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CHAPTER I
GENERAL INTRODUCTION

Orchidaceae are one of the largest families of flowering plants, with
reasonable estimates ranging from 17,000-35,000 species observed so far
(Dressler, 1993). Each year, as many as 300 new species are added to the list.
Some botanist estimated that mere than 5,000 species remain undiscovered.
More than 100,000 hybrids have been cultivated by the horticulturalists. The
orchid family can distribute throughout the world, with their major
concentration in the tropical‘tainforest in Asia. Fiowever, orchids can even be
found in very arid areasanddin sub-Arctic areas such as Alaska.

This family has attracted widespread attention in man by its elaborate and
intriguing flowers thergfore the orchids have had an enormous appeal in
horticulture for ornamental propose.“J:_Orchid grower, dealers and collectors
spent millions every year on the exotig %pécies. The worldwide retail business
is estimated to be worth in excess of Z.é.jlﬁ)il}vion United Kingdom Pounds. The
World Conservation Monitoring Centre,-T(_.V_\Z:_CMC) conducted the report of the
five years of orchids trade, based on 1995-1999 data and revealed that most of
the trade involved 40 orchid genera, which arc fraded in the thousands.
Import and export data indicate that 20 to 25 millions or more orchid plants
are traded each year,worldwide.; The entire, orchid family has been included
in the CITES Appendices since the treaty entered into force in 1975. Several
species.were included in Appendix I.because they.were over-collected from
the wild for horticulture.

The ancient Chinese were the one of the first people to use orchids as
medicine, and some of the earliest paintings of orchids can be found on the
oldest of Chinese vases. In India in the 1800's, a nutritious drink made from
the roots of Orchis morio was produced and known by the name of “Salep” or
“Saloop” (Bose and Bhattacharjee, 1980). Nowadays, several orchid species are

used as the mendacious plants. For examples, the orchid product called



“Shihu” is currently for sale and made from several Dendrobium species. It is
recommended for indigestion, rehydration, as an anti-pyretic, to increase
white blood cells (Bulpitt, 2005). Interestingly, the Chinese use Dendrobium
loddigesii for stomach and lung cancer. The species has anti-cancer activity for
stomach and lung cancer cell lines (Ho and Chen, 2003). It is also an anti-
platelet agent (Chen et al., 1994). Gastrodia elata is grown commercially. It is
used to treat allergies and relieve headache and fatigue. Interestingly, the
plant contains gastrodin, which has anticonvulsant effects, at least in gerbils
(An et al., 2003).

Vanilla is an example-of-orchid used forfood: The most important vanilla
species is Vanilla planifolia=" Aromatic oil, derived from the seedpods of the
orchid, is widely used®as’flavoring and perfume in making ice cream,
beverage and cosmetics{Kalimuthu et al., 2006).

In some areas, the logal orchid speEies are used as the material for decorate
artifacts, including " domestic impllement, clothing, body ornaments,
ceremonial articles and funerary rehc_s For example, in Sulawesi and
Kalimantan, the stems of Diplocaulobium utile are split and dried to yellow
strips, which mainly used for decorative edging on small items such baskets
or cigar cases. The young women of Manipore’ wear the flowers of
Dendrobium densifloriun behind their ears while the dried plants of D. clavatum
are used in scent (Lavarack et al., 2002). In Thailand in the early 1900’s, Mae
Hong Son was a province tributary, to: Chiang Mai At that time flowering
plants of D. seabrilingue were one of the prescribed articles of tribute that
inhabitantssof<Mae Hong~Son had; toppay annually ;to the ruling chief of
ChiangMai (Wanandon, "1968). "Nowadays, the floweringshoots of D.
scabrilingue are still being collected and used for hair decoration and for
paying respect to the images and shrines of Buddha (Watthana and Pedersen,
2008).

Several orchids exhibit large variation in life forms, habitats, distributions

and trophic pattern within family. Taxonomically, Orchidaceae is recently



classified into 5 subfamilies, viz. Apostasioideae, Cypripedioideae,

Vanilloideae, Orchidoideae and Epidendroideae (Pridgeon et al. 1999).

1.1  General morphology (adapted from Dressler, 1993; Zomlefer, 1994
and Cribb, 1999)

1.1.1 General morphological characters of the Orchidaceae

Orchidaceae is distinguished from the other monocotyledonous plant
families by its unique characteristics, @uichid morphology has formed the
basis of all orchid classifications set forth by Swartz (1800), Richard (1818),
and Lindley (1826; 1830).-These early classification concentrated on floral
structure to delimit gemérasand higher taxa. Not until the work of Pfitzer
(1888) were vegetative gharacters considered significant in the construction of
classifications. Dressler//(1993), used both ‘macro” and micro morphology

together in his classification.

Plant habitat 2l

Orchids can be terrestrial, epiph;tig_or lithophytic. In the tropics, the
majority of orchids are epiphytic on forest trees, oz lithophytic on the rocks
and cliffs, but a significant minority is terrestrial, growing on the forest
ground. The epiphytes can be lithophyte where the rainfall is sufficient. It is
common to find,the,same species, growing on trees,and rocks in the same
locality. In such cases orchids that are usually epiphytic can grow terrestrially.
In temperate., regions..the. terrestrial, habit' predominates, especially in
woodland’ and' grassland. Some’ of them are”achlorophylous; bearing scale
leaves or lacking leaves altogether and reliant on their mycorrhizal fungi for
nutrients throughout their life. These orchids are known as
mycoheterotrophs. Most appear above ground only at flowering time for

pollination and seed dispersal.



Roots

Orchid roots may have one or more functions: attachment to the
substrate, anchorage in a substrate, absorption of water and nutrients,
photosynthesis, litter gathering and as a link between orchid and mycorrhizal
fungus. They can be diverse in their morphology depending on which
functions they perform. Although, most terrestrial orchids have a simple
rhizodermis, some terrestrials and virtually all epiphytes have a velamen,
epidermal tissue comprising one to eighteen layers of cells, which die as the
root matures. They form a spongy, whitish sheath around the root, separate
from the cortex by the.exodermis‘of long-empty cells and shorter, living
passage cells. The structuse and physiology of the velamen and underlying
exodermis are adaptedsfor’at least two functions: (1) attachment to the
substrate; (2) water and natrient uptake in a periodically dry environment

(Pridgeon, 1987).

In many tersestdal’ orchids ‘the roots are storage organs and
consequently are swollen and oftéh tuberous while roots of some
mycoheterotrophic orchids ¢ain-be abbreviated and vestigial. Such Neottia and
Corallorhiza have coralloid reots, in which:the main absorptive function is

assumed by the mycorrhizal fungi. In the leafless Orchids of such genera as

Taeniophyllum, the roots have entirely taken over the photosynthetic function.

Stems

Orchids can have one of two growth patterns, “either sympodial or
monopodial: In sympodial.growth  the, apex, of .each ,shoot terminates in a
flowering ‘axis.' The subsequent vegetative shoot emerges from'a node below
the apex of the new shoot. Usually the new growth is produced annually or
seasonally. Monopodial growth, the derived condition, is the result when the
stem apex is of indeterminate growth and the inflorescences are borne
laterally. Monopodial growth is found in vanilloids and vandoids.

Rhizomes are horizontal or ascending stem of sympodial orchids,

either below or on the substrate surface. On the other hand, pseudobulbs are



swollen or thickened stems, essentially water storage organs of sympodial
orchids. Pseudobulbs are common in tropical epiphytic orchids but are also
found in tropical terrestrials, growing either above the ground as in Calanthe
or underground as in Eulophia.

In many orchids, the pseudobulbs are green and photosynthetic. In
Bulbophyllum minutissimum, the leaf is very small that the pseudobulbs

functions as the main photosynthetic organ.

Leaves

The orchid leaves. peiform the main-photosynthetic function in most
species. In most orchids_the deaves are arranged distichously. However, in
some they can be spipallyarranged on the stem or reduced to a single
terminal leaf. Distichous Jeaves are ‘derived from spirally arranged one

(Dressler, 1993).

The leaves of ©orchids are typiéal monocotyledon leaves with parallel
longitudinal venation, usualiy ‘linkedj})éf' obscure commissural veins. Leaf
venation can be systematically inforﬁiét_ive. In some terrestrial such as
Neruvilia, the venation appears fan—shaperj_- because of the leaf-shape.

Dorsiventrally flattened leaves are commaon./ The leaves of species
found in the drier places are often more or less succulent or leathery. Genera
such as Luisia and Papilionanthe are characterized by terete leaves. Laterally
flattened leavésgpares charactenistic rof=semepgeneray such as Podangis and
Bolusiella.

Leaf-shapeis relatively-uniform-for many,genera. Most, orchids have
simple, linear, lanceolate, oblanceolate, ovate, or'elliptic leaves:However, fan-
shaped leaves are found in some Cypripedium and Nervilia species.

In many orchids, the leaves have a sheathing base, which closely clasps
the stem. Leaf articulation is found only in the Epidendroideae orchids. The

abscission layer is usually between the leaf blade and leaf sheath.



Flowers

The development of most orchid flowers, forming the suitable platform
for pollinators, is resupination. Normally, labellum lies uppermost in the
flower and column lowermost. However, the pedicel or ovary twists through
180°, therefore the labellum becomes lowermost in the flower when it opens.
Nonresupinate species cause by its pedicel or ovary does not twist during
development or else twist though 360° so that the labellum is uppermost.
There are many examples of nontesupinate flowers in Orchidoideae and
Epidendroideae.

The floral parts.of orchids aré situated-at the apex of the ovary, which
is inferior and usually bosn'on a pedicel. The outermost whorl of the orchid
flower is calyx, which eénsisis of three sepals. The two lateral sepals differ
slightly from the third, ealled/cdorsal ormedian sepal. In some orchids such as
Dendrobium and Bulbophyl!lumn, the latéfa],.sepals are united at base forming the
mentum. In Cypripedioideae the latef;i_l sepal are united to the apex, forming
a synsepal.

The corolla comprises three I_)'-e:cal_s. The two lateral petals differ
markedly from the third petal, which li;s. atthe lowermost of the flower. The
lateral petals are offen showy and coloured. The thixd petal, called labellum
or lip, is highly modified. It is the important adaptation to facilitate cross-
pollination. The labellum, including visual cues and fragrance glands, acts as
an attractant~and/or landing platform: duipsshapesand- its features can be
diagnostic in erchid classification.

The central,part.of the erchid,flower shows the greatest modifications.
Its male.and female organs fused into a single'structutre, called column.

In Apostasioideae, Neuwiedia has three functional anther but the
median stamen in Apostasia is sterile or absent. Similarly, only two lateral
anthers in Cypripedioideae are fertile. In most other orchids, a single median
anther lies at the apex of the column with the other two either sterile or
absent. The anther of most orchids does not contain powdery pollen but

discrete waxy masses called pollinia. The pollinia are attached to a sticky



organ, called viscidium, by a stalk. The stalks can have various origins. Those
that originate in the anther are called caudicles. Most vandoid have the stripe,
derived from rostellar tissue instead of anther tissue. The pollinia, stalk and
viscidium together comprise a pollination unit termed pollinarium, normally
covered by the anther cap or called operculum.

Stigma of orchid is positioned on the ventral surface of the column.
The stigma is a sticky lobed situated below the anther, but in some terrestrial
genera such as Habenaria the stigma 1is hilobed with the receptive surface at
the apex of each lobe. In many species; the pollen masses are transferred to
the stigmatic surface by-a-modified lobe of the stigma called the rostellum,
which acts as the projecting flap that catches the pollen masses and directs

them into the stigmatic eavity.

Fruits

Orchid fruits, fermed capsule, “ dehiscent by 3 or 6 longitudinal slits,
while remaining closed at /both ends. The ripening of a capsule can take 2 to
18 months. Mature capstles of terrestmigila‘ll_‘,--orchids are generally erect, thin-
walled, rather dry and papery, wheréas. those of epiphytes are usually

pendent, thicker-walled, and often fleshy.

Seeds

The orehid seeds are;generally almest micreseopic-and very numerous,
in some species over a million per capsule. After ripening they blow off like
dust particles-or-speres, Most orchids, have, a,loose, rather.thin seed coat
around the embryo. The seed range from 0.15'mm'to-6 mnt'in length and vary
a great deal in width and in structural details (Dressler, 1993). Because of
lacking endosperm, the seeds have to enter symbiotic relationship with
various mycorrhizal fungi that provide them the necessary nutrients to

germinate.



1.1.2 General morphological characters of orchid subtribe
Dendrobiinae

Tribe Dendrobieae are characterized by naked pollinia, without
caudicle or other appendages. The Dendrobiinae is one of the most distinctive
subtribes. Dressler (1993) described the characteristics of the orchids in this
subtribe that they are the epiphytes or occasionally terrestrials. Stems are
slender or forming pseudobulbs, usually have several internodes, sometimes
of a single internode. Leaves distichous, duplicate, and articulate.
Inflorescences are lateral or terminal,”usutally upper axillary, simple or
branched with few to.amany spiral flowers.. Flowers are small to large,
resupinate, and usually wiéh aspur. Labellum often joint basally. Column has
a prominent foot. Thesanther 'is terminal with two cells and four naked

pollinia in two pairs.

1.2 Literature reviews

1.2.1 Taxonomic History of Orchiciéceae

The taxonomy of the orchid famlly has evolved slowly during the last
150 years ago, starting with Carolus Linﬁap_us (1753) who first recognized 69
species in 8 genera, namely Orchis, Satyrium, Ophrys, Serapias, Limodorum,
Arethusa, Cypripeditim and Epidendrum, in “Specics Plantarum”. He assigned
all epiphytes to Epidendrum. However, there is no family designation.

Antoine; Laurent deyJussieun (1789) ;recognized ,the Orchidaceae as a
separate family, published in “Genera Plantarum”.

The first orchid.specialist is, Olaf.Swartz. (1800) who, recognized 25
genera _of ‘orchids “in '“Afhandling’ om Orkidernes' sldgter och deras
systemmatiska indelning”. Moreover, he is the first who separated orchids to
2 groups, monandrous and diandrous orchids.

John Lindley took the next step in 1826-1840. He is generally known as
the father of modern orchid classification. Lindley (1826) published 4 tribes of
orchids (Neottieae, Orchideae, Epidendreae and Cypripedieae) in

“Orchidearum Sceletos”. He also published “Genera and Species of



Orchidaceous Plants” (Lindley, 1830). He described 1,980 orchid species and
classified into 7 tribes, viz. Malaxeae, Epidendreae, Vandeae, Ophreae,
Arethuseae, Neottieae and Cypripedieae.

The next important step was taken by George Bentham and Joseph
Daltan Hooker (1883). Their influential system of orchid classification,
modified based on Lindley’s system, published in “Genera Plantarum,
volume 3”. They classified 5 tribes of Orchidaceae, i.e. Epidendreae, Vandeae,
Neottieae, Ophrydeae and Cypripedieae.

Friedrich Richard Rudolf Schlechter (1926) recognized 2 subfamilies,
Cypripedioideae and Orehidoideae: He separated Apostasiaceae as a family
in “Das System der Orchidaceen”.

Classification system” of Robert Louis Dressler (1981), published in
“The Orchids: Nature #istory -and Classification”, is widely accepted by
botanists and growers. /The scheme has been modified in “Phylogeny and
Classification of Orehids Family” (D!r_ess_ler, 1993). Dressler considered in
evolution and interrelationships oftl_ne subfamilies. This is the most
comprehensive classification:“at - the “moment. There are 5 subfamilies
(Apotasiodeae, Cypripedioideae,  Spiranthoideae, Orchidoideae and
Epidendroideae), 22 tribes, 70 subtribes, 850 senera and about 30,000 species.

