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The commercial trade of wild-collected ornamental plants in Southeast Asia has been almost
completely overlooked. Official trade statistics in the region barely register the existence of an
international trade in wild orchids (Phelps and Webb, 2015), and Thailand’s CITES Management
Authority suggests that illegal trade in ornamental orchids is limited, “found in small case [sic] in
some parties” (CITES Prop. 40 [CoP13]). Orchidaceae is one of the most heavily protected taxa,
and international trade in the entire family (~25 000 species) is regulated under the Convention
on International Trade in Endangered Species of Wild Fauna and Flora (CITES). This includes
approximately 1500 orchid species found in Thailand, Lao PDR and Myanmar, which also have
domestic restrictions in place that limit wild orchid harvest and trade.

However, wild-collected ornamental plants, primarily in the family Orchidaceae, are widely traded
at public markets across Thailand and continental Southeast Asia. These plants are part of a global
horticultural trade in beautiful, fragrant and unusual plant species. From 2011 to 2012, botanical
surveys were conducted at the four largest wild plant markets in Thailand: Jatujak (Chatuchak)
Market (Bangkok, Thailand), Chedi Sam Ong and Dan Singkorn Markets (Thailand-Myanmar
border) and Mukdahan Market (Thailand-Lao PDR border).

Market surveys documented 348 orchid species in 93 genera, representing 13-22% of the target
countries’ known orchid floras, and tens of thousands of individual plants. Notably, these included
CITES Appendix I orchid species in the genus Paphiopedilum, several species new to science, and a
number of potentially threatened and rare species.

A preliminary threat analysis highlights that legal trade of the vast majority of Appendix II orchid
species from Southeast Asia cannot be scientifically justified, until more ecological data become
available. For most orchid species, there are not enough data to conduct evaluations based on
TUCN Red List criteria or to complete CITES Non-Detriment Findings (NDFs). Based on the
limited available conservation and distributional data, at least 58 of the orchid species found

during the surveys have already been classified as threatened by some metric (although few have
been assessed using IUCN Red List criteria), or were endemic species with narrow geographic
ranges. Anecdotal reports from harvesters in Southern Myanmar indicated population declines and
extirpations, both in specific species and in accessible local forest areas.

Trade, however, was dominated by a comparatively small group of orchids: Five genera accounted
for more than 50% of overall trade volume. These mostly constituted charismatic orchid genera
with large, colourful and/or fragrant flowers such as Dendrobium, Rhynchostylis, Aeries and
Paphiopedilum, although a number of genera with smaller flowers were also commonly found in
trade, including Pholidota, Cleisostoma, Eria and the subtribe Bulbophyllinae.

Market surveys were supplemented with extensive interviews with plant harvesters, traders and
middlemen (n=158), principally within Thailand and on its borders with Lao PDR and Myanmar.
These identified significant illegal, international trade from Lao PDR and Myanmar into Thailand
for domestic consumers, and identified major sites of border-crossings, transport networks and
markets within Southeast Asia. The study specifically highlights the importance of local and
regional demand for wild ornamental plants. In particular, BangkoK’s Jatujak Market is a regional
centre of botanical trade, hosting a large and unique richness of wild plant species. While Jatujak
has long been recognised as a centre of illegal trade of many other groups of flora and fauna, its
importance in the ornamental plant trade has been largely overlooked.



Interviews also uncovered complex trade dynamics that involve long value chains with multiple
intermediaries that are both organised and highly specialised in orchids and ornamental plants.
There is such specialisation that research also uncovered evidence of parallel orchid trades,
including a growing Internet-based trade, international laundering of wild plants via registered
commercial greenhouses, specialised domestic trade in rare species from outside continental
Southeast Asia, and a medicinal trade in dried orchids for Vietnamese and Chinese consumption.

Formal documentation of this unrecognised illegal trade has considerable implications for species
conservation, CITES implementation, and botanical monitoring and enforcement, particularly
within Thailand, by its CITES Management Authority, and specifically its CITES Management
Authority for Plants, within the Ministry of Agriculture’s Plant Varieties Protection Division.
There is also scope for increased involvement of Thailand’s Ministry of Natural Resource and
Environment’s Department of National Parks Wildlife and Plant Conservation and Royal Forest
Department. The author recommends that:

o Government bodies in Thailand responsible for biodiversity conservation formally recognise
the problem of illegal botanical trade.

o The CITES Secretariat and Parties, notably range States and importing countries of ornamental
plants, acknowledge that the legal trade of most CITES Appendix II orchid species from
Southeast Asia cannot be scientifically justified, until more information becomes available.
There are huge uncertainties and limitations to sustainable harvest of wild orchids, and
inadequate data to complete CITES Non-Detriment Findings for most orchid species in the
region.

o  CITES Parties and conservation organisations better recognise that demand for illegal wildlife is
often also domestic and regional, not only driven by Western and Chinese demand.

« International conservation organisations and government bodies include plants in wildlife trade
monitoring, enforcement and educational programming, including at public markets such as
Jatujak.

o Increase domestic resources and capacity of range country Customs officers and relevant
enforcement officials to enable basic species identification for botanical trade monitoring.

o When monitoring wildlife trade and enforcing laws, enforcement and Customs agencies
also collect basic data on wildlife origins, destinations, transports etc., to help inform future
interventions.

o Enforcement and conservation agencies in range state identify interventions at different
points along illegal market chains, including third-party transportation providers (e.g., bus
companies), Internet-based trade and public border markets.

o Enforcement and conservation agencies consider social dimensions of enforcement and identify
strategies to reduce or mitigate negative impacts of enforcement, particularly on low income
harvesters and traders. Identify enforcement responses to illegal botanical trade that can help
stop trade (e.g., confiscations, fines, warnings) but do not necessarily involve criminal sanctions.

« Range countries and supporting scientific institutions invest in botanical conservation
assessments to identify species most threatened by trade and inform CITES Non-Detriment
Findings. Assessments should consider taxa identified in this study as heavily targeted for trade
(e.g., Dendrobium orchids in the section Dendrobium, Rhynchostylis, Paphiopedilum).

o Thailand’s Department of Agriculture and CITES Management Authorities operationalise
monitoring of registered commercial greenhouses and plant nurseries to ensure wild plants are
not illegally laundered as artificially propagated.

o Outside researchers and conservation groups repeat third-party market surveys to support data
cross-checking and evaluate trends in trade.



Thousands of plant species are harvested from the wild for fuel wood, food, commercial

resins, medicinal plants, ornamental products, etc., and there is a long history of commercial
botanical trade in Southeast Asia, for both regional and overseas markets (Fry, 2009). However,
the contemporary trade in wild-collected plants has elicited comparatively little research or
conservation attention in Southeast Asia. Moreover, the trade in wild ornamental plants of value to
horticulture has been little documented. As a result, there has been little research, monitoring or
enforcement to detail trade dynamics for most commercially traded plant species.

Yet there is growing concern over the impacts of large-scale commercial trade on botanical diversity,
including a number of ornamental plant species in Southeast Asia (e.g., Anon., 2007; Anon., 2009;
Keping Ma et al., 2010; Sharrock, 2011). Anecdotal evidence from across the region suggests

that wild harvest is negatively impacting the populations of a number of ornamental plant taxa,
including Cycadaceae, Nepenthaceae and Orchidaceae (Cribb, 1987; Foppes et al., 1996; Cribb et al.,
2003; Schuiteman et al., 2008; Ashwell and Walston, 2008; Lamxay, 2008).

This report considers the commercial trade of wild-collected ornamental plants in continental
Southeast Asia, focusing on the charismatic family Orchidaceae. It specifically focuses on the
exports of wild plants from Lao PDR and Myanmar into Thailand, primarily for the domestic Thai
horticultural market. Despite scattered evidence of trade in wild plants, contemporary dynamics are
neither well documented nor understood. There is little information about what species are traded,
where plants originate, how they are traded, or how trade impacts species conservation. This report
documents the key empirical findings of a long-term study on ornamental plant trade in the region,
and presents policy recommendations for strengthening Southeast Asian botanical conservation.

i
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Figure 1. Stall specialising in selling wild-collected ornamental
orchids at Jatujak Market, Thailand (February 2012).
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Orchidaceae represents one of the largest families of flowering plants, with an estimated ~25 000
species in over 850 genera. Southeast Asia is at the centre of this diversity, although knowledge of
much of the region’s flora remains incomplete and is expected to grow (Table 1). There are currently
approximately 1500 species documented across Thailand, Lao PDR and Myanmar, including a
number of attractive, fragrant and commercially valuable species that are actively pursued for
horticultural ornamental trade within Southeast Asia and beyond.

Table 1. Approximate number of orchid genera and species in Thailand, Myanmar and Lao PDR

Country Genera Species | References

Thailand ~162 ~1200 (Schuiteman and Vogel, 2000; Govaerts, 2012)
Myanmar <150 ~800 (Lwin 2005; H. Kurtzweil, pers. comm., 2013)
Lao PDR 108 485 (Schuiteman et al., 2008)

Orchids have long been traded as ornamental plants. Focus has often been on large-scale exports
to horticulturalists in Europe and the United States (Cribb et al., 2003; Koopowitz et al., 2003). The
wild plant trade from Southeast Asia has decreased from these historical highs, when hundreds of
thousands of wild plants were commercially exported to collectors abroad (see Koopowitz et al.,
2003). Moreover, tightened regulations—notably associated with the Convention on International
Trade in Endangered Species of Wild Fauna and Flora (CITES)—have heavily restricted
international trade of wild-collected plants.

On paper, Orchidaceae is one of most heavily protected taxa, with comprehensive CITES trade
restrictions on the entire family. As a result, Orchidaceae represents almost 75% of all CITES-listed
species (Figure 2). These broad restrictions have as much to do with the vulnerability of many
orchid species to over-harvest as they do with the practical challenges of identifying particular
species among thousands of “look-alike” species. This precautionary approach has favoured
regulating the trade of all orchids, to ensure that common and rare species are not confused in
trade.

