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Summary. Two rare endangered ornamental species of orchids (Orchidaceae) — Bulbophyllum coweniorum J. J.
Verm. et P. O’Byrne and Esmeralda bella Rchb. f., new for the flora of Vietnam were discovered during botanical
field surveys of medicinal plants conducted by Department of Pharmacognosy of Hanoi University of Pharmacy in
years 2015-2016. According to people from local minorities, both species are used in traditional medicine, but no
scientific data on medicinal activity of any substances obtained from these plants are yet available. Meanwhile, the
wide deforestation in areas of discovered species is the main fatal factor of their fast extinction in known localities.
Hence, they should be regarded as nationally critically endangered (CR) in terms of IUCN Red List categories and
criteria. The extensive commercial collecting of both species as highly demanded medicinal and ornamental plants is
additional factor of their extinction even in intact habitats. At the same time, any present field data on both species
are very scarce for understanding of their current distribution, natural resources, ecology, biology and morphological
variation. The paper provides relevant information for these species including valid name, main synonyms, data about
type materials, common names, short morphological description, data on ecology and phenology, distribution, threat
and estimated IUCN Red List status, use in traditional medicine, notes on taxonomy and related species and data on
studied specimens with indication of herbaria where they are housed. Data on medicinal use of studied species in folk
medicine were obtained by talks and interview with old local people from national minorities living in areas of species
distribution. Identification of collected specimens was performed in Department of Pharmacognosy (Hanoi University
of Pharmacy) on the base of comparative morphologic analysis with use of relevant taxonomic literature.
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TOJICBBIX UCCIICIOBAHUI JICKAPCTBEHHBIX PACTECHHIA, MPOBOIUMBIX OT/IeI0M (hapMaKOTHO3MH XaHOHCKOTO YHUBEPCH-
teta anteuHoro jgena B 2015-2016 ronax. [To coOpaHHBIM YCTHBIM COOOIIEHUSIM MTPENCTABUTENECH HAPOIHBIX MEHb-
IIMHCTB 00a BHJa MCIOIB3YIOTCS B HAPOAHOW MEIUIIMHE MECTHBIX IUIEMEH, OJHAKO KAaKHe-TN00 HaydHBIC JTaHHBIC
0 OMOJIOTMYECKON aKTHBHOCTH BEIIECTB, CONEPIKAIIUXCS B ATUX PACTCHHUSIX, HA HACTOSIINN MOMEHT OTCYTCTBYIOT.
Hapsay ¢ aTuM, moBcemMecTHOE OOIIMPHOE CBEICHHE JICCOB B 001aCTH OOMTaHHS OTKPBITHIX BHIOB CO3AET YIPO3Y UX
OBICTPOTO MCYE3HOBEHHS BO BCEX M3BECTHBIX MECTOHAXOKICHUAX, M3-32 YETO UX MPUPOTOOXPAHHBINA CTAaTyC Ha Ha-
IIMOHAIBHOM YPOBHE OIpENesIeH, B COOTBETCTBHH ¢ KpuTepusiMu MexxayHapoanoro Coroza oxpansl mpupossl ([UCN
Red List), kak 0im3kuii k BeiMupanuio (nationally CR). MaccoBslii cOOp B3pOCIIBIX HBETYIIMX SK3EMILISIPOB KOMMEP-
YeCKUMH COOPITUKAMU JJIs TOPTOBJIM Ha MECTHBIX PHIHKAX M MPOJaxH 3a pydex (m1aBHbIM 00pa3oMm, B Kuraii) B ka-
YeCTBE BOCTPEOOBAHHBIX PHIHKOM JEKOPATUBHBIX PACTEHHUH TAaKXKe SBISACTCSA BAXKHBIM (DaKTOPOM HCUE3HOBCHHS ITHX
BHJIOB Ja)K€ B TIEPBUYHBIX, HEHAPYIICHHBIX MeCTaX OOUTaHusA. B TO jke BpeMs COBpEMEHHbIE JaHHBIE TI0 3TUM BHJIAM
HEJIOCTATOYHBI JUIs OTPEISNICHNUS UX JISHCTBUTEILHOTO PACIIPOCTPAHEHHS, IPUPO/IHBIX 3aI1aCOB, IKOJIOTHHU, OMOJIOTUH
1 MOP(OJIOrnYeCcKOi M3MEHUYMBOCTH. B 1myOnuKanuy aHaTM3UPpYIOTCS BCE UMEIOIIHECs JIaHHbIe U IIPUBOJSITCS 0000-
IICHHBIE CBEJCHUS 110 STHM BHJIaM, BKIIIOUAIOIINE: HAYYHOE ¥ HApOJHBIC Ha3BAaHMs, OCHOBHBIC CHHOHHUMBI, TaHHBIC
0 THIIE, KPaTKoe MOP(OIOrHYECKOe OMUCAHHIE, IKOIOTHUECKYIO 1 (DEHOIOMYECKYI0 XapaKTepUCTHUKY, TaHHbIE O pac-
MIPOCTPAaHEHHUH, BAKHEUIIHNX (HhaKTOPAX, OMPEAEIIAIONINX BEIMIPAHNE U HCIIOIH30BAaHIH B HAPOTHON MEAHUIIMHE, TIPeI-
JlaraeMBblil OXPaHHBIA CTaTyC, 3aMETKH O TAKCOHOMUH M POACTBEHHBIX CBS35X, 4 TAKKE CIIMCOK M3yYEHHBIX 00pa3IoB
C yKa3aHHEM MecTa WX XpaHeHUs. /laHHbIe 00 HCIOIB30BAHUH M3YYEHHBIX BHIOB B HAPOIHON METUIIMHE MOTYIEHBI
Ha OCHOBE YCTHBIX COOOIIEHUH CTapeUIITH TUIEMEH, HACEJISIONINX 00JacTH OOUTaHUS yKa3aHHBIX pacTeHuid. Onpene-
JIeHHe cOOpaHHBIX 00pa3ioB npoBoariIock B Otiene hapMakorHo3un XaHOHCKOro YHUBEPCUTETA allTeYHOrO Jiefia Ha
OCHOBE JICTAIFHOTO CPABHUTEIEHO-MOP(OIOTHIECKOTO aHAIN3A C MCTIOIb30BaHUEM BCEX TOCTYIHBIX TUTEPATypPHBIX

