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Schismatoglottideae (Araceae) in Malesia Il —
Aridarum, Bucephalandra, Phymatarum and
Piptospatha

J. Bogner and A. Hay

Abstract

J. Bogner! and A. Hay? (Royal Botanic Gardens, Kew, Riclmond, Surrey TW9 3AE, UK. "Permanent
address: Botanischier Gartent Mihnchen, Menzinger Strafie 63, D-80638 Miinchen, Germany; *Permanent
address: Royal Botanic Gardens Sydney, Mrs Macquaries Road, Sydiey, NSW 2000, Australia) 2000.
Schismatoglottideae (Araceae) i Malesia 11 — Aridarum, Bucephalandra, Phymatarum and
Piptospatha. Telopea 9(1): 179-222. Aridarmn Ridl., Buceplulandra Schott, Phymatarim M. Hotta and
Piptospatha N.E. Br. are revised. Heteroaridarmmn M. Hotta is reduced to a synonym of Aridarum, and
Hottarum Bogner & Nicolson is reduced to a synonym of Piptospatha. Keys to the genera of
Schismatoglottideae and to species of genera revised here are provided. Drawings are provided
for hitherto unillustrated species. In Aridarnm nine species are recognised of which one is
incompletely known; Aridarum rostratum Bogner & A. Hay is newly described; A. annae Bogner
is reduced to a synonym of the newly combined Aridarum borneense (M. Hotta) Bogner & A. Hay
(Heteroaridarmm borneense M. Hotta); Aridarum hansenii Bogner and A. canlescens var. angnstifolinm
Bogner & Nicolson are reduced to synonyms of A. canlescens M. Hotta; an incompletely known new
species is recognised as Aridarrm sp. ‘A", In Bucephalandra two species are recognised; B. catlierineac
P.C. Boyce, Bogner & Mayo and B. magnifolin H. Okada & Y. Mori are reduced to synonyms of
B. motleyana Schott. In Plymatarnm one species is recognised; P. montannm M. Hotta is reduced to
a synonym of P. borneense M. Hotta. In Piptospatha 11 species are recognised; Piptospatha
manduensis A. Hay & Bogner is newly described; I ridleyi var. lanceolata Ridl. is reduced to a
synonym of P. ridleyi N.E. Br.; Piptospatha marginata Engl., Gamogyne pulchra N.E. B, P. rigidifolia
Engl. and P. angnstifolia Engl. ex Alderw. are reduced to synonyms of P elongata (Engl.) N.E. Br.;
Piptospatha havilandii (Engl.) Engl. is reduced to a synonym of P. grabowskii (Engl.) Engl.;
Piptospatha truncata (M. Hotta) Bogner & A. Hay is newly combined from Hottarnm truncatim
(M. Hotta) Bogner & Nicolson (Microcasia truncata M. Hotta); Piptospatha kinabaluensis (Bogner)
Bogner & A. Hay is newly combined from Hottarum kinabalnense Bogner; Piptospatha lucens
(Bogner) Bogner & A. Hay is newly combined from Hottarum lncens Bogner; Piptospatha
brevipedunculata (H. Okada & Y. Mori) Bogner & A. Hay is newly combined from Hottarum
brevipedunenlatnn H, Okada & Y. Mori; Piptospatha remiforniis Ridl. is left as a doubtful species.
Hottarmm sarikeense Bogner & M. Hotta is excluded and is recombined in Schismataglottis in Hay
and Yuzammi (2000).
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Introduction

The Schismatoglottideae is a rather diverse group of rainforest terrestrial, lithophytic
or rheophytic herbs centred on Borneo. Schismatoglottis Zoll. & Moritzi (Hay and
Yuzammi, 2000) is by far the largest genus extending throughout Malesia (except the
driest and highest parts) to the tropical Western Pacific, Indochina and the Neotropics.
The remaining genera are relatively small to monotypic and, except Piptospatha which
extends to the Malay Peninsula and Thailand, confined to Borneo. Schismatoglottis is
predominantly non-rheophytic, but it does include some rheophytic species, most of
which are remarkable in that genus for their leaf sheaths which are extremely short but
whose wings are extended and connate into a long ligular portion which envelops the
subscquent developing leaf. However, not all Schismatoglottis species with ligular
sheaths are rheophytic, but they are all Bornean. This feature, while appearing in a
minority of Schismatoglottis, is common to all species of all the remaining genera of
Schismatoglottideae which are in turn all obligate or facultative rheophytes.

Schismatoglottis is characterised by, among other features, its constricled spathe which,
at first loose and then tight according to phases of female and male anthesis,
apparently manages the movement of pollinators (however, no studies of this have
been made). In all the other genera of Schismatoglottideae, this feature is lacking,
except in monotypic Phymatarnm. In Piptospatha, Aridarion and Bucephalandra, the
spathe is unconstricted. Its limb however, is generally caducous, and the result is that
the infructescence is exposed but subtended by a funnel-shaped spalhe base, whereas
it is enclosed by an urceolate spathe base in Schismatoglottis. Dispersal has not been
studied in these genera, but it is possible that the rheophytic species, particularly those
associated with turbulent water and spray, may be dispersed by water drops hitting
the decaying fruits and bouncing the seeds out of the funnel-shaped fruiting spathe.
Phymatarnm is associated with relatively slow-moving water. Some species of
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Piptospatha however, have the infructescence completely enclosed by the wholly
persistent spathe, which finally disintegrates as the fruits ripen.

The stamens of Schismatoglottis are generally truncate, or with extensions of one form
or another to the connective, and with the thecac opening through one or two
unornamented pores. Piptospatha is similar, but the remaining genera, Aridaruum,
Bucephalandra and Phymatarun, all have truncate stamens with remarkable needle- or
horn-like extensions to the staminal thecae from the tips of which the pollen is
extruded as a droplet. The ccological significance of this is unclear. Bucephalandra is
arguably the most specialised of the entire group, having scale-like staminodes
between the fertile female and male zones of the spadix. These alter their position during
anthesis, at first erect and allowing access to the lower spathe chamber, then spreading
and closing the chamber off as the tips come into contact with the inner spathe wall.

