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Acriopsis ridleyi Hook.f. (Orchidaceae):
Re-encounter of an orchid thought extinct since its 1889 holotype collection in Singapore
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Abstract. This paper reports the rediscovery of a Presumed Nationally Extinct species, Acriopsis ridleyi. The only other
previous collection of this orchid in Singapore was the holotype, collected at ‘Bukit Mandi’ (Bukit Mandai) by J. S.
Goodenough (one of H. N. Ridley’s collectors of forest trees) in 1889. It was presumed to be locally extinct as there were
no further collections until 2017, when a clump was found growing on a branch some 18 m up a Dillenia grandifolia tree
growing on a steep slope in Bukit Timah Nature Reserve. A portion of this was collected for propagation and future
reintroduction. This species is thus documented as a re-discovery and classified as nationally Critically Endangered owing
to its rarity in Singapore.
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INTRODUCTION

The orchid genus Acriopsis belongs to the subtribe Cymbidiinae (Pridgeon et al., 2009), which includes local species in
the genera Claderia, Dipodium, Cymbidium, and Grammatophyllum. There are two native Acriopsis species i.e., Acriopsis
liliifolia and Acriopsis ridleyi. These can be differentiated by the former having an inflorescence that is long and branched,
to 40 cm or more, while the latter has a usually unbranched inflorescence that is shorter, to 30 cm or with at most two
lateral branches (Holttum, 1964). The flower of Acriopsis liliifolia has a lip with an apical lobe less than half as broad as
its side lobes, while that of Acriopsis ridleyi has a lip with an apical lobe more or less as broad as or broader than the side
lobes (Minderhoud & De Vogel, 1986).

Description. Acriopsis ridleyi is an epiphytic orchid, which forms a tight clump of closely spaced pseudobulbs that can
envelope the entire circumference of a tree branch (Fig. 1). All parts of the plant are glabrous except the lip, which is
shortly hairy. The orchid has two forms of roots: the thicker main roots creep and branch and serve as attachments to the
host tree. These are about 2—3 mm across. From the root branchlets, sprout erect catch roots, about 0.5 mm across, which,
in a well-developed clump, form an extensive network that traps leaf litter for nutrients. The rhizome is very short, to 0.8
cm long, such that a new shoot emerges very near the base of an existing pseudobulb. Pseudobulbs are glossy, mid-green
and narrowly ellipsoid when young, becoming matte and ovoid and shallowly sulcate when older. They are about 2-2.5
cm long and 1-1.5 ¢cm across. Each pseudobulb consists of several internodes (3—-5 in our specimens), the basal ones
bearing a brownish, papery, and sheathing bract each, are about 2.5-3 cm long, with the apical ones bearing a leaf each
(our specimens show 2—3 leaves per pseudobulb). The leaves are mid-green on both surfaces, are 8.5-16.5 x 0.4-0.8 cm,
coriaceous and narrowly linear with cuspidate apices. The base of each leaf is articulated with the basal portion sheathing
the apex of a pseudobulb. In old pseudobulbs, where the leaves have abscised, brownish rings of remnant leaf bases are
visible at the apical internodes. The inflorescence is usually a long and simple (rarely branched) raceme that arises from
the base of an old pseudobulb. A well-formed clump of mature plants can have more than a dozen inflorescences
simultaneously (Fig. 2). These are erect and arching, about 16—32 cm long, each with two internodes, and consist of about
13-20 flowers which open more or less simultaneously (Fig. 3). There are appressed brownish scales at the base of the
inflorescence, about 6 mm long. The peduncle is about 4-10 cm long, with maroon-brown, appressed scales about 4 mm
long at the internodes and the rachis is 12—20 cm long. The floral bract is small, about 1.0 x 0.5 mm. The flowers are
non-resupinate, somewhat cross-shaped, about 1.4 x 1.4 cm, loosely clustered in about two to three, with a 0.8 cm long
pedicel each. Sepals and petals are yellow with maroon spotting. The median sepal is somewhat hooded, about 4.0 x 1.5
mm, with the lateral sepals being completely fused to form a boat-shaped synsepalum about 5.0 x 2.5 mm with obtuse
apex. Petals are spreading, about 7.0 x 4.0 mm each, obovate with an obtuse to rounded apex. The lip is about 8.0 mm
long and 5.0 mm across at its widest. The hypochile of the lip is white, trowel-shaped, with yellow side walls that are
adnate to the basal margins of the column and there is a constriction at the end adjoining the epichile of the lip. The
epichile is white and shortly hairy at the sidelobes. The side view is slightly sigmoid, with the apical lobe spatulate,
somewhat concave and emarginate. There is a longitudinal purple patch with a callus in the middle. The side lobes are
oblong and slightly angled towards the apical lobe. The width of the apical lobe is more or less the same as that of the
side lobes. The column is straight, purplish, with two narrow stelidia that are purple at the base and yellow towards the
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apex. The apex of the column is white and forms a curved hood over the anthers (Fig. 4). The fruit is broadly ellipsoid
and about 1.2 x 0.8 cm (Fig. 5).

Fig. 1. A tight clump with closely spaced pseudobulbs enveloping the entire circumference of a tree branch. (Photograph by: Tim W.
Yam).