Nowadays, Alec M. Pridgeon, Phillip J. Ciibb, Mark W. Chase and
Finn N. Rasmussen have published the “Genera Orchidacearum” since 1999,
organized as 6 Vvelumes.cThese books have thexcompleted-orchid classification.
Orchidaceae wmre divided into 5 subfamilies, namely Apostasiodeae,
Cypripedioideae~Orchidoideae, Vanilloideae ,and Epidendroideae, based on
morphological ‘characters, molecular data, phylogeny and evolution. All of 6

volumes will be completed in the near future.

1.2.2 Taxonomic History of Dendrobium Sw.
Swartz (1799) established the genus Dendrobium in “Nova Acta Regiae
Societatis Scientiarum Upsaliensis”. The species included by him were

described as parasitic (actually epiphytic) orchids on trees. He named
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Dendrobium in allusion to this growth habit. The 14 species included in the
genus by Swartz have lateral sepal converging with or fused to the lip and
often imitating a muntum. Only 3 of these are now retained in Dendrobium.
One is a type species of the genus, D. moniliforme (L.) Sw., which was
originally described by Linnaeus in 1753 as Epidendrum moniliforme and
transferred to Dendrobium.

Many subsequent botanists classified Dendrobium into several
subgroups as following: Blume (1825), divided Dendrobium into 7 sections,
based on his study of the orchids of Java.He provided details descriptions of
the sections but did notreferany spécies to-them. Lindley (1844) recognized 4
sections of genus Dendrebiti: Eudendrobiumi, Stachyobium, Ceratobium and
Padilonum. Lindley andePaxton (1850) published a sectional arrangement of
Dendrobium consisting f 10/ sections.” Other revisions of Dendrobium were
preceded by later workers such as Reichenbach (1861), Benthum and Hooker
(1883) and Pfitzer (1888)./The next claésific_ation followed by Kraenzlin (1910),
his revision of Dendrobium has been muc_h criticized and has not been widely
adopted. He divided the genis:into 10 genera and recognized 32 sections.

The significant classification of Deudrobium is that of Schlechter (1912).
He divided Dendrobium into 4 subgenera based on Vegetative characters. The
tirst considered character was on the basis of the presence or absence of leaf
sheaths. Subgenus Athecebium contains the species in which the leaves lack
sheaths. The remaining speciespiniwhich the leaves<have distinct sheaths, are
divided into 33subgenera on the basis of the degree of fleshiness of the stem.
Subgenus, Eu~Dendrobium Jas+pseudebulbs -orgstemy fleshly sthroughout. In
subgenus " Rhopalobiuni, ‘the ‘pseudobulbs” are "thickend “for “the basal 1-3
internodes only and wiry above. The last subgenus, Xerobium, has wiry dry
and very slender pseudobulbs. Among these, Schlechter also recognized 41
sections. A few of his sections came to be accepted as genera over the years.
For examples, Desmotrichum (now Flickingeria), Diplocaulobium, Sarcopodium
(now Epigeneium) and Goniobulbon. Subsequently, Brieger (1981) revised
Schlechter’s (1912) classification. He subdivided Dendrobium into 23 genera by
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re-establishing old generic concepts and adopting new genera based on
formerly recognized sections. However, many botanists have not accepted

Brieger’s classification.

1.2.3 Taxonomic History the section Formosae

The term Nigrohirsutae, or now section Formosae, originated by Lindley
(1859), in his “Contributions to the Orchidology of India volume 2” as a name
for subsection in section Eu-dendrobiuan of the genus Dendrobium. The
subsection distinguished by the presence«6f short black hairs on the young
stems. Five species -were listed+ in ~this-.subsection; D. formosum, D.
infundibulum, D. longicorat, +D. xanthophlebium and D. attenuatum  (not
Formosae).

The descriptionsof/ the subsection Formosie appeared in “Genera
Plantarum, volume™ 3"/ by Bentham sand | Hooker (1883). They divided
Dendrobium into 7 segtions. In Eu-dend!robib_tm, the section was subdivided into
6 subsections. Subsection Formosae Was;éliéécribed in Latin and was referred to
the protologues of D. formosuiis, . hirsutum, D. longicornu and D. lowii.

Hooker (1890) published ”Floraj_o,f; British India 5” and revised his
previous work (Bentham and Hooker, 1883). He divided Dendrobium into 12
sections. He followed the same description of Formosae by Benthum and
Hooker (1883) but it this work Hooker used the sectional name Formosae for
the group. He'tecorded 10 taxacto the sectionpD.Aongicernu, D. cariniferum, D.
watii, D. infundibulum, D. formosum, D. williamsonii, D. albo-sanguineum (not
Formosae)p (P ~draconis~De[ubbersianum ~(this ;name s .a, synonym of D.
williamsenii) and 'D. virgineum.

Kraenzlin (1910) raised the subsection Nigrohirsutae Lindl. to subgenus
level, namely Nigrohirsuta, and placed here some 26 taxa. He provided the
Latin description and also the key to species of this subgenus.

In 1912, Schlechter revised the genus Dendrobium by dividing it into 4
subgenera and subdivided subgenus Eudendrobium to 17 sections. He named

the new section, Oxygenianthe, by broadening the descriptive characteristics
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from Nigrohirsutae. However, Schlechter did not list any species for his
section.

Brieger (1981) revised Schlechter's revision. He recognized 2 subgenera
of Dendrobium, subgenus Dendrobium and subgenus Stachyobium. The first
subgenus was divided into 5 sections. Brieger accepted Lindley's epithet,
Nigrohirsutae, therefore he named his revised section as Nigrohirsuta, which
comprised 7 species. Brieger described the section and each species in German
and typified D. formosum for the section.

It seems that many botanists have. applied various names and
taxonomic ranks to -this—orchid ~groupbut used the same diagnostic
characterization of hairingss:

Seidenfaden (1985) placed | Formosae, prior to Nigrohirsutae or
Nigrohirsuta or Oxygenianthe, as'the correct section name. He based his rename
on the description of the section, firsxtv established by Hooker (1890). Lindley
(1859) first recognized the circumscri;atiop of this orchid group but he used
subsectional level, Nigiohirsutae, for the_-;._g}"‘oup as well as Bentham and Hooker
(1883) who also used  subsection Formosae. Under current rules of
nomenclature, Hooker's (1890) name is later, but properly published in
sectional level then becomes the first validly publication. Therefore, this
Dendrobium’s sectionshould be named Formosae {(Benth. & Hook.f.) Hook.f.
This name is widely accepted in recent floristic works and the other

publications

1.2.4-. History, of, taxonomic ;works relevant to-section, Formosae in
Thailand and adjacent areas.

Dendrobium disperses from India and Sri Lanka in the west to Tahiti in
the east and from Japan and Korea in the north to New Zealand in the south
(Lavarack et al., 2002). No members are recorded from America or Africa. The
distribution of section Formosae has more limits. The section occurs from India
and the Himalaya to the Philippines and Sulawesi in the west. It seems likely

that the section has its center of distribution in Indochina. The numbers of
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species are still varied due to the discoveries of new plants, especially from
Borneo, Sumatra and Sulawesi Islands.

Accordingly, the taxonomic works, which involved Dendrobium section
Formosae, usually reported from distributed areas in the part of orchid’s
explorations or plant Floras. For example, India (Lindley, 1858; Hooker, 1890),
Buthan (Pearce and Cribb, 2002), Myanmar (Grant, 1895; Tanaka, 2003; 2004),
Thailand (Seidenfaden and Smitinand 1959-1965; Seidenfaden, 1985),
Indochina (Gagnepain and Guillaumin, 1932; Seidenfaden, 1992), Vietnam
(Averyanov and Averyanova, 2005; Averyanov, 2006), Peninsular Malaysia
(Holttum, 1953; 1957; Seidenfaden and Weed;1992), Indonesia (Latif, 1953),
Sumatra (Smith, 1933; Comber, 2001), Borneo (Chan et al., 1994, Wood and
Cribb, 1994; Wood, 1997 2003) ‘and the Philippines (Valmayor, 1984; Cootes,
2001). Furthermore, there are 2 recent publications as Dendrobium (Lavarack et
al. 2002; Wood, 2006), demonstratedx‘rse.veral species of Dendrobium of each
section, including seme’ of section ‘!F_ormosae (Table 1.1). However, those
publications still used some name,s_-;_:-_l _timt are outdated or uncorrected
nomenclature because there/areno taxonomists who emphatically study only
section Formosae. Most of Eorosae species have the attractive large and long-
lasting flowers. They became the cultivated plants and were included in some
publications. These lead to the confusion on the distribution and the native of
the species.

From the last two decades; 12 nmewispecies of thessection Formosae were
reported; namely Dendrobium lueckelianum Fessel and M. Wolff (Fessel and
Wolff,1990); .B. ayubii J-B.Comber and,]J.Wood+(Comber-and, Wood, 1999),
D. vogelsangii P."O'Byrne (O'Byrne, 2000), D. suzukii T. Yukawa (Yukawa,
2002), D. schildhaueri Ormerod and H.A. Pedersen (Ormerod and Pedersen,
2003), D. trankimianum T. Yukawa (Yukawa, 2004), D. ochraceum var. albiflorum
H. Schildhauer and W. Schraut (Schildhauer, 2005; 2006), D. schrautii H.
Schildhauer (Schildhauer, 2006), D. chapaense Aver. (Averyanov, 2006), D.
meghalayense C. Deori, S.K. Sarma, T.M. Hynniewta and S.J. Phukan (Deori et
al., 2006), D. jaintianum C.M. Sabapathy (Sabapathy, 2007), D. toppii A. Lamb
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and ].J. Wood (Lamb, Wood and Miadin, 2008), D. sisuronense J.J. Wood
(Wood et al., ined.) and D. roseiodorum A. Sathapattayanon, T. Yukawa and T.
Seelanan (Sathapattayanon et al., ined.), mostly from Vietnam and Borneo.
However, some of them were reduced to the synonymous names after this
revisionary study (see next chapter).

The first taxonomic account of the orchid family in Thailand was
carried out by J. Schmidt during 1899-1900. He collected orchids from Koh
Chang and nearby islands. These orchids were studied by Kraenzlin who
enumerated 31 species in 21 genera of orchids (Kraenzlin, 1900).

In the early of 1900s,-A. F. G. Kerr-collected orchids from Doi Sutep,
Chiang Mai Province and.sent the specimens to the Royal Botanical Gardens,
Kew for identification (Wolters-Noordhoff and Jacobs, 1962).

Prince Nakhon Sawan published the Orchids of Thailand in 1916. He
described the orchid species in Thai ibut also provided the scientific names.
Most of his orchids are the cultivated ;pec_ies. He reported several Dendrobium
species, among these 9.8pecies of sectiol_r-;_l.-_l ébrmosae were included.

The most important taxonomic studies of Thai orchids were arranged
by G. Seidenfaden, former Danish ambassador to Thailand. During 1959-1965,
he collaborated with T. Smitinand, from the Royal Forest Department of
Thailand. They explored the orchid family throughout Thailand and
published the list of 858 Thai orchid species (Seidenfaden and Smitinand,
1959a; 1959b;:1960;11961;1963jand 1965); The mostimportant of Seidenfaden’s
numerous works on Asiatic orchids are the series of “Orchid Genera in
Thailand’’; swhich-are, still the-most usable, frameweork for-identification. The
first volume was published in 1975 and'the last one(volume fourteenth) was
the impressive "59 Vandoid Genera" in 1988. The genus Dendrobium was
published in volume seventh (Seidenfaden, 1985). He recognized 14 sections
of Dendrobium, included section Formosae. The other Seidenfaden’s works on

orchids of Thailand are the series of “Contributions to the Orchid Flora of

Thailand” volume 1-13, during 1969-1997 (Larsen, 2001).
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Not only a number of taxonomic and floristic notes on Thai orchids but
he also published the accounts on orchids from the other parts of southeast
Asia, for examples, Northwestern Himalaya (Seidenfaden and Arora, 1982),
Peninsular Malaysia and Singapore (Seidenfaden and Wood, 1992) and
Indochina (Seidenfaden, 1992).

During February 1962 to August 1963, Cumberlege and Cumberlege
spent 75 days for the preliminary orchids expedition in Khao Yai National
Park. One hundred and twenty-one spegies in 54 genera were found. There
are 12 species of Dendrobium and the two_of these were section Formosae
species (Cumberlege and-Cumberlege, 1963).

The later taxonomie Works on Thai orchids were usually reported by
the botanists who wozked in some specific areas. The examples for some
accounts relevant to Deutlrobium section Formosae are following.

Phengklai (1996) surveyed plzihts diversity at Doi Inthanon National
Park, Chiang Mai Proyvingce. He répqrted 221 species in 62 genera of
Orchidaceae. Thirty-two spec-ieé of Dej_?c_l;’obium were found, among these 7
species were members of the gection Forziés,_fae.

Thaithong (1999) listed the orchid’_;species of Thailand together with
their localities based on Seidenfaden’s works (1959-1997). In 2000, she
published her owi orchid collections from throughout Thailand and
provided the species descriptions. Both of her publications included
Dendrobium section Formosae.

In 2003;; Boonkerd et al. carried out vascular plant exploration at Khun
Korn Waterfall, Park Chiang Rai;Province-~There were 77 species in 40 genera
of Orchidaceae. ‘Thirteen species were included in the Dendrobium and 2
species were members of the section Formosae. In the same year, Sudee
reported his taxonomic study on Orchidaceae at Pa Hin Ngam National Park,
Chai yaphum Province. He found 37 species of 22 genera. D. draconis

members of the section Formosae was also found (Suddee, 2003).
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Buakhlai (2005) worked on diversity of orchids at Khao Khiao area in
Kao Yai National Park. One hundred and six species were identified. Ten
species of Dendrobium were found, one of them was D. scabrilingue.

So far, the orchids Flora of Thailand is rather in a slow process. Only
the small group of Apostasioids has been included in Flora of Thailand.
Larsen and De Vogel (1972) treated it as a separate family. Recently, the
Orchidaceae Project for Flora of Thailand was initiated in 2002, as a joint
venture between the Forest Herbarium, Bangkok and the botanical Museum,
Copenhagen, by the coordination of Flenrik Pedersen. The project has been
prepared to include the.remaining part of the-Thai orchids (ca. 1,200 species)
in a volume composed ofssix<nstallments. The first installment will provide
an entrance key to the family'and deal with the genera of Cypripedioideae,
Vanilloideae, and Orchidoideae. The five others will each cover one or more
larger groups of Epidendroideae. This taxonomie revision of Dendrobium
section Formosae also.the paut of this pi!*ojlec.:_t.

1.3 Objectives #2244

1.3.1 To provide a complete accour;t_ of Dendrobium section Formosae in
Thailand and the adjacent area.

1.3.2 To re-evaluate circumscription of section Formosae by using
morphological, anatomical and molecular study.

1.3.3 To clarify,the phylogeny ©f,the section Feriosae based on molecular

characters.