Bucephalandra molleyana was the first of the rheophytic Schismatoglottideae to be
discovered, named by Schott in 1858 (Schott, 1858). This same species was
rediscovered by Beccari, who described a new genus, Microcasia, for it — mislead by
the originat description of Bucephalandra which was inaccurate. Beccari (1879) thought
this was the smallest of all aroids, though that distinction now goes to the duckweed
Wolffia (formerly of the Lemnaceae). Nevertheless, of aroids in the traditional sense, it
is indeed one of the most minute, sometimes flowering when only a few centimetres
tall. The genus Piptospatha was described in the same year by N.E. Brown who at Kew
intercepted and named many of the new aroids being introduced to stove house
horticulture in the later part of the 19th Century. Rather few of the rheophytic
Schismatoglottideac are particularly ornamental (and still fewer casy to cultivate), but
some Piptospatha species are very attractive in flower, especially P insignis (stilt only
known from a single cultivated, now long-dead plant) and the much more common
pink-spathed P. clougata. Four new genera have been added during the 20th Century.

The tribe has been, and remains, beset with very narrow generic limits. Ganogyne N.E.
Br. and Rhyuchopyle Engl. were differentiated from Piptospatha by minor characters of
the ovary and the latter reduced to a synonym of Piptospathia by Engler. Ganogyie was
maintained by Engler (1912) on the basis of allegedly connate pistils, but this proves
to be incorrect: they are merely tightly appressed. Aridarum (something of a misnomer
deriving from Ridley’s (1913) supposition that the type species was xerophytic) differs
from Bucephalandra in the absence of active scale-like staminodes between the fertile
zones, and in having more or less deeply excavated tops to the stamens. Hottarum
(Bogner and Nicolson in Bogner, 1978) was distinguished from the rest of the tribe by
unconstricted spathes, un-horned anthers and basal placentation and therefore from
Piptospatha by basal placentation alone. We have found that basal placentation occurs
in species of Schismatoglottis and Piptospatha s. str., and that intermediate states occur
between basal and the supposed parietal placentation of those genera. We have
therefore sunk Hottaruu into Piptospatha (with one species going into Schismatoglottis).
Monotypic Heleroaridarmu (Hotta, 1976) was distinguished from Aridarum by the
occurrence of an abortive anther between the two fertile anthers of each male flower,
and by having basal and (abortive) apical placentation (v. basal with a naked intrusive
apical placenta in Aridaruur). New collections have been made from the type locality
of Heleroaridarum hornecnse, and it appears probable that Heleroaridarunt is based on an
abnormal plant and that the type and only species falls into Aridarum (see further
discussion under Aridarmm borneense).

With Hottarnm and Heteroaridarum removed, generic limits are still narrow, and we
suspect that phylogenetic analysis of the tribe may show that Schismatoglottis is
paraphyletic, with the other genera derived from a clade including the Schismatoglottis
multiflora group (see Hay and Yuzammi, 2000). However, we have not anticipated this
by reducing all the genera to Schismatoglottis, but have made such changes as are
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unavoidable and which minimise new nomenclature until such time as a phylogenetic
analysis is carried out. Although not yet studied exhaustively for Schisumatoglottis, it
appears that the other genera of Schismatoglottideac collectively and exclusively share
seeds with very elongate, curved micropylar appendages. All of those except
Piptospatha collectively and exclusively share horned staminal thecae. Of those three,
Aridarum, Bucephalandra and Phymatarum, the first has unique excavated anthers
(except A. incavatuur), Bucephalandra has unique staminodes (mentioned above) and
Phymatarnm has an apparently anomalous constricted spathe like that of
Schismatoglottis.  Otherwise the non-Schismatoglottis Schismatoglottideae are
characterised by unconstricted spathes, though this character also occurs (but in a
somewhat different configuration) in one species of Schismatoglottis, S. barbata (see Hay
and Yuzammi, 2000). For a glossary of terms used see Hay and Yuzammi (2000).

Schismatoglottideae

Schismatoglottideae Nakai, Ord. Fam. Trib. Nov. (1943) 218; Hotta, Acta Phytotax.
Geobot. 33 (1982) 127; Mayo et al., Genera of Araceae (1997) 180. — Schismatoglottidinae
Schott, Prodr. Syst. Aroid. (1860) 318; Engl. in A. & C. DC., Monogr. Phanerogam. 2
(1879) 69 & Pflanzenr. 55 (1V.23Da) (1912) 24. — Type: Schismatoglottis Zoll. & Moritzi.

Terrestrial, lithophytic or rheophytic, diminutive to robust (rarely gigantic) evergreen
herbs with pleionanthic or hapaxanthic shoots. Stenis erect to creeping, epigeal to
hypogeal, elongate to condensed. Leaves often variegated, sometimes variously
pubescent; sheaths fully attached to petiole or attached only at base and extended into
a ligular portion; blades simple, cordato-sagittate to sublinear, with striate venation,
frequently with a tubular mucro. Inflorescences solitary or arranged in simple to
compound synflorescences. Spathe constricted or not, the limb almost always
deciduous, commonly caducous. Spadix sessile to stipitate, sometimes partly adnate to
spathe; basal zone of spadix a row or rows of staminodes, or this zone absent; female
zone composed of naked pistils irregularly interspersed or not with interpistillar
staminodes; ovary unilocular with basal (rarely also apical) to parietal placentation;
ovules several to many, orthotropous to anatropous; sterile interstice present, absent
or ill-defined, if present usually composed of staminodes, sometimes of abortive
anthers and/or pistils, sometimes partly to mostly naked; male zone of crowded
stamens not obviously arranged into male flowers (rarely with the stamens in regular
pairs or in longitudinal rows), sometimes with the filaments partly united; anthers
truncate or occasionally with the connective elevated; thecae opening through apical
pores or tips of thecae extended into needle- or horn-like projections; pollen powdery
or extruded in strings or in droplets; appendix present or absent, when present
composed of usually columnar, sometimes partly united staminodes. Fruiting spathe
urceolate and peduncle usually then declinate, to obconic and peduncle then usually
erect (mainly in rheophytes); fruit a small more or less colourless to green to yellowish
berry; seeds minute, with copious endosperm, usually longitudinally ribbed, often
with the outer integument extended into a hooked micropylar appendage; embryo
elongate, undifferentiated.

Distribution — Indochina to Oceania, centred on Borneo; outlying species of
Schismatoglottis in the Neotropics.

Habitat — Mainly in humid forests in ‘everwet’ tropical areas at low elevation,
extending to lower limits of the upper montane zone.

