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ABSTRACT:

The genus Grastidium Blurne is characterised and circumscribed as distinct from the remainder of Dendrobium Sw. based on a study of
living plants, types, illustrations and the literature. The results of a phylogenetic analysis of Dendrobium subgen. Xerobium Schltr. provides
evidence that Dichopus Blume is part of Grastidium and is here treated at subgeneric rank, whereas Eriopexis (Schltr.) Brieger is isolated by
the possession of two synapomorphs and is maintained as a separate genus. All species attributable to Grastidium and Eriopexis are listed,

and where necessary, new combinations are made. Where known, details of the types, published illustrations, distribution and ecology
are provided for all listed species. Colour plates and illustrations are provided as examples of the genera.

The genus Grastidium was described in 1825 by the
German born Dutch botanist Carl Ludwig Blume,
based on specimens collected in Java (Blume 1825).
He characterised the genus as a group of orchids
with non-bulbous stems; linear-lanceolate
membranous leaves sheathing at the base; peduncle
opposite the leaves or lateral, usually with 2
flowers, these breaking out of pale, horny bracts.
Three species were described at the time, viz. G.
acuminatissimum Blume, G. salaccense Blume and G.
rugosum Blume, all with lanceolate or linear-
lanceolate leaves. Presumably the generic name
refers to the grass-like habit or grass-like leaves
(Greek, grastis, grass) of these orchids. Lindley
(1830-40), in Genera and Species of Orchidaceous Plants
reduced five of Blume's genera, including Grastidium,
to synonymy under Dendrobium Sw. because they
“have no characters to distinguish them”.

In a more formal treatment of Dendrobium,
Lindley (1851) included Grastidium in sect.
“Eudendrobium” Lindl. stating, “In this genus there is
found to be so large a number of species, having
such widely different habits, that Botanists, at an
early period of their acquaintance with them, were
led to create many supposed genera, the
distinctions among which are now found to be
unreal or unimportant”. Lindley however, prov'ided
no supporting scientific evidence for this claim.
Despite this lack of evidence, Lindley’s
interpretation of Dendrobium, accepted by prominent
botanists such as Reichenbach (1961), Bentham
and Hooker (1883), Hooker (1890), Smith
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(190Sb), Schlechter (1905, 1911-14), has
predominantly prevailed so that today there is a
popular concept of a very large, highly variable and
cumbersome concept of Dendrobium that includes
Grastidium.

Grastidium was first treated at sectional level
within Dendrobium by Smith (1905b), who retained
Blume’s original concept of the group whilst
adding only one further species, viz. D. planum J. J.
Smith. Just prior to this, Schlechter (1905) created
Dendrobium section Dianthe to accommodate those
species with a two-flowered inflorescence and
included six species, two of which he later treated
as belonging to other sections. Schlechter (1911-
14) in his major thesis on the Dendrobiinae,
divided Dendrobium Sw. into four subgenera, viz.
Athecebium, Dendrobium (as Eu-Dendrobium), Rhopalobium
and Xerobium, this subdivision being based entirely
on vegetative characters. Subgenus Xerobium Schltr.
was defined as those species “possessing leaves with
distinct sheaths and, stems wiry, dry and always
very slender”. Schlechter recognised 11 sections
within Xerobium, viz. Aporum, Oxystophyllum, Grastidium,
Dichopus, Eriopexis, Pleianthe, Macrocladium, Dolichocentrum,
Conostalix, Monanthos and Herpethophytum, describing
many new species including 63 in section Grastidium.
Most subsequent authors have accepted this concept
and continue to treat Dendrobium in the arrangement
established by Schlechter. More recently, Brieger
(1981) chose an altogether different approach.

In his 1981 treatment of the Dendrobiinae,
Brieger created what he called “Genera-Series”,




grouping together taxa from subtribes

Dendrobiinae and Eriinae. In genus-series

Caulescentes, where he grouped together species-

treated in Dendrobium subgen. Xerobium and Eria Lindl.
subgen. Cauleria Schltr. (Schlechter 1911-14), he
reinstated Grastidium to the level of genus. Brieger’s
proposed system of classification of these orchids
has not met with favour amongst most
contemporary botanists. However, our research on
this group of orchids shows that Brieger’s treatment
required further consideration. Our own
preliminary phylogenetic analysis of the group
(Clements and Jones in prep.) and studies into the
morphology, reproductive biology and general
biology of these plants, provided clear support for
at least part of what Brieger had proposed.