1.4 Scopes of study

The study included taxa of Dendrobium section Formosae found in Thailand
and adjacent area using anatomical and morphological characters with some
ecological and distribution data. Also, molecular systematics of the section

Formosae will be conducted using both a nuclear gene and cpDNA gene.
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1.5 Anticipated benefits
The results of this research will be a part of the taxonomic revision of
Orchidaceae for the Flora of Thailand and accommodate the model for future

taxonomic revision in the Orchidaceae.
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Table 1.1 List of species (including synonyms) in section Formosae senst lato.
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J.J.Wood
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D. cariniferum Rchb.f.
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CHAPTER II
MORPHOLOGY OF SECTION FORMOSAE

21 Introduction

Morphological data is the basic evidence for plant taxonomy and often
used as the important data for classification. Most of the taxonomic studies
usually include the part of morphological data because the external structures
can be easily investigated with the naked eyes or hand lens or dissecting
microscope. In Orchidaceae, the informative morphological characters for
classification of genera are-the numbers and shapes of pollinarium. In the
genus Dendrobium, there”are /a large number with rather high variations.
Therefore, the earlier taxonemists have classified Dendrobium into infrageneric
rank, such as subgentis, section and stibsection in various ways mainly based
on the vegetative morphelogical chafla_cfers. Five of forty sections have been
revised previously: Microphytdnthe Schlt;" J(Reeve, 1983), Latouria (Blume) Miq.
(Cribb, 1983), Spatulata Eindk. (Cribb, 1é8§), Oxyglossum Schltr. (Reeve and
Wood, 1989) and Pedilonum Blume (Dau;icc_e_y,VZOO?;).

John Lindley! (1859) described subsection Nigrohirsutae of the section
Eudendrobium based_on the presence of blackish hairs on leaf blades and leaf
sheaths. He listed 5 species that “are all distinguished by the presence of short
black hairs om the young .stem, a.peculiarity, which separates them from
everything else except D. furcatum”. Later workers'stich as Bentham and
Hooker, (1883),. Hooker (1890), Kraenzlin (1910), Schlechter (1912) and Brieger
(1981) have'applied various narmes and taxoniomic ranks te this orchid group
but used the same diagnostic characterization of hairiness. The sectional rank
of Formosae (Benth. & Hook. f.) Hook. f. is widely accepted in recent floristic
works and other publications (e.g. Seidenfaden 1985, 1992; Pearce and Cribb
2002).

The section Formosae (Benth. & Hook.f.) Hook.f. comprises about 49

species and occurs from the Himalaya eastwards to the Philippines and
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Sulawesi. The numbers of species are still inconstant due to the discoveries of
new plant, especially from Borneo, Sumatra and Sulawesi Islands. As mention
above, the hairy character has been using for circumscribing the section
Formosae, however several species were included though no blackish hairs
were present on their leaves. For instances, especially most species from
Philippines Islands and few species from northeastern part of Borneo Island
were classified into section Formosae because they resemble to the other
members in having the hard-textured flowers with white, greenish or yellow
perianth lobes (Yukawa, 2004) and long mentum. On the other hand, some
species of the other sections (section Dendrobium Sw., section Distichophyllum
Hook.f. and Conostalix Kraenzl.) also have hairs on their leaf blades and leaf

sheaths but they differ fsomeForniosae in the floral characters.

2.2  Characters of Dendrobium sectixbn Formosae
2.2.1 Habitat /

All species of the section Formoéa(; are generally epiphytic. However,
some species can grow on the roc_l-<,' _lithophytes, or also on ground,
terrestrials. For example, Dendrobium..iiv_nﬁ}ndibulum can be found in all 3
habitats (Pl. 1: A-C). They occur in diverse habitats with the distinct dry
season as well as with a uniform climate, such as evergreen forest, deciduous
forest, monsoon forest and montane forest. However, the section is restricted
to exposed areds;

The grewth habit of the” Formosae is @ monopodial orchid as in all
Dendrobivinspecies. [The plant, is perennial,-which,produces.the new shoot

every year.

2.2.2 Pseudobulbs

Plants are usually with long, and rather robust pseudobulbs bearing
leaves along or upper half of their length and covering along with the leaf
sheaths. Pseudolbulbs of the Formosae is cane-like, erect with several

internodes, usually constricted at nodes. Some species have the fractiflex
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pseudobulbs, e.g. Dendrobium lowii, D. spectatissimum and D. vogelsangii (PL. 2:
A-C), while some plants have fusiform pseudobulbs, e.g. D. bellatulum (Pl. 2:
D).

2.2.3 Leaves

Leaves arrangement of the Formosae is distichous. Most species have
rather far distichous leaves, e.g. Dendrobium lowii, D. spectatissimum, D.
vogelsangii and D. draconis, (Pl. 2: A-C and E). However, some species such as
D. dearei have close distichous leaves (PL2:F).

The leaf is consisting of twe!parts: leaf.blade and leaf sheath. Dark
brown or black hairs are présenited on both parts, especially when immature
(PL. 2: G) and often fall off when ageing. Sometimes hairs are also present on
the bract of the inflorescénce (PL.2: H).©

As mention inpreyious chapter-;chat the character of having hairs on the
leaves has been used for c1rcumscr1b1ng the section Formosae, however several
species were included" though ‘no haars are found on their leaves. For
examples D. sanderae var: luzonicuin (P12_ 1), which originate from Philippines
Islands. 7 -8

2.2.4 Inflorescence

The inflorescences are borne at the uppermost node or along the upper
portion of the pseudobulbs: lt,issusually short inflerescence with short
peduncle and rachis, bearing 1 to 4 flowers, ‘up to 6 flowers. Only few species
have much.more. flowers,.up.to 26, flowers-on an.inflorescence such as D.

dearei from Borneo Island (Pl. 7:7E):

2.2.5 Flowers
The Formosae’s flowers are often showy, waxy and usually long lasting.
Most are predominantly white or less often yellow, with red or orange or

yellow or yellowish-green markings on the labellum.
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Sepals

Both of the dorsal and lateral sepals are often dorsally keeled on the
abaxial surface. These keels are hardly visible in some species, e.g.
Dendrobium sutepense (P1. 3: A), while some have the obvious keels, e.g. D.
williamsonii (PL. 3: B). Keels of some species are very distinct as the wing-like
keels. Moreover, these keels continue downwards to the pedicellate ovary,

e.g. D. cariniferum (PL. 3: C).

Mentum
There are 4 types. of mentum in the section Formosae species:
1) Broadly _eomical or saccate mentum, e.g. Dendrobium
bellatulum (PL:3:/D).\
2) Shortlyconical mentum, e.g. D.sutepense (Pl. 3: E).
3) Nattowly ¢onical mentum, e.g. D. cariniferum (PL. 3: F).
4) Very narrowly Coniéal, ovipositor-shaped mentum, e.g D.

ochraceimi(PL. 3:G). .

Petals :
The petals are more or less the same size with the dorsal sepal in most
species of the Formosae such as Dendrobium draconis, D. lowii, D. cariniferum
and D. sisuroense. Howevere, some species have broader petals than dorsal
sepal such as D. infundibulum-and D forimoesum, Few spegies such D. ayubii and
D. cruentum ‘have narrower petals than ‘dorsal sepal. Shapes of petals are

varied from lanceolate through very widely éboyate (Fig. 2.1).

Labellum

All of the Formosae species have distinctly three-lobed labellum but they
are different in its side lobes and mid-lobe shape (Fig. 2.2). The detail of
decoration on the labellum of each species is also different, for examples,
Dendrobium roseiodorum has dense verrucose callus on its labellum (P1. 3: H),

D. tobaense has 3-5 rough keels (Pl. 3: 1), D. williamsonii has many hair-like
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callus (Pl 3: J) while D. sanderae var. luzonicum has no callus (Pl. 3: K). These

characters are taxonomic significant for identification.

Figure 2.1 Variationof lateral.petals: A. Dendrobivum ayubii; B. D. bostrychodes;
C. D. cariniferum; D:"D. deaconis; E. DJ. jamesianum; F. D. roseiodorum and G. D.

schrautii (Drawn by“T. Beonjagus) - = &

|3f ]
Column and column foot

i
o 1
The columns of the Formosae species are mostly the same but some

plants have different shape of stelidia. ﬁgg_r}erally, the stelidia are triangular

f

in shape, except in a few species such as Dendrobiuii schrautii, which have the

irregular shape. T'h_é_stelidia of this species is Variéd in shape, for example
deltoid with erose-margin, 2-triangular lobed, or 2-serrated lobed (Pl. 3:
L&M).

The shape of columin footiis also taxonomic significant for classification.
It was found that the relative species usually*have the similar column shape
although their perianths are different. For example,.the group.of Dendrobium
draconis allies: D. draconis, D. kontumense, D. ochraceum, D. roseiodorum and D.
trankimianum, which share the character of truncate column foot and the foot
abruptly reduce to the slender mentum.

The surface of column and column foot can be divided into 2 types:

smooth surface (e.g. D. infundibulum, D. cruentum, D. formosum and D. sinense)
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and papillose surface (e.g. Dendrobium draconis, D. ovipostoriferum and D.

trankimianum).

Pedicellate

The pedicella@ ovary avateﬂrequently with 3 obtuse

keels. Only few species of the Formosae have wing-like keels on pedicellate

ovary insteaﬂfuﬂfg

a%& w.ﬁewoﬂﬂf@oﬁpus (PL. 3: N) and D.

cariniferum (Pl%: O). The

keels of those species connect with, the keels on the

eer RT3 SR e e o

the pedlncellate ovary.

2.2.6 Fruits

The fruit of Formosae species is the same as typical fruit of the family

Orchidaceae: capsule, always dry and dehiscent at maturity. The apex of fruit

is usually with persistent dried perianths.
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2.3 Conclusion

The diagnostic character of blackish hairs on leaves and leaf sheathes of
the Dendrobium section Formosae is not the informative taxonomic character
due to the absence of this character in some species from the Philippines and
Borneo Islands. The section should be narrower by adding more characters
for the sectional circumscription. The floral characters such as the

inflorescences and the details of labellum are the most two important

characters that should be used for sectional identification.

\ \ ! orsally keels at abaxial surface

In addition, other floral

shape of sepals, type ofunentuin, callus ﬁ)ellum, the shape of column

foot and the keels ellate o '—-:A. be useful for species

identification.
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CHAPTER III
ANATOMICAL STUDY

3.1 Introduction

Anatomy is another classical source of data used in plant taxonomy.
Anatomical data are often extremely useful in solving problems of
relationships because they canoften suggest with greater confidence the
homological character state. Therefore, it was used in classification of both
major and minor categories (Stuessyy 1990).

The vegetative “anatemical characters have been used with more
regularity than floral anatomical characters. This is due to the viewpoint that
if additional data are believed idesirable to solve a taxonomic problem. The
examination of leaves, /stgms and root anatomy could potentially yield
different informationsthan that frorri-_ reproductive organs. The data from
floral anatomy usuallyscorrelate, with ébéerved reproductive morphological

characters and hence serve,to refine the gelationships already documented

instead of offering totally new insights (iép?_s and Luchsinger, 1987).

3.2 Literature reviews

3.2.1 General leaf anatomy of Dendrobium

Leaves, provide' many, anatomical .characters.. Most leaf features,

which provide taxonemic significant'data, derive from the blade. Morris et al.
(1996) _investigated the vegetative anatomy and systematic of subtribe
Dendrobiinae. Anatomy of leaves, Stems and foots of-more’than100 species in
this subtribe was studied with the light microscope. They described the leaf’s
transverse section anatomical characters of Dendrobium as following:

Cuticle: thin to thick, smooth to irregular. Epidermis: cell square,
rectangular to hexagonal with round angles; adaxial cells larger than abaxial;
cell thin- to thick-walled, outer walls frequently thickest. Stomata: superficial,

substomatal chambers small, outer ledges large, inner ledges minute.
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Hypodermis: present or absent, subtending adaxial or abaxial or both
surfaces, comprising one or more layers of polygonal to rounded, thin-walled
parenchyma cells or parenchyma cells alternating with fibre bundle. Fibre
bundle: present or absent, with or without stegmata all of which contain
rough-surface spherical silica bodies. Chlorenchyma: homogeneous or
heterogeneous, cell living, columnar, polygonal, oval, or round, thin-walled,
intercellular spaces more conspicuous abaxially; water-storage cells usually
lacking. Vascular bundle: collateral, in one row, sclerenchyma well-developed
associated with both xylem and phloem” peles. Bundle sheath cells thin-
walled, forming discontinuous sheaths around most bundles, continuous
around smaller bundles, Stegmata all with rough-surfaced, spherical silica
bodies along outer margin of sclerenchyma of larger bundles at either xylem
or phloem poles or bothfabsent around smaller bundles, and generally only at
the phloic side of midvein bundles. (ffystuls: raphide bundles in thin-walled
mesophyll idioblasts elongated parallél_ tlon_the midvein.

3.2.2 Anatomical works/on Orchidaceae

Orchidaceae is one of: the largestjén_'d most complicated family of the
vascular plants mainly due to the variation of eross.morphology (Pridgeon,
1999). An attempt has been made to elucidate classification and relationships
to other taxa in the family by locating the other diagnostic character other
than gross merpholegy.From the last.four)decades several studies have been
carried out using chromosome characters, alkaloid content and anatomy
(Hashimote, 1987; Tanaka-and Kamemote, 1984;, Yukawa-et g, 1991, 1992).
The anatomical study has ‘been“applied widely in“taxonomy~as well as the
phylogeny (Stace, 1984), especially Orchidaceae (Rasmussen, 1987).

Morris et al., (1996) revised subtribe Dendrobiinae using anatomical
characters of vegetative structures. The result showed that the anatomy
reflected a high degree of diversity and many of anatomical characters
appeared to be homoplasous. When these data were used to interpret the

systematic relationships among the genera, they indicated that Dendrobium is
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not monophyletic. Lack of resolution in the strict consensus tree illustrated
the difficulty of determining the phylogenetic relationships of many of
Schlechter’s sections using anatomical characters.

Stern and Judd (2002) revised the tribe Cymbideae using anatomical
characters of 23 genera. They found that anatomical features of Cymbideae
were relatively homogenous with the exception of genus Govenia, in which
roots lack velamen and pseudoblub vascular bundles lack sclerenchyma,
conditions that do not obtain in the' other genera. The cladistic analysis
showed that anatomical characters are of limited values in assessing affinities

within this tribe.

3.2.3 Leaf surfacesanatomy

Another important feature of ‘leaf for taxonomic purpose is the
epidermis and cutiele. These data have been widely used because they can
provide valuable information and cfla_n show useful patterns of variation
(Stace, 1984; Stuessy, 1990). The epitic-t;_ﬂ;r waxes have been study by TEM
and SEM, previously. They: can shov:k- '-p.&_"a;tterns of variation, especially in
infraspecific taxa (Stuessay, 1990). % y

Yukawa et al.2(1991) examined leaf surface of some species in genus
Dendrobium sensu lato and found that the leaf surface character of the genus is
diverse. They recogiized several natural groups of the species that correlate
with the classification in-sectional leyel:

Yukawa gt al.” (1992) contiftued to investigate stomata in 153 species of
the genus,Dendrobjum. They concluded.that there are, two,ditferent shapes of
stomatal ledge, viz. stoma I"'and I Stoma I is'’characterized by-a gradual side
slope (Fig. 3.1A). Whilst, stoma II is characterized by a steep side slope (Fig.
3.1B).

As mention in previous chapters that the sectional circumscription of
Dendrobium section Formosae is still dubious because some Formosae species do

not have the diagnostic character, i.e. blackish hairs on leaves and leaf sheath,

while some species in the other sections possess this features. In this study, I
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hypothesized that the leaf surfaces anatomy is possibly the informative

taxonomic evidence for unraveling this problem.

i /' -,q |_-

Thailand and also from cultlvated plants of Tsukuba‘Botanical Garden, Japan.