Notes — The tribe is characterised by petiolate leaves with striate venation, naked
unisexual flowers, convolute persistent lower spathe, spathe limb deciduous, ovary
unilocular, free stamens or only the filaments connate, connective not conspicuously
thickened, and thecae opening through apical pores.
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Key to genera of Schismatoglottideae

1a. Wings of leaf sheath fully or almost completely attached to the petiole

Ib. Wings of leaf sheath extended into a ligular POTHOI .........vveveeeservvr oo 2

2a. Spathe not constricted; PIANts GADIOUS .oovcvcvveuverueesieeene e eeesssssssss st sstessessees e 3
2b. Spathe constricted or if not constricted then plant very coarsely hairy (Schismatoglottis barbata)

................................................................................................................................................................ 5
3a. Thecae of anther without horn- or needle-like Projections ..., Piptospatha

3b. Thecae of anther each with a horn- or needle-like projection ...

4a. Sterile interstice of spadix with flattened scale-like staminodes; anthers not excavated ............
........................................................................................................................................ Bucephalandra

4b. Sterile interstice absent or with truncate staminodes; anthers nearly always with the top

excavated (MOt IN AL FHCAVALIIL) vvureeereeetireceisseeeseseeens et isss s s Aridarum
5a. Thecae of anther without horn- or needle-like ProJections ....o.cevvvcveeieeieenne Schismatoglottis
5b. Thecae of anther each with horn- or needle-like Projections .....ecconeinenene. Phymatarum

Aridarum Ridl.

Aridarian Ridl., J. Bot. 51 (1913) 201; Bogner, Aroideana 2 (1979) 111; Mayo et al.,
Genera of Araceae (1997) 192, Plate 54. — Type: Aridaru montauiim Ridl,

Heteroaridarim M. Hotta, Acta Phytotax. Geobot. 27 (1976) 63; Mayo et al., Genera of
Araceae (1997) 194, pl. 55. — Type: Heteroaridarum borneense M. Hotta [= Aridarmin
borneense (M. Hotta) Bogner & A. Hay].

Small to mediums-sized, evergreen herbs. Stein decumbent, erect distal part sometimes
rather long. Leaves several, spiral or rarely distichous (A. boriicense); petiole sheathing
only atbase, with long, marcescent ligule; blade coriaceous, linear to elliptic, apex with
tubular mucro; primary lateral veins pinnate, weakly or not differentiated, running
into distinct marginal vein, higher order venation parallel-pinnate. Inuflorescence
solitary, sometimes more or less nodding; peduncle subequal to or longer than petiole,
sometimes more or less deflexed at apex. Spathe stoutly ellipsoid, not constricted,
convolute and gaping at apex only or broadly boat-shaped and widely gaping to base,
lower part persistent, green, upper part caducous, white, cuspidate to acuminate at
apex. Spadix sessile, cylindric, normally with a few sterile flowers at extreme base,
female zone cylindric; pistil naked, shallow, laterally compressed, subhexagonal to
subglobose; ovary 1-locular, ovules many, orthotropous to hemiorthotropous, funicle
distinct, erect, placenta basal, stigma sessile, slightly concave centrally, as broad as
ovary, usually more or less contiguous with neighbouring stigmas; sterile interstice
short to absent, composed of sterile stamens; male zone subceylindric to ellipsoid; male
flower 2-androus or not recognisable (unjstaminate); filaments distinct to very short,
free to connate, connective slightly to deeply excavated (rarely not excavated —
A. incavatuui), thecae either opposite or paired on one side of the anther and then
situated inside or outside connective cavity, apically narrowed into long or short horn
or needle, dehiscing by single apical pores; pollen inaperturate, ellipsoid-oblong,
small (mean 23 mm, range 16-31 mm (Grayum, 1992: 21)), exine psilate. Infructescence
a cluster of berries subtended by the obconic persistent lower spathe; berries globose
or ellipsoid to cylindric, stigma remnant persistent; seeds ellipsoid, elongate, with long
curved transparent interlinked micropylar appendages; testa longitudinally costate,
embryo elongate, endosperm copious.

Distribution — Nine species, all endemic to Borneo.
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Habitat — All species are theophytic, sometimes facultatively lithophytic or terrestrial
in forest, usually in deep shade, from the lowlands to lower montane forests.

Notes — Aridarum is distinguished from other members of the Schismatoglottideac
that have horned anthers by the unconstricted spathe (cf. Phywuatarun) and the
absence of an interstice of flattened staminodes which move during anthesis to allow
and then block access to the lower spathe chamber (cf. Bucephalandra).

Hotta (1965) recognised two sections in the genus, defined by the relative positions of
the thecae on the anther. The distinction still holds and so we recognise the two species
groups here, though it is not clear if these scctions represent natural subdivisions of
the genus. In Seet. Canlescentia, where the thecae are placed close together on one side
of the anther, there are two contrasting configurations, one in which the stamens are
in longitudinally aligned pairs and the thecae are on the sides of the anther facing one
another in the pair, and the other in which the stamens are not paired and the thecae
are together on the proximal (with respect to the spadix axis) side of the anther. Okada
and Mori (2000) suggest that Aridaruu incavatun may represent a third section because
its anthers are not excavated. However, on the basis of the positions of the thecae on
the anther, it fits comfortably within Sect. Aridarinn. We have placed it in that section
for the present as it is not clear to us that the unexcavated anther, which may be no
more than a consequence of the very robust thecal horns whose bases cover almost the
whole top of the anther, warrants differentiation of this species at sectional level.

Key to sections and species

1a. Leaves strongly coriaccous, primary veins not differentiated from secondary venation;
secondary venation marked on adaxial side of blade by dense, slightly raised punctae; Sarawak,
G. Gaharu ..enenneeninnnnne S OPRNS 9. Aridarum sp. A

1b. Not this combination of characters .....

2a. Thecace on each end of the anther (seen from above) Sect. Aridarum . ivenicecienieenen

2b. Thecae together on one side of the anther (seen from above) Sect. Caulescentia

3a.

3b.