Despite broad restrictions, however, the CITES Trade Database, to which CITES parties report trade

statistics, reports virtually no trade in wild orchids involving Southeast Asian countries over the past
decade (Anon., 2013; see Anon., 2007; see Phelps et al., 2010).

2% 4% oo,

13%

® Mammals Birds @ Reptiles ® Amphibians
® Fish ® Invertebrates @ Other Plants @ Orchidaceae

Figure 2. Orchidaceae as a percentage of the total number
of CITES-listed species (Anon, 2014)
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As a result of this broad-listing, CITES permits are required in most cases for international orchid
trade, including all trade in wild-collected specimens. These processes are handled by individual
countries’ CITES Management Authorities (MA), with the support of CITES Scientific Authorities
(SA) that provide relevant technical expertise. Commercial trade in a small number of species listed
in CITES Appendix I is strictly prohibited (Table 2). In contrast, the vast majority of orchid species
are listed in CITES Appendix II, making it possible to trade orchids commercially, even if the plants
are wild-collected. These cases require export permits (unless otherwise specified in national

law), as well as a demonstration that the export is not detrimental to the survival of the species

(via a CITES Non-Detriment Finding). Thailand, however, represents an important exception:

its Department of Agriculture has stated that only artificially propagated plants can be exported,
regardless of CITES Appendix II designation (Sripotar, 2008).

Table 2. Restrictions on international trade of orchid species listed inCITES Appendix I and
Appendix IT

Category Species CITES regulations®

CITES Aerangis ellisii « An import permit issued by the CITES MA

Appendix I’ Dendrobium cruentum* of the State of import is required. This may be
Laelia jongheana issued only if the specimen will not be used
Laelia lobata for primarily commercial purposes and if the
Peristeria elata import is for purposes that are not detrimental
Renanthera imschootiana* | to the survival of the species. In the case of a live
Paphiopedilum spp.* animal or plant, the importing CITES SA must
Phragmipedium spp. be satisfied that the proposed recipient is suitably

equipped to house and care for it.

« An export permit or re-export certificate issued
by the MA of the State of export or

re-export is also required.

« A re-export certificate may be issued only if the
specimen was imported in accordance with the
provisions of the Convention and, in the case of a
live animal or plant, if an import permit has been
issued.

« In the case of a live animal or plant, it must be
prepared and shipped to minimise any risk of
injury, damage to health or cruel treatment.

CITES All other species in the  An export permit or re-export certificate issued
Appendix II family Orchidaceae“ by the MA of the State of export or

re-export is required.

« Export permit may be issued only if the
specimen was legally obtained and if the export is
not detrimental to the survival of the species.

* A re-export certificate may be issued only if the
specimen was imported in accordance with the
Convention.

« In the case of a live animal or plant, it must be
prepared and shipped to minimise any risk of
injury, damage to health or cruel treatment.

 No import permit is needed unless required by
national law.

*Summary of CITES regulations as presented in Clemente-Munoz (2009)
b Some exceptions for hybrids and specimens for scientific research
< Since 1998, Thailand has banned the export of wild-collected orchids (Sripotar 2008).

" Indicates species found in Southeast Asia



Orchids are also protected by a number of national regulations within Southeast Asia, with the
family often specifically referenced for protection. For example, within Thailand, orchids are
designated as “Restricted Minor Forest Products’, which bans their wild harvest except for research
purposes and very restricted household use (Forest Act B.E. 2484). There are additional bans, fines
and prison terms associated with their harvest from protected areas (e.g., National Park Act B.E.
2504). Further domestic regulations ensure Thailand’s compliance with CITES commitments,
including processes for allocating trade permits and penalties for unlawful trade

(see Plants Act No.2 B.E. 2535; Plant Quarantine Act No. 2 B.E. 2542).

Native wild orchids are also broadly protected in Myanmar (Protection of Wildlife and Protected
Areas Law 1994), subject to harvest only with permits issued by the Director General, with approval
of the Minister, under the Ministry of Forestry, although there is no available evidence of these
being issued. Restrictions in Lao PDR are somewhat less prohibitive, and limit the harvest of forest
products (including orchids) to production forests with sustainable management plans

(Lao Forestry Law No.6/NA), although there is also no available evidence that these plans have

been developed. Although Lao PDR and Myanmar became CITES signatories in 2004 and 1997
respectively, review by the CITES National Legislation Project found that wildlife trade legislation
in Lao PDR and Myanmar failed to meet the minimum requirements for effective CITES
implementation (Anon, 2012).

The vast majority of contemporary global orchid trade involves artificially propagated specimens
and hybrids, covered by exceptions within CITES because they do not represent a threat to species
conservation (see CITES, 2013; Table 2). Thailand is a global leader in this legal orchid trade.

Nevertheless, there is still broad, if scattered, evidence of commercial trade in wild-collected
ornamental plants within Southeast Asia, for domestic, regional and international collectors.

For example, a 1996 market assessment on the Thai-Lao PDR border market of Chong Mek
documented high trade volumes of ornamental plants, including 56 orchid species in 20 genera
and 35 other ornamental species (Foppes et al., 1996), and recent market visits documented wild
orchid trade surrounding Cambodia’s Cardamom Mountains (Hinsley, 2011). Botanical field
surveys across Southeast Asia have also encountered commercial trade in wild orchids, including
in Sarawak (Rusea et al., 2009), Lao PDR (Schuiteman et al., 2008; Lamxay, 2008) and Viet Nam
(Averyanov et al., 2003; Averyanov, 2011). Previous studies have also recorded commercial trade
of other Southeast Asian ornamental plants, including in the families Polypodiaceae, Huperziaceae,
Cycadaceae, Nepenthaceae and Gesneriaceae (e.g., Foppes et al., 1996; Bhima, 2003; Lwin, 2005;
Jennings and Rohr, 2011). There is also recent evidence of commercial trade in wild individuals

of newly discovered Southeast Asian orchid species (Anon., 2007; Vermeulen and Lamb, 2011;
Vermeulen et al., 2014). This diverse and largely anecdotal evidence highlights an under-studied
trade in ornamental plant that contravenes both domestic restrictions on the commercial harvest of
wild orchids, and CITES restrictions on their international trade.

The conservation implications of this trade remain poorly understood, although there are several
documented cases of local and regional extinctions as a result of over-harvest for the ornamental
trade, notably in charismatic genera such as Paphiopedilum (Cribb, 1987; Cribb et al., 2003;
Averyanov, 2011) and several newly-described species (Vermeulen and Lamb, 2011; Averyanov et
al., 2011). There is extensive anecdotal evidence, from both ecologists and wild plant collectors, of
local orchid extirpations across mainland Southeast Asia as a result of over-harvest (Foppes et al.,
1996; Cribb et al., 2003; Lamxay, 2008; Rusea et al., 2009; E. Vernon, pers. comm. 2010; P. Bonnet,
pers. comm. 2010; P. Suksathan, pers. comm. 2010; S. Lwin, pers. comm. 2009).



METHODS

Research sites

While research on illegal trade can present logistical challenges, the lax enforcement and open
nature of botanical trade in Southeast Asia allows for open, direct study. This contrasts with studies
on some other taxa, even in the same regions and markets, which have relied on covert research
strategies or have documented trade without engaging traders (e.g., Shepherd and Nijman, 2007;
Shepherd and Nijman, 2008; Oswell, 2010; Todd, 2011).

This study used a chain-referral approach to identify markets across Thailand, which were visited
(Figure 3). Research targeted the four largest markets: Jatujak (also spelled Chatuchak; Bangkok,
Thailand), Mukdahan Indochine Market (Thailand-Lao PDR border), Chedi Sam Ong and Dan
Singkorn Market (Thailand-Myanmar border). Supplementary interviews and observations were
made at a number of smaller markets, including Sanam Luang IT (Bangkok, Thailand), Tha Uthen
(Thailand-Lao PDR border) and Mae Sot (Thailand-Myanmar border).

@ Target plant market for botanical
surveys and interviews

@ Supplementary interviews

@ Other city

Figure 3. Wildlife market sites targeted for research. Border markets are
indicated with the names of the cities on the corresponding sides of each border
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Botanical surveys were conducted at the four target markets between June 2011 and May 2012
(Figure 3). Three target border markets were subject to quarterly surveys. Jatujak, due to its
accessibility, species richness and role as a central trade hub, was subject to full monthly surveys,
and “rapid checks” every two weeks to search for additional species. Heavy flooding in the last
quarter of 2011 eliminated one of the quarterly surveys at the border markets and the November
monthly survey at Jatujak.

Surveys targeted stalls selling wild plants, which were readily distinguishable from farmed plants
based on their physical condition, using guidelines from Royal Botanic Gardens, Kew and the
CITES Secretariat developed for Customs agents (McGough et al., 2004). Yet there are significant
challenges to orchid identification, especially of sterile specimens, as taxonomy is largely based on
floral characteristics. As a result, sterile specimens were identified to the genus-level. In the cases
of the orchid genera Dendrobium and Paphiopedilum, identifications could reliably be made to the
level of subgenus or section based on vegetative characters. Blooming specimens were identified to
the species-level, and photographic vouchers and flowers for pickling in spirits were collected. Data
on reported plant origin, number of individuals in trade and price were also collected (price data
not presented here). The final dataset included 5841 records representing >80 000 individuals.

Plants were first identified in the field, and later verified using photographic vouchers. The
majority of orchid specimens could be confidently identified (79.4%). A subset of the orchid plant
vouchers (596 records, equal to 11.5% of total orchid records) were sent to the Bangkok Royal
Forest Herbarium for external identification. There were high levels of agreement between study
identification and external verifications, and where there were discrepancies, these were re-checked.