HNCTOYHHKOB.

Introduction

The orchid flora of Vietnam includes presently
at least 1210 documented species belonging to
172 genera according to the last available accounts
(Averyanov, 2015, 2016). Meanwhile, it still remains
far from complete inventory, and each new botanical
investigation, particularly in remote mountainous
areas, reveals new discoveries. Thus, two rare
species of orchids, Bulbophyllum coweniorum
J.J. Verm. et P. O’Byrne and Esmeralda bella Rchb.
f., new for the flora of Vietnam, were discovered
during botanical field surveys of medicinal plants
conducted by Department of Pharmacognosy of
Hanoi University of Pharmacy in years 2015-2016.
According to people from local minorities both
species are used in traditional medicine, but any
scientific data on medicinal activity of any substances
obtained from these plants are not yet available. The
wide deforestation in areas of discovered species
is the main fatal factor of their fast extinction in
known localities. Hence, they should be regarded
as nationally critically endangered (CR) in terms
of IUCN Red List categories and criteria (The
IUCN Red List, 2016). The extensive commercial
collecting of both species as highly demanded
medicinal and ornamental plants is additional factor
of their extinction even in intact habitats. At the
same time, any present field data on both species
are very scarce for acceptable understanding of
their current distribution, resources, ecology,
biology and morphological variation. Below we
provide relevant available information of these

species including valid name, main synonyms,
data about type materials, common names, short
morphological description, data on ecology and
phenology, distribution, threat and estimated [UCN
Red List status, use in traditional medicine, notes on
taxonomy and related species and data on studied
specimens with indication of Herbaria where they
are housed.

Materials and methods

The surveys of medicinal plants were conducted
in northwestern part of Vietnam (Lai Chau province,
Sin Ho district, Ta Ngao commune) and on the
south of the country (Kon Tum province, Ngoc Linh
Mountains) with assistance of famous Vietnamese
orchid enthusiasts Mr. Nguyen Phong and Mr. Chu
Xuan Canh. Observed and reported species were
confirmed by photographs and voucher herbarium
specimens housed presently in Herbarium of
Department of Pharmacognosy, Hanoi University
of Pharmacy. Some previously collected herbarium
specimens were also used in the current studies.
Data on medicinal use of studied species in folk
medicine were obtained from talks and interview
with old local people from national minorities living
in areas of species distribution. Identification of
collected specimens was performed in Department
of Pharmacognosy (Hanoi University of Pharmacy)
by Nguyen Hoang Tuan on the base of comparative
morphologic analysis with use of relevant taxonomic
literature (Vermeulen, O’Byrne, 2003; Chen Xinqi,
Wood, 2009; Muennig, 2010).
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List of studied species

Bulbophyllum coweniorum J. J. Verm. et
P. O’Byrne,

2003, Gard. Bull. Singapore 55: 150, fig. 12;
Newman et al., 2007, Checklist Vasc. P1. Lao PDR:
255; Schuit. et al., 2008, Nord. Journ. Bot. 26: 267
(Fig. 1).