4a. Leaves distichous; Sarawak, vicinity of Matang,

4b. Leaves spiral .. TV PRI PR
5a. Spadix with an appendix of staminodes; anthers excavated; horns of the thecae small, on each
end of the anther; Sarawak and W Kalimantan ... 3. A, nicolsonii

5b. Spadix fertile to apex (possibly except a few apical sterile stamens); anthers not excavated; horns
of thecae short but robust, their bases occupying the whole upper surface of the anther; W

Kalimantan ... et et e et e e teee it tsteae et b et e ae et e e e aa e saet s rerssaneseesatese et et et e 4. A. incavatum

6a. Stamens arranged in pairs; thecae on the inner face of each member of the stamen pair ... 7
6b. Stamens single (but crowded); thecae on the proximal (with respect to the spadix axis) side of
ERE AIERCT ettt ceeceeeerer et ereete e s iavasbee st sssasvaeneseass s sy asbenessesassssssssnssssssssnarertnssuorsbonsonterssnssasnanss 8

7a. Horns of thecae shorter than width of stamen; Sarawak and Brunel ...,
...................................................................................................................................... 6. A. caulescens

7b. Horns of thecae longer than width of stamen; Sarawak ... cecerecsnne. 7. A. purseglovei
8a. Stamens and staminodes coarsely verruculate; appendix well-differentiated; spathe beaked for
more than half its length; W Kalimantan, Bidang Menabei ..
......................................................... et e ene s seraestaenses s snrerer s nnennerennenees. 90 A TOStratm

8b. Stamens and staminodes not verruculate; appendix reduced to a few terminal sterile stamens;
spathe not long-beaked; Sarawak and W & C Kalimantan ......coenensneserencns 5. A. burttii
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Sect. Aridariun

Aridarim Sect. Aridarnui M. Hotta, Mem. Coll. Sci. Univ. Kyoto, Ser. B, 32 (1965) 25.
1. Aridarum borneense (M. Hotta) Boguer & A. Hay, comb. nov.

Heteroaridarum borneeuse M. Hotta, Acta Phytotax. Geobot. 27 (1976) 63, fig. 2; Mayo
et al., Genera of Araceae (1997) 194, pl. 55. — Type: Sarawak, Sg. Bungen, ¢. 20 mi W
of Kuching, 27 Apr 1960, L.B. & E.C. Abbe, B.E. Smythies & Asah 9845 (SAR, holo).

Aridarum annae Bogner, Aroideana 4 (1981) 57, fig. 1-7; Mayo et al., Genera of Araceae
(1997) 358, pl. 118, D. — Type: Malaysia, Sarawak, 1st Divn, Sg. Cina (‘China’), 11 Sep
1978, |. Boguer 1400 (M, holo; iso K).

Rheophytic herb 30-60 cm tall. Sten condensed, ¢. 4-10 cm long, ¢. 2-3 cm diam. Leaves
¢. 5 together, distichous, held in a more or less horizontal fan; petiole (4-)6-40 cm long,
0.2-1 c¢m diam., sheathing at the extreme base, the wings extended into a very
narrowly triangular ligular portion 6-20 cm long which dries reddish brown; blade
narrowly elliptic to oblong elliptic, 9-32 cm long x 2.5-11 cm wide, coriaceous, mid- to
dark green adaxally, paler abaxially, the base cuncate, the apex acute to broadly acute
and apiculate for 0.5-1.4 cmy; midrib abaxially prominent, with 4-9 primary lateral
veins on each side diverging at ¢. 45° and running to a marginal vein; secondary
venation adaxially obscure, abaxially faint; tertiary venation forming an
inconspicuous tessellate reticulum. fuflorescence solitary, usually nodding; peduncle
subequalling the petioles. Spatlie 6-8.5 cm long, broadly ovate, apiculate for ¢, 1 cm,
not constricted, the lower c. ¥4 green, convolute and persistent, the upper part white,
gaping and then caducous. Spadix subcylindric, blunt, 4-6 cm long, 0.8-1 cm diam.;
female zone c. 2 cm long, obliquely adnate to the spathe at the base; pistils crowded;
ovaries globular to slightly ellipsoid, 1-1.2 mm diam., with basal and apical placentas,
the basal placenta bearing numerous orthotropous ovules, the apical placenta naked
or with abortive ovules; stigma sessile, discoid, almost as wide as the ovary, centrally
impressed, minutely papillate; interpistitlar staminodes absent from among the pistils,
confined to one or two irregular whorls at the base of the female zone, stipitate,
slightly capitate, about as high as the pistils; sterile interstice a few to several whorls
of sterile stamens with centrally impressed tops ¢. 0.4 mm diam.; male zone 3.5~ cm
long, fertile to the apex, pale yellow; stamens crowded, arranged at least in the lower
% of the zone in precise pairs with connate filaments, rectangular from above, 0.8-1 mm
across, deeply centrally impressed; thecae on distal and proximal (with respect to
spadix axis) sides of the stamen, each with a minute more or less onion-shaped
projection (horn) from which the pollen is extruded. Fruiting spathe obconic, ¢. 2 cm diam.

Distribution — Malesia: Borneo (Sarawak; known only from the vicinity of Matang).
Habitat — Rheophytic on sandstone boulders and wet cliffs in decp shade, c. 200 m alt.

Notes — This species is unique in the Schismatoglottideae in having distichous leaves
held in more or less horizontal fans. A striking convergent example in Araceae is
Homalomena geniculata M. Hotta, also from Sarawak.

Boyce’s collection (774) and Boguner 2193 are from the exact type locality of
Heleroaridarim borneense. These specimens agree almost exactly in gross morphology
with the type of H. borneense, but lack the third rudimentary anther found in the centre
of the male flower of that specimen. They also lack the abortive ovules of the apical
placenta, but the apical placenta itself is present. They agree exactly in both gross
morphology and these details of floral anatomy with Aridarum aunae. Following a
suggestion by Peter Boyce, we have come to the conclusion that the type of H. borneense
is probably a teratogenic form and that H. borneense and A. annae are conspecific.
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Other specimens examined: BORNEQ: SARAWAK: 1st Divn, just outside Kubah NP, above intake
dam on Sg. Bungen, Bogner 2193 (K, M); 1st Divn, just outside Kubah NP, above intake dam on
Sg. Bungen, Boyce 774 (K); 1st Divn, Matang, Sg. Cina, Burtt & Woods 2501 (E, SAR).

2. Aridarum montanum Ridl.

Aridarum montanum Ridl,, J. Bot. 51 (1913) 201, pl. 527. — Type: Malaysia, Sarawak,
Santubong, Oct 1909, C.J. Brooks 1035 (BM, holo — photo K).