Additional data were collected through interviews with wild plant harvesters, middlemen and
market traders in Thailand, Lao PDR and Myanmar. Interviews were conducted with the primary
owner of every stall in the marketplace at Jatujak (n=16), Mukdahan (n=34), Chedi Sam Ong
(n=22) and Dan Singkorn (n=63). This represented near saturation sampling of the target markets,
and we encountered very few refusals, except at Jatujak where seven traders refused to participate
in interviews (but permitted botanical surveys). Supplementary interviews were conducted with
traders at That Uthen, Sanam Luang IT and Mae Sot Markets (n=13), middlemen and harvesters
from central Lao PDR around Savannakhet Province (n=12) and with harvesters in southern
Myanmar around the vicinity of Dan Singkorn, Chedi Sam Ong and Mae Sot Markets (n=20).
Research also drew extensively from participant observation to glean insights about trade practices,
rules and norms of trade, trade routes and market dynamics.



The official CITES database documents virtually no trade in wild-collected orchids among South-
east Asian nations since 2004* (Anon., 2013). For example, over nine years Lao PDR reported
export of 20 wild-collected orchids into Thailand, while none were reported from Myanmar (Phelps
et al., 2010; Phelps and Webb, 2015). Based on these incomplete records, Thailand’s CITES
Management Authority suggests that illegal trade in ornamental orchids is limited, “found in small
case [sic] in some parties” (CITES Prop. 40 [CoP13]).

In contrast, the conservative trade figures documented during this study suggest that tens of
thousands of plants are traded across these borders every year. This trade shows no evidence of
either domestic harvest permits or CITES permits for export of Appendix I or Appendix II listed
species. This violates both domestic range State laws that restrict wild orchid harvest, and CITES
restrictions on the international trade of both Appendix I and Appendix II listed species (see Phelps
and Webb, 2015).

Wild plant trade occurred openly at both large public markets across the region and small
roadside stalls along major transport routes. Trade was found to be structured and specialised,
with established market chains and participants dedicated to wild ornamental plant sales. There
was limited evidence to suggest plant trade was closely associated with other types of illegal trade,
although a small number of plant traders at different markets also illegally sold wild birds, wood
furniture and/or wildlife talismans.

Notably, trade often occurred in plain sight of enforcement officials from a number of different
government agencies. At some markets, there were reports of and observed enforcement events,
although these were infrequent. Overall, traders reported limited, irregular enforcement. When it
did occur, penalties involved a small number of arrests (resulting in low-level fines and release) and
plant confiscations. At several sites, traders reported that small-scale botanical trade was readily
permitted by government authorities, while at other sites the right to trade depended on bribes to
local law enforcement and forestry officials. These nuances of enforcement patterns across sites
suggest a critical area for research and policy consideration.

Live plant sales at the four markets were almost exclusively of ornamental plants, including
>25 families and >32 genera, including the genera Tacca, Huperzia, Platycerium, Cycas, Hoya,
Amorphophallus, Impatiens, Curcuma, Nepenthes, and Hynophytum/Myrmecodia (Figure 4).

'Counting numbers of individuals presents a challenge with Orchidaceae. Unlike other taxa such as animals and trees where individual
specimens are clearly distinct, this is less clear for plant rametes, where reproduction can be sexual or by rhizomes, corms or tubers. In
this study, individual (single counts) were defined based on the number of plant bundles (potentially including multiple individuals
or cuttings of different individuals) plus the number of individuals (potentially divisions of larger plants). This follows the CITES ap-
proach, but is not necessarily representative of the number of genetically distinct individuals (see Phelps et al., 2010)

By 2004, all Southeast Asian countries had become CITES signatories.
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Figure 4. Wild-collected non-orchid ornamental taxa in trade. a. Cycas sp.; b. Platycerium sp.; c. Dischidia sp.; d.
Curcuma sp.; e. Tacca sp.; f. Crinum sp.; g. Huperzia sp.; h. Gesneria sp.
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However, more than 85% of observed trade volume was of the family Orchidaceae. A total of 347
orchid species in 93 genera were identified during the market surveys. Annex I includes the species
lists from the market surveys, which represent approximately 13% of Thailand’s known orchid flora,
22% of Lao PDR’s known orchid flora, and 15% of Myanmar’s known orchid flora (see Schuiteman
et al., 2008; Grovaerts, 2013). Market surveys also uncovered species new to science in the genera
Bulbophyllum and Thrixsperumum, several new country records for Myanmar and Lao PDR, and
one instance of species synonimisation (see Vermeulen et al., 2014).

BangkoK’s Jatujak market was by far the most species rich of the four markets surveyed (290 species,
90 genera), and evidence from local horticulturalists and from species accumulation curves suggest
there are many additional species in trade that remain undocumented by this study. However, these
other species are probably traded in comparatively small volumes® because trade was dominated

by a very small number of genera (Figure 5). The results highlight that Jatujak Market is not only a
global centre of faunal trade, but also a centre of illegal trade in protected flora.

The genus Dendrobium represented more than 35% of encountered trade volume across the four
markets (Figure 5). Trade in Dendrobium itself was further dominated by species in the sections
Dendrobium (36%), Callista (32%), Formosae (14%) and Stachyobium (5%)—groups generally
characterised by species with large, brightly coloured flowers (Figure 6).

Trade also targeted orchids in the genera Rhynchostylis (8%) and Aerides (9%), which include a
small number of relatively widely distributed species (Figure 5). Surveys also encountered large-
scale ornamental trade in genera that might not traditionally be considered particularly valuable to
horticulture due to their comparatively small flowers, including Pholidota, Cleisostoma, Eria and the
subtribe Bulbophyllinae.
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Figure 5. Relative abundance of orchid genera in trade with >100 and >500
individuals encountered in trade
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Figure 6. The four most abundant Dendrobium sections: section Dendrobium: a. D. heterocarpum;

b. D. crepidatums; section Callista: c. D. capillipes; d. D. chrysotoxum; section Formosae: e. D. draconis;
f. D. scabrilingue; section Stachyobium: g. D. delacourii; h. D. penguanum.



Trade was also dominated by a subset of species. While species-level identification was not always

possible during the market surveys, market traders (n=84) provided a list of the species they traded
in greatest quantities. The species Rhynchostylis gigantea, R. retusa, Aerides rosea, Dendrobium
chrysotoxum and D. lindleyi were among the most highly ranked (Table 3), which matched market

observations.
Table 3. Trader reports of plant species traded in largest volumes
(Jatujak=7) (Mukdahan=20) (Chendi Sam Ong=9) (Dan Singkom = 48)
RA® RA® RA RA
Rhynchostylis gigantea 6| R. gigantea 16 | R. retusa 7 | R. retusa 31
Dendrobium delacourii 1| R. retusa 4 | D. lindleyi 5 | A. rosea 27
Ferns 1| D. chrysotoxum 3 | D. chrysotoxum 4 | D. chrysotoxum 7
R. retusa 1| Aerides houlettiana 2 | D. farmeri 3 | R gigantea 5
D. lindleyic 2 | A. curvifolium 1 | D. lindleyi 4
A. rosea 1| A. rosea 1 | D. thrysiflorum 3
Bulbophyllum spp. 1 | R. gigantea 1 | D. polyanthum 2
Cleisostoma arietinum 1 | P. concolor 1 | D. farmeri 2
D. farmeri 1 Eria spp. 2
D. thyrsiflorum 1 Huperzia spp. 2
Phalaenopsis 1 Cymbidum spp. 1
cornucervii 1 D. jenkinsii 1
Paphiopedilum spp. 1 D. sect. Rhopalanthe 1
Ferns 1
Gramatophyllum speciosum 1
Hoya spp. 1
Paphiopedilum spp. 1
Platycerium spp. 1

Notably, the genus Paphiopedilum ranked among the most abundant in trade by volume (7% total
encountered volume, Figure 5), even though most individual traders did not rank the genus as

among the most traded (Table 3). All species in the genus are listed in CITES Appendix I, which
bans the trade of wild-collected specimens (Table 2). The most commonly traded species were from
the subgenus Brachypetalum, notably the widely-distributed P. concolor. However, most species
present in the region were found in trade in small volumes (Figure 7), in many cases on a few plants
of each species.

* Traders were asked to list up to five species that they sold in largest volumes
*Relative abundance in trade, as frequency of responses during interviews



© J. PHELPS

Figure 7 .Wild-collected Paphiopedilum (CITES Appendix I) for sale at a market in Thailand. (Top row, from left to
right: P. exul, P. concolor, P. callosum).
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Very few of the encountered species have been subject to IUCN Red List assessments or other
formal evaluations, and there is a notable lack of related life history, distribution or population
data. For almost all orchid species in the region, it remains impossible to conduct accurate CITES
Non-Detriment Findings (NDFs) as is required for the legal trade of CITES Appendix II species.
National-level conservation assessments were absent for Myanmar and Lao PDR. Preliminary,
non-systematic assessments of Thai species were available for approximately one third of Thai
species encountered in trade (Santisuk et al., 2006). Global assessments were available for a very
small number of encountered species, based on CITES Appendix I listing (2013) for the genus
Paphiopedilum, and a small number of outdated or incomplete evaluations from the UNEP-World
Conservation Monitoring Centre Threatened Species Database (Anon., 2015). As a result, there
remain major limitations to evaluating formally the impacts of trade on species conservation

(cf. NDFs).

Existing conservation assessments (e.g., CITES listing, national-level evaluation, UNEP-WCMC
Threatened Species Database) were used to identify species for which trade was likely a threat to
conservation. Extent of occurrence, based on a compilation from taxonomic references, was used
to identify species with narrow geographic distributions, for which trade pressures would likely
represent a particular threat. In total, this evaluation identified that 58 of the species documented in
trade (17% of orchid species recorded) could be considered under some category of threat (Table 4).

