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Botanical Investigation into Orchid Biodiversity of Myanmar

Ye Lwin Aung , Range Officer

Forest Research Institute

Abstract

Myanmar is situated in mainland Southeast Asia and included in Indo-Burma
biodiversity hotspot. Myanmar is well endowed with biodiversity-rich areas such as tropical
rainforest, tropical savannah, coastal mangrove forest and subtropical montane forest.
However, its biodiversity research has still lagged behind the neighboring countries. There is
over 11,800 species of vascular plant recorded in Myanmar, out of which are 800 orchid
species. Orchidaceae is the largest family of angiosperm, with high discovery rate of new
species to science. However, the species richness data of Myanmar orchid diversity is based
on the botanical collections conducted in Myanmar in the past five decades. Most orchids are
under various threats for their survival due to the population growth and economic
development, habitat loss, unsustainable harvesting of wild orchids and climate change
impacts. The present study aims to understand the species richness of orchid flora in
Myanmar. Our botanical investigations result in discoveries of five new species and 30 new
records for Myanmar. Based on fieldwork, herbarium specimen examination and literature,
we updated the checklist of Myanmar orchid flora which includes 1040 species in 151
genera. In the updated checklist, the number of species is increased by ca. 200 species more
than that in the checklist of Kress et al. (2003). There are 76 endemic species of Orchidaceae
in Myanmar which need special conservation attentions. It is estimated that ca. 150 species
might remain unexplored and are expected to be discovered in future studies on orchid
biodiversity of Myanmar.

Key Words: Checklist, Herbarium specimens, Indo-Burma, Orchidaceae, Species richness.



Botanical Investigation into Orchid Biodiversity of Myanmar

1. Introduction

As for biodiversity richness, Myanmar is included in Indo-Burma biodiversity hotspot
with high species richness and diversity. According to the checklist of Myanmar flora (Kress
et al., 2003), there are 273 families, 2371 genera, and over 11800 species of vascular plant
recorded in Myanmar. On the other hand, its biodiversity research had lagged behind the
neighbouring countries due to various reasons since last decades. Biodiversity conservation
attempts are urgently needed for species survival and sustainability of biodiversity resources
in Myanmar (Mittermeier et al., 2011; Sodhi et al., 2004; Myers et al., 2000).

In the past, there were about 800 orchid species recorded from Myanmar but the
number of species is increasing over recent years (Kurzweil and Lwin, 2014; Kress et al.,
2003; Pedersen, 1995). Historically, orchid studies in Myanmar dates back to 1852 and in
those days Charles Parish, clergyman of British colonial rule, collected orchids as specimens
and living plants in Mawlamyine (formerly Moulmein) and its adjacent areas, southern
Myanmar between 1852 and 1878 (Clayton, 2014). Parish had sent his collections of plant
materials and watercolor sketches to Sir William Hooker at Kew and living plants to the
British orchid nursery of Messrs Hugh Low & Co. of Upper Clapton. Reichenbach and
Joseph Hooker had named the following taxa collected from Myanmar (formerly Burma) in
honor of Parish, Cleisostoma parishii (Hook. f.) Garay, Coelogyne parishii Hook.f.,
Cymbidium parishii Rchb.f., Dendrobium parishii Rchb.f., Paphiopedilum parishii (Rchb.)
Pfitzer, Peristylus parishii Rchb.f., Phalaenopsis parishii Rchb.f. and Porpax parishii (Lindl.
& Rchb.f.) Rolfe (Clayton, 2014).

Myanmar orchid flora is highly diverse but very poorly known mainly due to few
botanical explorations in Myanmar after 1950 (Kurzweil and Lwin, 2014; Ormerod and
Sathish Kumar, 2003). Unlike some neighboring countries, the orchid flora of Myanmar lacks
a modern taxonomic treatment (Pedersen et al., 2014; Ormerod, 2012; Pedersen et al., 2011;
Chen et al., 2009; Pearce et al., 2002). Recently there are international cooperation of orchid
research activities in Myanmar, leading to discoveries of new species to science and new
species records (Aung et al., 2017; Jin and Kyaw, 2017; Liu et al., 2017; Yang et al., 2017;
Tanaka et al., 2015; Watthana et al., 2015; Kurzweil, 2013; Kurzweil and Lwin, 20123;
2012b; 2014 & 2015; Kurzweil et al., 2010; Tanaka et al., 2010). As for orchid conservation
in Myanmar, all recorded species of Orchidaceae have been legally protected by national
legislation and CITES management authority of Myanmar Forest Department. But there are
some major challenges on the pathway of orchid conservation in Myanmar such as few
taxonomists, few financial supports and illegal wildlife trade.