Herb c¢. 15 em tall. Stenr condensed, c. 1 cm long, 0.3-0.4 cm diam. Leaves numerous,
c. 12 together; petiole 2-3 cm long, ¢. 1 mm diam., sheathing at the very base, the wings
extended into a narrowly triangular ligular portion 2.5-3 cm long, drying red-brown;
blade linear-lanceolate, coriaceous, 6-10 cm long x 3.5-4.5 mm wide, the base very
narrowly cuneate, the apex very narrowly acute and apiculate for 0.5-1 mm; midrib
abaxially very prominent, adaxially more or less flush with the lamina; primary lateral
veins not differentiated; secondary venation more or less obscure, running into a
relatively thick marginal vein; tertiary venation obscure. luflorescence solitary;
peduncle much exceeding the petioles, 9-10 cm long, c. 0.8 mm diam. Spathe narrowly
ovate, apically acute, unconstricted, 2 cm long, colour and persistence unknown.
Spadix 1.4-1.5 cm long, c. 0.3 cm diam., subcylindric, distally tapering to an acute apex;
female zone 2-3 mm long, about three irregular whorls of subglobose-oblong pistils
c. 0.5 mm diam.; stigma sessile, button-like, narrower than the pistils, ¢. 0.4 mm diam.,
papillate, centrally impressed; interpistillar staminodes few at the base of the female
zone, shortly stipitate, spindle-shaped, narrower and shorter than the pistils
(interpistillar staminodes fide Ridley (loc. cit.); absent from the holotype in our
observation); sterile interstice absent; male zone 1.2 cm long, ¢. 2.5 mm diam.,, fertile to
the acute apex; stamens crowded, arranged in pairs, more or less ellipsoid and the
pairs thombohexagonal from above, longitudinally aligned (with respect to spadix
axis), ¢. 1.2-1.5 mm x 0.3-0.4 mm, deeply excavated; thecae on the distal and proximal
(with respect to spadix axis) sides of the anther, with long straight very slender horns
c. 0.7 mm long, folded in horizontally across the top of and morc or less meeting in the
middle of the anther. Fruit unknown.

Distribution — Malesia: Borneo (endemic to Sarawak); known only from the type.

Habitat — Unknown; probably rheophytic. Ridley (loc. cit.) surmised from the slender
coriaceous leaves that this plant was xerophytic, hence the generic name which is quite
inapt with regard to the other species and probably also to this one.

Notes — Aridarum moutanum is highly distinctive with its sublinear leaves (in which
it recalls some forms of A. caulescens) and in the paired stamens with opposite thecae
and long, appressed setose horns. The type locality, Santubong, is quite well-collected
and it is surprising that this species has not yet been refound. It is perhaps very rare.

3. Aridarum nicolsonii Bogner

Aridarum nicolsonii Bogner, Aroideana 2 (1979) 111, fig. 1-5; Mayo et al., Genera of
Araceac (1997) 193, pl. 54 A-H. — Type: Malaysia, Sarawak, Bako National Park, lower
Sg. Delima, 8 Aug 1961, D.H. Nicolson 1335 (US, holo — photo K; iso L, SAR).

Herb 25-40 cm tall. Stem condensed, crect, ¢. 1-4 c¢m long, 1-1.3 cm diam.
Leaves several together; petiole 5-14 cm long, 24 mm diam., sheathing only at the
extreme base, the wings extended into a very narrowly triangular ligular portion
5.5-6.5 cm long; blade coriaccous, dark green adaxially, paler abaxially, narrowly
elliptic to broadly oblanceolate, 10-21 ecm long x 2-6 cm wide, the base cuneate, the
apex acute, acuminate for ¢. 2 ¢cm and apiculate for 0.5-1 mm; midrib abaxially
prominent, adaxially somewhat impressed, with c. 3 very weak (hardly bigger than
secondary veins) primary lateral veins on each side, diverging at c. 30-45°; secondary
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venation very faint; tertiary venation obscure. Iuflorescence solitary; peduncle 5-24 cm
long, subequalling to exceeding the petioles. Spatlic more or less broadly ovate, not
constricted, 4.5-6.5 cm long, green, obconic and persistent in the lower c. 1.5 cm, the
remainder gaping, white, caducous. Spadix subcylindric 3-3.5 cm long, 0.5-0.6 cm
diam.; female zone 0.8-1.2 cm long, adnate to the spathe on the dorsal side; pistils
crowded; ovary globose, ¢. 1 mm diam., with basal placentation and a naked intrusive
apical placenta; stigma sessile, discoid, centrally impressed, barely papillate, as wide
as the ovary; interpistillar staminodes absent from among the pistils, a few at the base
of the female zone along the spathe/spadix adnation, slightly clavate, shortly stipitate,
somewhat shorter than the pistils; sterile interstice 0.2-0.4 cm long, a few to several
irregular whorls of truncate centrally impressed more or less circular (from above)
staminodes with their filaments connate in groups of 2—4; male zone cylindric 1.2-1.5 cm
long; stamens crowded, arranged in precise longitudinally aligned pairs, rectangular,
c. 0.8-1 mm across; connective deeply excavated, with the cavity not septate; thecae
opposite on the distal and proximal (with respect to the spadix axis) sides of the
anther; horns very short, suberect; appendix very shortly cylindric, apically blunt,
0.2-0.7 cm long; staminodes of appendix irregularly polygonal to more or less circular
from above, centrally impressed, c. 0.5-0.8 mm diam. Fruitiug spatlic obconic, c. 1.8 cm
long and wide at mouth; berries clustered in a globular to slightly elongate group
c. 0.8 ecm wide and to 1.2 cm long; berries ellipsoid to cylindric, c. 2 mm diam.; seed
subcylindric, ¢. 2 mm long, 0.5 mm diam., slightly ribbed, with an elongate curved
translucent micropylar appendage.

Distribution — Malesia: Borneo (Sarawak and West Kalimantan).
Habitat — Lithophytic in forest and rheophytic on stream rocks in deep shade, 5-90 m alt.

Notes — Aridarun nicolsonii is distinguished from other members of Sect. Aridarum by
the combination of the short horns, spiral leaves and the spadix with an appendix.

Other specimens examined: BORNEO: SARAWAK: Bako NPT, Telok Asam, Boguer 1440 (K, M, US);
G. Santubong, Sg. Tambak, Bogier 1421 (K, M, US) & 1484 (K, M, SAR, US); G. Santubong, Sg.
Binyok, Boguer 1489 (K, M, SAR, US); Bako NP, Sg. Nipah path, Carrick & Enoch JC/443 (SAR, SING);
G. Santubong, about 16 mi N of Kuching, Fosberg 43814 (US); Santubong, Hewitt 6 (SING);
G. Lingga, Hewitt 36 (K); Bako NI, nr Telok Asam, Nicolson 1312 (SAR, US); Bako NP, Telok Tajor,
Purseglove P4947 (1, SING). KALIMANTAN: W Kalimantan, Serawei, nr Djotta, Winkler 327 (FHBG, L).