Table 4. Summary of threat analysis for orchid species encountered in trade, divided into
national- and global-level threat assessments®

Conservation status® Number of encountered species that
have been assessed®
Thailand Assessment
Threatened 57
Not threatened 10
No Assessment 108
Lao PDR Assessment
Threatened 8
Not threatened 1
No Assessment 100
Myanmar Assessment
Threatened 0
Not threatened 0
No Assessment 130
Global Assessment
Threatened 20
Not threatened 23
No Assessment 304

* This refers to conservation status based on the existing literature.

® Conservation status is based on national assessments, which here include domestic conservation assessments and
any taxonomic references that specifically indicate that a particular species is either “common” or “rare” in that
country. Global Assessments are from the UNEP-WCMC Threatened Species Database, CITES Appendix I species
list, and also include endemic species with narrow ranges.

< Some threatened species are present in more than one country, so total exceeds 100%.



Encountered trade volumes for most of these species were relatively small, although expanded
monitoring and increased species-level identifications would likely increase documented volumes
considerably. When this evaluation approach was restricted to orchid species for which more

than 10 individuals were observed in trade, the coarse threat analysis highlighted 20 species likely
threatened by trade: Aerides houlettiana, Ascocentrum ampullaceum, Dendrobium albosanguineum,
D. falconeri, D. lamyaiae, D. friedericksianum, D. nobile, Drymoda siamensis, Grammatophyllum
speciosum, Habenaria carnea, H. rhodocheila, Pecteilis susannae, Phalaenopsis finleyi, P. sumatrana,
Rhynchostylis gigantea, Vanda coerulea, V. bensonii and all of the CITES Appendix I Paphiopedilum
spp. The impacts on hundreds of other traded species remain unquantified, but are very likely
negative in most cases.

In the absence of more robust conservation assessments, interview data from harvesters in southern
Myanmar collecting for markets at Dan Singkorn, Chedi Sam Ong and Mae Sot (n=20) suggest

that trade potentially affects a wide number of orchid species in that region. Most traders (n=18)
reported harvesting all species they encountered, while two restricted harvest to high-value species.
Most (n=18) also reported harvesting from all trees in a target area, and most (n=17) repeatedly
returned to the same areas to collect. However, most (n=13) also reported that they restricted
harvest to larger mature plants, and left immature plants for future harvest.

There was, however, no evidence of efforts to participate in sustainable or managed harvest, or that
wild harvest within Lao PDR or Myanmar has been done with any form of domestic permits. In
fact, despite some proposals that sustainable wild harvest in the region is viable (Lamxay, 2008),
there are still relatively few such cases documented for ornamental plants or epiphytes

(see Flores-Palacios and Valencia-Diaz, 2007). Moreover, many orchid species are found in

low population densities (e.g. Cribb et al., 2003; Pupulin, 1998), which restricts the feasibility

of sustainable harvest. For example, a population viability analysis of the Central American
orchid species Guarianthe auranthiaca forecast that harvest of more than 5% of the reproductive
individuals in the population would result in extinction within 100 years (Mondragén-Chaparro,
2009).

When asked to describe changes in abundance of plants since they started collecting, most
respondents reported declines (n=18). Most (n=14) also stated that all orchid species had declined,
and the rest mentioned specific declines of Dendrobium lindleyi, Aerides rosea, Rhynchostylis retusa,
Huperzia spp., Dendrobium chrysotoxum, and Eria spp. Several traders (n=6) specifically described
orchid extirpations around village areas that had been subject to heavy harvest, including forests
within walking distance of Chedi Sam Ong and Dan Singkorn Markets. This echoes findings of
Schuiteman et al. (2008) during botanical surveys of Lao PDR, during which “on more than one
occasion villagers have told us, when we came looking for orchids near their village, that we should
have come a few years earlier, before all the orchids were collected!” These anecdotal reports suggest
that commercial trade is affecting wild populations, at least at a local level. However, harvesters
interviewed in Myanmar did not restrict trade to easily accessible areas surrounding communities,
and reported traveling deep into surrounding forests, including in neighbouring provinces and
Thailand, which suggests that the impacts of trade are likely experienced over a broader geography.

While there is often a perception that much botanical trade is comparatively local and/or informal,
research uncovered complex trade dynamics (Figure 8). While many orchids were reportedly
wild-collected within Thailand, botanical surveys also documented large-scale cross-border trade
from Lao PDR and Myanmar into Thailand. This was confirmed through trader interviews, during
which respondents ranked the countries of origin from which they sourced most of their plants
(Table 5). Unsurprisingly, border markets sourced the majority of their plants from the nearest
neighbouring country.



Table 5. Top three source countries for plants traded at four target markets in Thailand. Table
shows the percent of traders at each market that ranked source countries based on volume.

Market Top source country Second Third
Jatujak (n=14) Lao PDR (50%) Thailand (36%) Myanmar (29%)
Dan Singkorn (n=56) Myanmar (91%) Thailand (14%) Lao PDR (4%)
Chedi Sam Ong (n=12) [ Myanmar (100%) - -
Mukdahan (n=24) Lao PDR (92%) Thailand (21%) Viet Nam (17%)

Most imports into Thailand were reportedly through a limited number of border crossing points,
most of which were targeted by this study (Figure 8). Lesser trade was also reported through other
sites from Lao PDR (Chong Mek, Vientiane, Peng Charn) and Myanmar (Mae Hong Son, Mae Sai),
although these sites lacked open border markets and trade involved direct imports to Thailand
through intermediaries.

Importantly, trade networks between point of harvest and final consumers were complex and
involved a number of intermediaries, with some wild plants transferring ownership up to six times.
This was determined through ranking exercises during the interviews, where traders were asked to
rank and describe where/who they acquired plants from, and who they sold them to (results not
shown, but summarised in Figure 8).

nuggling points

@ Public plant market
@ Other city

Figure 8. Simplified diagram of wild ornamental plant trade into Thailand from
Myanmar and Lao PDR. Thickness of arrows represents author’s perceptions of the
relative differences in trade volumes from each site. Not depicted is the redistribution
of plants within Thailand, including from Bangkok to other cities within Thailand
and back to the border markets, and among border markets themselves (e.g., between
Chong Mek and Dan Singkorn)
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Market chains differed considerably across sites. Although all sites dealt with similar goods under
the same legal-regulatory framework, networks and processes differed significantly across the four
sites. Despite this diversity, trade participants fell into five principal categories:

« Harvesters

Harvesters operated across the region, usually within comparatively narrow geographic areas

of Thailand, Myanmar and Lao PDR, where they were familiar with the forests. However, this
harvest was not only in community and neighbouring forests, but extended to protected areas,
private concessions and nearby provinces. Most harvesters were specialists with livelihoods largely
dependent on botanical trade. Harvesters with market access sold directly to customers at either
roadside stalls or markets, or to market traders. Most harvesters, however, sold to intermediaries
within their own countries.

o Intermediaries

Intermediaries across the region generally operated within specific areas of Thailand, Lao PDR

and Myanmar, where they had the strongest connections. These actors were responsible for taking
orders from market-based traders in Thailand, sourcing, and amassing products from harvesters. In
some cases, procurement involved orders for specific species and volumes from harvesters within
their target regions, while in others intermediaries purchased whatever communities collected
(often in sacks of mixed species).

 Transporters

Transport was principally by private bus company, with drivers paid to deliver boxes of plants

along their usual transport routes, without necessarily understanding or taking an interest in

what they were transporting. Buses were involved across the market chain, linking harvesters to
intermediaries, including by transporting plants across borders into Thailand (e.g. Mae Sot), and
among markets within Thailand. Other local transport (e.g. from bus terminal to market) was often
provided by paid motorcycle taxis.

» Market traders

Market traders openly sold wild plants throughout the region, including at public markets and
roadside stands. Some traders purchased plants directly from harvesters, or had family members
involved in harvest. However, most traders relied on intermediaries to procure plants, placing
orders via phone, making payments via ATM transfer, and relying on private buses to transport
product. Market traders’ sales were principally to end consumers. However, a subset of traders
at each market also operated as intermediaries that re-sold to other traders, both within the same
marketplace and to markets in other cities. These market traders/middlemen were usually
larger-scale traders with established procurement networks.

« Greenhouse operators

Some commercial greenhouse operators purchased plants from middlemen and traders, and were
involved in laundering wild plants by presenting wild plants as cultivated specimens. This enabled
plants to be legally sold and exported with CITES certificates. These practices were principally
observed for high-value, rare species.

» Consumers

Final consumers were principally located within Thailand, with transactions conducted at public
markets throughout the country. Most consumers were members of the general public, although
a subset were described by traders as knowledgeable botanical enthusiasts. Some consumers also
made purchases via domestic online trade, and some were exported to overseas collectors.

some were exported to overseas collectors.



Research focused on the sale of ornamental plants at public markets. However, through the course
of carrying out this research evidence also emerged of three additional, parallel trades in
wild-collected orchids.

Parallel trade in rare, high-value plants

Market surveys at Jatujak identified at least five species that were unique because they originated
from outside mainland Southeast Asia (Philippines and Indonesia; Annex I) and were sold for
comparatively high prices. These encounters, however, were coincidental, as these types of plants
were generally not openly traded, but rather were kept out of sight, reserved for specialist collectors
willing to pay a premium for rare or hard-to-acquire species. These casually observed transactions
were indicative of a parallel trade in rare species, confirmed during informal discussions with local
plant enthusiasts. While restricted to a small number of traders, and involving comparatively

low volumes, hobbyists related that a wide diversity of rare and threatened species were available
through these traders. One key informant further related an anecdote in which several Jatujak
traders routinely purchased large numbers of rare plants and held them in greenhouses to drive up
market prices.