—— 4

In total, 63 sampled_;taxa were investigated. Of these__rbpresented 37 species of
Dendrobium section jiormosae sensu lato and 5 species of genus Dendrobium
from the other 3 sections, i.e. Conostalix, Dendrobium, Distichophyllum, were
also investigate(i. The studied species are listed ingTable 3.1. Voucher

specimens were deposited at TNS and BCU.

3.3.2 Specimens preparation for SEM observation

Scanning electron microscope was used for investigating the epidermal
characters of leaf. Mature leaves were cut into small pieces, approximately 5
mm by 5 mm, from the central area of leaf blade, including the mid-vein and
the lateral area of each side of the mid-vein. The plant materials were fixed in
FAA (9 parts of 70% ethanol, 0.5 parts of glacial acid, and 0.5 parts of

commercial formalin) for at least overnight.
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The preserved materials were rinsed twice in phosphate buffer for 15-20
minutes/each and once in distilled water for 10 minutes. They were then
dehydrated with a graded series of ethanol (30%, 50%, 70%, 90% ethanol for
15-20 minutes/each and absolute ethanol 3 times, 15 minutes/each), critical-
point-dried (Critical point dryer, Balzers model CPD 020) and subsequently
mounted on aluminum stub and sputter-coated with gold (Sputter coater,
Balzers model SCD 040). Then, the specimens were observed under SEM
model JEOL JSM-5410 LV. The SEM micrographs were taken with 35-1,000
magnifications at 15 kV.

The following characters were observed:stomatal density (per a square
millimeter), distribution ef stomata, stomatal type and shape, hairs and
cuticular sculpture. Classification of stomatal type was based on Dickison

(2000).

Table 3.1 Taxa samples for leaf surfaéé'.;inyestigation and their characters.

SM = Smooth cuticular sculpture,‘jS»T = Striate cuticular sculpture, IR =

Y7857

' LA . . g
Irregulars cuticular sculpture, “* after each species = species classified
into section Formosae by previous taxonomist but the plant do not have

any black hair-ofi afy part:

Cuticularsculpture
No. | Section/Species Collector number Stomatal Stomatal
Adaxial Abaxial type shape
surface surface
Section Formosae sensu lato
1 | D. ayubii TBG 157517 SM ST Tetracytic II
2 | D. bellatulum A. Sathapattayanon 414 ST IR Tetracytic I
3 | D. bostrychodes TBG 141080 SM ST Tetracytic II
4 | D. cariniferum A. Sathapattayanon 380 ST ST Tetracytic I
5 | D. cariniferum A. Sathapattayanon 391 ST ST Tetracytic I
6 | D. christyanum A. Sathapattayanon 395 SM ST Tetracytic I
7 | D. christyanum A. Sathapattayanon 405 SM ST Tetracytic I
8 | D. christyanum A. Sathapattayanon 406 SM ST Tetracytic I
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Cuticular sculpture

Stomatal Stomatal
No Section/Species Collector number
Adaxial Abaxial type shape
surface surface

9 | D. christyanum A. Sathapattayanon 410 SM ST Tetracytic II
10 | D. christyanum A. Sathapattayanon 430 SM ST Tetracytic I
11 | D. cruentum A. Sathapattayanon 392 ST ST Tetracytic II
12 | D. dearei TBG s.n. SM SM Tetracytic II
13 | D. draconis A. Sathapattayanon 388 SM ST Tetracytic II
14 | D. draconis A. Sathapattayanon 423 SM ST Tetracytic II
15 | D. flexuosum Tanaka et al. s.n. SM ST Tetracytic II
16 | D. formosum A. Sathapattayanon 393 sM SM Tetracytic II
17 | D. formosum A. Sathapattayaron 396 SM ST Tetracytic II
18 | D. formosum ATSathapattayanon 428 SM ST Tetracytic I
19 | D. hirsutum AFSathapatiayanon 403& SM ST Tetracytic II
20 | D. hirsutum AdiSathapat iayanon 433 SM ST Tetracytic I
21 | D. hirsutum A. Sthapat tayanon Lol SM ST Tetracytic I
22 | D. hirsutum TBC 666301 [ |4 oM ST Tetracytic i
23 | D. infundubulum Ay Sathuputtuyénoﬂ 396 i : SM ST Tetracytic II
24 | D.infundubulum A. Sathapattayaizon 419418 % SM ST Tetracytic I
25 | D. infundubulum A. Sﬁthapattayg_r’ig;/z 422 ' j’_A SM ST Tetracytic I
26 | D.infundubulum | A. Sathﬁpat_ﬁiyﬁnon 405/ “SM ST Tetracytic II
27 | D. infundubulum A. Sathapa_tta]_/_a;m 426 *_-’.SM SM Tetracytic I
28 | D. jamesianum 1\ TBG s.n. - F ‘éM §f ST Tetracytic II
29 | D.jerdonianum 7A Sathapattayanon s.n. SM -’%M Tetracytic II
30 | D.jerdonianum TBG 156717 SM ST Tetracytic II
31 | D. kontumense ‘A. Sathapattayanon 408 SM = ST Tetracytic I
32 | D. kontumense A."Safliapattayanon 409 SM ST Tetracytic I
33 | D. kontumense A. Sathapattayapon 432 SM ST Tetracytic I
34 | D. kontumense A. Sathapattayanon 435 SM ST Tetracytic I
35 | Dulongiconnu TBG-122802 SM ST Tetracytic II
36 | D.lowii TBG sin. SM ST Tetracytic I
37 | D. ochraceum TBG 122822 SM ST Tetracytic II
38 | D. ovipositoriferum | TBG s.n. SM ST Tetracytic II
39 | D. parthenium® TBG 142271 SM ST Tetracytic II
40 | D. roseiodorum TBG 118270 SM ST Tetracytic I
41 | D. sanderae var. A. Sathapattayanon 438 SM ST Tetracytic I

luzonicum®
42 | D. sanderae var. TBG 120503 SM ST Tetracytic II

major”




35

Cuticular sculpture

No Section/Species Collector number Stomatal Stomatal
Adaxial Abaxial type shape
surface surface

43 | D. sanderae var. TBG s.n. SM ST Tetracytic II

surigaense”

44 | D. scabrilingue A. Sathapattayanon 375 SM ST Tetracytic II

45 | D. schrautii A. Sathapattayanon 429 SM ST Tetracytic II

46 | D. sinense A. Sathapattayanon 407 SM ST Tetracytic II

47 | D. singkawangense | TBG s.n. SM ST Tetracytic II

48 | D. spectatissimum | TBG 133587 SM ST Tetracytic II

49 | D. suzukii TBG 132872 SM ST Tetracytic II

50 | D. tobaense TBG 126681 -~ SM ST Tetracytic II
51 | D. trankimianum TBG133192 SM ST Tetracytic II
52 | D. trigonopus AWSathapattayanon 394%l IR IR Tetracytic II
53 | D. trigonopus AdSnthapat tdyanon 416 IR IR Tetracytic II
54 | D. vogelsangii TBGs.n. v 51, ST Tetracytic II
55 | D. wattii TBG s.n. _'.- 4 oM ST Tetracytic II
56 | D.williamsonii TBG 119270 J., : SM SM Tetracytic II
57 | D. xanthophebium | A. Sathapattayanon 431 | & SM SM Tetracytic I

Section Districhophyllum P . L.

58 | D. ellipsophyllum TBG 12663_.5. 7 : .-EM ST Tetracytic II
59 | D. lamrianum TBG s.n. - SM SM Tetracytic 1T
60 | D. nemorale | TBGsm — - ¢ T8N ST Tetracytic 11

Section Conotalix _ :

61 | D. pachyglossum A Sathapattayanon 431 SM ~SM Tetracytic I
62 | D. pachyglossum AL Sathapattayanon 434 SM . SM Tetracytic I
Section Dendrobium

63 | D. senile A. Sathapattaydiion 440, SM SM Anomocytic I

3.4 Results and discussions

3.4 Stomatal shape

It is evident from this study (Table 3.1) that stomatal shape has a

taxonomic value to separate the section in the genus Dendrobium.

It was

found that species of the section Dendrobium has stoma I, while members of

the section Formosae, Distichophyllum and Conostalix have stoma II (Fig. 3.2).

This finding is in agreement with Yukawa et al. (1992).
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3.4.2 Stomatal density

Stomatal density of the 4 sections in the genus Dendrobium is rather
variable (Table 3.2). It can be seen that the section Formosae has the most
variable values of stomatal density. This result suggested that stomatal

density has no taxonomic value.

Table 3.2 Stomatal density of the 3 sections in the genus Dendrobium.

Section Stomatal density (number/mm?)
Conostalix 98
Dendrobium 55
Distichophyllum 74
Formosae : 4 33-122

3.4.3 Distribution of stomata

All of the Dendrobitm speciesijj'.lnﬁthis study have stomata only on
abaxial surface. This result correspo;ri‘ééc_fi with Yukawa et al. (1990) who
found 5 out of 156 species have sto;:r—_lat;;a,on both surface. So it can be
concluded that most Dendrobium are hypostomatous species. This is the most
common feature inplant (Dickison, 2000). The examples SEM micrographs of

distribution of stomata of some species from each section in this study were

shown in Fig.3.3:
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1SkV Xi,008
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Figure 3.2 Stomata on abaxial surfage A. Stomatal type I, sect1on Dendrobium:
D. senile; W ﬁtﬁr{ E ntumense,
C. D. ov;;istorzfjﬁ tﬁ ﬂpgsleg;g)galn, E. D. smugr.fﬁ%;omanum,
G. D. trigonopus, H. D. dearei, 1. D. sanderae var. surigaense; J. section Conostalix:
D. pachyglossum; K.-L. section Districhophyllum: K. D. lamrianum and
L. D. ellipsophyllum.
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Figure 3.3 Distribution of stomata A.-B. Dendrobzum mfundzbulum (section

o R AT BB Y e

surigaense (section Formosae): C. adaxial surface, D. abaxial surface; E.-F. D.

jerdonianum (section Formosae): E. adaxial surface, F. abaxial surface; G.-H. D.
ellipsophyllum (section Districhophyllum): G. adaxial surface, H. abaxial surface;
L-]. D. pachyglossum (section Conostalix): 1. adaxial surface, ]J. abaxial surface;

K.-L. D. senile (section Dendrobium): K. adaxial surface, L. abaxial surface.



39

3.4.4 Stomatal type

It can be concluded from Table 3.1 that all sampled species of section
Formosae, Distichophyllum and Conostalix, such as D. pachyglossum, have
tetracytic stoma, while section Dendrobium, such as D. senile, has anomocytic
stoma. This finding indicated that common stomatal type of the genus

Dendrobium is tetracytic stoma.

3.4.5 Hair characters

Hair characters were observed insthe four sections of the genus
Dendrobium (Table 3.3)..1t can be concluded that each section has a set of
characters that are differenefrom the other. The species in the section Formosae
have long, unicellular, twisted/and aduncate hairs (Fig. 3.4 A). These hairs are
black, patent, caducous with age and moderate density. However, some
species in this section lack the Chaf_éqter of having hair, i.e. D. dearei, D.
parthenium, D. sanderde var. luzonicum';_D. sanderae var. major and D. sanderae
var. surigaense. 9 Jd

On the other hand, some species in section Distichophyllum, ie. D.
lamrianum and D. nemorale, have theilgir_iness characters and their hair
characters are mostly similar to Formosae and Conestalix. Those species have
slightly twisted and not aduncate hairs, patent and high hair density (Fig. 3.4
B).

While a representative, species of-section, Conostalix, i.e. D. pachyglossum
has long, unicellular, twisted, but not aduncate hairs (Fig. 3.4 C). These hairs
are black, appressed, caducous, with, age and. high, density. In contrast, a
representative ' species ‘of* section” Dendrobium," €. D> 'senile has long,

unicellular, smooth and tapered hairs (Fig. 3.4 D). These hairs are white,

patent, persistent and high density.
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Table 3.3 Hair characters of the 4 sections of the genus Dendrobium.

Formosae Distichophyllum Conostalix Dendrobium
(excepting for 5
hairless taxa) (D. lamrianum and (D. pachyglossum) (D. senile)

D. nemorale)

Twisted and Slightly twisted, not Slightly twisted, Smooth and
aduncate hairs aduncate hairs not aduncate hairs  tapered hair
Unicellular Unicellular Unicellular
Black )ack White
Patent ﬂgessed Patent
Cad rcﬁ:;qj.-d\- Persistent
aducous ucous ersisten
Moderate density \ High density High density
-

AULAINENINGINT
AMIANTUUNIINYAY

Figure 3.4 Hair characters: A. Dendrobium infundibulum (section Formosae); B.
D. lamrianum (section Districhophyllum); C. D. pachyglossum (section

Conostalix); D. D. senile (section Dendrobium).
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3.4.5 Cuticular sculpture
Three kinds of cuticular sculpture were observed on leaf surfaces of 63

Dendrobium samples (Table 3.1), i.e. smooth, striated and irregular (Fig. 3.5).

Forty-six sampled species of Dendrobium in this study have smooth cuticular
sculpture on adaxial surface but striated on abaxial surface. There are 44
species from section Formosae and 2 species from section Distichophyllum,
including D. ellipsophyllum and D. nemorale. Four samples from section
Formosae have striated cuticular sculpture on both leaf surfaces, namely D.
cariniferum (A. Sathapattayanon 380 & A..Suthapattayanon 391), D. cruentum (A.
Sathapattayanon 392) and D. vogelsangii (TBG 5.11.). On the other hands, 10
samples from all 4 segiions have smooth cuticular sculpture on both leaf
surfaces, including seetion” Forimosae: D. dearei (TBG s.n.), D. formosum (A.
sathapattayanon 393), Di inﬁndibulum':(’z"ﬁ. sathapattayanon 426), D. jerdonianum
(A. sathapattayanon s.n.), D. williamso;}ii‘f(TBG 119270) and D. xanthophlebium
(A. sathapattayanon “431); section Dzs_tighophyllum: D. lamrianum; section
Conostalix: D. pachyglossum (A. satlhapattayanon 431 & A. sathapattayanon 434);
section Dendrobium: D. senile-{A. satllapiétﬁfyjanon 440). The irregular cuticular
sculpture was found in 3-samples 'df'r'ééction Formosae. D. bellatum (A.
sathapattayanon 414} -has-striated cuticular sculptuie on adaxial surface but
irregular on abaxial surface (Fig 3.5 C). Two samples of D. trigonopus have
irregular cuticular sculpture on both surfaces (Fig 3.5 D). Among these, the

irregular cuticular sculptures between 2ispecies are different.

Dickison (2000) noted that the'cuticular surface is the border layer between
the enwiironment.and the plant body, so it is.not surprising that this section
exhibits' a great deal of structural variability. Since the samples of the
Dendrobium species from this study, even from the same section came from
various sources of different habitats, so they should have different cuticular

sculpture as well.
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3.5 Conclusi

It is ev1dq u(ﬂlg Q{ullﬂm ‘j mallnirs of leaf surface
are taxonomic useful for ping taxa 4iv the genus ‘Dendrobium at
sectio ﬁa a'lﬁ aojm ’]d’ginﬂtflaeahucters are

stomatal shape, stomatal type and hair characters. While the cuticular

sculpture can be partially used to segregate some specific species of the

section Formosae.