In reinstating Grastidium, Brieger (1981) retained
the unity of Grastidium sensu Schltr., at sectional level,
but expanded the generic concept to include two
new sections formerly treated as sections of
Dendrobium by Schlechter (1911-14), viz. sect.
Macrocladium Schltr. and sect. Pleianthe Schltr. He
characterised section Grastidium by the “strongly
compressed inflorescences, whereas the one or two
flowers extend only beyond the tightly-packed
scales or bracts by virtue of the length of their
flower stems”. Grastidium sect. Macrocladium by
comparison was characterised by “the flower-
forming part is greatly extended, such as for D.
sarcochilum (Finet) Brieger” whereas section Pleianthe
was distinguished by the compressed racemes in a
multiflowered inflorescence.

In his treatment of Grastidium, Brieger (1981)
only formerly transferred nine species from
Dendrobium. This left a large number of species in
Dendrobium and it was Rauschert (1983), apparently
with very little knowledge of the taxa involved,
who transferred the majority of species to Grastidium.

THE STATUS OF DICHOPUS AND ERIOPEXIS

Since its creation by Blume in 1856, the status
of the genus Dichopus Blume has been the subject of
much debate. Miquel (1855) treated this taxon as
part of Dendrobium Sw. under the now illegitimate
section Eudendrobium. Dichopus was, however, accepted
at generic rank by Bentham and Hooker (1883) and
later by Finet (1909), as being distinct from
Dendrobium based on the possession of a peculiar
appendage to the column below the stigma. Smith

(1909) treated it at sectional rank within Dendrobium
Sw. as part of section Grastidium (Blume) J.J. Smith.
Kraenzlin (1910) included it in the now
illegitimate section Eugrastidium Kraenzl. Schlechter
(1911-14) in his thesis on the Dendrobiinae,
treated it as a section within subgenus Xerobium
Schltr. while pointing out the significance of the
differences between Dichopus and Grastidium. Dichopus
resided there until Brieger (1981) reinstated it to
generic rank, noting that it differs from Grastidium
only in that the column foot carries a split tooth-
like extension beneath the stigmatic depression and
which extends to the labellum-plate; and in the
robust stem axes and broad-ovate blunt leaves.
From examination of the stigmatic appendage on
fresh flowers, it is clear that this tissue is derived
from the basal lobe of the stigma. Its exact function
is unclear but it seems likely that it has developed as
part of the pollination mechanism of this species.

Dichopus is differentiated from Grastidium and
Eriopexis by the possession of the following features;
gradual reduction in leaf size, with a significant
apical portion of each stem bearing much-reduced
bract-like leaves; large seeds; globular embryo
visible in the inflated part of the seed, with an
attenuate single-celled suspensor; the stigmatic
appendage discussed above; and the flowers lasting
more than one day (usually 2-4 days). Our
phylogenetic analysis of the group (Clements and
Jones in prep.) shows that Dichopus is paraphyletic to
Grastidium and we treat it at subgeneric rank (see
Phylogeny section for more details).

Eriopexis was described as a section within the
subgenus Xerobium by Schlechter (1911-14).
Schlechter noted that Eriopexis formed a sharply
defined group with a striking uniformity of
characters, viz. extraordinarily flat stems and an
enormously developed column-foot. Our
phylogenetic analysis of the group (Clements and
Jones in prep.) shows that Eriopexis is sister to
Grastidium and possesses two autapomorphs. We
treat it at generic rank (see Phylogeny section for
more details).

In the first of a series of papers on taxa in the
Dendrobiinae, we recently accepted Dockrillia Brieg.
as distinct from the rest of Dendrobium (Clements and
Jones 1996). This paper deals with Grastidium sens.
str., Dichopus and Eriopexis, while the status of
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Dendrobium sections Macrocladium and Pleianthe will be
the subject of a separate paper (Clements and Jones
in prep). Further research is required to enunciate
the relationships of the groups and species within
Grastidium. Also a number of undescribed species of
Grastidium are known to the authors and these will
be described in a forthcoming paper.

MATERIALS AND METHODS

This treatment is based on a study of living
plants, dried herbarium specimens, spirit-preserved
specimens stored in BANG mix (65 % ethanol, 5 %
glycerol and 30% water), floral dissection cards and
35 mm colour transparencies of flowers and plants.
Specimens or photographs on microfiche were
examined from the following herbaria: AMES, BM,
BO, BRI, CANB, X, L, MEL and W. Herbarium
abbreviations follow Holmgren et al. (1990). Unless
otherwise indicated, all types (or photographs
thereof) and collections cited have been seen.