4. Aridarum incavatum H. Okada & Y. Mori

Aridarunt incquatum H. Okada & Y. Mori, Acta Phytotax. Geobot. 51 (2000) 1, figs. 1
& 4A. — Type: Indonesia, West Kalimantan, Singkawang, Sanggau Ledo, Dawar Vill,,
Sg. Pisak, 15 Dec 1991, M. Kato et al. 30486 (T1, holo; iso BO — n.v.).

Herb 10-20 cm tall. Stent condensed, crect, ¢. 1 em long, 4-5 mm diam. Leaves 4-6
together, crowded; petiole 4-9 cm long, c. 1 mm diam., sheathing only at the extreme
base, the wings extended into a soon-drying and deciduous narrowly triangular
ligular portion 1.5-2 cm long; blade coriaceous, shining green, lanceolate-elliptic, 5-8 cm
long X 1-1.5 cm wide, the base cuneate, the apex acuminate and apiculate for ¢. 3-4 mm;
midrib very strong with (6-)8-10 adaxially inconspicuous primary lateral veins on
each side, these weakly differentiated from the secondary venation and diverging at
c. 30° secondary venation inconspicuous; tertiary venation obscure. liflorescence
solitary, when more than onc in series then interspersed with foliage leaves; peduncle
about equalling the petioles, 6-9 cm long, 1-1.5 mm diam. Spatlie white, 2.5-4 cm long,
c. 1 am wide, very narrowly ovoid, apically acuminate and beaked for 3—4 mm,
deciduous in the upper %-%, the lower c. 1 cm persistent and obconic. Spadix
subcylindric, slightly spindle-shaped, sessile, 1-1.5 am long, 2.5-3 mm diam.; female
zone ¢. 5 mm long, ¢. 3 mm diam.; ovaries shortly cylindric, c. T mm diam.; stigma
sessile, discoid, 0.7 mm diam.; interpistillar staminodes absent; sterile interstice
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conspicuous, ¢. 4 mm long, basally isodiametric with top of female zone, faintly
tapering distally; staminodes of interstice irregularly broadly oval from above, c. 1 mm
diam,, slightly raised apically; male zone c. 7 mm long, more or less fertile to apex,
basally slightly wider than the top of the sterile interstice, apically tapering and obtuse;
stamens crowded and longitudinally aligned (with respect to spadix axis), narrowly
ellipsoid-rectangular from above, ¢. 0.8 mm across, the connective not excavated;
thecae situated on the proximal and distal (with respect to the spadix axis) sides of the
anther, each with a short, robust, slightly to strongly in-curved horn 0.2 mm long.
Fruiting spathe obconic, ¢. 1 cm long, 1.3 cm diam.; berry and sced not observed.

Distribution — Malesia: endemic to Bornco (West Kalimantan); known only from
the type.

Habitat — On rocks along a rapid stream, under a waterfall, 350 m alt.

Notes — The arrangement of the thecae on each stamen, positioned on opposite sides
of the anther, allies this species with sect. Aridarimm, but the un-excavated anthers with
very robust horns are unique in the genus. The illustration accompanying the
protologuce shows the horns of the thecae strongly in-curved. However in one
inflorescence in the type, the horns are nearly straight. Possibly the position changes
according to stage of maturity.

Sect. Caulescentia

Aridarnm Sect. Caulescentia M. Hotta, Mem. Coll. Sci. Univ. Kyoto, Ser. B, 32 (1965) 25.
— Type: Aridarum purseglovei (Furtado) M. Hotta.

5. Aridarum burttii Bogner & Nicolson

Aridarum burttii (burtii’) Bogner & Nicolson, Aroideana 2 (1979) 116, fig. 7-10; Bogner
& Nicolson, Willdenowia 21 (1991) 42, fig. 1; Mayo et al., Genera of Araceae (1997) 193,
pl. 54, ]-K. — Type: Malaysia, Sarawak, Hose Mountains, 1964, B.L. Burtt & A. Martin
5116 (US, holo; iso E).

Small herb 20-30 cm tall. Sten: condensed, suberect, to c. 4 cm long, 1.5 em diam. Leaves
several together; petiole 4-17 cm long, 1.5-3 mm diam., sheathing at the extreme base,
the wings extended into a very narrowly triangular ligular portion to 6 c long; blade
coriaccous, very narrowly elliptic to elliptic, 6-12 cm long x 1.2-4 cm wide, adaxially
glossy dark green, paler abaxially, the base cuneate, the apex acute, shortly acuminate
and apiculate for 0.5-0.8 mm; midrib abaxially and adaxially prominent with 3-4
abaxially and adaxially prominent primary lateral veins on cach side, diverging at
c. 30°% secondary and tertiary venation more or less obscure. luflorescence solitary;
peduncle usually much excceding the petioles, 10-20 cm long; spathe broadly ovate,
not constricted, c. 4-5 cm long, green and persistent at the extreme base, the rest white,
gaping and caducous after anthesis, apiculate for up to 0.8 cm., Spadix subcylindric,
c. 3 cm long, c. 0.6 cm diam.; female zone c. 1 cm long; pistils subglobose, ¢. 1 mm
diam.; stigma subsessile, discoid, papillose, about as wide as the ovary; interpistillar
staminodes absent; sterile interstice composed of an irregular whorl of sterile anthers;
male zone c. 2 cm long, terminating in a few sterile or vestigial stamens; stamens more
or less round, large, c. 3 mm diam., not arranged into male flowers, centrally
impressed with irregularly flared margins, the thecae displaced to the proximal (with
respect to the spadix axis) side with distal-pointing (with respect to the spadix axis)
horns. Fruiting spathe broadly conic, c. 1 ecm diam., subtending a more or less
hemispheric cluster of berries; berries globular 34 mm diam., crowned with old
stigma remnants, many-seeded; seed ¢. 2 mm long, 0.6-0.7 mm diam., narrowly
ellipsoid, dark brown, slightly longitudinally ribbed, with a long curved translucent
micropylar appendage 1.2-1.5 mm long, the appendages intertwined in the upper part
of the berry.
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Distribution — Malesia: Borneo (Sarawak, West and Central Kalimantan).

Habitat — Rheophytic on rocks in streams and by waterfalls, occasionally terrestrial in
forest, ¢. 900 m alt. (altitudinal data lacking for most collections).

Notes — This specics is distinctive in its large stamens with the truncate filament
expanded into a more or less frilly-edged circle, seen from above, and the thecae
displaced on each stamen towards the base of the spadix and with upturned horns.
The leaves typically dry rather pale green.