Wood (2006) moved Dendrobium senile from the section Dendrobium to
the section Formosae. Due to the species has the hairs on leaf blades and

leaf sheaths and also the remarkable similarity of flower to D. trigonopus
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(section Formosae). However, hairs of D. senile are structurally different
from hairs of all species in the section Formosae. In addition, D. senile also
has different stomatal type and stomatal shape with the other members of
the section Formosae (Table 3.1). So, it is evident from this study that D.
senile should not include in the section Formosae.

It is worth noting that three species and three varieties, namely D.
dearei, D. parthenium, D. sanderae var. luzonicum, D. sanderae var. major and

D. sanderae var. surigaense (Table 3.1) ¢ embers of the section Formosae,

na ant parts. However, these
species and varieties do-share the-éomimon-characters of stomatal shape

and stomatal type o 11osae, i.e. tetracytic stomatal type and

stoma type II. This fi : -'atomical characters of
as was found by
AN

subtribe Dendrobii tn & ‘ 2002) in the tribe Cymbideae.

AU INENINGINS
ARIAN TN INGINY



CHAPTER IV
MOLECULAR STUDY

4.1 Introduction

Molecular data have had a profound impact on the field in plant
systematics. Previously, the majority of data used in plant molecular
phylogenetic studies mostly derives from chloroplast DNA and nuclear
rDNA (Small et al., 2004). In recent years,smost of the orchids phylogenetic
relationship studies were based on.molectlar evidences (e.g., Yukawa et al.,
1993; Cameron et al;;"1999; Pridgeon et al., 2001, Gravendeel et al., 2001;
Salazar et al., 2003; 2006pWhikten cf\al., 2007; Freudenstein and Senyo, 2008)
due to the efficiency toprovide more accurate insights into phylogeny than
the classical approaches (Hillis et al., ?99,6" Soltis ef al., 1998). The phylogenetic
analyses of Dendrobium’ based onullz._niacromolecular data indicated the
polyphyly of section Farmgsae (Yukawiz;_; el al., 1993; Wongsawad et al., 2005).
Yukawa et al. (1993) implicated the ph};i(;ggny of plastid DNA restriction site
in subtribe Dendrobiinae. He found _%hg un-resolved phylogeny among
section Dendrobiun, Callista, Pedilonum, Formosae and Distichophyllum. The
most recently study on molecular phylogeny of genus Dendrobium performed
by Wongsawad et al*(2005), based on matK and ITS sequences, demonstrated
that section Fermosae,is not,the monephyletic.group.~The 4 Formosae sampled
taxa were distinguished into=2" clades ‘that closely’ related to section
Distichophyllum and section Conostalix, These data suggest the necessity of re-

examination of 'this section.

4.1.2 The matK gene

The gene, ~1,500 base pairs (bp), is located within the intron of the
chloroplast gene trnK (Fig. 4.1), on the large single-copy section adjacent to
the inverted repeat. Several studies indicates that the 102 amino acid positions

at the carboxyl terminus are structurally related to portions of maturase-like
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polypeptide and might be involved in splicing Group II introns (Sugita,
Shinozaki and Sugiura, 1985; Neuhaus and Link, 1987; Mohr, Perlman and
Lambowitz, 1993; Ems et al., 1995).

The rate of evolution of matK makes this gene appropriate for
resolving infrageneric relationship and also has great potential for retrieving
phylogeny with in subtribe of seed plants (Soltis and Soltis, 1998). The gene
matK appears as a pseudo-gene both in Orchidaceae and probably also in
majority of angiosperm (Kores ef al, 2000). Analysis of matK gene was
successfully conducted to determinate a” degree of relationship between
various groups of Orchidaceae, such as Pleurothallidinae (Pridgeon et al.,

2000) and Epidendreae (van den Berg ef al., 2005).

5’ trnk exon 3’trnk exon

ingrony m a tK intron

Figure 4.1 Sequepcé of matK gene

4.1.3 The Internal Transcribed Spacer

The nuclear ribosomal DNA (nrDNA) 1is organized as individual
chromosomal units that are repeated thousands of times in most of the higher
plant genomes; Each.repeat,contains, a-transcribed, region, which is separated
from the adjacent‘repeat by a"long non-transcribed ‘intergenic spacer (IGS)
(Hamby & Zimmer, 1992). Within the transcribed region are three conserved
ribosomal ' RNA Yegions and the' 2-noncoding spacer regions.~The conserved
regions, comprising the ribosomal RNA gene (Fig. 4.2), are arranged in 5’-185-
5.85-265-3" order with the ITS spacers (designated as ITS-1 and ITS-2) flanking
the 5.85 region, an evolutionary highly conserved sequence. In addition, an
external transcribed spacer region (ETS) is situated at the beginning of the 5’

end of the transcribed unit.
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The occurrence of high nucleotide variability in combination with low
length variation found in both of the internal transcribed spacer regions (ITS-
1 and ITS-2), suggested that this part of the rtDNA gene could be used in
reconstructing phylogenies within plant genera. Therefore, sequences could
be readily aligned across related species and yet would contain sufficient

variations for resolution of phylogeny (Baldwin et al., 1995).

Nuclear ribosomal DNA

NTS EiFS 185 ITS-1 5:85 ITS-2 265
3 _
\ @
ITS region

Figure 4.2 Sequence of ITS region

4.2 Materials and methods
The molecular research was undertaken _at the DNA laboratory,
Tsukuba Botanical Garden, Nationall“Museum of Nature and Science,

Tsukuba, Japan.

Plant materials

The materials were obtained from cultivated plants of Tsukuba
Botanical Garden, Japan (TBG) and wild-collected plants. The details of
materials are shown in Table 4.2 In total, 50 sampled taxa were included,
representing 37 species and 2 affinities of Dendrobium section Formosae sensu
lato, demonstrated all major morphological groups of the section. Twenty-
eight sampled taxa of genus Dendrobium from 9 sections: Amblyanthus, Callista,

Conostalix, Cuthbertsonia, Dendrobium, Distichophyllum, Pedilonum, Rhopalanthe
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and Stachyobium, were also included to determine monophyly of section
Formosae on the basis of molecular phylogeny of genus Dendrobium
(Wongsawad et al., 2005). One Dendrobium species of section Inobulbun, D.
muricatum, were used as outgroups. Voucher specimens were deposited at

TNS and BCU.

Amplification and sequencing

Total DNA was extracted from fresh or silica-dried plant materials
with a QIAGEN DNeasy Mini Plant Kit. following the manufacture’s
instructions.

For matK sequences; amplification was performed via the polymerase
chain reaction (PCR) usifgSeveral combinations of primers (Table 4.1). The
amplification reaction included Ex-Taq buffer and Ex-Taq DNA-polymerase
(Takara Bio). The polymerase chain| reaction (PCR) profile consisted of an
initial 5-min premelt at 94°Cand 30 Cy!c_le 0of 80 5 at 94°C (denaturation), 30 s at
53°C (annealing), and 3 min at 72°C (e>;.;ce'.hsion), followed by a final 7-min at
72°C.

The amplification products of ITé.tegion were also carried out using
several combinations of primers (Table 4.1). The amplification region include
GC buffer I or II and LA Taq DNA-polymarase (Takara Bio). The PCR profile
consisted of an initial 2-min premelt at 94°C and 30 cycles of 50 s at 94°C
(denaturation); & min at 60°C: (annealing), rand 30y s=at 72°C (extension),
followed by a final 7-min extension at 72°C.

The PCR products were, cleaned,using, ExeSAP-IT (USB Corporation),
following the manufacture’s instructions. Then they were used for auto-cycle
sequencing reaction following the instructions of the manufacturer (Beckman
Coulter). An ethanol precipitation was performed to clean the auto-cycle
sequencing products.

Both forward and reverse sequences were sequenced by Applied
Biosystems 3130x/ Genetic Analyzer (Applied Biosystems) and assembled
with Genetyx-ATGC version 4.2.9 (Genetyx Corporation).
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Table 4.1 List of primers used for amplification and sequencing.

Marker Name Sequence

matK

forward | OMATIF | 5-CCGTTMTSACCATATTGC-3’

reverse | OMAT2R | 5-CAAATTATGATATTCGTARA-3

forward | matK841F | 5'- CTTTCATACATTATGTTCGA-3

reverse | OMAT3R | 5-ATCCGGTCCAGATCGGTTT-3

forward | mat396F 5-CAGAATITACGATCTATTCAT-3'

reverse | trnK-2R 5AACTAGTCCCGATCGGAGTAG-3

forward | matK-19F 5" -CGTTCIGACCATATTGCACTATG-3

reverse | OMATARA| 54LCGACACGACITICCCTA-3
ITS .

forward AB101 5’—ACGAAiTCATGGTCCGGTGAAGTGTTCTTCG-3’

reverse ITS2 5’-G_CTGCGTIQTTCATCGATGC—?)’

forward ITS3 5-GCATCCGATGAAGAACGCAGC-3’

reverse AB102 5’-TAGAATT&;C&CGGTTCGCTCGCCGTTAC-3’

.

Phylogenetic analyses

DNA sequences obtained from both ITS and matK region were initially
aligned with Genetyx-MAC version 13,0,16 (Gynetyx Corporation) and were
further adjusted manually. Phylogenetic analyses based on the maximum
parsimony criterion were performed using PAUP* version, 4.0b10 (Swofford
2002) for iwo data sets: imatK, ITS/and combination of -the two. The
congruence between matK and ITS data was tested with the incongruence
length difference (ILD) test (Mickevich and Farris, 1981; Farris et al., 1995)
using the Partition-homogeneity command in PAUP*. The probability values
(P) greater than 0.05 were used to identify data sets that the data were not
significantly incongruent from one another and they could therefore be
combined. Insertions and deletions were treated as missing data. All

characters were equally weighted and unordered (Fitch 1971). All data set
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were analyzed by the heuristic search method with tree bisection-
reconnection (TBR) branch swapping. Distance trees were obtained using the
neighbor-joining (NJ) method (Saitou and Nei, 1987) with a Kimura two-
parameter correction (Kimura, 1980). To assess the relative robustness for
branches, the bootstrap method (Felsenstein, 1985) was used with 1,000
replicates. The number of steps, consistency indices (CI) and retention indices
(RI) were calculated using the Tree Scores command in PAUP*. The combined
of matK and ITS data sets were analyzed with the same method as described

earlier.

Table 4.2 Plant materialsseXamined in this study.

Taxon Origin Voucher
Section Formosae

Dendrobium ayubii | Sumatra & Sulawesi  TBG157517
Dendrobium bellatulum ‘Thailand AS433
Dendrobium bellatulum ; yiétnam TBG133256
Dendrobium bostrychodes _]é;)n:_leo TBG141080
Dendrobium cariniferum _M_yanmar TBG128900
Dendrobium cariniferuin Tha.ﬂand AS421
Dendrobium christyanumn Thailand AS395
Dendrobium christyanumni Vietnam TBG124369
Dendrobium cruentum Thailand TBG134572
Dendrobium dedrei Borneo TBG s.n.
Dendrobium dearei Philippines TBG144587
Dendrobiunia ‘draconis Thailand AS450
Dendrobium draconis Vietnam TBG118276
Dendrobium flexuosum Myanmar TBG s.n.
Dendrobium formosum Myanmar TBG128902
Dendrobium hirsutum China TBG124454
Dendrobium hirsutum Laos AS433
Dendrobium hirsutum Vietnam TBG156630

Dendrobium infundibulum Myanmar TBG s.n.
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Taxon Origin Voucher
Dendrobium infundibulum Thailand AS442
Dendrobium jamesianum Myanmar TBG128905
Dendrobium jerdonianum India TBG156717
Dendrobium kontumense sin. loc. TBG126642
Dendrobium longicornu India TBG122802
Dendrobium longicornu Nepal TBG s.n.
Dendrobium lowii Borneo TBG134848
Dendrobium ochraceum Vietham TBG122822
Dendrobium ovipostoriferum Boineo TBG s.n.
Dendrobium parthenium Borneo TBG142271
Dendrobium roseiodorum Vietnam TBG118270
Dendrobium sanderae var izonicuni Philippines TBG120510
Dendrobium sanderae var. wiajor . “Philippines TBG120503
Dendrobium sanderae vax. surigderise . Philippines TBG s.n.
Dendrobium scabrilingue “  Thailand AS415
Dendrobium schrautii Laos AS429
Dendrobium schrautii .mv'ie’gpam TBG118323
Dendrobium schuetzei Phiﬁppines TBG119088
Dendrobium sinense Chma Cheng Jin s.n.
Dendrobium sinense Thailand AS439
Dendrobium sinense Thailand TBG123793
Dendrobium singkawangense Borneo TBG141081
Dendrobium speetatissimumni Borneo TBG133877
Dendrobium sutépense Thailand TBG124385
Dendrobiyin suzukii Vietnam TBG132872
Dendrobium tobaense Sumatra & Sulawesi TBG126681
Dendrobium trankimianum Vietnam TBG127512
Dendrobium trigonopus Myanmar TBG119100
Dendrobium vogelsangii Sumatra & Sulawesi TBG s.n.
Dendrobium wattii Vietnam TBG s.n.
Dendrobium williamsonii India TBG119271
Dendrobium xanthophlebium sin. loc. TBG s.n.
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Taxon Origin Voucher
Section Amblyanthus

Dendrobium melanostictum sin. loc. TBG s.n.
Dendrobium stockeri sin. loc. TBG130082
Section Callista

Dendrobium densiflorum India TBG s.n.
Dendrobium farmeri India TBG s.n.
Dendrobium palpebrae JThailand TBG s.n.
Dendrobium sulcatum India TBG s.n.
Section Conostalix

Dendrobium lobbii sin. loc. TBG s.n.
Dendrobium pachyglossum ‘Thailand TBG124380
Section Cuthbertsonia

Dendrobium cuthbertsonii sin. loc, TBG s.n.
Section Dendrobium

Dendrobium anosmuin SiI“l.rl.OC. TBG s.n.
Dendrobium atavus sin. loc. TBG s.n.
Dendrobium chrysanthum sin. loc. TBG s.n.
Dendrobium fimbriatum sin. loc. TBG s.n.
Dendrobium hancockii sin. loc: TBG s.n.
Dendrobium linawianum sin. loc. TBG s.n.
Dendrobium duteelum. sinsloes TBG122798
Dendrobium moniliforme sin. loc: TBG s.n.
Dendrobium nobile sin. loc. TBG s.n.
Section Distichophyllumn

Dendrobium bifarium sin. loc. TBG s.n.
Dendrobium ellipsophyllum sin. loc. TBG126635
Dendrobium lamrianum Borneo TBG s.n.
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Taxon Origin Voucher
Dendrobium maraiparense Borneo TBG137292
Dendrobium nemorale Philippines TBG s.n.
Dendrobium uniflorum sin. loc. TBG120499
Section Inobulbum

Dendrobium muricatum sin. loc. TBG s.n.
Section Pedilonum

Dendrobium secundum sin.loc. TBG s.n.
Section Rhopalanthe

Dendrobium crumenatum sin. loc. TBG s.n.
Section Stachyobium

Dendrobium delacourii sin. loc. TBG s.n.
Dendrobium diodon sin-. loc. TBG116089

* TBG series indicate acgession. numbers of the living collection database at

Tsukuba Botanical Garden.