Parallel trade in domestic Internet sales

Traders and botanical enthusiasts also revealed an active, largely domestic trade in wild-collected
plants, involving commercial traders and trade within the community of domestic plant enthusiasts.
Online searches reveal a number of online Thai language message boards with regular postings
offering wild plants for sale (e.g., yimpaen.com, board2.yimwhan.com) and Thai Facebook groups
that market wild-collected plants (Figure 9).

“=Online forum posting:

“We sell all kinds of wild orchids for
wholesale and retail trade at reasonable
prices. Contact 084-xxxxxxx. Email:
xxxx.com. Plants can be reserved for up to
3 days. Payments are made through West
Bank, account #xxxxx. Please inform me
of any deposits.”

4Online forum posting:

—“l use a pseudonym online, so please email
me. | sell all kinds of wild orchids from
Myanmar. Wholesale and retail traders
can contact me at tel. 084-xxxxxxx or email
me at xxx@hotmail.com. Transfer
payments to Thailand Commercial Bank

" |account #XXXXXXXXX, NAME: XXXXXXX.

Sales posting for a Coelogyne from
Myanmar, 2,120 Baht (~US$70)

Example online forum sales posting for 19
plants of Dendrobium secundum 65 Baht
each (~US$2.20)

e g 19206

| Facebook orchid sales:

“Hello and welcome. We sell wild beautiful

¢ orchids. If you are interested in our
~|products, please transfer money to

our bank account of Miss xxxxx, Kasikorn

Bank, account number XXx-XXXXXx-X...”

e et et iy

Figure 9. Examples of Thai online forums and Facebook groups advertising
wild orchids for sale. Screenshots from May 2013



There was anecdotal evidence to suggest increasing Internet-based botanical trade within Thailand,
with several market traders establishing new online sales platforms during the study period. This
mirrors a broader trend in Internet-based wildlife sales in other taxa and countries (e.g., Sonricker
Hansen et al., 2012; Sajeva et al., 2013), although there was no evidence to suggest that Internet sales
were reducing market-based trade (cf. Todd, 2011).

Parallel trade in laundered wild plants via commercial greenhouses

Surveys also yielded evidence of a parallel trade in which illegal wild plants were laundered as
legally cultivated plants via commercial greenhouses. A small number of traders at the border
markets (n=2) specifically reported selling to commercial greenhouses, and a key informant at
Jatujak also reported that some traders sell large volumes of wild plants to commercial greenhouses.
Several Bangkok-based traders (n=4) also reported making sales to greenhouses based on wild plant
stock. Market surveys also encountered commercial greenhouse owners from Thailand, Malaysia
and Singapore who purchased wild plants at Jatujak Market.

It is probable that some of these wild plants were reported as cultivated plants and re-exported, as
has been recorded in the laundering of other taxa in the region (e.g. Nijman and Shepherd, 2010;
Lyons and Nutsch, 2011; Shepherd et al., 2012). For example, in 2011 researchers observed that
wild plants laundered via commercial greenhouses in Thailand and Malaysia had CITES permits
issued for import and sale at the 20th World Orchid Conference in Singapore. Some of these plants
were sold by well-known wild plant traders, and were candidly advertised as wild-collected and/or
were clearly wild based on their physical condition, but were sold as cultivated plants with a CITES
permit.

Parallel trade in medicinal orchids to Viet Nam and China

A small number of orchid species are used in traditional Asian medicines (Bulpitt, 2005), and there
is evidence of a large and expanding trade in wild orchids from Myanmar and Lao PDR to satisfy
demand in China and Viet Nam (Lovera and Laville, 2009; Lamxay, 2008; Kurtzweil, 2009). Lovera
and Laville (2009) describe commercial greenhouses cultivating large volumes of wild-harvested
Dendrobium to increase their size for export as medicinal plants, and Lamxay (2008) suggests that
medicinal trade has notably impacted wild populations of Anoectochilus lylei. However, market
surveys found no evidence of medicinal orchid trade into Thailand, but encountered evidence of
medicinal trade from Lao PDR to China and Viet Nam. Notably, the procurement networks for
ornamental and medicinal orchids appear to be separate.



This study highlights a large-scale trade in ornamental orchids that is currently undocumented

in official statistics and largely unrecognised by relevant managers and policy makers. The

report also describes the complexity and heterogeneity of trade, which can involve numerous
intermediaries and vary considerably across sites and products. Improved understanding of these
dynamics is important to strengthening botanical conservation across Southeast Asia, including
within Thailand’s CITES Management Authority and specifically its Management Authority for
Plants within the Ministry of Agriculture’s Plant Varieties Protection Division. There is also scope
for strengthened engagement by Thailand’s Ministry of Natural Resources and Environment’s
Department of National Parks Wildlife and Plant Conservation and Royal Forest Department, and
within national botanic gardens. In light of these results, the author makes the following policy
recommendations:

« Formally recognise the illegal plant trade phenomenon. This trade is not represented in
government statistics and, in fact, Thailand has issued formal statements that suggest illegal
botanical trade is marginal. It is important that the government bodies in Thailand responsible
for botanical conservation, such as the CITES Management Authority for Plants, the Ministry of
Forestry, and national botanic gardens formally recognise the problem of illegal botanical trade
within their borders so that it can be placed on the national and regional conservation agenda.

« Acknowledge limitations to sustainable trade of Annex II orchid species. Regulated orchid
harvest and trade is allowed under CITES for Appendix II species, and has also been proposed

as a strategy to link social and environmental objectives (e.g., Lamxay, 2008). However, there is
inadequate ecological data available for most species in the region, and CITES Non-Detriment
Findings (NDFs) are neither conducted, nor viable for most species in the region. Moreover, the
ecology of most orchids probably makes sustainable harvest proposals unrealistic for most species.
Until more information is available, legal trade of the vast majority of Appendix II orchid species
from Southeast Asia cannot be justified. These limitations need to be recognised by the CITES
Secretariat and party range countries and importing countries to ensure that Appendix II permits
are not abused.

« Recognise domestic and regional wildlife demand. While CITES parties and conservation
organisations often focus on Western and Chinese demand for illegal wildlife products, Southeast
Asian domestic and regional demand also drives harvest of many taxa, including of ornamental
plants. This report highlights that illegal plant trade within Southeast Asia is a common
phenomenon. Yet most plant markets in Thailand are infrequently subject to monitoring or
enforcement, and/or corruption enables ongoing illegal trade. This study highlights the value of
accounting for large-scale domestic and regional demand for wild plants, and the viability of basic
wildlife trade monitoring at open plant markets in the region.

o Include plants in wildlife programming in Thailand and internationally. Even where wildlife
trade monitoring and enforcement are established, plant trade often remains overlooked. For
example, despite increasing enforcement against illegal trade of wild animals at Jatujak market,
these efforts have largely overlooked the parallel trade in wild protected plants. Similarly, public
education campaigns to discourage wildlife trade in Thailand, via the ASEAN Wildlife Enforcement
Network, the United for Wildlife initiative and other platforms, have largely excluded plants, which
does not seem to be perceived as a significant conservation issue. Even initiatives focused on timber
have excluded illegal trade of non-woody plants. There is a clear need for greater awareness—
among international conservation groups, range states environmental officials, market organisers,
enforcement agencies and the public at large—about the importance of botanical conservation.



« Increase resources and capacity for monitoring botanical trade. Monitoring trade in wild
plants, whether at public markets, ports of entry or commercial greenhouses, requires a degree of
taxonomic expertise among Customs and relevant enforcement officials. There are considerable
challenges to identification within groups that have many “look-alike” species, such as Orchidaceae.
However, only basic training is required to distinguish to commercial greenhouse cultivated

and wild plants in most cases (McGough et al., 2004). Similarly, only basic training is required

to identify the major families of traded ornamental plants (e.g., Orchidaceae, Cycadaceae and
Nepenthaceae). Since, as found in this study, market trade is dominated by a small group of orchid
genera, targeted references can be created that describe both the most common and the most
threatened taxa (e.g., as has been done for corals, Cooper et al., 2011). Notably, Thailand also hosts
several institutions with taxonomic expertise that could be further leveraged to provide training and
support occasional field surveys in the region.

There is, however, a need for increased resource allocation to both build capacity and enable more
active monitoring, although basic monitoring is also possible given limited resources. In this study,
low survey effort, requiring only one person for 1-2 days per survey, identified the majority of
genera and species in trade.

o Collect basic data during monitoring and enforcement. When wildlife trade is monitored and
enforced, there is considerable scope for Thailand’s enforcement and Customs officials to collect
basic, policy-relevant data to share with coordinating bodies, such as the CITES Authorities,
Department of National Parks, Wildlife and Plant Conservation and the Royal Forest Department.
For example, information on what species are encountered, where they reportedly originate, how
they are transported, and were they are being traded to could help inform future interventions.

« Identify interventions along market chains (e.g., transportation networks, Internet sites).
Improved understanding of trade networks highlights potential interventions at different points
along market chains that can inform actions by enforcement and Customs agencies. Notably, in this
region, illegal traders rely heavily on private bus companies to transport their goods (cf. Shepherd
et al. 2006). Engaging these transportation networks, potentially through awareness and advocacy,
legislation and/or prosecution, could restrict illegal trade flows. Similarly, a number of popular
websites are being exploited as platforms for illegal trade, and these can be engaged to restrict illegal
activities. Market organisers, whether government agencies or private landholders, can also be held
more accountable for the types of goods sold at their markets.