Fig. 2. Several inflorescences were found within the clump. (Photograph by: Clayton Lee).
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Fig. 4. Close-up of flowers. (Photograph by: Tim W. Yam). (Scale bars = 1cm).
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Fig. 5. A seed capsule in situ. (Photograph by: Clayton Lee [main photograph]). Inset, dehisced capsule. (Scale bar = 1cm). (Photograph
by: Tim W. Yam).

PAST AND PRESENT RECORDS

Distribution. Acriopsis ridleyi is distributed from Singapore and Peninsular Malaysia to Sabah, Sarawak, and Kalimantan
in Borneo, from lowland dipterocarp forest to coastal podzol and kerangas forests, to hill forest on ultramafic substrates
(Wood & Cribb, 1994; Beaman et al., 2001). A collection from the Cameron Highlands (Peninsular Malaysia) was made
at an altitude of about 1,400 m. It is an uncommon species even in Peninsular Malaysia (Holttum, 1964) and Borneo
(O’Byrne, 2011), judging from the scant herbarium collections. In Singapore, it was collected in 1889 (Hooker, 1894) at
Bukit Mandai (holotype for the species, Fig. 6). Even that collection was the only specimen found in Bukit Mandai with
Ridley mentioning that it was a very rare plant (Ridley, 1900). It had not been encountered in Singapore since then until
the recent collection in Bukit Timah Nature Reserve. The area where the species was found is about 145 m above sea
level, in good primary forest, on a steep slope towards the summit of Bukit Timah. The tree canopy coverage was around
60%, with good filtered sunlight from the east. The orchid was epiphytic on a branch located about 18 m high up a Dillenia
grandifolia tree (Fig. 7). A portion of this clump was collected by a tree climber (Fig. 8) for propagation and future
reintroduction. Minderhoud & de Vogel (1986) mentioned that a collection was found to harbour ants between the
pseudobulbs (Minderhoud & de Vogel, 1986), which we also noticed in our specimen. It was situated next to an epiphytic
ant plant, Hydnophytum formicarum (Rubiaceae) and ants (Crematogaster species) were seen to be crawling all over the
orchid (Fig. 9). Further study is needed to establish if there is any form of ant association. In August 2017, a micro-drone
was deployed to investigate the orchid at close range in order to explore the possibility of using such a platform (Tan et
al., 2017) in future®. A video taken during the investigation which shows the view of the orchid captured by the drone is
available on-line (Figs. 10, 11; https://www.youtube.com/watch?v=g6pmULqViwU &feature=youtu.be).

Table 1. Singapore collections of Acriopsis ridleyi Hook.f. deposited in the Singapore Botanic Gardens’ Herbarium (SING).

S/No.  Bar Code No. Collector Collector’s No.  Date Collected Locality
1. SING 0012218 (HOLOTYPE)  J.S. Goodenough  s.n. April 1889 Bukit Mandai
2. In progress C. Lee SING 2017-129 13 April 2017  Bukit Timah Nature Reserve

Spirit bottle 5632

! The usage of drones in a recreational manner is not permitted in the Forest Reserve. As our article is part of a research
project to document the re-discoveries of rare plants of Singapore, research permits, including the use of specialised
tools such as drones, were sought before we proceeded with this project.
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Fig. 6. Holotype of Acriopsis ridleyi Hook.f. in the Singapore Botanic Gardens’ Herbarium (SING). (Digital scan by: Bazilah Ibrahim).
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Fig. 8. Clayton Lee climbing 18 m up the Dillenia grandiflora tree to reach the orchid. (Photograph by: Tim W. Yam).
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Fig. 9. The ant plant, Hydnophytum formicarum was found beside the orchid housing ants (Crematogaster species). (Photograph by:
Clayton Lee).

Fig. 10. A micro-drone video recording the orchid clump up close. (Photograph by: Tim W. Yam).




Leong et al.: Rediscovery of Acriopsis ridleyi

PROPAGATION

Seedlings culture. Propagation by seed is the most effective way to conserve orchid species. In nature, most orchids are
pollinated by insects, which results in the production of genetically diverse seeds suitable for conservation. A modified
Knudson C medium (Arditti, 1977) was used for the germination of the seeds (Fig. 12). The chemical components and
organic additives of the medium were added to deionised water. The mixture was heated while stirring to dissolve the
agar and 50 ml of medium was dispensed into 250 ml culture flasks. All media were sterilised by heating in an autoclave
to 121°C at 1.06 kg cm for 20 minutes. Water which was needed for subsequent steps was also sterilised by autoclaving.
Flasks that contained seeds were maintained at 25 + 1° C, and placed approximately 30-50 cm below two plant growth
fluorescent tubes. The seeds germinated two months after sowing and formed protocorms.

Vegetative propagation. A small clump was collected from the Bukit Timah Nature Reserve specimen. The plant was
divided and grown in the nursery of the National Orchid Garden, Singapore Botanic Gardens. Each division consisted of
three to four pseudobulbs. Individual cuttings were mounted on fern bark, which was covered by a layer of sphagnum
moss. They were placed under 50% shade and watered twice a day. The plants are growing well with new shoots emerging
and a healthy root system (Fig. 13). Once the plants grow larger, they will be divided again to bulk up the numbers.
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Fig. 12. The seeds of Acriopsis ridleyi germinated and formed protocorms after sowing in modified Knudson C medium. (Photograph
by: Tim W. Yam).

Fig. 13. Vegetative propagation of Acriopsis ridleyi at the National Orchid Garden, Singapore Botanic Garden. (Photograph by: Tim
W. Yam).
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