In keeping with the recommendations on types
in the Code of Botanical
Nomenclature, when a type has been destroyed and
no duplicates are known to exist, a neotype has
been designated. This is the case with a number of
Schlechter species of orchids collected in New
Guinea. One of the main aims of the Schlechter-
Lauterbach Commemorative Expedition 1989-1990

International

was to collect material to replace these missing
types (Clements and Ziesing 1990) and neotypes
have been selected from amongst these collections.
When selecting neotypes we have only used
material collected at or near the original collection
sites.

Protocorms and seedlings were sampled from
propagules raised symbiotically or asymbiotically
from seed of known provenance using methods
described previously (Clements 1982, Clements et
al. 1986, Arditti et al. 1982, Arditti and Ernst 1993).
Whenever possible, a voucher specimen of material
used in this research has been deposited at CANB,

Developmental embryology was studied using
material fixed and cleared in' Amaan’s lacto-phenol
mounting fluid, or lacto-phenol (Amaan 1896).
Preparations were examined either on a Nikon
Opiphot-pol microscope with video camera
attachment, using the Differential-Interference-
Contrast (DIC) [or Nomarski microscopy] optics or
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on a Biorad MCR-600 confocal laser scanning
system coupled with a Zeiss Axiovert 10 inverted
microscope. Images were processed using the
Image I software package (Universal Imaging Inc.),
and then stored digitally on disc.

TAXONOMY

Grastidium Blume, Bijdr. 7: 333 (1825). Type
species: Grastidium salaccense Blume fide Brieger
(1981).

Synonyms: Dendrobium Sw. sect. Chrysantha Rchb.f, in
Walp., Ann. Bot. Sys. 6: 288 (1861), nom. illeg., pro
parte. Type species: non designatus

Dendrobium Sw. sect. Eudendrobium subsect. Foliosae
Benth. et Hook.f,, Gen. Plant. 3: 501 (1883), pro
parte. Type species: non designatus

Dendrobium Sw. section Grastidium (Blume) J. J. Smith,
Fl. Buitenz. 6: 348 (1905).

Dendrobium Sw. sect. Dianthe Schltr. in K. Schum. et
Laut., Fl. Schutzg. Sudsee, Nachtr. 150 (1905).
Type species: non designatus

Dendrobium Sw. sect. Bambusaefoliae Ridl., Mat. Fl. Mal:
Pen. 31 (1907). Type species: Dendrobium gemellum
auct. non Lindl.: Ridl., D. pensile Ridl.

Dendrobium Sw. subgen. Grastidium (Blume) Kraenzl.
sect. Angustifolia s. Bambusacea Kraenzl. in Engl.,
Pflanzenreich Orch.-Mon.-Dendr. 45: 160, 165
(1910), pro parte. Type species: non designatus

Dendrobium Sw. subgen. Xerobium Schltr. sect. Grastidium
(Blume) Schltr., Repert. Spec. Nov. Regni Veg.,
Beih. 1: 450 (1912).

DESCRIPTION

Epiphytic, epilithic or rarely terrestrial herbs,
sympodial. Roots creeping, filiform, wiry, terete,
much-branched. Stems  slender and
undifferentiated, round or slightly laterally
flattened, cane-like, pseudo-indeterminate or nearly
so, simple or branched, often bearing aerial
growths. Leaves one per node, alternate,
distichously arranged; sheathing base tubular,
encircling the stem; lamina sessile, thin-textured
(rarely fleshy and terete), twisted at the base and
aligned in a flat plane more of less level with the
stem; apex unequally emarginate. Flowering
synchronous. Inflorescence lateral, bursting
through a node and sheathing base, at right angles
to the stem, arising at a node opposite a leaf lamina,



subtended by paired, indurate, laterally compressed
sheaths, consisting of a short peduncle with

