addition to these obligate
symbionts, orchids also harbour non-mycorrhizal fungal and bacterial endophytes that contribute to plant
growth and stress adaptation.

These endophytes often establish a finely balanced mutualistic relationship with their host, exchanging
nutrients and biochemical signals. In stressful environments, such as drought-prone ecosystems, this association

becomes particularly significant.

* Mechanisms of Drought Tolerance Mediated by Endophytes

Endophytes confer drought tolerance through multiple, often interconnected mechanisms:
Enhanced Water Use Efficiency: Endophytes can modulate host plant physiology by improving stomatal
regulation and reducing transpiration rates. Certain bacterial endophytes produce phytohormones like abscisic
acid (ABA), which plays a crucial role in stomatal closure during water deficit conditions.

Production of Osmoprotectants: Endophytes induce or directly produce osmolytes such as proline, glycine
betaine, and soluble sugars. These compounds help maintain cellular osmotic balance, protecting plant cells

from dehydration.

Antioxidant Defense Activation: Drought stress leads to the accumulation of reactive oxygen specics (ROS),
which can damage cellular components. Endophytes enhance the plant’s antioxidant enzyme system, including

superoxide dismutase (SOD), catalase (CAT), and peroxidases, thereby mitigating oxidative damage.
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Improved Nutrient Uptake: Mycorrhizal endophytes, in particular, extend the effective root surface area,
facilitating better uptake of water and essential nutrients such as phosphorus and nitrogen. This improved
nutritional status indirectly enhances drought resilience.

Gene Expression Modulation: Recent studies suggest that endophytes can influence the expression of stress-
responsive genes in host plants. This includes genes related to dehydration tolerance, osmotic adjustment, and

protective protein synthesis.

* Orchids as a Unique Model System

Orchids growing in diverse habitats- from humid tropical forests to epiphytic niches with intermittent water
availability; offer a unique opportunity to study endophyte-mediated drought tolerance. Epiphytic orchids, in
particular, experience frequent water scarcity and have evolved specialized structures such as velamen roots.
The role of endophytes in supporting these adaptations is an area of growing interest.

In the context of North-East India, a biodiversity hotspot rich in orchid diversity, native species may host
novel endophytes with unique functional traits. Exploring these associations could lead to the discovery of

microbes capable of enhancing drought tolerance in economically important crops.

* Biotechnological and Agricultural Applications

The application of orchid-derived endophytes extends beyond orchid conservation. These microbes can be
isolated, characterized, and potentially used as bioinoculants for improving drought tolerance in agricultural
systems. Their use aligns with the principles of climate-smart agriculture, reducing dependence on chemical
inputs and enhancing crop resilience under changing climatic conditions.

For instance, inoculation of crops with selected endophytic strains could improve germination rates,
biomass accumulation, and yield under water-limited conditions. Moreover, endophytes may be integrated into

seed coating technologies or soil amendment strategics for large-scale applications.

* Challenges and Future Perspectives

Despite their potential, several challenges remain in harnessing orchid endophytes for practical use:
Host Specificity: Many orchid endophytes exhibit host-specific interactions, which may lmmit their
applicability across different plant species.
Cultivation Difficulties: A significant proportion of endophytes arc not casily culturable under laboratory
conditions.
Complex Interactions: The plant-endophyte relationship is influenced by environmental factors, making it
difficult to predict outcomes under field conditions.
Regulatory and Biosafety Concerns: The introduction of microbial inoculants into agricultural systems
requires careful evaluation.

Future research should focus on integrating omics approaches- genomics, transcriptomics, and
metabolomics- to uncover the functional roles of endophytes. Synthetic biology and microbial consortia design

could further enhance their efficiency and adaptability.
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» Conclusion

Orchid endophytes represent a promising yet underutilized resource in the quest for sustainable solutions to
drought stress. By bridging ecological insights with biotechnological innovation, these hidden partners of
orchids may contribute significantly to enhancing plant resilience in an era of climate uncertainty. As research
continues to uncover their multifaceted roles, orchid endophytes may well transition from ecological curiosities

to key players in modern agriculture.
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The Glasshouse Vigil

Bhabesh Pegu

Beneath the humid, glass-ribbed sky,
‘Where misted shadows sofily lie,
The orchidist with steady hand
Tends treasures from a distant land.
No common soil for roots so rare,
They drink the light and breathe the air,
Suspended threads of silver-grey
That catch the ghost of fading day.
He leans to check a velvet lip,
‘Where crystal beads of nectar drip,
A mottled throat of gold and rust,
Untouched by grime or settling dust.
The Cattleya in royal bloom

Exhales a spice that fills the room,
‘While Vanda stars in violet hueg
Reflect the damp of evening dews.
‘With patience born of years of grace,
He reads each leaf and hidden space,
A silent watch, a green-bound art,
The beating of a floral heart.
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Society Activity Photographs
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Selected glimpses of participation, fellowship, and memorable moments from the Society's programmes.
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Traditional performance at the festival, Traditional dance at Orchid Festival 2025,
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Orchid Plantation in Kokrajhar,
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ACTIVITY GALLERY |

A gtudent Planting Orchid. A Society Member Caring an Orchid.

7% Foundation Day Observed in Society Office. 7 'Foundation Day Observed in Society Office.
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Display of the awareness programme banner.
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Campaign programme at Nowgong Girls' College.

Foundation Day Observed in Nepal
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{ AGTIVITY GALLERY )

Plantation Programme in Nepal. Society News.

titled Flineclaverre Jorerreel.
The society’s president,
IDr Jitu Gogoi, informed
that the e-journal 1s a peer-
reviewed platform for pub-
lishing research in both ba-
sic and applied sciences.
“We aim to promote knowl-
edge sharing, innovation,
and scholarly communica-
tion among rescecarchers,

academicians, and stu-
Aantae ™ he aairl
Society News .
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Soceity News Achievement, Plantation Programme by Society Members in Jorhat.
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ACTIVITY GALLERY

Orchid conservation awareness at Silapathar Science College.

oy

Outdoor orchid awareness session with students.

Students observe orchid specimens in a guided demonstration, Hands-on orchid conservation demonstration in the orchid house.
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ORCHID PLANTATION BY STUDENT MEMBERS.

"4

P

Student members learn orchid care in the orchid house. Student members gather for a plantation-day group portrait.

>

Students mount orchids carefully on a host tree. A plantation briefing gnides student members through the visit.

END OF MAGAZINE

ORCHID SOCIETY OF ASSAM
HEAD OFFICE
SILAPATHAR SCIENCE COLLEGE,
SILAPATHAR, DHEMA.JI, ASSAM-787059
Regd. No. RS/DMJ/241/08/2021-22
Email : orchidsocistyofassam@gmail.com
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