In this regard, the present study is conducted to investigate the orchid species richness
in Myanmar. The present study will bridge the gap of knowledge on orchid flora of
Myanmar.

2. Objectives
The main objectives of the present study are as follows;

- To understand the orchid biodiversity of Myanmar and
- To update the current checklist of Myanmar orchid flora.



3. Materials and Methods
3.1 Study Areas

In order to investigate species richness of Myanmar orchid flora, a program of
fieldwork has been conducted in various ecosystems across Myanmar. Seven protected areas
across Myanmar, namely Hponkanrazi Wildlife Sanctuary and Hkakaborazi National Park of
Kachin State, Popa Mountain Park of Mandalay Region, Nat Ma Taung National Park of
Chin State, Alaungdaw Kathapa National Park of Sagaing Region, Taunggyi Bird Sanctuary
and its adjacent areas of Shan State and Tanintharyi Nature Reserve of Tanintharyi Region
(Figure 1), had been investigated two to five times in each protected area during 2016-2018.
The general landscape ecosystems of study areas can be described as follows;

Hponkanrazi Wildlife Sanctuary (2704 km?) and Hkakaborazi National Park
(3812 km?) are situated in Putao and Naungmon townships, Putao District, Kachin
State, Northern Myanmar where there are vast areas of intact subtropical
montane forest ecosystems with high species richness and diversity.

Alaungdaw Kathapa National Park (1403 km?) is tropical dry deciduous
dipterocarp forest ecosystem extensively situated both in Minkin Township of
Kale District and Kani Township of Yinmapin District, Sagaing Region,
Northwest Myanmar.

Nat Ma Taung National Park (713 km?) is tropical montane forest ecosystem
extensively situated in Kanpatlet, Mindat and Matupi Townships, Mindat District,
Chin State, Northwest Myanmar.

Popa Mountain Park (129 km?) is oasis of dry zone area surrounded by dry scrub
forests and situated in Kyaukpadaung Township, Nyaung-Oo District, Mandalay
Region, Central Myanmar.

Taunggyi Bird Sanctuary (7 km?) is tropical forest ecosystem situated in limestone
area of Taunggyi Township, Taunggyi District, Shan State of Eastern Myanmar.
Tanintharyi Nature Reserve (1700 km?) is tropical evergreen rainforest ecosystem
situated in Yephyu Township, Dawei District, Tanintharyi Region, Southern
Myanmar.
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Figure 1. Map of Myanmar, showing the study areas for orchid survey

3.2 Specimen Collections

In total, approximately 1000 specimens of orchids were collected for vouchers (kept in
PE and RAF). More than 75 % of total specimens were collected from Hponkanrazi Wildlife
Sanctuary and Hkakaborazi National Park, Putao District, Kachin State, Northern Myanmar.
Putao is the northernmost district of Myanmar where there are vast areas of primary forest
with high species richness and diversity. The remaining proportions were collected from
other study areas. In the collections, most species are species of Dendrobium, Bulbophyllum
and Coelogyne. The remaining proportions are species of some common genera Eria, Liparis
and Oberonia.

Dendrobium species and Bulbophyllum species are widespread and collected from
different study areas. Some terrestrial orchids are found in mountains with high elevation,
especially in the mountains of Kachin and Chin States. Coelogyne species and Eria species
are also widespread across Myanmar. In tropical deciduous dipterocarp forest, species of
Dendrobium and Vanda are widespread and can be found in flower during April-May. In
subtropical montane forest, most orchid species are in flower during rainy seasons of June-
August.



