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Summary. Two new species of Cymbidium sect. Jensoa (Orchidaceae) are described from southern Vietnam as
new for science under the names C. ledinhhienii and C. sungwookii. Both species morphologically are most similar
to C. nanulum but clearly differ by the epigeous pseudobulbs and articulate perennial leaves when plant flowers with
leaves. Diagnostic characters of C. ledinhhienii are median lip lobe elliptic to narrowly ovate, 1-1.2 cm long, 6-7 mm
wide, disc lamellae divergent in the middle, column apex straight, not lobed, and anther cap smooth, without beak;
diagnostic characters of C. sungwookii are triangular ovate median lip lobe, ca. 1 cm long and wide, disc lamellae con-
vergent distally, column apex cleft, with two lobes, and finely papillose beaked anther cap. The paper presents standard
illustrated taxonomic descriptions of new species, with data on their ecology, phenology, distribution, conservation
status, and comparison with related species.
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Kntoueswvie cnosa: Bocrounbiit VIHgokuTali, oxpaHa pacTeHWi1, pa3HooOpasyie pacTeHNiT, TAKCOHOMMS PacTeHMIt, 9H-
memusM, dnopa, Cymbidium ledinhhienii, Cymbidium nanulum, Cymbidium sungwookii.

Annomauyus. [IBa Buna pona Cymbidium nz cexuuu Jensoa (Orchidaceae) onycansl u3 10)xHoro BoeTHaMa B Ka-
YecTBe HOBBIX Iy Hayku Iof HasBanuaMmu C. ledinhhienii u C. sungwookii. O6a Buga Mopdonorndecky Haubomee
cxonusl ¢ C. nanulum, HO XOPOIIO OT/IMYAIOTCS HAJ3EMHBIMI 11CEBA00Y/IBOaMI, MHOTOTIETHUMH JICTHSIMU, MMeEI0-
MMM COYTEHEHME U IIBETEHNEM B OOMUCTBEHHOM cOCTOsTHYM. CrieruduyecKUMI JUATHOCTUYECKUMI TIPU3HAKAMU
C. ledinhhienii ABNAIOTCA STIUIITIYECKU-Y3KOANIEBUIHAS CPERHAA JOMA Iy6bl 1-1.2 CM IIMHBL, 6—7 MM IIVPUHBI,
KV JVICKa, COMVDKAIONIMeECs] B LIEHTPe CBOENT [IMHBI, BEPXyIIKA KOJIOHKM HpsIMasi U LieJIbHasI, He 00pasyroiast 1o-
JIe’t, ¥ [TQfIKIIT OTIePKY/IyM, IMIIEHHBI K/IFOBYKA; CIIennIIecKUMIL ANarnocTnaeckumy npusnakamu C. sungwookii
SIBJISIIOTCSI TPEYTObHO-SIMLIEBU/IHAS CPEHSLS OIS TyOBl OKOIO | CM JUIMHBI M IIMPIUHBIL, KWV AUCKA, COMVDKAIOIMeCs]
B JVICTQ/IBHOI 9aCTH, BEPXYIIKa KOJIOHKN, pasje/leHHast Ha [iBe IO/, Vi ONEPKYIYM, IIOKPBITBII HAIIVJUIAMI C BBI-
PKEHHBIM HOCHKOM. B cTaTbe MpMBOAUTCS CTAHTAPTHOE WJUTIOCTPUPOBAHHOE TAKCOHOMMYECKOE OIMCAHIE HOBBIX
BIJIOB U IaHHBIE 10 VX 9KOJIOTWM, (PEHOIOTIN, PACIIPOCTPAHEHNIO, OXPAHHOMY CTATYCY, @ TAK)Ke IIPVBELeHO CPaBHe-

HJIE UX C POACTBEHHBIMU BUTAMMU.