« Consider social dimensions of enforcement. Parties to CITES have resolved to better consider
the impacts of their decisions on the incomes of poor households (CITES Res. Conf. 8.3 [Rev.
CoP13]; see Dickson, 2008). Increased enforcement would clearly yield negative impacts on

the livelihoods of harvesters, intermediaries and traders. There is a need for enforcement and
conservation agencies in Thailand to identify enforcement responses to illegal botanical trade

that can help stop illegal trade (e.g., confiscations, fines, warnings), but do not necessarily involve
criminal sanctions that can exacerbate social impacts of enforcement. Sensitive interventions
should further seek to reduce negative impacts, whether through support of alternative livelihoods
(e.g., sales of different products in the marketplace) or increased access to participating in legal
trade of artificially propagated orchids.

« Invest in botanical conservation assessments. Although a global biodiversity conservation
priority, the conservation status of most Southeast Asian plants has yet to be assessed, and very

few of the encountered species have been subject to IUCN Red List assessments. Range States

and support scientific institutions must invest in basic ecological research on a wide range of
species. Assessments should consider taxa identified in this study as heavily targeted for trade (e.g.,
Rhynchostylis, Paphiopedilum, and Dendrobium orchids in the section Dendrobium).



« Target laundering of wild plants. There is a need to ensure that CITES permits are only allocated
for plants that can be legally traded (see Table 2). Scattered evidence that illegally harvested wild
plants are being laundered through commercial greenhouses, allowing for their legal export out

of Thailand, needs to be investigated by the Ministry of Agriculture and CITES Management
Authorities. Thailand needs to operationalize its commitments to monitor greenhouses and
nurseries that grow CITES Appendix I-listed species (Plants Act B.E. 2535) and extend basic
monitoring to actors that export Appendix II-listed species.

 Repeat third-party market surveys to support cross-checking and evaluate trends in trade. As
highlighted by this study, external surveys are critical to supporting official monitoring and data
collection efforts. Repeat market surveys by outside researchers and conservation groups such as
TRAFFIC are critical to cross-checking and evaluating future trends in botanical trade.
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fiiuguuniniuriagniteenuandudelfifudomas ewns sdudlenisdn ayulns
Iifusgiu naenauduy uaziiuseiinsemangnumaslugiiniae@ony fusenidedddinogisenuiu
faflenannsluginauasnanasisUszme (Fry, 2009) windunut mefiuslithiiatunugiu
Tty nduinuisenseldsuamuadlafisandntosiiy Sslunidunmstufinnmsdiuglivniody
iseiuluaudnsihludufivauduiiogifiondntos dewnil viuide nshenuihseT vionis
tadulingmnefieadesiuanuedeulmussnmsmuneiviugiigninanunesnniigaianided
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vzl edanudnadetureanssnudernuvaevaeludmgnumans Suilssanainmsn
seiulmgiimdaintu fesuluddiissdumanvanesialunfiniaodens fusenidedls (g, Anon.,
2007; Anon., 2009; Keping Ma et al., 2010; Sharrock, 2011) Inefiusz Andngruanitaniniadlddlss
wiwnsiiuiugldanndrdawansenuludsausedwiudszannsvesiiglunguliuszau sadaaduss
(Cycadaceae) 2AnLad1Inlawnias (Nepenthaceae) uagdnaiglil (Orchidaceae) (Cribb, 1987;
Foppes et al., 1996; Cribb et al., 2003; Schuiteman et al., 2008; Ashwell and Walston, 2008; Lamxay,
2008).

seuatull Idvhnmsinwneilivssduiiiveonnandiluiuiigiaaedens Tusendedld
Tagithnadndaeli! (Orchidaceae) ifinsdseenifuglifantueslsemaanuasnaindundssemelne
ietleulvinaeitvanunigluussmalng whagindngunsdndelinszdanszats uddilaifing
tuiinfidmaunieiinanuilasgrsdoswitsmnuadeulmveansmlutiagtu ideyasgifisadnios
whiufiszyhiimsdnaiatugla dududananiuu fnnsdesndls wiensfinansenuseniseysni
yiausossls memuatuildduiinnmsdunudeseinndng veamsfinusseseruieatumsdnld

Usgivlugiinie uazdnauedewusiivnuuleuisiiodiuanuduudduniseyindmamgnueans

amlag: J. Phelps
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UM 1 wnsnendaglivszaviiiuanthiinannagdng Ussmdlne (nun1wus 2555)
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fuitazdilsiauysaiiazmerinasiaduy (msadl 1) tagtiull Fufinniswuuszana 1,500 sdarug an
fufivszedlng a1 waewain Seinisthededifinduven areeu wazdyarndamndudas infueduy
issivauionrumeruniglueifons fusenidedduazueniiuioanlunirlng

i ° a v '
M15719% 1 waasn1suszanaduuaakazsinvendeldluuszmalng a1q uazwain

Usene dna (Genera) ¥l (species) 914994
ne ~162 ~1200 (Schuiteman and Vogel, 2000; Govaerts,
2012)
N <150 ~800 (Lwin 2005; H. Kurtzweil, pers. comm.,
2013)
a1 108 485 (Schuiteman et al., 2008)

nangliignihunuadulivssaunmununds Tnegduiinisdeeendunuunnludaelsuwazansy
131 (Cribb et al., 2003; Koopowitz et al., 2003) nMsmvtiniugnaeliihnneduns fusendedls
TaaniruiuasnnfiuuniinsdseenldUndunulunaus) suludninazausisuseiva (see Koopowitz
& =~ Yy 2 £ Ao Yo o "y v ]
et al,, 2003) wonanil nguneAUANTAITLWTRY TdunelatnfeaydyITeNMImM TN semne
Feytadaivuasivdnlndazagus (CITES) ImuaunisamitvUnseninalsemaeg 1l

Tusnenuil 23dndaeldl (Orchidaceae) Wunquitldsunisduaseaduegiaunn sefinnsaivay
msfvesndndisliszysgednsasidenty CITES vilindeldilurlaiudniidwnuiudydves CITES
fia 75% (U7 2) nmsmuauiinfuldegnaneunatuil iRedusnannisidanudsgaiindisldazgn
Wusenuantanniiuly suiseumesuinuannsiwunelinvesnde infidnyareaiee fu
% [ [ a Y [ Y . a’f 1 Y a 1%
Huiluitue vlin nslisuuutesiulineu (Precautionary Approach) wuuil HagliAnn1sAuANNTAN
neneliild JestuldliAnanuduanlunisuenviinessunuazaiinfimennaanainiulunisén

wirnaginismuaneginineg uiangudeyavesniseluwa (CITES Trade Database) fiussina
MARees CITES Tasamsenuadanismiiinlidnisanaelivninedesiulssmalue@ong fusen
RealalutanasTenHIuI (Anon., 2013; see Anon., 2007; see Phelps et al., 2010).
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nmsissylindeg wuil sldnsdndeliseriassmaiounnnsd desilluouganisdn
M CITES saamiamsdnadafiivanantiae ﬂismumiﬁ%’ﬂm{[maﬂmsﬁwmurﬂwaﬂﬁﬁ’ﬁmﬂmmamm
wiazUszna Tnedangvhauihednmslimsaduayy Wanudemgdmunadeiifedes daunsi
yinvugileglumensvestiyineay 1 wheiduuieudntosiy fehevnulasdann (e
2) lumsnssiutnu néelivanssintueglutiydmneas 2 vhlvdnisdviaiugmariuldlnede
winfimmaiuasiiueanunaintifini nadivani fesdlueygrluntsdsonn (uliuwsdaseyld
Tnenganevesssmeatu) Wudertudesdinmsuandiiiuin nsdsosnaglidmansenusonuegson
vosiianugiu (muvdnnisagumsdumitlidunademenuvdnvedluna) uidmiuusumalngld
wandliFunseniuitandy fo naudvnianuasldseylinlideeniisiifinsuetugitestunls

wiidvzduvlineglueudyalowa lunianuiniidesiniy (Sripotar, 2008)
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msfndellissivanamiatundens Mududwunntu Nedesiunmsveneiugiouuas
neeliignuay Yslinseurgululdayluwa Wesnnhilduaninzanauseniseusnyiiaiug (g CITES,
2013; an3197 2) Ussmalveduinduginlunmsindreliludnuaztedisgnnguune

usiegnslsfionu nénguiinunszdnnszanermluuandiifiuianmsfndeliandiiodulisedy
Tueideny Tuoenidedls Tuntnavauislulssma sefugiinia uazseduanna fegratu lulwe. 2539
MsmsaUsziiunanvounulneg - andideasin litufinnsdliiszdudwausnn Taefindaels 56 vila
910 20 ana wazldfseAudug 8n 35 wila (Foppes et al., 1996) uazmsideunaiaiileisay i lmuin
sRndelsiingeus g Cardamom Mountains Tufuywn (Hinsley, 2011) msdisiatuslsniede
nzfusenidedld wunsindrelileginly s1ufeisgensnia Sarawak (Rusea et al., 2009) Uszinaan
(Schuiteman et al., 2008; Lamxay, 2008) kazliuau (Averyanov et al., 2003; Averyanov, 2011)
nsAnwneunthiduiinmsdliusedudug mnedons fusenideddd suuiaiogluadiiuiily
(Polypodiaceae) 29Tl (Huperziaceae) 1AUTe (Cycadaceae) WeAnianvilonnds (Nepenthaceae)
waz9AIulnuag (Gesneriaceae) (WU Foppes et al., 1996; Bhima, 2003; Lwin, 2005; Jennings and
Rohr, 2011) iei1q 1 Asmuvdngrulumsdndaelandmia Adsdunulmlueifons Suoondedd
8 (Anon., 2007; Vermeulen and Lamb, 2011; Vermeulen et al., 2014) mé’agmﬁwuasﬁm"ﬁwmw
wagvavaegUuuull WWliduhddnidofetumsdlivssduiitaudiuiormunvessema
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I§dnAoananiaumenuetsanasoayinul3 Paphiopedilum (Cribb, 1987; Cribb et al., 2003;
Averyanov, 2011) LLazﬁﬂ‘mmasuﬁmﬁl,ﬁqﬁmiiqu’i (Vermeulen and Lamb, 2011; Averyanov et al.,
2011) wernudngrusuuanniantnineineuwesthasaufiol venadnisiindeliveduggius
sununawhwiiulrgveneifons Tusenideosld fuilosnannsfignifiuantannifuly (Foppes
et al., 1996; Cribb et al., 2003; Lamxay, 2008; Rusea et al., 2009; E. Vernon, pers. comm. 2010;

P. Bonnet, pers. comm. 2010; P. Suksathan, pers. comm. 2010; S. Lwin, pers. comm. 2009)
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section Stachyobium: g. D. delacourii; h. D. penguanum.
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Online forum posting:

“We sell all kinds of wild orchids for
wholesale and retail trade at reasonable
prices. Contact 084-xxxxxxx. Email:
--——|xxxx.com. Plants can be reserved for up to
3 days. Payments are made through West
Bank, account #xxxxx. Please inform me
of any deposits.”