4.3 Results

The strict consensus tree (Fig. 4.3), derived from phylogenetic analyses
of ITS sequences, demonstrated that Dendrobium.section. Formosae sensu lato
comprised 2 clades'with 2'taxa,'D. frigonopus and D. jerdonianum, being placed
outside these two clades. Eight subclades with high bootstrap supports and
seven subclades® with! less 50% Mootstrap walues..were? well revolved in
CladeA. Sampled taxa of the same species were placed in the same subclade.
In the other clade, much fewer taxa were included, i.e. D. dearei, D. schuetzei,
D. parthenium, and D. sanderae, with 100% bootstrap value. Although it
seemed that D. jerdonianum was placed as the sister taxon to CladeB but its
support was less than 50% bootstrap value. In the ITS tree, it should be noted

that supports for individual section of genus Dendrobium were high, ranging
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from 80% to 100%, but their relationships appeared ambiguous and less
support (bootstrap values less than 50%).

The cladogram derived from phylogenetic analysis of matK sequences
are shown in Fig. 4.4. Members of section Formosae were sorted into 2 clades
with D. jerdonianum and D.trigonopus being placed in neither clades. Rather,
D. jerdonianum was placed as a sister taxon of section Stachyobium while D.
trigonopus was placed with members of section Dendrobium, section Callista
and section Districhophyllum. In both €ases, bootstrap supports were less than
50%.

CladeA of the mati tree had boeotstrap support of 74% and seven
recognized subclades with"bootstrap supports more than 80%. Subclade A-2,
A-4 and A-6 were stillswithstand while other subclades were broken into
many smaller subclades/©or polytomy, when compared with the ITS tree.

CladeB of matK tree comprisecf Ythe set of taxa as in that of the ITS tree,
excepting for the placement of D. pd;'theﬁium. The taxon was placed as the
basal lineage in the matK tree whereas t_-];;ééksister taxon to D. sanderae in the ITS
tree. The support of CladeB il the matKtree is also very high at 100%.

Both ITS and matK treg are similar in.suggesting that section Formosae
may not be a menophyletic group. In addition, ‘two members of section
Formosae, namely D. jerdonianum and D.trigonopis were placed in neither
CladeA nor CladeB. Moreover regardless on these two taxa, other taxa
included in CladeA andCladeB ofiboth thel ITS treerand the matK tree, were
similar although their relationships among subclades were apparently
different. lt-seem-alse, that the ITS tree;was-somewhat;better,resolved than the
matK tree, which may 'be due to differences in phylogenetically information
sites in both datasets. As both the ITS tree and the matK tree were not much
different, both datasets could be combined for total evidence analysis. The
ILD test had been employed before combining datasets and it showed that the
datasets were not statistically incongruent. Thus the analyses of combined ITS

and matK datasets were conducted.
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Combined matK and ITS datasets analysis

The results of ILD test between matK and ITS datasets showed that the
original ILD values were lower than 95% of the ILD values determined
through random partitioning indicating that the two datasets were not
significantly incongruent (Huelsenbeck et al., 1996; Darlu and Lecointre,
2002). In this case, analyses of combined datasets provided better
phylogenetic resolutions than do individual datasets (e.g., Olmstead and
Sweere, 1994; Yukawa et al., 2002; Topik et al., 2005). Therefore, the combined
analysis of matK and ITS datasets was petiormed.

The combined data-matrix yielded 2 MP¥s (length = 1,849; CI = 0.44; RI
= 0.71). The bootstrap .ahalyses of combined datasets provided more
resolution and higher #han‘internal support for relationships than both of
individual datasets (Table 4.3); The strict consensus tree with the bootstrap
support and the nueleotide Substitutions was shown in Fig. 4.5.

Notably, members of Dendrobiit!m section Formosae are separated into 2
clades with 100% bootstrap support for ‘E;bth clades: CladeA consisting of 31
species and CladeB consisting of 4 species and 3 varieties. CladeA appeared at
somewhat “basal” position whereas Cla;:vleB_ occupied relative terminal on the
strict consensus tree.

Within CladeA, the strongly supported clades (BP=100) unite all
species of section Formosae, which originate from southeastern mainland Asia
and Indonesian Islands./Fhere are 10subclades inClade?, i.e. subclade A-1 to
subclade A-10,(Fig. 4.5), and the relationships among these are ambiguous.
Three subclades comprise only, one species: B. jamesianum~subclade A-8), D.
scabrilingue (subclade'A-9) and D. xanthophlebium (subclade A-10).

The subclade A-1, with the least bootstrap support (52%) composed of
the largest species within CladeA. There are 7 species within A-1 and they
subdivided into two with the high bootstrap supports. The first is of
Dendrobium infundibulum and D. sutepense (BP=100) while its sister composed

of D. sinense, D. hirsutum, D. longicornu, D. flexuosum and D. wattii.
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The subclade A-2 is of Dendrobium ayubii, D. tobaense, D. cruentum and
D. suzukii with 68% bootstrap support.

The subclade A-3 contributed Dendrobium bellatulum and D.
christyanum with 100% bootstrap support.

The subclade A-4 consisted of Dendrobium ovipostoriferum, D.
singkawangense, D. lowii and D. bostrychodes with 100% bootstrap support as
well.

The subclade A-5 which consisted: Dendrobium draconis, D. kontumense,
D. ochraceum, D. roseiodorum and D. trankiiinnum with 89% bootstrap support.

The subclade A-6-is-of Dendrobiuni-spectatissimum and D. vogelsangii
with 100% bootstrap suppert.

The subclade A-Z«€onsisted of’LDendrobium cariniferum, D. willimsonii, D.
schrautii and D. formosumt with 100% bootstrap support.

In the other-clade of quniosaé: CladeB is clearly separated from the
other species of the section wwith higl;f_l?qetstrap support well resolved. This
clade consisted of 6 taxa: Deﬁql_%_obium{'éedaﬂrei formed the basal lineage to the
clade of D. parthenium, D. sdnderae (a@&arieties: var. luzonicun, var. major
and var. surigaense) and D. schuetzei, wh;se'the relationships are ambiguous.

Dendrobium trzgonovus and D. jerdonianiim were not resolved as any

member of any clade, neither CladeA nor CladeB of section Formosae nor

other sections.
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Table 4.3 Statistics from overall parsimony analyses of the separate and

combined data matrices.

matK (excluding ITS Combined

parts of trnK intron) sequences
No. of sites 1,588 795 2,383
No. of constant sites (%) 1,365 (85.9) 338 (42.5) 1,703 (71.4)
No. of variable sites (%) 141 (8.9) 116 (14.6) 257 (10.8)
No. of informative sites (%) 82/(5.16) 341 (42.9) 423 (17.8)
No. of steps (substitution) 289 1,546 1,849
No. of MPTs 5,000+ 3 2
CI (excluded uninformative 0.6738 0.4250 0.4437
characters)
RI 0.8847 0.6844 0.7068
No. of clades and subclades 18 37 45
with BP >80

4.4 Discussion 7

The following discussions were based on combined ITS and matK

datasets phylogenetic analysis:

Monophyly and circumscription of section Formasae sensu stricto

The phylogenetictanalysis results’ do not support the monophyly of
Dendrobium section Formosae sensu lato: The species of Formosae as currently
circumscribed fell into 2 separate well-suppezted clades with high bootstrap
support for'each elade./Lindley (1859), who first established this orchid group
under the subsection namely Nigrohirsutae, characterized the group by the
presence of short black hairs on leaves and leaf sheaths. All species of CladeA,
including D. trigonopus and D. jerdonianum, possess blackish hairs on leaves
and leaf sheaths. On the other hand, after much extensive examination on

living plant
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materials, it was found that all species of CladeB do not have any hairs or
trichomes on their leaves and leaf sheaths. If not considering D. trigonopus and D.
jerdonianum that they were not included in CladeA, these two taxa and the
member of CladeA fit very well with the diagnostic character of section Formosae.
It could be supposed that only putative synapomorphic character of Dendrobium
section Formosae sensu lato (CladeA & CladeB) is the white or yellowish white
flower with hard texture perianths.

Accordingly, to resolve the polyphyly.ef section Formosae, one may choose
to include only species in CladeA as the section Formosae. Morphologically, D.
trigonopus, D. jerdonianuuwandssome species of Distichophyllum and Conostalix also
have the blackish hairs of trichémes on leaves and leaf sheaths. It is reasonable to
add more characters fordelimiting the section Formiosae sensu stricto. Tt appeared
that all members of CladeA hayve ﬂowe;:ing shoots with far distichous leaves that
are not imbricate, and flowers whose latfe_llgm are with more or less callus.

Hence, section Feormgsae can be dg;-_ﬁ_ir;ed as having these three characters,
namely (i) blackish hairs on leaves and leéf::s"heaths, (ii) stem with far distichous
leaves that is not imbricate and (iii) ﬂowef—Wi‘,th more or less callus on labellum.

The moleculai phylogeny could not sugoest antinambiguous relationship
of CladeB to any of Cladel to CladelV, nor to Dendrobium jerdonianum nor to D.
trigonopus. Therefore,” the establishment of the neéw section for cladeB was
suggested. This section ;wouldgsbe; characterized~by~stem with rather close
distichous leaves, leaf base being imbricate and labellelum without callus.

In addition,.Dendrobium jerdonianum and.D., trigonopus.should be removed
from section Formosae, ‘and“further ‘determination’ of- their affinity should be
conducted. These two species have the blackish hairs on their leaves and leaf
sheaths, as other members of section Formosae sensu stricto, however, all analyses

in this study did not resolve their relationship to any clades.



61

Morphological variation among subclades of section Formosae

After delimitation of section Formosae based on molecular phylogeny in
this study, Formosae as here recognized is monophyletic. Within the section, the
taxa form into 10 subclades. The relationships within each subclade based on
morphological characters (Table 4.4) are discussed following:

Subclade A-1 to A-6 and A-8 were nested together. However, there are
diverse morphological characters among of even within each subclade.

Subclade A-1 is the largest subclade in"CladeA. Most taxa, contained in
this subclade, are similar in having the straight or flexuous pseudobulbs and in
having the white flowers*With natrowly conical mentum and low keel on the
abxial surface of sepalst" Only' D. sinense have fusiform pseudobulbs, broadly
conical mentum and obs€uré Kegl'on back of sepals. It is surprisingly that it was
included in subclade A4l but not sul;;clade A-3 because the characters of D.
sinense is similar to all'members of subéiadg A-3. Its flowers are almost identical
with D. christyanum, and'its fusiform pse‘l_;r_d_c')bulbs also similar with D. bellatulum.
However, the matK tree shows-that D. si@ﬁéé was not nested with the members
of subclade A-1 while they were included-"iogether in the ITS tree. These could be
assumed that D. siuense is descendant species, arose from the taxa of both
subclade A-1 and A-3.

Subclade A-2 iricluded the closely related species of Dendrobium cruentum,
D. ayubii, D.-tobaense and gD, ssuzukiic~They nshaxed-, several synapomorphic
characters of floral morphology.“The ‘members~of this"subclade could be easy
recognized, by greenish yellow flower, colour, linear, to lanceolate petals, broadly
conical mentum, “the “thick “and “hard labelluin with-red 'stiff-callus and the
triangular falcate side lobes of the labellum. However, they also obviously differ
in the shape of mid-lobe and detail of callus on the labellum.

Subclade A-3 consists Dendrobium bellatulum and D. christyanum. They all

have broadly conical mentum and reniform mid-lobe of the labellum.
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Subclade A-4 and A-6 consists the species originated from Borneo,
Sumatra and Sulawesi Islands. Subclade A-4 demonstrates that Dendrobium
bostrychodes and D. lowii are the closely related species. This agrees with the floral
morphology: the very narrowly conical mentum and the wing-like keel on
abaxial surface of sepals. D. singkawangense was also nested in this subclade
although it has shortly conical mentum and its keel on abaxial surface of sepals
lacks the wing-like character. However, the species shared the yellowish flower’s
colour with D. bostrychodes and D. lowii afd«its verrucose callus on labellum is
also similar to D. bostrychodes..D: ovipdétoriferum was also included in subclade A-
4. The species has the similapcharacters in having white flower, very narrowly
conical mentum, keel o thé abaxial surface of sepals and verrucose callus on
labellum. Subclade A-6 €omprises D. s.pé'ctatissimum and D. vogelsangii. They are
similar in having the white colour ﬂowé-.{rsJand shortly conical mentum.

Although subclades A=4 and A-é-_wgre not formed the sister taxa despite
the same geographic distribution, both gqbclades are resembled in having the
flexuous pseudobulbs with rather short Iéaf’;-blades. Unfortunately, there are no
more plant materials of other Forirosae Speeles originated from Borneo, Sumatra
and Sulawesi Islands, which are rare and seem extinci nowadays due to the over
collecting from the natural habitats and deforestication. However, it could be
postulated that D. eryythropogon, D. radians and D. Sculptum may be placed in
subclades A-4/because they havesthe character of very.narrewly conical mentum.
On the other hands, D sisuroense, may be incltided in subclades A-6 because it
has white flower and shortly. conical mentum similar to, D. spectatissimum and D.
vogelsangii.

Subclade A-5 contains taxa with the following floral characters: a slender,
narrowly conical mentum, a dilated base of the column and a raised margin of
the column foot.

The taxa included in subclade A-7 are clearly separated from the other 9

subclades. Morphologically, they are similar in having flowers with narrowly
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conical or shortly conical mentum and the elongated or hair-like callus on the
labellum.

Subclade A-8 to A-10 has only 1 taxon in each subclade, Dendrobium
jamesianum, D. scabrilingue and D. xanthophlebium, respectively. D. jamesianum
have the similar floral character with D. infundibulum but was not included in
any subclades, even subclade A-1. To reexamined D. infundibulum complex,
much larger plant materials are needed: Morphologically, D. scabrilingue and D.
xanthophlebium are resembled to D. steperise, the taxa included in subclade A-1, in
their floral character: the shortly conical mentum, the low keeled on abaxial
surface of sepals, the petals mote or less same size with dorsal sepal and the
wart-like callus on theiglabellum: In this case, the other molecular markers are
needed for further study: .

Biogeography of each'subclade of sectié_n Eorinosae

When considering the phylogene"gic_ ;cree derived from the combined ITS
and matK datasets in the sight'of geograpﬁfe;.-‘distribution (Fig. 4.6). It was found
that 7 subclades of CladeA, A-1,/A-3, A5, A7, A-8 to A-10, were the mainland
taxa. They distributed from northeast of India eastward to southern China and
southward to Myanmar, Thailand and Indochina. The other 3 subclades of, A-2,
A-4 and A-6, CladeA restricted to southern Thailand, Malay peninsular and
Sumatra Islandy(subclade-A-2),and to, Borneo Island (subclade A-4 and A-6). It
appears that CladeA 'of section Formosae occupied quite large area and it seems
that the central distribution of the section may on northern Myanmar, northern
Thailand and northern Indochina®This is in agreement-with Eavarack et al. (2000)
and Aubroun (2005).

In contrast, CladeB of section Formosae are restricted to the Philippines
Islands. Biogeographically, CladeB is isolated from CladeA of section Formosae.
The morphological, molecular information are agreed with the biogeography

that CladeB is apart from other Formosae members. Therefore, it may be expected
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that taxa of CladeB speciated from the unknown local ancestor but not from
same ancestor of CladeA.