Other specimens examined: BORNEO: SARAWAK: Hose Mts, Mujong, Ulu Amau, Bukit Lumut,
Ashton 21256 (K, L, SING); Cult. Bot. Gart. Miinchen ex RBG Edinburgh, plant from type collection,
Bogrier s.ani. (M, US, photo K + K spirit); Lubok Antu Distr., Ulu Sg. Engkari, nr Sg. Kaup, Chai $34072
(K, L); Kapit, Batang Balleh, Sg. Mengiong, Sg. Entulu, Sg. Sebatu, Lee 554599 (K); Kapit, Melinau,
Sg. Sampurau, Bukit Sampadai, Paic 525803 (K). KALIMANTAN: W Kalimantan, Headwaters of
Sg. Kahayan, 5 kin NE of Haruru Vill., Burley et al. 441B (L, SING); Central Kalimantan, Project
Barito Ulu Base Camp, Ridsdale PBU267 (L).

6. Aridarum caulescens M. Hotta

Aridarnm canlescens M. Hotta, Mem. Coll. Sci. Univ. Kyoto, Ser. B, 32 (1965) 25, fig. 3,
A-F; Mayo et al., Genera of Araceac (1997) 193, pl. 54 Q-U. — Type: Malaysia,
Sarawak, Bintulu Distr., eastern ridge of Bukit Kana, 20 Nov 1963, M. Hirano
& M. Hotta 1468 (KYO, holo; iso L, SAR).

Aridarnm caulescens var. angnstifolinm Bogner & Nicolson, Aroideana 2 (1979) 119, fig. 11
& Willdenowia 21 (1991) 43, fig. 2. — Type: Malaysia, Sarawak, Marudi Distr.,, Ulu
Tinjar, Ulu Sg. Chipidi, P Cliai 5.34798 (K, holo; iso KEP, L, M, MO, SAR).

Aridarnm hansenii Bogner, Blumea 28 (1983) 403, fig. 1. — Type: Malaysia, Sarawak,
G. Mulu National Park, Camp 3, 14 Mar 1978, C. Hansen 451 (K, holo; iso C, M).

Herb of very variable size, 2.5-c. 30 cm tall. Stemr condensed, eventually suberect,
2-7(-20) cm long, 0.3-1(-1.5) cm diam., more or less clothed in old leaf bases and
fibrous ligule remnants, the older parts becoming bare. Leaves few to numerous
together; petiole 0.7-8 am long, 1-2.5 mm diam., adaxially canaliculate, sheathing at
the extreme base, the wings extended into a very narrowly triangular ligular portion
1-5 ¢cm long drying dark red-brown; blades coriaccous, adaxially dark green, paler
abaxially, very narrowly lincar to clliptic, 1-17 cm long x (0.1-)0.3—4 cm wide, the base
cuneate, the apex cuspidate to acuminate and apiculate for 0.5-4 mm, the margin
hyaline (broad blades) to somewhat thickened and slightly revolute (lincar blades);
midrib abaxially very prominent, adaxially prominent, with 1-5 primary lateral veins
(or these indistinguishable in lincar-lcaved forms) on cach side, only weakly
differentiated from the secondary venation, diverging at 20-35° and running to a more
or less thick marginal vein; secondary venation adaxially and abaxially faint to
completely obscure; tertiary venation mostly completely obscure, sometimes forming
a faint tessellate reticutum. Inflorescence solitary; peduncle exceeding the petioles,
(0.8-)2-5(-10) cm long, 0.4-1 mm diam.; spathe more or less ovoid, not constricted,
1.5-5.5 cm long and apically beaked for 34 mm; lower spathe funnel-shaped, green,
persistent, the upper part gaping, white, caducous. Spadix subcylindric to bluntly
spindle-shaped, 0.6-2.8 cm long, 2-6 mm diam.; female zone 0.3-0.8 cm long (reduced
to a single whorl of pistils in very small plants), c. 2 mm diam.; pistils crowded; ovary
subglobose, 0.5-1.5(-2) mm diam.; stigma sessile, discoid, centrally impressed, about
the same width as the ovary; placention basal, with an apical intrusive abortive
placenta; interpistillar staminodes absent from among, the pistils, confined to a row
along the spathe/spadix adnation, shortly stipitate, broadly to narrowly spindle-
shaped to almost filamentous, about the height of the pistils; sterile interstice well-
defined (two whorls of sterile anthers), to poorly defined (semi-fertile anthers), to
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absent; male zone 0.5-1.7 cm long; stamens crowded, arranged in longitudinally
aligned pairs, truncate, decply excavated with the thecae together on the inner (with
respect to the stamen pairs) side of the anther, ellipsoid to ellipsoid-oblong from
above, (0.8-)1-1.5 mm across; thecae separated by a ridge forming an incomplete
septum in the cavity or this weak or absent, very shortly horned, with the horns inside
the lip of the anther cavity when rim thick, to more or less marginal when rim thin;
appendix absent or ¢. 1-4 mm long, rounded; staminodes of appendix more or less
irregularly polygonal to ellipsoid, flat-topped to more or less excavated, c. 0.5-0.8 mm
diam. Fruiting pednncle somewhat elongated after anthesis; fruiting spathe obconic, ¢.
1-1.3 cm diam.; berries densely clustered, obovoid, 2-3 mm diam., crowned with
stigma remnants, many-seeded; sceds subcylindric to very narrowly ellipsoid, brown,
with the testa slightly ribbed, 1.8-2.1 mm long, 0.3-0.4 mm diam., with a very long,
curved micropylar appendage to 1.5 mm long,.

Distribution — Malesia: endemic to Borneo (Sarawak, Brunei).

Habitat — Sometimes locally abundant on river banks, in pebble beds and on boulders
near waterfalls, from sea level to 1300 m alt.

Notes — Aridarum caulescens is extremely variable in overall size and in leaf shape, the
most diminutive and narrow-leaved specimens tending to grow on mossy boulders,
while more robust specimens tend to grow in sites where the roots have access to
more nutrients.

Aridarmm hansenii was characterised by the incompletely septate anther cavity with
thinner walls and a more rectangular shape. Additionally the appendix is reduced by
comparison to that of A. canlescens and an interstice is absent. However, there are a
number of more or less intermediate specimens, and we find we can no longer
maintain A. hansenii as a separate species.

Aridarum canlescens is difficult to distinguish from Bucephalandra motleyana in the
absence of flowers. It differs from that species in the absence of large flattened
staminodes in the interstice and in the longitudinally aligned pairs of stamens.