-....]Online forum posting:

- “l use a pseudonym online, so please email
me. | sell all kinds of wild orchids from
Myanmar. Wholesale and retail traders
can contact me at tel. 084-xxxxxxx or email
me at xxx@hotmail.com. Transfer
payments to Thailand Commercial Bank
account #XXXXXXXXX, NAMe: XXXXXXX.

Sales posting for a Coelogyne from
Myanmar, 2,120 Baht (~US$70)

Example online forum sales posting for 19
plants of Dendrobium secundum 65 Baht
each (~US$2.20)

Facebook orchid sales:
“Hello and welcome. We sell wild beautiful
(% orchids. If you are interested in our

predictelpleaseitansiofimoneyio nanvuHayaflswanviendlelsiin
our bank account of Miss xxxxx, Kasikorn 9 3

L | Bank, account number 00-00000¢X..." awanganveiliaiaunguniau 2556

U 9 fregevaslaiunwineuas
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Species

Orchidaceae
Acampe papilosa (Lindl.) Lind.
A. praemorsa (Roxb.) Blatt & McCann
Acanthephippium striatum Lindl.
Acriopsis liliifolia (J.Koenig) Ormerod
Adenoncos parviflora Ridl.
Aerides crassifolia C.S.P.Parish ex Burb.
A. falcata Lindl. & Paxton
A. flabellate Rolfe ex Downey
A. houlettiana Rchb.f.
A. multiflora Roxb.
A. odorata Lour.
A. retusa (L.) Blume
A. rosea Loddiges ex Lindl. & Paxt.
Agrostophyllum spp.
Anoectochilus spp.
Apostasia spp.
Appendicula / Podochilus spp.’
Arachnis labrosa (Lindl. ex Paton) Rachb.f.
Arundina graminifolia (D. Don) Hochr.
Ascocentrum ampullaceum (Roxb.) Schltr.
A. curvifolium (Lindl.) Schltr.
A. garayi Christenson
A. pusillum Aver.
Brachycorythis acuta (Rchb.f.) Summerh.
B. neglecta H. Pedersen
Brachypeza laotica (Seidenf.) Seidenf.
Bromheadia aporoides Rchb.f.
B. sp. (sect. Aeschynanthoides)
Bulbophyllum affine Lindl. $
B. annandalei Ridl.
. apodum].J. Verm. & P. O’Byrne
. appendiculatum (Rolfe) J.J. Sm.
. auratum (Lindl.) Rchb. f.
. bicolor LindL.
. blepharistes Rchb.f.
. capillipes Parish & Rchb.f.
. clandestinum Lindl.
. comosum Collett & Hemsl.
. corolliferum J.J. Sm.
. crassipes Hook.f.
B. dayanum Rchb.f.
B. dhaninivatii. Seidenf.
B. dissitiflorum Seidenf.
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B. flabellum-veneris (J. Koenig) Aver.

B. gracillimum (Rolfe) Rolfe
B. grandiflorum Blume

. hirtum (Sm.) Lindl. ex Wall.
. lasiochilum Parish & Rchb.f.
. lemniscatoides Rolfe
. aff. limbatum LindL
. lindleyanum Grift.
. lobbii Lindl.
. longissimum (Ridl.) JJ.Sm.
. macranthum Lindl.
. micropetaliforme Leite
. muscarirubrum Siedenf.
. odoratissimum (J.LE.Sm.) LindL
. orectopetalum Garay, Hamer & Siegerist
. patens King
. ¢f. peninsulare Seidenf.
. picturatum Lodd. ex Lindl.
. planibulbe (Ridl.) Ridl.
. psittacoglossum Rchb.f.
. pulchellum Ridl.
. ¢f. pulchellum ].]. Sm.
. refractum Rchb.f.
. repens Grift.
. retusiusculum Rchb.f.
. sicyobulbon C.S.P. Parish & Rchb.f.
. smitinandii Seidenf. & Thorut
. subtenellum Seidenf.
. sukhakulii Schoser & Senghas
. sutepense (Rolfe ex Downie) Seidenf.
. tricorne Seidenf. & Smitin.
. wallichii Rchb.f.
B. wendlandianum (Kraenzl.) Dammer
Calanthe rubens Ridl.
C. vestita Lindl.
Chamaeanthus brachystachys Schltr.
Ceratostylis pleurothallis (Par. & Rchb.f.) Seidenf.
Chiloschista lunifera (Rchb. £) J.J. Smith
C. parishii Rchb.f.
C. ramifera Seidenf.
C. usneoides (D. Don) Lindl.
C. viridiflava Seidenf.
Cleisomeria pilosulum (Gangep.) Seidenf. & Garay
Cleisostoma arietinum (Rchb.f.) Garay
C. crochetii (Guillaumin) Garay
C. chantaburiense Seidenf.
C. complicatum (Seidenf.) Garay
C. filiforme (Lindl.) Garay
C. fuerstenberianum Krzl.
C. kerrii Seidenf.
C. racemiferum (Lindl.) Garay
C. rolfeanum (King & Pantling) Garay
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B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
B
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B
B
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C. simondii (Gagnep.) Seidenf.
C. subulatum Blume
C. williamsonii (Rchb. f.) Garay

Coelogyne calcicola A.F.G. Kerr.

C. cumingii Lindl.

C. eberhardtii Gagnep.
C. fimbriata LindL

C. fuscecens Lindl.

C. lacteata Rchb.f.

C. lawrenceana Rolfe
C. nitida Lindl.

C. ovalis Lindl.

C. pulverula Teijsm. & Binn.
C. rochussenii de Vriese
C. trinervis Lindl.

C. viscosa Rchb.f.

Crepidium calophyllum (Rchb.f.) Szlach. $

C. mackinnonii (Duthi) Szlach.

Cymbidium aloifolium (L.) Sw.

C. ensifolium (L.) Sw.

C. dayanum Rchb.f.

C. findlaysonianum Wall. ex Lindl.
C. lowianum Rchb.f.

C. mastersii Griff. ex Lindl.

C. tracyanum L. Castle

Dendrobium acerosum Lindl.

. aciculare Lindl.

. aduncum Wall. ex. Lindl.

cf. aduncum Wall. ex. Lindl.
albosanguineum Lindl. & Paxton
. angulatum Lindl.

anosmum Lindl.

. aphyllum (Roxb.) C.E.C.Fisch.
bellatulum Rolfe

blumeii Lindl.

brymerianum Rchb.f.
brymerianum Rchb.f.

. calicopsis Ridl.

. capillipes Rchb.f.

cariniferum Rchb.f.

carnosum Blume & Bijdr.
chittimae Seidenf.
christyanum Rchb.f.
chrysanthum Wall. ex Lindl.
chrysotoxum Lindl.

. connatum (Blume) Lindl.
crepidatum Lindl. & Paxton
crumentaum Sw.

crystallinum Rchb.f.
cumulatum Lindl.
cuspidatum Lindl.

delacourii Guillaumin
devonianum Paxton

. draconis Rchb.f.

. eliotianum P. O’Byrne

. ellipsophyllum Tang & F.T. Wang
. cf. ellipsophyllum Tang & F.T. Wang
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D. falconeri Hook.

D. farmeri Paxton D. findlayanum C.S.P.
Parish & Rchb.f.

D. formosum Roxb. ex. Lindl.
D. friedericksianum Rchb.f.

D. friedericksianum Rchb.f.

D. gibsonii Paxton

D. gratiosissimum Rchb.f.

D. griffithianum LindL

D. hercoglossum Rchb.f.

D. heterocarpum Wall. ex Lindl.
D. hymenanthum Rchb.f.

D. ¢f. incurvum Lindl

D. indivisum Seidenf.

D. infundibulum Lindl.

D. jenkinsii Wall. ex Lindl.

D. keithii Ridl.

D. lampongense J.]. Smith

D. lamyaiae Seidenf.

D. leonis Rchb.f.

D. lindleyi Steud.

D. linguella Rchb.f.

D. lituiflorum Lindl.

. moschatum (Buch.-Ham.) Sw.
. nathanielis Rchb.f.

. nobile LindL.

. ochreatum Lindl.

. oligophyllum Gagnep.

D. pachyglossum Par. & Rchb.f.
D. pachyphyllum (Kuntze) Bakh.f.
D. palpebrae Lindl.

D. parciflorum Rchb.f. ex. Lindl
D. parcum Rchb.f.

D. parishii H.Low

D. pendulum Roxb.

D. penguanum Lindl

D. polyanthum Wall. ex Lindl.
D. pulchellum Roxb. ex Lindl.
D. salaccense (Blume) Lindl.

D. scabrilingue Lindl.

Soooo

D. schildhaueri Ormerod & H.A. Pedersen

D. schrautii Schildh.

D. secundum (Blume) Lindl.
D. senile C.S.P.Parish & Rchb.f.
D. signatum Rchb.f.

D. stuposum Lindl.

D. sulcatum Lindl.

. terminale Par. & Rchb.f.