Dendrobium jerdonianum, the endemic species to southwestern India and
Sri Langka (Manilal & Kumar, 2004), is also isolated geographically from other
members of both CladeA and CladeB. The species may from its unique

speciation from local ancestor as same as expecting of CladeB. In contrast, D.
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Figure 4.6 Geographic distribution of taxa in clades and subclades recognized
from the combined datasets analysis of Dendrobium section Formosae. D.

trigonopus and D. jerdonianum were unplaced taxa formerly classified in section

Formosae.



Table 4.4 Morphological characters in each clade and subclade of Dendrobium section Formosae.

Size of petals compare

Subclade Pseudobulbs Leaves Floweg Shape of mentum with size of dorsal Keel on back Callus on
arrangement colour sepal of sepals labellum
A-1 Straight or flexuous | Far distichous White Narrowly conical'or Boarder or the same Low keel or Hair-liked
or fusiform broadly conical size obscure keel
A-2 Straight or flexuous | Far distichous Light Broadly conical Narrower Obscure Wart-liked
s
A-3 Fusiform or straight | Far distichous m;c,e ‘ Broadly conical More or less the same | Obscure Wart-liked
A-4 Flexuous Far distichous low or/ | Very narrowly conical or | Boarder or the same Wing-like keel | Wart-liked or
whige shortly cqxnicgl size or low keel hair-liked
A-5 Straight Far distichous Y.eTlow or Very narr‘é}vly conical or | More or less the same Low keel Wart-like callus,
white {; natrowly. conical without callus in
J . . A D. kontumense
$ -
A-6 Flexuous Far distichous White Shortly Coﬁi';'é} Boarder or the same Wing-like keel | Wart-like callus
J s 2220 size or obscure
A-7 Straight or flexuous | Far distichous White or - Narrowly conical or Boarder or the same Wing-like keel | Hair-like callus
creamy | shortly.conical ~ size or low keel
| yellow _‘L J
A-8 Straight Far distichous & {f White Narrowly conical ﬁngrder Low keel Hair-like callus
A9 Fusiform or straight | Far distichous White Shortly conical More or less the same | Obscure Wart-like callus
A-10 Straight Far distichous White Shortly conical More or less the same | Low keel Wart-like callus
B Straight Close distichéus]| |{White Broadly conicalior Boarder Wing-like keel | Absent
narrowly conical or very
narrowly conical
D. trigonopus Straight Far distichous Yellow Broadly conical More or less the same | No keel Lamella
D. jerdonianum Straight or flexuous |#Far distichous Orange Broadly conical More or less the.same | Low keel Wart-like callus
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4.5 Conclusion
The phylogenetic analyses result in this study indicated the non-
monophyly of Dendrobium section Formosae sensu lato. The result resolved the
position of the Formosae hairless species from the Philippines Islands. It is here
recognized as clearly separated group from the Formosae hairy species on the
basis of molecular, morphological and biogeographical informations.
Accordingly, I suggest that section Formosae sensu stricto should be

ladesB should be established as a

included only taxa in CladeA \\

& whplaced taxa, D. jerdonianm and D.

@n Formosae and further

investigation of their affini other section i uired.

new section of the genus Dendrobium.

ﬁg::_“- 4

trigonopus, should
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CHAPTER V
TAXONOMIC STUDY

5.1 Introduction

This chapter aims to provide a taxonomic revision of the genus
Dendrobium section Formosae in Thailand and adjacent areas. The geographic
areas included in this study were Sric Lanka, India, Nepal, Bangladesh,
Bhutan, Myanmar, China, Thailand, La6s,Vietnam, Cambodia, Malaysia,

Indonesia and the Philippines.

5.2 Materials and methods

5.2.1 Plant materials

The orchidsgentis Dendrobium section Formosae were studied from
herbarium specimens  deposited at the Department of Systematic Botany,
University of Aarhus™ (AAU); Harva_ijqr University, Oakes Ames Orchid
Herbarium, United state ‘6f “America (AMES); Kasin Suvathabhandhu
Herbarium, Department of Botany, Chulalongkorn University, Bangkok,
Thailand (BCU); Herbarium, Botanical Section, Department of Agriculture,
Bangkok, Forest Herbarium, Thailand (BK); National Park, Wildlife and Plant
Conservation Department, Bangkok, Thailand (BKF); British Natural History
Museum Hetbafiuni (BM); Natiohal “Botani¢ Garden<of Belgium, Belgium
(BR); Botanical Museum, University of Copenhagen, Denmark (C);
Department of Biology,, Chiang Maiy University) Herbaritnms (CMU); Royal
Botanic/Garden, Edinburgh, U.K. Scotland (E); Royal Botanic Gardens, Kew,
England (K); Khon Kaen University Herbarium (KKU); National Herbarium
Netherland University of Leiden branch, The Netherlands (L); Botanische
Staatssammlung Muenchen, Munich, Germany (M); Muséum National
d'Histoire Naturelle, Paris, France (P); Queen Sirikit Botanic Gardens,
Herbarium, Thailand (QBG); National Museum of Nature and Science,

Tsukuba, Japan (TNS); Singapore Botanic Gardens, Singapore (SING) and
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Naturhistorisches Museum Wien, Austria (W). Approximately 1,000

specimens were examined.

In addition, orchid specimens also collected from their natural habitats
throughout Thailand. The photographs of the plants habit and the flower
were taken for each material. Specimens were prepared according to standard
procedures for herbarium materials (Bridson & Forman, 1999), and deposited
at BCU. When feasible, fresh materials were prepared as following: the
flowers were preserved in 70% ethanol-fosftirther morphological study, the
mature leaves were preserved in 70% FAA for anatomical study and the
young leaves or flowers*were preserved in silica gel for molecular study. In
addition, herbarium specimens were prepared and kept at the Professor
Kasin Suvatabhundbu® Herbarium, .I_?'Iépartment of Botany, Chulalongkorn
University (BCU) and the Forest Herbariﬁm (BKE).

5.2.2 Laboratory work ¥ .

In order to examine the driea;figrbarium materials, the specimens
were rehydrated by boiling i water fo'r"'éﬁjroximately 3-5 minutes until soft.
After examination rehydrated herbarium materials.were dried and returned
to a packet on the sheet. The standard dissection procedure was adopted for
floral examination. Each sepals, petals and labellum were removed and
measured. Then, they werte flattened) and dawn with the inner surface,
occasionally outer surface. Both vegetative and floral characters were
observed by steredmicroscope (Nikon' SMZ-1B) and -measuied. by using ruler
or vernire. The type or quationable specimens were photographed for further
examination. The line drawing iullustrations of each species were prepared

by Mr. Tanucha Boonjarus and Ms. Sirilax Tapdechachan.
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5.2.3 Determination
Determination of taxonomic entities of each specimen was based on
the existing diagnostic keys available from Floras or manuals of orchids of
Thailand and neighboring countries. Then, Botanical name of specimens were

confirmed by comparing the specimen to the type specimens.

5.2.4 Classification
In this work, the section and species have been arranged according
to Hooker (1890) and Seidenfaden (1895):
5.2.5 Taxonomic éreatment
Taxonomic treatments of s&)ecies and variety of Dendrobium section
Formosae were based #mainly /on rﬁéi‘phological data. Each species were
described and illustrated: Keys tOT:,. species and varieties, if any, were
constructed. Ecological and ge_ographicfa;l data of each species were noted.

{
2 )

5.3 Results : ez

According to the examination of"'piﬁnt collections from the herbarium
and addition collections-in-the-fields-in-thailand-and adjacent areas during
July 2005-Decembef 2008, 45 species and 4 varieties in section Formosae sensu
lato Hooker (1890) are enumerated. Both morphological and molecular
studies suggested that 6 species and 4 varieties should be removed from the
section. Amorng theses, 4 species and 4 varieties were proposed to erect as the
new séctiof atid 2\specieswere leaved asthe ufiplaced taxs, el no definitive
section,ffor future studies. Consequently, 39 species were retained in the

section Formosae.
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SECTION FORMOSAE
(Benth. & Hook. f.) Hook. {., Fl. Brit. Ind. 5: 710. 1890. Type: Dendrobium formosum
Roxb. ex LindL

Dendrobium subsection Nigrohirsutae Lindl., Journal of the Proceedings of the
Linnean Society of London, Botany, 3: 16. 1859.

Dendrobium subsection Formosae Benth. & Hook. f., Genera Plantarum, 3: 500.
1883.

Dendrobium subgenus Nigrohirsuta Kraemnzl., Das Pflanzenreich, IV, 50. II. B. 21,
Part 1, p. 85.1910:

Dendrobium section Oxygenianthe Schltr., Repert. Spec. Nov. Regni Veg. Beih. 1(6):
448.1912.

Flowering shoots erect, thickiand leafy. Ljé_abes rather far distichous, dark hirsute

hairs covered on leaves and leaf 'sheaths,,é;sﬁecially when young. Inflorescences

one-flowered or 3- to 4-flowered, up to 6;ﬁ6Wered, usually borne on distal part

of stems. Flowers large, usually white, _Eé_r_ély yellow or with a contrasting

labellum. Mentum prominent, usually straighf, conical.. Labellum 3-lobed, with

more or less callus (excepting for Dendrobium kontuniense). Operculum not bent

upward.

DISTRIBUTION '—“The Formosae-species distribute’ in mainland Asia from
Northwest India and South China to Myanmaf;*Thailand and-Indochina. They

also distribute from Sumatra te BorheoIslands.

ETYMOLOGY — Latin: formosus, beautiful, finely formed.
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KEY TO SPECIES
1-a. Mentum broadly conical. ... 2.
1-b. Mentum shortly conical. .........cccccciviiniiiiiiiiiiiiceece 9.
1-c. Mentum narrowly conical. ..........ccooiiiiiiniiiiiiincce 16.
1-d. Mentum very narrowly conicali..i.iiifi b 26.
2-a. Petals lanceolate.............i 3.
2-b. Lateral, petals OVat@uuii it et i i ettt e 7.
3-a. Mid-lobe of the labellum triangulatr when un-flattened or obovate when
flattened. ............ =0 . 0 8 Bod 578 A A 4.
3-b. Mid-lobe of the labellum clavate, mz;!rgin INVOLULE. oo, 5.
4-a. Disc of the labellum with 8 median kéels' between the 2 outer keels, margin
of mid-lobe denticulate...... .2 - .................................. 6. D. cruentum
4-b. Disc of the labellum with 5 median keéls l-_o_etween the 2 outer keels, margin
of mid-lobe undulate. ... L. .......... 31. D. suzukii
5-b. Mid-lobe of the labellum with narrowed basal claw. ............ 32. D. tobaense.
5-b. Mid-lobe of the labellum sessile. ..............ccccoceniiiiiinniiiiccccccees 6.
6-a. Disc of the labellum with 3 low median keels between the 2 higher outer
KEEIS. et e s i e 1. D. ayubii
6-b. Disc of the labellum withia low median keels between the 2 higher outer
KEEIS. e 33. D. toppii
7-a. Side lobes of the labellum obliquely obovate, mid-lobe recurved backwards
more than 90 degree of angle. ...........ccccooiiiiinniiiiie, 2. D. bellatulum
7-b. Side lobes of the labellum obliquely widely elliptic, mid-lobe recurved

backwards less than 90 degree of angle. ............cccceeiiiiniiiiiiiniiiice, 8.
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8-a. Keels on the disc labellum indistinct and bearing verrucose callus. .................

..................................................................................................... 5. D. christyanum
8-b. Keels on the disc labellum distinct and smooth. ......................... 26. D. sinense
9-a. Petals distinctly broader than dorsal sepal............cccccocoivnniiiinniiiiinnnes 10.
9-b. Petals more or less same size with dorsal sepal........c.cccoeevnicncinninnncene 11.

10-a. Side lobes of the labellum obliquely semi-circle, mid-lobe oval. ......................

.............................................................................................. 29. D. spectatissimum

10-b. Side lobes of the labellum obliquely triangular, mid-lobe transversely

ODIONG. ...ovininininirinnn oy O s 10. D. formosum
11-a. Mid-lobe of the labglluma'suborbicular. .................... 39. D. xanthophlebium
11-b. Mid-lobe of the labellum ellipticor ODOVALE. Horot st eeeeeeeerrresesssocceeeeeresseese 12.

12-a. Ratio between length of mentum am;l_length of dorsal sepal equal or less

than 2:5. ..ceeveeeverer il . R0 R N 13.

12-a. Ratio between length of mentum and Teﬁ"'gth of dorsal sepal more than 2: 5.

13-a. Side lobes of the labellum with many transversely papillose-verrucose

callus, mentum up-cueved. .. 36. D. vogelsangii

13-b. Side lobes of the labellim with warty'elevated veins running along the

length, mentanystraight. .00 Ll L L G Ll b L L L 14.
14-a. Mid-lobe-of.thelabellum.thick,apex-acute. «...sm. 4.5 w0 23. D; scabrilingue

14-b. Mid-16be of the labellum thick at the median area, the lateral areas thin,

apex acuminate. ... 30. D. sutepense

15-a. Mid-lobe of the labellum with claw, margin crenulate, not undulate. .............

....................................................................................................... 28. D. sisuroense

15-b. Mid-lobe of the labellum without claw, margin undulate. ...........c..ccccoeueuenneeee.

............................................................................................ 27. D. singkawangense
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16-a. Petals distinctly broader than dorsal sepal. ..........ccccoccoiiiiiiiiiiniiis 17.
16-b. Petals more or less same size with dorsal sepal. .........ccccccoeeinniiniiniinnnes 21.
17-a. Side lobes of the labellum obliquely triangular, mid-lobe transversely

oblong, disc with 5 distinct keels .............cccoeiiiiniins 18. D. multilineatum
17-b. Side lobes of the labellum obliquely ovate. ............ccccccccoiiiiiiiiiiiis 18.
18-a. Mid-lobe of the labellum same size with each side lobe, apex rounded or

(<14 bI=T TR . . .\ LY/ 37. D. wattii
18-b. Mid-lobe of the labellum bigger than each side lobe, apex emarginated. .......

................................................................................................................................. 19.
19-a. The keels at apical part of discand "lche slightly elevated veins on side lobes

19-b.

of the labellum beating short hair—liké callus:...cotueennnnen. 14. D. jamesianum

The keels at apical part of disc and tf1_e slightly elevated veins on side lobes

of the labellum bearing minutely wart-like callis. ..........coovvrrerreneineierenenne. 20.

20-a. Disc of the labellum with “twe singular, thickened, ligulate lines” (after

Reichenbach'’s original deseription). wiiuti. voverererreeeeennen. 35. D. virgineum
20-b. Disc of the labelluindack-the-above character;apex of the mid-lobe deeply

emarginated, V-shaped sinus ... . 13. D. infundibulum
21-a. Labellum without any,callus, excepting/for 3-5 verruculose keels on the

mid-lobe. .l L e L e L 34. D. trankimianum
21-b. Labellum with long hair-like callus. ... Sl 22.
21-c. Labellum with wart-like or minutely hair-liKe callus. ............. 0. 24.
22-a. FIOWers resupinate. .........cccccccveiviiiiniiicinieiniicieietnietseeeste e 23.
22-b. Flowers not resupinate. ..........ccoceeevueeniriecineineeninieinieeeereenens 24. D. schrautii
23-a. Abaxial surface of each sepal with wing-like keel, each keel continuing

downwards to ovary, mid-lobe of the labellum transversely oblong. .............

....................................................................................................... 4. D. cariniferum
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23-b. Abaxial surface of each sepal with obtuse keel, each keel, mid-lobe of the

labellum orbicular or very widely ovate...........c.cccceuneee 38. D. williamsonii

24-a. Petals lanceolate or narrowly elliptic, labellum with wart-like callus. .............