Other specimens examined: BORNEO: SARAWAK: Sg. Belaga, lower rapids, Ashton 518289
(K, L); Maputi, Brooke 10128 (L, SING); Hose Mts, above Ulu Melinau Falls, Burtt & Martin 5009
(E, photo K); 7th Divn, Ulu Sg. Melinau, Hose Mts, Bukit Salong, Chai 537273 (K, L); 4th Divn.,,
G. Mulu NP, Martin §38923 (K, L); 7th Divn, Kapit, Sut, Sg. Bena, Paie 541699 (K, L). BRUNEI: Belait,
Sg. Rampayoh, Atkius et af. 605 (K); Belait Distr., Labi, Kg Teraja, along Sg. Teraja, Boyce & Jangarum
250 (K, L); Selapon, banks of Sg. Selapon, upriver from village, S. Drausfield et al. 1170 (K); Belait
Distr., Labi Subdistr.,, Mendaram Valley, Johus 6813 (K); Belait, Kg Terawan, van Niel 3492 (L); Belait,
Labi Subdistr., Sg. Manaram, nr Bukit Teraja trail, Sands & Fikir 5506 (K).

7. Aridarum purseglovei (Furtado) M. Hotta

Aridarum prrseglovei (Furtado) M. Hotta, Mem. Coll. Sci. Univ. Kyoto, Ser. B, 32 (1965)
25. — Microcasia purseglovei Furtado, Gard. Bull. Sing. 17 (1959) 276, un-numbered fig.
p- 277. — Type: Malaysia, Sarawak, Tau Range, Sg. Mayeng, 4 Jun 1956, J.W. Purseglove
P.5344 (SING, holo — photo K; iso K, L).

Aridarim longipeduncnlatum M. Hotta, Mem. Coll. Sci. Univ. Kyoto, Ser. B, 32 (1965) 26,
fig. 3, G-M. — Type: Malaysia, Sarawak, 4th Divn, Bintulu Distr., along valley of Ulu
Sg. Bejangang, castern part of Bukit Kana, 21 Nov 1963, M. Hotla 15381 (KYO, holo —
photo K; iso L).

Herb 20-25 cm tall. Stenr erect, more or less condensed, 4-6 (or more?) cm long, c. 8 mm
diam., rooting below and between the leaves. Leaves to c. 10 together; petiole 7-12 cm
long, sheathing only at the extreme base, the wings extended into a narrowly
triangular ligular portion ¢. 5 ¢cm long, drying reddish brown; blade coriaceous,
narrowly elliptic to elliptic, 9-13 cm long x 1.5-2.5 cm wide, adaxially dark green,
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paler abaxially, the base cuneate, the apex acute and apiculate for ¢. 5 mm; midrib
adaxially prominent, less so abaxially, with ¢. 3 very weak primary lateral veins
(hardly differentiated from the secondary venation) on cach side diverging at c. 30%;
secondary venation very fine, adaxially obscure; tertiary venation obscure.
Iuflorescence solitary; peduncle much exceeding the petioles, 11-20 cm long. Spathe
broadly ovate, c. 6 cm long, apiculate for ¢. 2 mm, basally green and persistent for
c. 1.5 em, the rest white, wide-gaping, caducous. Spadix 2-3 em long, 0.5-0.7 cm diam.,
subcylindric, yellow; female zone c. 1 cm long, basally obliquely adnate to the spathe;
ovaries globose, c. 1T mm diam.; stigma sessile, discoid, somewhat convex and
narrowly centrally impressed, densely papillate, more or less contiguous with
neighbouring stigmas; interpistillar staminodes absent from among the pistils,
confined to a rather dense row along the spathe/ spadix adnation, scale-like, narrow,
1-1.5 mm long; sterile interstice absent; male zone 1-1.5 cm long, slightly tapering
distally, blunt, fertile to apex; stamens crowded, the connective deeply excavated,
arranged in longitudinally aligned pairs, ‘B’-shaped from above with the straight sides
outermost in cach pair, c. 1.5 mm across; thecae together on the inner (with respect to
the stamen pairs) side of the anther, with conspicuous long erect horns almost T mm
long. Fruit a many seeded berry (observed only immature); immature sced
subcylindric, c. 0.6 mm long, 0.3 mm diam., brown, with a long, curved transparent
micropylar appendage.

Distribution — Malesia: Borneo (endemic to Sarawak).

Habitat — Lithophytic on rocks near river to theophytic on river banks below flood
level in shade of primary dipterocarp forest, often gregarious; only one altitudinal
record at 200 m alt.

Notes — Hotta (loc. cit.) distinguished A. lougipednunculatum from A. purseglovei by the
former’s shorter stem, ovoid pollen sac, nearly flat stigma and shorter male part of the
spadix. We have examined the types of cach species and conclude that, given the very
strong morphological similarity between the two in other respects, coupled with the
observation that such subtle differences in the shape of the stigma and pollen sacs are
likely due to differing stages of floral maturity, the two elements are conspecific.

The illustration which Furtado (loc. cit.) provided for Microcasia purseglovei, besides
being of poor quality, contains an error: the thecae of cach anther, as viewed from
above, are portrayed aligned transversely when they are in fact aligned parallel to the
long axis of the spadix.

Other specimens examined: BORNEO: SARAWAK: Ulu Mayeng, Kakus, Asiiton 19298 (GH, L,
SING); Anap, Bukit Mersing, Sibat ak Luang $22534 (K).

8. Aridarum rostratum Bogner & A. Hay, sp. nov.

Ab Aridaro burttii spatha longe rostrata, inflorescentia feminea tenuiore, antheris et
staminodiis verruculosis, appendice conspicuo differt. — TYPUS: Indonesia, West
Kalimantan, Bidang Menabei, 1924/5, Hans Winkler 1066 (L, holo; iso HBG).

Herb 20-35 cm tall. Steni condensed, 4-5 cm long, 0.5-0.7 cm diam., with tough roots
emerging through the leaf bases. Leaves 8-10 together; petiole 5-20 cm long, 1.2-2 mm
diam., adaxially canaliculate, sheathing at the extreme base with the wings extended
into a sublinear ligular apically rounded portion 4.5-8 cm long; blade narrowly elliptic
to narrowly obovate, coriaceous, adaxially dark green, paler abaxially, 6-18 cm long
x 2-5.5 cm wide, the base cuneate, the apex cuspidate and apiculate for 1-3 mm, the
margin slightly undulate (collector’s note); midrib abaxially prominent, adaxially
more or less flush with the lamina, with 5-7 weak primary lateral veins on each side,
alternating with faint interprimaries and diverging at 35-40°, running to a marginal
vein; secondary venation abaxially and adaxially very faint; tertiary venation obscure.
































































