. thyrsiflorum B.S. Williams
. tortile Lindl.

trigonopus Rchb.f.

. trinervium Ridl.
umbonatum Seidenf.
unicum Seidenf.

venustum Teijsm. & Binn

. virgineum Rchb.f.

. wardianum R Warner
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Dendrochilum spp.

Dienia ophrydis (J.Koenig) Seidenf.
Dipodium paludosum (Griff.) Rchb.f.
Drymoda siamensis Schltr.

Drymoda spp.

Eclecticus chungii P. O’Byrne
Eparmatostigma dives (Rachb.f.) Garay
Eria amica Rchb. £.

E. bractescens Lindl.

E. concolor Par. & Rchb. f.

E. densa Ridl.

E. javanica (Sw.) Blume

E. laniceps Rchb.f.

E. lasiopetala (Willd.) Ormerod

E. mucronata Lindl.

E. obesa Lindl.

E. ornate (Blume) Lindl.

E. paniculata LindL

E. pannea Lindl.

E. tomentosa (J.Koenig) Hook.f.
Eulophia graminea Lindl.

E. macrobulbon (Par. & Rchb.f.) Hook.f.

E. spectabilis (Dennst.) Suresh
Gastrochius bellinus (Rchb.f)) Kze.

G. obliquus (Lindl.) Kze.
Geodorum densiflorum

G. recurvum (Roxb.) Alston

G. terrestre (L.) Garay
Grammatophylum speciosum Blume
Grosourdya appendiculata (Blume) Rchb.f.
Habenaria carnea N.E. Brown

H. dentate (Sw.) Schltr.

H. hosseusii Schltr.

H. humistrata Rolfe. ex Downi

H. lindleyana Steud.

H. myriotricha Gagnep.

H. rhodocheila Hance

H. rostellifera Rchb.f.

H. vidua Par. & Rchb.f.
Holcoglossum spp.

Hygrochilus parishii Rchb.f.
Liparis aurita Ridl.

L. jovispluvii C.S.P.Parish & Rchb.f.

L. lacerata Ridl.

L. odorata (Willd.) Lindl.

L. siamensis Rolfe ex. Downie

L. tschangii Schltr.

Ludisia discolor (Ker-Gawl.) A.Rich.
Luisia brachystachys (Lindl.) Blume

L. curtisii Seidenf.

L. primulina Par. & Rchb.f.

L. psyche Rchb.f.

L. thailandica Seidenf.
Macodes petola (Blume) Lindl.
Micropera pallida (Roxb.) Lindl.

M. thailandica Seidenf
Microsaccus grifithii (Parish ex Rchb.f.) Seidenf.

Nervilia aragoana Gaudich.
Oberonia delacourii Gagnep.
Ornithochilus difformis (Wall. ex Lindl.) Schltr.
Otochilus spp.
Panisea uniflora (Lindl.) Lindl.
Paphiopedilum bellatulum (Rchb.f.) Stein.
P. callosum (Rchb.f.) Stein.
P. concolor (Lindl. ex Bateman) Pfitzer
P. dianthum Tang & F.T. Wang
P. exul (Ridl.) Rolfe
P. godefroyae (Godefroy & Lebeuf) Stein

P. hirsutissimum (Lindl. ex Hook.f)) Pfitzer

P. niveum (Rchb.f.) Stein
P. parishii Rchb.f.
P. sukhakulii Schoser & Senghas
P. spp. (subgen. Brachypetalum)
P. spp. (subgen. Paphiopedilum sect.
Barbata)
P. spp. (subgen. Paphiopedilum sect.
Paphiopedilum)
P. spp. (subgen. Paphiopedilum sect.
Paradalopetalum)
Papilionanthe spp.
Pecteilis hawkessiana (King & Pantl.) C.S. Kumar
P. susannae (L.) Raf.
Pelatantheria ctenoglossum Ridl.
P. insectifera (Rchb. f.) RidL
P. woonchengii P. O’Byrne
Peristylus goodyeroides (D. Don) Lindl.
Phaius tankervilliae (Banks) Blume
Phalaenopsis bellina (Rchb.f.) Christenson
P. cornu-cervi (Breda) Blume & Rchb.f.
P. deliciosa Rchb.f.
P. finleyi Christenson
P. hieroglyphica (Rchb.f.) Sweet
P. lowii Rchb.f.
P. parishii Rchb.f.
P. pulcherrima (Lindl.) J.J. Sm.
P. stuartiana Rchb.f.
P. sumatrana Korth. & Rchb.f.
P. violacea Witte
Pholidota articulata Lindl.
P. chinensis Lindl.
P. convallariae (C.S.P. Parish & Rchb.f)
Hook.f.
P. imbricate (Roxb.) Lindl.
Phreatia spp.
Pleione spp.
Polystachya concreta (Jacq.) Garay & H.R. Sweet
Pomatocalpa angustifolium Seindenf.
P. diffusum Breda
P. spicatum Breda
Porpax elwesii (Rchb.f.) Rolfe
P. lanii Seidenf.
Pteroceras spp.
Rhynchostylis coelestis (Rchb.f.) A.H. Kent
Pteroceras spp.



Rhynchostylis coelestis (Rchb.f.) A.H. Kent
Robiquetia spathulata (BL.) ].J. Sm.

R. succisa (Lindl.) Siedenf. & Garay
Sarcoglyphis mirabilis (Rchb.f.) Garay

Schoenorchis fragrans (Par. & Rchb.f)) Seidenf. & Smitin.

Seidenfadenia mitra (Rchb.f.) Garay
Smitinandia helferii (Hook.f.) Garay

S. micrantha Holtt
Spathoglottis affinis de Vriese
Staurochilus dawsonianus (Rchb.f.) Schltr.

S. fasciatus Ridl.
Stereochilus erinaceus (Rchb.f.) Garay
Sunipia grandiflora (D. Don) Hochr.
Taeniophyllum spp.
Tainia spp.
Thecostele alata (Roxb.) Par. & Rchb.f.
Thelasis micrantha (Brongn.) JJ.Sm.

T. pygmea (Grift.) Lindl.
Thrixspermum centipeda Lour.

T. leucarachne Ridl.

T. merguense (Hook.f.) Kze.

T. trichoglottis (Hook.f.) Kze.

T. n. sp. (sect. Thrixspermum)
Thunia alba (Lindl.) Rchb.f.
Trias cambodiana Christenson

T. disciflora (Rolfe) Rolfe

T. intermedia Seidenf. & Smitin.

T. nasuta (Rchb.f) Stapf.

T. oblonga Lindl.

T. picta (Par. & Rchb.f) Hemsl.
Trichoglottis cirrhifera Teijsm. & Binnend.

T. triflora (Guill.) Garay & Seidenf.
Trichotosia dasyphylla (Par. & Rchb. f.) Krzl.

T. velutina (Lodd. ex Lindl.) Kraentzl.
Uncifera thailandica Seidenf. & Smitin.
Vanda bensonii Batem.

V. brunnea Rchb.f.

V. coerulea Griff. ex. Lind.

V. coerulescens Griff.

V. lilacina Teijsm. & Binn

V. liouvillei Finet.

V. testacea (Lindl.) Rchb. f.
Vandopsis gigantean (Lindl.) Pfitz.

Vanilla aphylla Blume
Ventricularia tenuicaulis (Hook.f.) Garay

Genus unidentified

Aspleniaceae
Asplenium spp.

Lycopodiaceae ¢
Huperzia goebellii (Nessel) Holub.
H. serrata (Thunb. ex Murray) Trevis.
H. squarrosa (G.Forst.) Trevis.
Lycopodiella spp.
Lycopodium nummularifolium Blume.

Polypodiaceae

Platycerium coronarium (J. Koenig ex O.F. Mull) Desv.
P. holttumii de Jonch. & Hennipman
P. ridleyi Christ
P. wallichii Hook.

Pteridaceae
Adiuanum spp.

Aeraceae
Amorphophallus spp.

Amarylliadaceae
Crinum spp.

Hoya spp.

Asclepiadaceae
Dischidia spp.

Aspargaceae
Cordyline spp.

Asteraceae

Balanophoraceae
Balanophora spp.

Balsaminaceae
Impatiens spp.

Begoniaceae
Begonia spp.

Cycadaceae
Cycas spp.

Discoreaceae
Tacca spp.

Gesneriaceae



Aeschynanthus spp.
Gesneria spp.

Moraceae
Ficus spp.

Musaceae
Musa spp.

Nepenthaceae
Nepenthes spp.

Palmaceae

Rubiaceae
Hydnophytum spp. or Myrmecodia spp.

Xyridaceae
Xyris spp.

Zingiberaceae
Boesenbergia spp.
Curcuma latifolia Roscoe

C. parviflora Wall.

C. roscoeana Wall.
Gagnepainia godefroyi (Baill.) K. Schum.
Globba winitii C.H. Wright
Hedychium coronarium Koenig.
Kaempteria spp.
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TRAFFIC, the wildlife trade monitoring network,
is the leading non-governmental organization
working globally on trade in wild animals and
plants in the context of both biodiversity
conservation and sustainable development.

For further information contact:
TRAFFIC

Southeast Asia Regional Office
Unit 3-2, 1st Floor

Jalan SS23/11, Taman SEA
47400 Petaling Jaya

Selangor, Malaysia

Telephone: (603) 7880 3940
Fax : (603) 7882 0171
Website: www.traffic.org

UK Registered Charity No. 1076722,
Registered Limited Company No. 3785518.

TRAFFIC

the wildlife trade monitoring network
is a strategic alliance of

WWF