Introduction

Species and artificial hybrids of the genus
Cymbidium Sw. are well-known ornamental orchids
in cultivation all over the world. Before this study, the
genus included at least 87 accepted species spreading
from the north-west Himalayas and Japan to the
south through Indochina to Malesia, the Philippines,
New Guinea, and Australia (POWO, 2024). Two
comprehensive taxonomical assessments of this
genus summarized presently available information
were published recently (Liu et al., 2006; Du Puy,
Cribb, 2007). Meanwhile, the acceptable inventory of
Cymbidium species is still far from being completed.
Two new species discovered recently in southern
Vietnam belong to C. sect. Jensoa (Raf.) Schltr,
which represents a monophyletic and somewhat
isolated clade according to molecular data (Du Puy,
Cribb, 2007). The section includes fifteen species
(Liu et al., 2006; Du Puy, Cribb, 2007), including two
species described here.

All species of this section are obligatory
terrestrial plants characterized by flowers with
four pollinia in two unequal pairs, and a lip with
two keels converging at a different part along
their length and forming more or less short tube.
Southern China and Vietnam represent the area
of highest species diversity in this section. Eight
species belonging to this section were reported from
Vietnam before our study (Averyanov, Averyanova,
2003; Averyanov et al.,, 2015, 2018, 2023; Tuan et
al., 2020). These are Cymbidium cyperifolium LindLl.,
C. ensifolium (L.) Sw., C. goeringii (Rchb. f.) Rchb. £,

C. kanran Makino, C. nanulum Y. S. Wu et
S. C. Chen, C. omeiense Y. S. Wu et S. C. Chen,
C. sinense (Jackson) Willd., and C. tamphianum
Aver. Including the new data presented in this paper,
the number of species belonging to Cymbidium
sect. Jensoa in the flora of Vietnam reaches ten.
Newly discovered species named here as Cymbidium
ledinhhienii and C. sungwookii morphologically are
most close to C. nanulum but well differ in vegetative
and floral features. The standard illustrated
taxonomic description of new species, with data on
their ecology, phenology, distribution, conservation
status, and comparison with related species are
presented below.

Materials and methods

The materials for this study were collected in 2023
and 2024. The measurements and plant descriptions
are based on living plants and herbarium specimens.
Studied voucher herbarium specimens are stored
in herbaria of the Institute of Tropical Biology of
Vietnamese Academy of Sciences and Technology
(VNM) and the Komarov Botanical Institute of the
Russian Academy of Sciences (LE). The detailed
analytical photos of plants were made from the
living material before preparation of the voucher
herbarium specimens. All photos were taken using
the Canon 700D body and the Canon EF-S 60 mm
£/2.8 Macro USM lens. Scanned images of herbarium
specimens and associated analytical photos are
available in the open database “Herbarium LE”
(https://en.herbariumle.ru). Distribution of the
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studied taxa in Vietnam is given in accordance with
the modern official administrative division of the
country (Vietnam Administrative Atlas, 2015). The
online version of “The IUCN Red List of Threatened
Species” (IUCN. URL: https://nc.iucnredlist.org/)
was used for the preliminary assessment of the
species conservation status. The general terminology
for the morphological descriptions follows Beentje
(2016) and Simpson (2019).

Taxonomic treatments

Cymbidium Sw.
Cymbidium sect. Jensoa (Raf.) Schltr.
= Jensoa Raf.

Cymbidium ledinhhienii Aver., Vuong et V. C.
Nguyen, sp. nov. (Figs. 1, 2).

Diagnosis. The new species differs from
morphologically similar Cymbidium nanulum
in epigeous pseudobulbs leafy during flowering,
articulate leaves, column at apex frontally deeply
cleft, with 2 lateral rounded lobed, broadly triangular
stigma, and beaked anther cap.

Type: Vietnam, type herbarium specimen and
photos prepared from cultivated plants on 18 II
2023. Van Canh Nguyen, L. Averyanov, AL2036
(holo - LE01170456; https://en.herbariumle.
ru/?t=occ&id=167959; photos LE01123811; https://
en.herbariumle.ru/?t=occ&id=165100)  collected
originally in Dak Lak Province, EaHleo District,
Ea'Sol Village, Dipterocarp forest, along stream at
elevation of 300-400 m a. s. l. V 2022. Van Canh
Nguyen s. n.

Paratype: “Vietnam, Dak Lak Province, E€'Hleo
District, Ea'Sol Village, Dipterocarp forest, along
stream at elevation 300-400 m a. s. 1. 01 IV 2024.
Ba Vuong Truong, Van Canh Nguyen, BV 1896”
(VNMO00070006; photos LE01255104; https://
en.herbariumle.ru/?t=occ&id=226120).