3.3 Specimen Identification

All collected specimens were taxonomically identified based on relevant literature, field
notes, photographs taken during fieldwork, herbarium specimens (PE) and online herbarium
specimens such as Kew Herbarium Catalogue and Chinese Virtual Herbarium (Chase et al.,
2015; Kurzweil and Lwin, 2014; Pedersen et al., 2011 & 2014; Pridgeon et al., 2005 & 2014;
Chen et al., 2009; Dressler, 1993; Kress et al., 2003; Seidenfaden, 1992). For verification of
taxonomic status of all species, all relevant literature and online databases such as WCSP are
reviewed to confirm its respective taxonomic status (WCSP, 2019; Ng et al., 2018; Raskoti et
al., 2017; Raskoti et al., 2016; Chase et al., 2015; Jin et al., 2014; Pridgeon et al., 2005 &
2014; Vermeulen et al., 2014; Gardiner et al., 2013; Gardiner, 2012; Chen et al., 2009).

It is obvious that specimens having flowers are more convinced for identification
because identification keys of Orchidaceae are mainly based on floral morphology and its
related distinct features. In some species, vegetative morphology is similar to each other so
that floral morphology is the set of key features for identification. Most species of
Bulbophyllum and Dendrobium can be readily identified based on its flowers collected and
photographs taken during fieldwork. Some species can be readily identified by its vegetative
morphology, e.g., Appendicula cornuta and Podochilus khasianus.

3.4 Herbarium Specimen Examination

In total, there are ca. 3000 herbarium specimens examined, including specimens of my
own collections and previous collections (PE), Kew herbarium specimens (K) and specimens
from online herbaria: AMES, BM, E, GH, K, L, NY, P, US and W (herbarium codes from
Index Herbariorum at http://sweetgum.nybg. org/ih/). In addition to my own collections and
previous collections at PE (ca. 1000 specimens), Kew herbarium specimens (ca. 700
specimen photographs) were examined by having access to specimen photographs taken by
my supervisor Dr. Xiaohua Jin during his research cooperation at Kew Herbarium, Royal
Botanic Gardens Kew, UK.

In addition, all available datasets of herbarium specimens (ca. 1500 specimens) and
specimen photographs were downloaded from online herbaria and examined to enumerate the
number of species and to investigate the species occurrences in Myanmar. The followings are
specimen records downloaded from each online herbarium, AMES (12 records), BM (420
records), E (496 records), GH (3 records), K (324 records), L (39 records), NY (116 records),
P (87 records), US (81 records) and W (11 records). During my field trips in Myanmar, some
old herbarium specimens at RAF (ca. 200 specimens) were also examined at herbarium
(RAF) of Forest Research Institute in Yezin, Nay Pyi Taw.

As for species occurrences, the herbarium specimens (BM, E, K) provide the
information on past record of species occurrences in Myanmar, for example; old collections
(past 100 years) by some well-known plant collectors such as Charles Parish, George Forrest,
J. H. Lace, Frank Kingdon-Ward, W. A. Robertson, F. G. Dickason, C. W. D. Kermode
during last half of 19" century and first half of 20™ century. The herbarium specimens (PE)
provide information on current status of species occurrences across Myanmar. In addition,
some literature provide information on specimens collected from Myanmar so that it can be
cited as specimen-based species occurrences in Myanmar (Aung and Jin, 2018; Aung et al.,




2018; Kurzweil and Ormerod, 2018; Liu et al., 2018; Tanaka et al., 2018; Zhou et al., 2018;
Aung et al., 2017; Jin and Kyaw, 2017; Liu et al., 2017; Yang et al., 2017; Kurzweil and
Lwin, 2015; Tanaka et al., 2015; Watthana et al., 2015).

4.  Results

4.1 Botanical Investigations

As a result of botanical investigations in Myanmar, five new species and 30 new
records were discovered from Myanmar (Aung et al., 2017; Aung et al., 2018; Aung and Jin,
2018; Aung et al., 2019b; Mu et al., 2019) (Tables 1-2) (Figures 2-5). The discoveries
contribute to the increased number of species (ca. 200 species) in the updated checklist (1040
species). Botanical collections still remain under-represented the whole diversity of Myanmar
orchid flora. Although there are 1040 species currently known from Myanmar, it is estimated
that at least ca. 150 species still remain unexplored and are expected to be discovered in
future studies on Myanmar orchid flora.