geminate apical flowers opening simultaneously

and facing inwards towards each other. Flowers
resupinate, opening widely, white or colourful,
ephemeral. Dorsal sepal free, similar in shape and
size to lateral sepals or smaller. Lateral sepals
united basally to each other and to the column-foot
forming a mentum, equal to or larger than the
dorsal sepal. Petals free, similar to or smaller than
the sepals, Labellum free, hinged to the apex of the
column-foot; lamina 3-lobed; lateral lobes erect and
column-embracing, entire or lobed; mid-lobe
porrect or recurved, entire or lobed. Lamina callus
variable, consisting of thickened central ridges or
raised plates, often breaking up distally into
irregular calli or excrescences, often with lateral
lines radiating onto the lamina. Column fused
completely; column wings fused to the column, the
apical extensions reduced to teeth which flank the
anther. Column-foot as long as or longer than the
column, curved, often with a coloured apical patch
or coloured apical excrescences. Anther incumbent.
Pollinia 4, orange, waxy. Stigma entire, deeply
sunken. Rostellum superficial, ventral. Capsule
lacking ornamentation, dehiscing by slits.
Protocorm discoid-conical, the primary roots
arising from stem nodes. Fig. 1.

Grastidium consists of about 200 species and is
distributed from Sri Lanka to Tahiti, Taiwan to New
Caledonia, with the centre of diversity undoubtedly
being New Guinea.

PHYLOGENY

A preliminary phylogenetic analysis of this and
related genera (Clements and Jones, in prep.),
reveals that Grastidium and Dichopus Blume together
form a monophyletic taxon supported by four
synapomorphies. Eriopexis (Schltr.) Brieger is sister to
and separated from these two taxa by two
synapomorphies. Dendrobium sect. Pleianthe Schltr. is
basal to these taxa and separated by three
synapomorphic characters, and all of these from
Monanthos (Schltr.) Brieger and Herpethophytum
(Schltr.) Brieger, which form a sister group, by five
synapomorphic characters. Grastidium and Dichopus
could, however, not be separated with the
characters for Dichopus being apomorphic for that
taxon. Therefore it is here proposed that Dichopus

should be treated as a subgenus within Grastidium,
while Eriopexis is by virtue of the possession of two
synapomophic characters not found in Grastidium, is
treated as a separate genus. The phylogeny of the
other sections within Dendrobium subgen. Xerobium,
including the sections Pleianthe, Monanthos and
Herpethophytum, is the subject of a separate paper
(Clement and Jones, in prep.)

Grastidium is easily separated from Dendrobium sens.
str. with which it has been included by various
authors. Key characters are:-

1). laterally flattened
indeterminate growth;

stems of pseudo-

2). synchronous flowering;

3). lateral inflorescences emerging from a node
opposite a leaf lamina and breaking through its
sheath;

4). inflorescences emerging with the protection of
two indurated, laterally compressed sheathing
bracts;

5). inflorescence a much reduced, geminate raceme
with terminal, inward-facing flowers;

6). and, ephemeral flowers lasting from 3 to 8
hours (except in subgen. Dichopus).

" Grastidium is easily recognised by these characters
but like all large genera it exhibits variation, with
some species having remarkable adaptations to their
environment. Herbarium specimens are easily
recognisable as belonging to the genus, even if they
are sterile. The presence of two opposing, indurate
bracts on thin stems is usually sufficient to identify
a specimen as a Grastidium.,

The colour of the flowers is reasonably constant
within species, and as such is a useful character for
identification. For all species studied by us the
flowers last less than 8 hours, but in rare cases they
may remain open for up to 2 days, but are sexually
non-functional on the second day. Origin and habit
are also useful in identification. Most species tend
to have a restricted distribution and in our
experience it is the exception rather than the rule
for a species of Grastidium to be widespread and
variable. Our research has shown that many so-
called widespread species, especially those from
oceanic islands, are instead composites of several
narrow endemics, differing in significant characters
from the plants of adjacent islands.
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Figure 1. A typical Grastidium. a. plant: b. flower from front: ¢. flower from side: d. longitudinal section through
flower: e. labellum, flattened: f. column from front: g. column from side: h. pollinia: i. anther from side:
j- anther from back: k. dorsal sepal: L. petal: m. lateral sepal (illustration by Melissa Ogden).
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Although not highly regarded for their
ornamental appeal, many species of Grastidium have
very attractive colourful flowers with sweet odours.
Plants of most species are generally easy to grow,
flower intermittently and the flowers are often
produced in profusion. Flowering of cultivated
plants can be initiated by exposure to sudden drops
in temperature, the flowers developing some 8-12
days after this treatment. In nature similar
temperature drops, as experienced during heavy
storms, are sufficient to trigger flowering.