Etymology. The species is named after Mr. Le
Dinh Hien (Lé Dinh Hién ), chairman of Hoang
Viet School, who contributes much to the protection
of wild orchids.

Description. Terrestrial herb with densely
clustering pseudobulbs. Pseudobulbs broadly ovoid
to subglobose, 1.5-2 cm tall and wide, covered by leaf
sheaths, at base with 2-3 subulate, acute cataphylls,
3-6 cm long. Roots thick, fleshy, white to yellowish,
5-8 mm in diameter. Leaves 3-4, articulate at
base, sub-distichous, narrowly lanceolate to linear,
arching, to 40 cm long, 1.3-1.5 cm wide, acute.
Inflorescence arising from base of pseudobulb,

ascending to erect; peduncle (10)12-16(18) cm long,
at base with (2)3(4) imbricate, conduplicate, green,
acute bracts; rachis (5)6-7(8) cm long, usually with
4-5 flowers, opening simultaneously. Floral bracts
pale green, oblong triangular, 8-10 mm long, 2-2.5
mm wide, acute. Pedicel and ovary 3.8-4 cm long.
Flowers widely opening, petals and sepals pale
yellow to dull yellowish-green, obtuse, with 5 red
stripes along nerves, lip white to pale yellowish
green, with many purple red blotches on lobes.
Median sepal oblong narrowly obovate, 2.4-2.5 cm
long, 0.7-0.8 cm wide, margin at basal half somewhat
recurved. Lateral sepals oblong, 2.4-2.5 cm long,
0.7-0.8 cm wide. Petals elliptic to narrowly ovate,
1.8-2 cm long, 0.8-1 cm wide, slightly concave. Lip
3-lobed; side lobes half-cordate, about 8 mm long,
4-5 mm wide, suberect, apex truncate; median lobe
obscurely triangular ovate, about 1 cm wide and
long, rounded at apex, strongly recurved to revolute;
disc with 2 lamellae divergent at base, raising and
touching at middle, and divergent toward the base
of median lobe. Column slightly forward curved,
0.9-1 cm tall, at apex deeply cleft, with 2 lateral
rounded lobed, stigma broadly triangular; anther
cap helmet shaped, at front with short, broad
beak, surface finely papillose; pollinarium broadly
pyramidal, consist of 4 pollinia, with short 2-lobed
caudicle. Fruit not seen.

Ecology. Dry lowland  semideciduous
Dipterocarp and evergreen gallery forests at
elevation of 300-400 m a. s. L.

Phenology. Flowers in February - May.

Distribution. Endemic to lowland areas of Dak
Lak Province (southern Vietnam).

Conservation status. The species presently
is known only by two collections from a single
population with the extent of occurrence (EOO)
and area of occupancy (AOO) surely less than 100
km? and 10 km? respectively. This area has no any
official protection and highly affected by various
anthropogenic influence seriously decreasing the
habitat quality. Being into consideration the wide
harvesting of any Cymbidium species for the sale
and cultivation, the conservation status of this
species should be preliminarily assessed according
to the formal criteria of the IUCN Red List (IUCN
Standards..., 2024) as Critically Endangered (CR)
Blab(iii)+2ab(iii), C1+2a(ii), D.

Note. The new species, in its floral morphology
and flower color scheme, looks very similar to
Cymbidium nanulum (Fig. 5). The main diagnostic
characteristics of our new species are the presence of
distinctly epigeous pseudobulbs densely clustering
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on very short, insignificant thin rhizome (vs. stems a column not cleft frontally at apex), and an anther
forming no distinct pseudobulbs, clustering on cap with a distinct broad beak at front (vs. anther
conspicuous, thick, fleshy hypogeous rhizome), cap cup-shaped, without distinct beak at front).
articulate perennial leaves (vs. leaves not articulate, Morphological details of the comparison of the
commonly absent during anthesis), a column deeply mentioned species are presented in Table 1.

cleft at the apex with two lateral rounded lobes (vs.