Described based on the single cultivated type
specimen originated expectedly from Laos, without
indication of certain locality (“Laos”). Type (“SNG —
0 3622”) — SING (holotype).

Description. Creeping epiphyte. Rhizome rigid,
woody, 4.5-6 mm diam., with erect pseudobulbs
distant on 0.9-1.6 cm, remnants of bracts persistent
as fine fibres. Roots mainly below the pseudobulbs.
Pseudobulbs ovoid to cylindrical, 3.5-5.5 x 1.2-1.6
cm. Leaves petiolate; petiole 3—5.5 c¢cm long; leaf
blade elliptic to obovate, 10-16.5 x 2.7-4.2 cm,
obtuse. Inflorescence 1-1.2 cm long, erect to patent,
with 2-3 bracts, the longest 1.4-1.8 cm long. Floral
bracts tubular, 1.5-1.8 cm long, acute. Pedicel and
ovary 7-8 cm long, slightly curved at the base
and apex. Flowers resupinate, not widely opening.
Sepals and petals dull yellowish-green with red
spots, free, spreading, rather thick, glabrous, entire,
8-9-veined, tapering and acute at apex. Median
sepal erect, narrowly triangular-ovate, 2 x 1.2 cm,
at the base suddenly shortly narrowing; lateral
triangular-ovate, oblique, 2.3 % 1.2 cm, acute, lower
margin with a prominent fold at the middle, broadly
attached to column foot. Petals narrowly triangular-
ovate, 2 X 0.6 cm, with broad base. Lip movable,
white flushed with purple to the base, oblique ovoid
in outline, recurved, 10.5 x 7.5 mm; obtuse, thick,
entire, almost glabrous, somewhat coarsely warty
near apex, in basal half concave, finely ciliate at
margin near the base. Column broad, 4 mm tall,
stigma concave; column foot prominent, strongly
bent forward; stelidia minute, triangular, acute, 3-3.5
mm long. Anther almost hemispheric, glabrous to
finely papillose. Pollinia 4, ovoid, unequal, in two
pairs.

Common names. English — Cowen’s
Bulbophyllum (named after Mr. and Mrs. Cowen,
who cultivated this species and successively made
it flowering in their garden in Thailand), proposed
Vietnamese name — Long hoa lon.

Ecology and phenology. Creeping branch and
trunk epiphyte. Evergreen broad-leaved submontane
forests on silicate rocks. 800-1500 m a.s.l. Flowers
in March — April. Flowering in cultivation was
observed in January—March, October and December

(Vermeulen, O’Byrne, 2003; Schuiteman et al.,
2008).

Distribution. Vietnam: Dak Lak province (Chu
Yang Sin Mountains) and Kon Tum province (Ngoc
Linh Mountains); Laos: Champasak province (no
exact locality, Schuiteman et al., 2008).

Threatand conservation. The wide deforestation
due to uncontrolled primitive burning and shifting
agriculture, as well as forest logging throughout the
Lao PDR territory, is the leading factor of the species
extinction (Cockel, 2013). Additional threat factor
is commercial plant collecting, mainly for export
to China as ornamental and medicinal plant used
in traditional oriental medicine (Lamxay, 2009).
While this species appears rather common in the
orchid trade and in cultivation, its distribution and
occurrence in Lao PDR remains unclear (Vermeulen,
O’Byrne, 2003; Schuiteman et al., 2008; Cockel,
2013). Beside the type, two additional available
reports in Laos are based on cultivated specimens
originated from Champasak province without
indication of exact locality and data on ecology
(Schuiteman et al., 2008). Present record of this
species in Vietnam is based on the single observed,
highly depleted population standing on the verge of
full extinction due to overexploitation and habitat
loss. The absence of any current field data makes
IUCN Red List criteria not well applicable for
identification of species’ status. Data deficient (DD)
status should be formally applied for this species in
formal terms, whereas in fact it may be very near to
full extinction in the nature (nationally CR).

Use. This and similar related species are used
in traditional medicine for treating hemoptysis,
pneumonia, sore throat and chronic gastritis
according to verbal information obtained from
people of local minorities. Scientific data on
medicinal activity of any substances obtained from
these plants are not yet available.