Table 1. New species of Orchidaceae discovered from Myanmar

No. Species Type Locality
1 | Bulbophyllum nyinyikyawii X.H.Jin, H.A.Mung & Putao Township, Kachin State
L.AAYe
2 | Coelogyne putaoensis X.H.Jin, L.A.Ye & Schuit. Hponkanrazi Wildlife Sanctuary,
Putao Township, Kachin State
3 | Gastrodia kachinensis X.H.Jin & L.A.Ye Hponkanrazi Wildlife Sanctuary,
Putao Township, Kachin State
4 | Liparis popaensis X.H.Jin, AT.Mu & L. A.Ye Mt. Popa, Mandalay Region
5 | Odontochilus putaoensis X.H. Jin, L.A. Ye & A.T. Mu | Hponkanrazi Wildlife Sanctuary,
Putao Township, Kachin State
Table 2. New records of Orchid aceae discovered from Myanmar
No. Species Local Distribution
1 | Acampe cephalotes Lindl. Putao, Kachin; Taunggyi, Shan
2 | Agrostophyllum brevipes King & Pantl. Putao, Kachin
3 | Agrostophyllum glumaceum Hook.f. YePhyu, Tanintharyi
4 | Agrostophyllum superpositum Schiltr. Putao, Kachin
5 | Bulbophyllum andersonii (Hook.f.) J.J.Sm. Putao, Kachin
6 | Calanthe baliensis J.J.Wood & J.B.Comber Putao, Kachin
7 | Cephalantheropsis halconensis (Ames) S.S.Ying Putao, Kachin
8 | Collabium formosanum Hayata Putao, Kachin
9 | Cryptostylis arachnites (Blume) Hassk. Putao, Kachin
10 | Cryptostylis carinata J.J.Sm. Putao, Kachin
11 | Lecanorchis nigricans Honda Putao, Kachin
12 | Luisia filiformis Hook.f. Mt. Victoria, Chin; Alaungdaw
Kathapa National Park, Sagaing
13 | Luisia hancockii Rolfe Putao, Kachin; Alaungdaw
Kathapa National Park, Sagaing
14 | Nephelaphyllum tenuiflorum Blume Putao, Kachin
15 | Oberonia angustifolia Lindl. YePhyu, Tanintharyi
16 | Oberonia bantaengensis J.J.Sm. YePhyu, Tanintharyi
17 | Oberonia falcata King & Pantl. YePhyu, Tanintharyi
18 | Oberonia insectifera Hook.f. Mt. Victoria, Chin




No. Species Local Distribution

19 | Oberonia pachyrachis Rchb.f. ex Hook.f. Mt. Victoria, Chin

20 | Oberonia seidenfadenii (H.J.Su) Ormerod Alaungdaw Kathapa National
Park, Sagaing

21 | Odontochilus grandiflorus (Lindl.) Benth. ex Hook.f. Putao, Kachin

22 | Odontochilus poilanei (Gagnep.) Ormerod Putao, Kachin

23 | Panisea yunnanensis S.C.Chen & Z.H.Tsi Mt. Victoria, Chin

24 | Pelatantheria ctenoglossum Ridl. AlLaungdaw Kathapa National
Park, Sagaing

25 | Pelatantheria rivesii (Guillaumin) Tang & F.T.Wang ALaungdaw Kathapa National
Park, Sagaing

26 | Sarcoglyphis smithiana (Kerr) Seidenf. Alaungdaw Kathapa National
Park, Sagaing

27 | Thelasis khasiana Hook.f. Putao, Kachin

28 | Uncifera obtusifolia Lindl. Putao, Kachin; YePhyu,
Tanintharyi

29 | Vanda flabellata (Rolfe ex Downie) Christenson Taunggyi, Shan State

30 | Vanda garayi (Christenson) L.M.Gardiner Alaungdaw Kathapa National
Park, Sagaing

Figure 2. Coelogyne putaoensis X.H.Jin, L.A.Ye & Schuit., new species discovered from Myanmar;
(A) Habit of Coelogyne putaoensis, (B) Close-up of flower of Coelogyne putaoensis. Photo by X. H.
Jin.



Figure 3. New species discovered from Myanmar; (A) Gastrodia kachinensis X.H.Jin & L.A.Ye., (B)
Odontochilus putaoensis X.H.Jin, L.A.Ye & A.T.Mu. Photos by X.H. Jin.

Figure 4. New species discovered from Myanmar; (A) Bulbophyllum nyinyikyawii X.H.Jin,
H.A.Mung & L.A.Ye, (B) Liparis popaensis X.H.Jin, A.T.Mu & L.A.Ye. Photos by X.H. Jin.