"
% ‘ 4 ;

Fig. 1. Cymbidium ledinhhienii: flowering plant in natural habitat. Photo by B. V. Truong and V. C. Nguyen.
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Fig. 2. Cymbidium ledinhhienii: A - flowering plant; B - pseudobulbous base of stem; C - inflorescence; D - floral
bract, abaxial and adaxial side; E - flower, view from different sides; F - median sepal, abaxial and adaxial side; G -
lateral sepal, abaxial and adaxial side; H - petal, abaxial and adaxial side; I - lip, side view; J - lip, view from above;
K - epichile, view from above; L - keels on lip disc (fixed in alcohol); M - column, view from different sides; N — anther
cap, view from above and from below; O - pollinarium. Photos by B. V. Truong and V. C. Nguyen, from specimen
BV 1896, photo-correction and design by L. V. Averyanov.
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Cymbidium sungwookii Aver., Vuong et V. C.
Nguyen, sp. nov. (Figs. 3, 4).

Diagnosis. The new species differs from
morphologically similar  Cymbidium nanulum
in epigeous pseudobulbs densely clustering on
very short, insignificant thin rhizome, articulate
perennial leaves, median lip lobe elliptic to narrowly
ovate, 6-7 mm wide, truncate column apex without
lobes, and smooth anther cap.

Type: Vietnam, type herbarium specimen
prepared from cultivated plants on 18 II 2023.
Van Canh Nguyen, L. Averyanov, AL2043
(holo - LE01170508; https://en.herbariumle.
ru/?t=occ&id=170018) collected originally in Binh
Dinh Province, Van Canh District, evergreen forest
on granite at elevation 500-600 m a. s. 1. 03 I 2023.
Van Canh Nguyen, s. n.

Paratype: “Vietnam, Binh Dinh Province, Van
Canh District, evergreen forest on granite at elevation
500-600 m a. s. . 06 V 2024. Ba Vuong Truong,
Van Canh Nguyen, BV 1895” (VNMO00070008,
photos ~ LE01255105;  https://en.herbariumle.
ru/?t=occ&id=226196).

Etymology. The species is named after Mr. Um
Sung Wook, who kindly provided the specimens for
this study.

Description. Terrestrial herb with densely
clustering pseudobulbs. Pseudobulbs narrowly
ovoid, 1.5-2 c¢m tall, ca. 1 cm wide, covered by leaf
sheaths, at base with (1)2-3 pale brown, erect, acute
cataphylls, 6-12.5 cm long. Roots thick, fleshy, white
to yellowish, 5-6 mm in diameter. Leaves (1)2,
articulate at base, sub-distichous, linear, commonly
erect or slightly arching, to 75 cm long, ca. 1 cm
wide, acute. Inflorescence arising from base of
pseudobulb, ascending to erect; peduncle (14)16-
20(22) cm long, at base with (2)3(4) imbricate,
conduplicate, scales and 24 light green, acute bracts
spaced above; rachis to 6 cm long, with (1)2-3(5)
flowers, opening simultaneously. Floral bracts pale
green to almost white, narrowly triangular, 6-8 mm
long, 0.8-1.2 mm wide, acute. Pedicel and ovary
light green to almost white, 1.6-2 cm long. Flowers
widely opening, petals and sepals pale yellow to
light yellowish-green, obtuse to round at apex,
with 1 short red stripe along median vein at base,
lip white to light greenish, with few to many purple
red blotches on lobes. Sepals oblong to broadly
oblanceolate, 2.2-2.6 cm long, 5-7 mm wide, margin
somewhat recurved. Petals elliptic to narrowly
ovate, 2-2.2 cm long, 6-9 mm wide. Lip 3-lobed;
side lobes half-ovate, 8-9 mm long, 1.5-2 mm
wide, suberect; median lobe elliptic narrowly ovate,

1-1.2 cm long, 6-7 mm wide, rounded at apex,
strongly recurved to revolute; disc with 2 lamellae
divergent proximally and in middle, convergent
toward the base of median lobe. Column slightly
forward curved, 1-1.1 cm tall, at apex truncate;
stigma rectangular or obscurely pentagonal, 3 mm
long, 2 mm wide; anther cap half globular, ca. 3 mm
in diameter, at front rounded, without beak, smooth;
pollinarium broadly pyramidal, consist of 4 unequal,
rounded pollinia, with short 2-lobed caudicle. Fruits
(not ripe) erect, narrowly clavate, grassy green,
longitudinally ribbed, stalked capsule, 3-4(4.5) cm
long, 6-8 mm in diameter.