Notes. Bulbophyllum coweniorum belongs to the
group of closely related species of B. lobbii Lindl.
complex including B. microglossum Ridl. (found
in Thailand, Malacca Peninsula, Kalimantan),
B. smitinandii Seidenf. et Thorut (Thailand,
Vietnam) and B. orectopetalum Garay, Hamer et
Siegerist (Myanmar, Thailand, Cambodia, Laos),
but well differs in purple spotted tepals and purple
lip ciliate at the base and lacking central callus on the
disk near the base. The present discovery represents
first record of this species in Vietnam.

Studied specimen. Southern Vietnam, Dak Lak
Province. Chu Yang Sin Mountains, November
2014, Nguyen Van Canbh, s.n., herbarium specimen
prepared from cultivated plant 27 February 2017
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Fig. 1. Bulbophyllum coweniorum J. J. Verm. et P. O’Byrne. A — Flowering plant. B — Flower, frontal, back and side
views. C — Flower, pedicel and ovary, side view. D — Floral bracts. E — Median sepal, abaxial and adaxial views. F —
Petals, abaxial and adaxial views. G — Lip, view from above and side view. H — Lateral sepals, abaxial and adaxial
views. I — Column and column foot, frontal view, side view and view from back. J — Operculum, view from below,
view from above and frontal view. K — pollinia. L — Pedicel and ovary. M — Transversal ovary section. N, O — Portion
of rhizome with leaf and pseudobulbs. P — Dissected floral parts. Photos of Nguyen Hoang Tuan, design and correction
by Leonid V. Averyanov.
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L.Averyanov CPC 7684 (LE). Southern Vietnam,
Kon Tum province, Ngoc Linh nature reserve, 28
March 2016, Nguyen Phong HNPI/03/2016/LHL
(Herbarium of Department of Pharmacognosy,
Hanoi University of Pharmacy).

Esmeralda bella Rchb. f.,

1888, Gard. Chron. Ser. 3, 3: 136; Chen Xingqi,
Wood, 2009, Fl. China 25: 465.

= Arachnanthe bella (Rchb. f.) C. H. Wright et
Dewar, 1894, Johnson’s Gard. Dict.: 1045.

= Arachnis bella (Rchb. £.) J. J. Sm., 1912, Natu-
urw. Tijdschr. Ned. — Ind. 72: 76.

— Esmeralda clarkei auct. non Rchb. f.: Aver.,
2006, Turczaninowia 2006, 9, 3: 65, fig. 1, f. (Fig.
2).

Described without indication of origin (“... Mr
W. Bull, whose No. 1022 it is among the Orchids
sent me out of his large stores.”). Type (“W. Bull,
1022”) — not located, W?

Description. Monopodial epiphyte  with
pendulous and ascending stems. Stems to 1 m long,
1 cm in diam., stout, rigid, with many nodes. Leaves
many, distant, distichous. Leaves sessile, leaf blade
oblong, 13-16 x 2.5-3 cm, leathery, unequally
bilobed at apex. Inflorescences ascending raceme,
12-18 cm long, often 2 or 3 on individual shoot,
each with 2-3 sparse flowers; scape 5-12 cm long,
with 3—6 short tubular sheaths; floral bracts broadly
ovate, 1-1.7 cm long. Pedicel and ovary white to
greenish, 4 cm long. Flowers odorless, widely
opening, 5.5—7 cm across. Sepals and petals broadly
oblanceolate, obtuse, yellowish, densely marked
with transverse reddish-brown stripes; dorsal sepal
3 x 1 cm, rather straight or slightly curved forward;
lateral sepals obliquely falcate, 2.7 x 0.8 cm; petals
obliquely falcate, 2.7 x 0.7 cm. Lip somewhat
pandurate, 2.1-2.3 mm long, 3-lobed; claw 2 mm
long; lateral lobes erect, sub-quadrate, 4 mm long
and wide, obliquely truncate; median lobe obscurely
triangular, 8 x 9 mm, narrowing at the base, apex
abaxially with fleshy callus, margin of median
lobe irregularly denticulate; disk with a thick keel
running from base to apex, at the base with bilobed
callus and a movable lid-like appendage; sac at the
base of median lobe small, 3 x 2 mm. Column stout,
12 mm tall. Anther cap slightly flattened, 5 x 4 mm.
Pollinia 2, globular, each distinctly notched into two
halves; stipe large, arcuate, saddle-shaped.