KEY TO SUBGENERA

1. Leaves on distal parts of stem reduced and much
smaller than basal leaves; stigma with an
appendage; flowers lasting 2-3 days Dichopus
Leaves uniform or gradually reduced in size;
stigma lacking appendage; flowers lasting less than

a day Grastidium

SUBGENUS GRASTIDIUM

1. Grastidium acuminatissimum Blume, Bijdr. 333
(1825); Dendrobium acuminatissimum (Blume) Lindl.,
Gen. Sp. Orch. Pl. 86 (1830); Callista acuminatissima
(Blume) Kuntze, Rev. Gen. Pl. 2: 654 (1891).
Type: Java, Mt Salak, C. Blume 2237 (holo L!; iso
BM!).

Synonyms: Dendrobium caudatum Teijsm. et
Binnend., Natuurk. Tijdschr. Ned.-Indie 24: 315
(1862). Type: cult. Bogor ex Sumatra, J.E. Teijsmann
(holo L, not found).

Dendrobium caudatum Teijsm. et Binnend. var.
javanica Teijsm. et Binnend., Natuurk. Tijdschr.
Ned.-Indie 24: 315 (1862). Type: ‘in monte Saldk’,
J.E. Teijsmann (holo L, not found).

ILLUSTRATIONS: Smith (1907), t. 265 - as

Dendrobium acuminatissimum.

DISTRIBUTION AND ECOLOGY: Indonesia; Java,
Sumatra (possibly in other islands of Indonesia and
perhaps elsewhere in the region, but the exact
distribution is unknown because of confusion with
other named species with similar floral or
vegetative morphology). Grows in clumps as a
semi-erect to pendulous epiphyte in rainforest.

NOTES: This species is characterised by white
flowers with long spidery tepals. Smith (1905b)
treated Dendrobium caudatum as a synonym of
Dendrobium

acuminatissimum (=  Grastidium

acuminatissimum) without comment. We have been
unable to locate the type of Dendrobium caudatum and
therefore cannot confirm Smith’s interpretation of
its identity. It is difficult to believe that Teijsmann
and Binnendijk were not aware of the identity of G.
acuminatissimum, considering it grows wild in the
Bogor Botanic Gardens and elsewhere nearby,
including Mt. Salak where the type was collected.
They differentiated the Sumatran plants from those
found in Java as the variety javanica which Smith
(1932) treated as a synonym of D. acuminatissimum.

Grastidium acuminatissimum has been a botanical
dumping ground for a number of species which
have white, spidery flowers.

SPECIMENS EXAMINED: Indonesia. Sumatra, Korthals
737a (L 903348 94); Tuin Lilolangit, alkt. c. 500 m,
17 Jan. 1921, Larking 8140 (L 922297 2169); Auf
Baumen bei Padang Pandjang, alt. c. 750 m, 19 Jan.
1907, Schlechter 15906 (BM, K); Java, 1846, Lobb 178
(BM, K, W); cultivated Bogor No. 49, 1908, Smith
(X); Java, Zollinger 3664 (BM, K, W).

2. Grastidium acutilobum (Schltr.) Rauschert,
Feddes Repert. 90(7-8): 447 (1983).

Basionym: Dendrobium acutilobum Schlir., Repert.
Spec. Nov. Regni Veg., Beih. 1: 599 (1912) & Fig.
Atlas t. 201, f. 756 (1928). Type: Kaiser -
Wilhelms-Land: On trees in the forests near the
Kaula Base, alt. ¢. 300 m, Nov. 1907, R. Schlechter
16874 (holo BT; iso AMES!, BO!, G, K!, L!, NSW!).
ILLUSTRATIONS: Schlechter (1928), t.201, f. 756 -
as Dendrobium acutilobum.

DISTRIBUTION AND ECOLOGY: Papua New
Guinea. Epiphytic in rainforest.

NOTES: Grastidium acutilobum is characterised by
prominent falcate, ovate-lanceolate lateral lobes and
acuminate mid-lobe of the labellum, short sepals,
pointed and keeled on the outside and rose-red
flowers, with an orange-yellow keel on the
labellum (Schlechter 1911-14).

3. Grastidium agusanense (Ames) M.A. Clem. et
D.L. Jones, comb. nov.

Basionym: Dendrobium agusanense Ames, Sched.
Orchid. No. 6.: 79 (1923). Type: Philippines;
Mindanao, Cabaddaran (Mt. Ursaneta), Province of
Agusan, Aug. 1912, AD.E. Elmer 13462 (holo AMES!;
iso BM!, BO!, K!).
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