Ecology. Lowland evergreen broad-leaved forest
on granite at elevations of 500-600 m a. s. 1.

Phenology. Flowers in April - May.

Distribution. Endemic to lowland areas of Binh
Dinh Province (southern Vietnam).

Conservation status. The assessment of the
conservation status of this species meets identical
conditions mentioned above for C. ledinhhienii.
Similarly, its conservation status should be
preliminarilyassessed according to the formal criteria
of the TUCN Red List (IUCN Standards..., 2024)
as Critically Endangered (CR) Blab(iii)+2ab(iii),
C1+2a(ii), D.

Note. Cymbidium sungwookii, in its floral
morphology and flower color scheme, is very
similar to C. nanulum (Fig. 5). The main diagnostic
characteristics of this new species are the presence
of distinct epigeous pseudobulbs densely clustering
on very short, insignificant thin rhizome (vs. stems
forming no distinct pseudobulbs, clustering on
conspicuous, thick, fleshy hypogeous rhizome),
articulate perennial leaves (vs. leaves not articulate,
commonly absent during anthesis), median lip
lobe elliptic to narrowly ovate, 6-7 mm wide (vs.
median lip lobe obscurely triangular ovate, 8 mm
wide), a column apex truncate without lobes (vs. a
column apex slightly retuse, with broadly triangular
lobes), and anther cap smooth (vs. anther cap finely
papillose). Cymbidium sungwookii morphologically
is also very close to C. ledinhhienii described above,
but differs in obscurely triangular ovate median lip
lobe, ca. 1 cm wide and long (vs. median lip lobe
elliptic to narrowly ovate, 1-1.2 cm long, 6-7 mm
wide), disc lamellae convergent at the middle (vs.
disc lamellae divergent in the middle), column apex
cleft, with two lobes (vs. column apex straight, not
lobed), and in anther cap beaked, finely papillose (vs.
anther cap smooth, without beak). Morphological
details of the comparison of the mentioned species
are presented in Table 1.
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Fig. 3. Cymbidium sungwookii: flowering plant in natural habitat. Photo by V. C. Nguyen.
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Fig. 4. Cymbidium sungwookii: A - flowering plant; B — pseudobulbous base of stem; C — apical part of leaf, adaxial side;
D - floral bracts, adaxial and abaxial side; E - flower, front view; F — median sepal, adaxial and abaxial side; G - lateral
sepals, adaxial and abaxial side; H - petals, adaxial and abaxial side; I - lip, side view and sagittal section; J - lip, view
from above; K - flattened lip, adaxial side; L - pedicel, ovary and column, side view; M - apical part of column, side
and front view; N — anther cap, view from above and from below; O - pollinarium in anther cap. Photos by B. V. Truong
and V. C. Nguyen, from specimen BV 1895, photo-correction and design by L. V. Averyanov.
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Fig. 5. Cymbidium nanulum: A - floriferous stems and inflorescences; B - base of stems, roots and rhizome; C - floral
bracts, adaxial and abaxial side; D - flower; E - median sepal, adaxial and abaxial side; F - lateral sepals, adaxial and
abaxial side; G - petals, adaxial and abaxial side; H - lip, side view and sagittal sections; I — lip, view from above;
J - pedicel, ovary, and column, side view; K - apical part of column, front and half-side views; L — anther cap, view
from above and from below; M - pollinaria. Photos by B. V. Truong and V. C. Nguyen, from specimen BV1752 (VNM
00063977), photo-correction and design by L. V. Averyanov.
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Table 1

The morphological comparison between Cymbidium ledinhhienii, C. sungwookii, and C. nanulum

Morphological character

Cymbidium ledinhhienii

Cymbidium sungwookii

Cymbidium nanulum

Storage organ

Epigeuos pseudobulbs

Epigeuos pseudobulbs

Hypogeous thick rhizome

Number of leaves and
articulation at the base

34, articulate

(1)2, articulate

2-3, not articulate

Time of flowering and

Flowers with leaves, leaves

Flowers with leaves, leaves

Flowers usually without

leaf formation always perennial always perennial leaves, leaves usually
deciduous during dry
winter period