Figure 5. ew records discovered from Myanmar; (A) Odontochilus poilanei (Gagnep.) Ormerod (B)
Lecanorchis nigricans Honda. Photos by Ye Lwin Aung.

4.2 Updated Checklist

The updated checklist of Myanmar orchid flora includes 1040 species and 151 genera,
currently known from Myanmar (Aung et al., 2019a). The number of species is increased by
ca. 200 species more than the checklist of Kress et al. (2003). The increase in number of
species is mainly due to the recent discoveries of new species to science as well as new
species records for Myanmar. There are 76 endemic species of Orchidaceae in Myanmar
which need high conservation attentions.

The updated checklist provides the accepted species hames, their respective distribution
in Myanmar and voucher specimen citations. Species distribution ranges (usually provincial
level) in Myanmar are provided for almost all species. Specific locality information is also
provided if known for some species. VVoucher specimen citations are provided for almost all
species. In cases where herbarium specimens are lacking, the species occurrences are mainly
based on the most reliable references of Kress et al. (2003) and Kurzweil & Lwin (2014). By
the number of species, most genera consist of one to ten species per genus, while
Dendrobium and Bulbophyllum consist of more than 100 species in each.

5. Discussion

Myanmar orchid flora is highly diverse but still far less known because of few botanical
explorations in past 100 years. Particularly, botanical explorations had sharply decreased in
Myanmar since 1950 (Kress et al., 2003). At the dawn of 21% century, botanical explorations
become resumed in Myanmar, leading to discoveries of new species to science and new
species records for Myanmar. Kress et al. (2003) enumerated the vascular plants of Myanmar,



resulting in a checklist of Myanmar flora (11,800 species) including ca. 800 species of
Orchidaceae from Myanmar.

Historically, orchid studies in Myanmar dates back to 1852 and in those days Charles
Parish, clergyman of British colonial rule, collected orchids as specimens and living plants in
Mawlamyine (formerly Moulmein) and its adjacent areas, southern Myanmar between 1852
and 1878 (Clayton, 2014). Even though there were such historically remarkable orchid
studies in Myanmar, orchid flora of Myanmar still lacks modern taxonomic treatments and
needs much more research attentions.

In 2010s, orchid studies become resumed and accelerated in Myanmar after a long
pause in botanical explorations (more than 50 years). As a result, there are discoveries of new
species to science and new species records (Aung and Jin, 2018; Aung et al., 2018; Kurzweil
and Ormerod, 2018; Tanaka et al., 2018; Aung et al., 2017; Jin and Kyaw, 2017; Liu et al.,
2017; Yang et al., 2017; Tanaka et al., 2015; Watthana et al., 2015; Kurzweil, 2013; Kurzweil
and Lwin, 2012a; 2012b; 2014 & 2015; Kurzweil et al., 2010; Tanaka et al., 2010). Our
botanical investigations resulted in discoveries of five new species and 30 new records for
Myanmar, with contributions to floristic studies and biodiversity conservation of Myanmar.
The present study resulted in an updated checklist of Myanmar orchid flora which includes
1040 species and 151 genera. As for endemism, there are 76 endemic species of Orchidaceae
in Myanmar which need special conservation attentions.

The botanical explorations still remain under-represented the whole diversity of
Myanmar orchid flora. In consequence, at least 150 species might remain unexplored and are
expected to be discovered in future studies. But there are some major threats to species
survival such as habitat loss due to deforestation and land use change. Under such threats,
some species might be locally extinct before recorded their occurrences and distribution in
Myanmar. In order to counteract such threats, botanical explorations are urgently needed to
better understand orchid biodiversity of Myanmar and to take proactive conservation
measures. With more botanical explorations, orchid studies will contribute to better
understanding of Myanmar orchid flora and also contribute to the biodiversity conservation
and research in Myanmar.

6. Conclusion

The present study is the preliminary step into orchid studies in Myanmar, with
contributions to both floristic studies of Myanmar and biodiversity conservation of Myanmar.
The present study provides the updated checklist of Myanmar orchid flora which provides the
number of species, its local distribution ranges and respective conservation status. The
present study is mainly based on my own collections of specimens, herbarium specimen
sheets available, relevant literature and online databases. With intensive botanical
investigations, it is expected to obtain good results in future studies on orchid flora of
Myanmar.
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