Common names. English — The Beautiful
Arachnanthe, Chinese — Kou Gai Hua Zhi Zhu Lan,
proposed Vietnamese name — Bo cap sin ho.

Ecology and phenology. Pendulous monopodial
branch and trunk epiphyte. Evergreen broad-leaved

humid forests, preferably on karstic limestone. 1500—
1600 m a.s.l. Flowers in November—December.

Distribution. Vietnam: provinces — Lai Chau
(Sin Ho district) and Lao Cai (Sa Pa district). India,
Myanmar, Nepal, SW China (SE Xizang, SW
Yunnan), Thailand.

Threat and conservation. Almost total
deforestation in areas of known populations is the
main fatal factor of species extinction in Vietnam.
Habitats harboring few discovered populations
are currently degrading fast due to forest logging,
road construction and agricultural landscape
transformations. The gathering of mature samples
for local and international trade (mainly to China)
as a highly demanded ornamental plant is also
significant factor of the species extinction even
in intact natural conditions. Very strict area of
distribution and rapid habitat loss lead to strong
declining of populations during last decade.
Therefore, species should be tentatively estimated
as nationally critically endangered (CR) in terms of
IUCN Red List categories and criteria (The IUCN
Red List, 2016).

Use. According to people from local minorities,
the leaves may be used in traditional medicine
for treating stomach pain and pimple. However,
scientific data on medicinal activity of any substances
obtained this species are not yet available.

Notes. This species was previously recorded in
Vietnam under the name Esmeralda clarkei Rchb.
f. s. . (Averyanov, 2006) regarding its probable
synonymy with E. bella Rchb. f. However, later
some taxonomists accept these species as separate
taxa (Chen, Wood, 2009). Subquadrate lip side
lobes, truncate at apex and disk with moveable lid-
like appendage at the base were reported as the main
morphological characteristics separating E. bella
from E. clarkei. These characters well fits the studied
Vietnamese specimens; hence, their re-identification
as E. bella is proposed here as a new record for the
flora of Vietnam. At the same time, E. bella remains
purely studied, extremely rare species. Except
northwestern Vietnam, it is expectedly occurs also
in Nepal, northeastern India, Myanmar, northern
Thailand and in southwestern China (Chen, Wood,
2009). However, its distribution and morphological
variation needs further studies as presently available
herbarium collections are very scarce.

Studied specimen. Northern Vietnam, Lao Cai
province, Sa Pa district, vicinity of Sa Pa town,
mountain forest at 1500 m, epiphyte with pendulous
ascending shoots 25—40 c¢cm long, flowers odorless,
sepals and petals light yellowish with purple-brown
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Fig. 2. Esmeralda bella Rchb. f. A — Dissected floral parts and leaf. B — Flower, frontal view. C — Sepals and petals
from behind. D — Lip, frontal view, view from behind and side view. E — Column, frontal view, side view and view
from behind. F — Pollinaria. G — Anther cap. H — Floral bract. I — Transversal ovary section. J — Pedicel and ovary. K —
Leaf, view from adaxial and abaxial side. L — Flowering plant. Photos of Nguyen Hoang Tuan, design and correction
by Leonid V. Averyanov.
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transversal stripes, lip white with purple-brown
longitudinal stripes and brown margin, column
white, rare, 24 November 2005, L. Averyanov, P. K.
Loc, HAL 8311 (LE). Northern Vietnam, Lai Chau
province, Sin Ho district, Ta Ngao municipality, Hai
Ho village, around point 22°16°09”’N, 103°14°34”’E,
remnants of primary broad-leaved evergreen closed
wet forest on very steep rocky slopes and cliffs of
remnant mountains composed with stratified solid
gray highly eroded limestone at 1500-1600 m,
epiphyte and lithophyte with pendent shoot up to
1 m long on very steep rocky slopes and on shady
vertical cliffs, flowers yellowish with brown-purple
marks, not common, 20 November 2006, N. T.
Hiep, L. Averyanov, P. V. The, HAL 10061 (HN,
LE, MO). Northern Vietnam, Lai Chau province,

Sin Ho district, anno 2014, Chu Xuan Canh CXC
108 (LE). Northern Vietnam, Lai Chau province,
Sin Ho district, Ta Ngao commune, around point
22°18’17.1”N, 103°18°45.5”E, 15 December 2015,
Chu Xuan Canh, HNPI/12/2015/BCSH (Herbarium
of Department of Pharmacognosy, Hanoi University
of Pharmacy).
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