Shape and size of the lip | Obscurely triangular ovate, |Elliptic narrowly ovate, Obscurely triangular ovate,

median lobe

ca. 1 cm wide and long

1-1.2 cm long, 6-7 mm wide

ca. 1 cm long, 8 mm wide

Character of the lip disc
lamellae

Convergent at middle,
divergent proximally and
distally

Divergent proximally and in
middle, convergent toward
the apex

Convergent at middle,
divergent proximally and
distally

Shape of column apical
part at front

Deeply cleft, with 2 lateral
rounded lobed

Truncate, straight, without
lobes

Slightly retuse, with broadly
triangular lobes

Stigma shape

Broadly triangular

Rectangular or obscurely
pentagonal

Almost rounded

Anther cap characters

At front with short, broad
beak, surface finely papillose

At front rounded, without
beak, smooth

At front rounded, without
beak, finely papillose

Acknowledgements

The study was supported by the institutional
research project of the Komarov Botanical Institute
of the Russian Academy of Sciences “Vascular plants

of Eurasia: systematics, flora, and plant resources”
(AAAA-A19-119031290052-1) and by the Ministry
of Education and Science of the Russian Federation
(contract No. 075-15-2021-1056).

REFERENCES / TUTEPATYPA

Averyanov L. V., Averyanova A. L. 2003. Updated checklist of the orchids of Vietnam. Hanoi: Vietnam National
University Publishing House. 102 pp. [in English and Vietnamese]
Averyanov L. V., Nguyen K. S., Tich N. T., Nguyen P. T., Nong V. D., Nguyen V. C., Xuan C. C. 2015. New orchids
in the flora of Vietnam. Wulfenia 22: 137-188.
Averyanov L. V., Nguyen V. C., Truong B. V., Maisak T. V., Luu H. T., Nguyen K. S., Dinh Q. D., Nguyen H. T.,
Chu X. C., Tran G., Nguyen V. K., Le H. S. 2018. New Orchids (Orchidaceae: Cymbidieae and Vandeae) in the Flora
of Vietnam. Taiwania 63(2): 119-138.
Averyanov L. V., Nguyen V. C., Truong B. V., Nguyen K. S., Nguyen C. H., Maisak T. V., Doan N. T., Nguyen
T. H., Pham V. T., Thanh P. T., Thai T. H., Nguyen V. K., Trinh N. B. 2023. New orchids in the flora of Vietnam
VI (Orchidaceae, tribes Arethuseae, Cymbidieae, Diurideae, Epidendreae, Vandeae, and Vanilleae). Phytotaxa 597(2):

87-110.

Beentje H. 2016. The Kew Plant Glossary, an illustrated dictionary of plant terms (2 ed.). Kew: Royal Botanic Gardens.

184 pp.

Du Puy D. J., Cribb P. J. 2007. The genus Cymbidium (2 ed.) Kew: Royal Botanic Gardens. 369 pp.
IUCN [2024]. The IUCN Red List of Threatened Species. Version 2024-1. URL: https://www.iucnredlist.org (Accessed

22 July 2024).

IUCN Standards and Petitions Committee [2024]. Guidelines for Using the [UCN Red List Categories and Criteria.
Version 16. Prepared by the Standards and Petitions Committee. 122 pp. URL: https://nc.jucnredlist.org/redlist/
content/attachment_files/RedListGuidelines.pdf.

LiuZ.].,ChenS.C.,RuZ. Z., Chen L. J. 2006. The Genus Cymbidium in China. Beijing: Science Publishing. 360 pp.

POWO [2024]. Plants of the World Online. Facilitated by the Royal Botanic Gardens, Kew. URL: http://www.
plantsoftheworldonline.org/ (Accessed 22 July 2024).

Simpson M. G. 2019. Plant systematics (3 ed.) Amsterdam etc.: Elsevier. 761 pp.

Tuan N. H., Canh N. V., Binh V. T., Gruss O. 2020. Three species of the genus Cymbidium found in Vietnam Cym.
kanran, Cym. nanulum and Cym. omeiense. Orchid Digest 84(2): 54-90.

Vietnam Administrative Atlas. 2015. Hanoi: Vietnam Publishing House of Natural Resources, Environment and

Cartography. 131 pp.