24-b. Petals obovate or elliptic or rhombic, labellum with minutely hair-like

CAILUS. et 11. D. hirsutum
25-a. Mentum longer than dorsal sepal, margin of mid-lobe fimbriate. ....................
...................................................................................................... 16. D. longicornu

25-b. Mentum as long as dorsaksepal, margin of mid-lobe undulated and crisped.

......................................................................................................... 9. D. flexuosum
26-a. Labellum without any callus.t......... AN M e 27.
26-b. Labellum with verrugose callus........ ............................................................ 28.
26-c. Labellum with hair-like callus: ......................................................... 31.
26-d. Labellum with transversely: rugulose. caHus ..................................................... 32.

27-a. Length of side lobes shorter than length of mid-lobe, mid-lobe elliptic when

flattened. ........ P rrr——T e 7. D. draconis
27-b. Length of side lobes as same as length of mid-lobe, mid-lobe orbicular. ........
.................................................................................................... 15. D. kontumense
28-a. Petals more or lessisame size with dorsal sepal. ....L.0.. 0. 29.
28-b. Petals broader than,dorsal.Sepal. ... m.. wem. s e s g s60me e s ede o evenvevenernenene 30.

29-a. Petalsielliptic-rhombic, labellum with densely verrucose callus on side lobes

and the median area of mid-lobe. .....ccooeeveeeeevieeeeeeeeeeann. 22. D. roseiodorum

29-b. Petals narrowly elliptic, labellum with verrucose callus only on veins of side

lobes and MId-10De. ......eeeeeeeeeeeeeeeeeeee e 19. D. ochraceum

30-a. Mid-lobe of the labellum semi-circle or transversely oblong. ............cccccce

.................................................................................................... 3. D. bostrychodes
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30-b. Mid-lobe of the labellum ovate. ........c.ccccoveereenneennee 20. D. ovipostoriferum

31-a. Side lobes of the labellum triangular obovate, mid-lobe with long claw,

keels on mid-lobe bearing long hair-like callus. ............ccccccccccune 17. D. lowii

31-b. Side lobes of the labellum triangular widely obovate, mid-lobe with shorter
claw, keels on mid-lobe bearing shorter hair-like callus. ............ccccccccccceiiiies

.................................................................................................. 8. D. erythropogon

32-a. Side lobes of the labellum roadly semi-circle, sometime side

lobes absent, mid-lob : i tch. .oveee. 25. D. sculptum

AUEINENINYINS
AR TUNMIINGAY
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1. Dendrobium ayubii J.B. Comber & J.J. Wood, Orchid Rev. 107: 89. 1999; ].B.
Comber, Orchids of Sumatra: 595. 2001; H.P. Wood, The Dendrobiums: 596. 2006.
Type: Parnata s.n. (holotype K!, spirit collection), Indonesia, West Sumatra,

Kerinci Mountain, 1998. Fig. 5.1; P1. 4: A.

Flowering shoots cluster, erect, slender, cylindrical, 27-45 cm tall, internodes 2-3
cm long, 0.4-0.6 cm in diameter, leafy along the upper part of stem, bearing
approximately 15 leaves. Leaves distichous,Spreading, coriaceous, both surfaces
densely covered with short black hirsute hairs, mid-vein grooved above and
ribbed below, oblong, apex‘unegually bi-lobed, each lobe subacute or obtuse, 3.8-
5.5 cm long, 1.8-2.5 cm Widgjleaf-sheaths covered with short black hirsute hairs,
1.6-2.7 cm long. Inflorescenges abbreviated, 1-flowered, borne at the apical part of
both leafy and leafless stems, €merging from base of leaf sheaths opposite the
blade; peduncle and raghis' glabrous, (5.._5—0.9 cm long; floral bracts concave,
abaxial surface covered with dense black Hiréute hairs, adaxial surface glabrous,
narrowly lanceolate, apex actite; base truﬁégtg_. 2-to 4-veined, 1-1.8 cm long, 0.2-
0.5 cm wide. Flowers resupinate, mostly cfeam with pale green nerves, lip pale
yellow with bright red keels. Sepals spreadiﬁg-, slightlyrecurved distally, margin
entire, abaxial surface‘with inconspicuous keel; dorsal sepal lanceolate, apex
acuminate or attenuate;-base truncate, 3-veined, 2-2.9-em long, 0.8-1.2 cm wide;
lateral sepals obliquely triangular- lanceolate, apex acuminate or attenuate, base
obliquely truncate, '5- teo 7-veined; posterior ‘margin' 2.2-3 cm long, anterior
margin 2.8-3.5 cm long, 1.2-1.7 cm wide at baseje. 0.2 cm widé-at apex. Mentum
broadly conical, saccate,;apex obtuse,1<1.5 cm! long. Pétals recurved backwards,
linear or narrowly lanceolate, apex acute, base truncate, distal margins minutely
erose, basal half margin entire, 3-veined, 1.8-2.5 cm long, 0.5-0.8 cm wide at base.
Labellum 3-lobed, 2.1-2.5 cm long, 2.1-2.5 cm wide across side lobes; claw
shallowly triangular, 3-4 mm long; side lobes obliquely narrowly triangular,
falcate, apex acute, margin entire; disc oblong, prominent, with 5 keels, rough at

apical part, the outer two keels taller than the three middle keels; mid-lobe
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thickening, hard, decurved, apex acute, margins folded tightly inwards forming
a narrow clavate structure, 1.1-1.6 cm long, 0.2-0.4 cm wide. Column surface
smooth, dilated at base, 4-5 mm long, 4-6 mm wide at base; foot surface smooth,
10-13 mm long, ca. 11 mm wide at base; stigmatic cavity widely obovate or
widely oblong; stelidia triangular; connective linear or narrowly triangular;
anther cap widely ovate, surface minutely papillose, apex emarginate, basal
margin ciliate, adaxial surface sulcate, 2.9-3.5 mm long, 3.9-4.2 mm wide; pollinia
4, in 2 pairs, each pollinium narrowly elliptie; without caudicle and visidium.
Ovary (including pedicel) clavate, glabrous, 6-grooved, 1.9-2.2 cm long. Capsule

not seen.
DISTRIBUTION. — Indonesia.
HABITAT AND ECOLO@Y. & Unknown .

SPECIMENS EXAMINED. — INDONESIA: Ex,Cult Ayub Parnara s.n. (K), West
Sumatra, Mt. Kerinci, 1998. :

NOTE. — Dendrobiunt-ayubii is similar to D. tobaense but its side lobes of the
labellum are boarder than those of D. tobaense. The disc of the labellum lack the
verrucose callus but insteaded, has 5 ridges.and, the mid-lobe is not narrowed

basally.
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FIGURE 5.1. Dendrobium ayubii ].B. Comber & J.J. Wood A. Leaf; B. Dorsal sepal;
C. Lateral sepal; D. Petal; E. Labellum; F. Lateral sepal, abaxial surface; G.

W

Column and column foot, from below, anther cap removed; H. Column, from
below; I. Labellum, side view; J. Labellum, front view; K. Anther cap; L. Pollinia.
Drawn from Ayub (Parnata s.n.) s.n. (holotype) by Mr. Tanucha Boonjaras.
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2. Dendrobium bellatulum Rolfe, ]. Linn. Soc., Bot. 36: 10. 1903; Thaithong, Thai
Orchid: 174. 2000. Type: A. Henry 11,109 (holotype K!), China, Yunnan, Mengtze,
Southeast mountain-forest, at 5,000 ft alt. Fig. 5.2; P1. 4: B.

D. bellatulum var. cleistogamia Pradhan, Indian Orchids: Guide Identif. & Cult.
2:331. 1979. Type: U. C. Pradhan’s Collector 11/75 (holotype PH), India,

Manipur.

Flowering shoots erect, fusiform or cylindrical, sulcate, slightly constricted at
nodes, yellowish green or*grecinrOr brown or fulvous, 4-7 cm tall, internodes 0.9-
1.7 cm long, 0.5-1.2 cmin diameter, leafy at upper part of stem, up to 4-6 leaves.
Leaves distichous, spreading, sometime t_wist at base, thinly coriaceous, mid-vein
grooved above and ribbed below, both surfaces particularly covered with black
hirsute hairs, green or dall green, oblong_ or elliptic-oblong, apex unequally bi-
lobed, each lobe obtuse orisubacute, 2.8—37'-:? cm long, 1-1.7 cm wide; leaf-sheaths
covered with black hairs, ea. 1-em long_.l-,_- '-Iqﬂorescences abbreviated, 1- to 2-
flowered, borne from nodes at the upperiﬁp_‘sjc or sometime middle portion of
both leafy and leafless‘stems; peduncle and rachis glabrous, light green, 0.2-0.3
cm long, covered withbracts; floral bracts abaxial surface covered with sparsely
black hairs, adaxial surface glabrous, greenish brown or brown, oblong or
elliptic-oblong, concave, apex.acuminate.or, attenuate,. base truncate, 2- to 4-
veined, 0.5-0.9 e¢m long; ca: 0.4 ‘em"wide. "Flowers papyraceous, resupinate,
unscented, up to c. 2.5 cm in diameter; sepals afid petals white or creamy white;
mentum orangish white'from outsidej labellum red'or reddisk orange, side lobes
and disc pale red, becoming dull red with age, mid-lobe yellow when young,
turning to yellowish orange or reddish orange; column white, pale red below
stigmatic cavity, foot dark red, stigmatic cavity white, anther-cap white, pollinia
yellow, pedicellate ovary yellowish green to light green. Sepals spreading,
slightly recurved distally, margin entire, abaxial surface without keel; dorsal

sepal elliptic-oblong or ovate-oblong, apex acuminate or acute, base truncate, 3-



81

to 5-veined, 1.1-1.6 cm long, 0.5-0.9 cm wide; lateral sepals obliquely triangular-
ovate or triangular-oblong, apex acuminate, base obliquely truncate, 5-veined,
hardly visible, posterior margin 1.2-2.3 cm long, anterior margin 2-2.4 cm long,
0.9-1.5 cm wide at base, ca. 0.3 cm wide at apex. Mentum broadly conical, saccate,
apex obtuse, 1.4-2.1 cm long, 0.4-0.7 cm in diameter. Petals spreading, ovate or
oblong-ovate, slightly cuneate at base, apex acute or acuminate, base truncate,
margin entire, 1.3-1.8 cm long, 0.6-1 e¢m wide. Labellum 3-lobed, pandulate in
outline, 2.1-2.9 cm long, 1.2-1.7 em wide acioss side lobes; claw transversely
oblong or shallowly triangular, ca. 2 mm long; side lobes obliquely obovate, apex
obtuse or subacute, margin eniire; 3 to 5 slightly elevated veins running along
each side lobe; disc thickening, warty 5-keeled, narrowly oblong; mid-lobe
reniform, with short claw, extremely recgryed backward, more than 90 degree of
angle, apex emarginai€, margin entire’ or slightly undulate, median ridge
somewhat thick, bearingwart-like Callus‘; ._continuing from disc, 0.9-1.3 cm long,
1.2-1.6 cm wide. Column.:5-8 mm long,v-?—é mm wide at base; foot concave,
cymbiform, broad at middle, waxy; 2—obt11,_s—e~13_{ caninated, 12-15 mm long, 10-15
mm wide at middle; stigmatic cavity cirzgl;qr or ovate sometime obcordate;
stelidia triangular; connective narrowly tﬁangular; anther cap orbicular or
widely obovate, surface minutely papillose, adaxial side sulcate, apex
emarginated, basal margin minutely ciliate, 2.3-2.5 mm long, 2.1-2.6 mm wide;
pollinia 4, in 2 pairs, each-pollinium narrowly. elliptic, without caudicle and
visidium. Owvary,  (including ‘pedicel)’ narrowly clavate; curved, glabrous,
somewhat waxy with 6-grooves, 1.2-1.9 cm long=€apsule dehiscent, green or dull
green, ovate ‘or ovate-elliptic twith” 37 ebtuse keels, apex with persistent dried

perianth, 2-2.7 cm long, 2-2.5 cm wide.
DISTRIBUTION. — China, Myanmar, Laos, Thailand and Vietnam.

HABITAT AND ECOLOGY.— Epiphytes s in dry evergreen forest or pine forest,
at 1,000-1,500 m alt. Flowering period: January-April.
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VERNACULAR.— Ueang sae phu (mmu%) Ueang sae doi pui (Lamu%ﬂaﬂﬂa)
(Chiang Mai).

SPECIMENS EXAMINED. — CHINA: A. Henry 11109 (E, K), Yunnan, Mengtze,
S.E. mountain-forest, 5,000 ft alt.

MYANMAR: W. Micholitz s.n. (K), southern Shan State, Pekon, 15 Dec. 1909;
R. H. Phillemore s.n. (K), S. Shan State, Keug Tung, 3,000-4,000 ft alt., Feb. 1910.

LAos: A. D. Kerr 1645(C); Bolovens, 1,000 m alt.; A. D. Kerr 2578 (K).

THAILAND: Kai Larseu, Esbern Waﬁicke & Tem Smitinand 2,489 (AAU), Doi
Sutep, Chiang Mai, 1,500/m alt.; Kai Larqen T. Santisuk & E. Warncke 2,146 (AAU),
Doi Pha Dam between Hang Dong and BQ Luang, 1,200 m alt., 5 July 1968; A.
Sathapattayanon 414 (BCU), sine loc., 04 ]aﬁ. 2006; O. Thaithong 333 (BCU), sine
loc., 14 Jan. 1988; O. Thaithong s.ii., sine loc.,?(j)_l]_:;iDec. 1989; C. Chermsirivatthana 923
(BK), Loei, Phu Rua, 1,170 m alt., 17 Apr. 1968; Cumberleg/Reeves 19 (C), Chiang
Mai, Doi Inthanond; [T B. G. Garrett 834 (K), Doi Langka, Me Sawi drainge, 1,480
m alt., 20 Nov. 1933; H*B. G. Garrett 746 (BKF), Doi Pa Na Tu between Hui Toh
Noi, Chiang Rai and, Hiu Pa-Na Tw, Chiang Mai1;550 m alt., 28 Dec. 1931; H. B.
G. Garrett 746 (K), Watershed between Me lao,” Chiang Rai District and Me
Kuang, Chiang, Mai.District, 1,580 m, alt.,.28 Dec. 1931; A. E.“G. Kerr s.n. (K),
Chiang Mai Province, 3 Dec. 1930; Kerr 5.n. (P), Chiang Mai, 15 Jan=1915; Kerr s.n.
(P), Chiang Mai, Doi Sutep, 4,500-5,000 ft alt., 27 June 1909; Koonkhunthod et al.
s.n. (BKF), Northeast, 28 Apr. 04; Larsen 2489 (C), Chiang Mai, Doi Sutep, Doi Pui,
1,500 m alt.; K. Larsen, T. Santisuk & E. Warncke 2489 (BKF), Chiang Mai, Doi
Sutep, Doi Pui (18°50' N, 98°54' E), 1,500 m alt., 15 July 1968; J. F. Maxwell 91-235
(CMU), Chiang Mai, Jawm Thong District, Mae Soi Subdistrict, Mae Soi Ridge,
near Ban Bah Gluay, 1,200 m alt., 8 Mar. 1991; |. F. Maxwell 96-24 (BKF, CMU, L),
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Lampang, Muang Bahn (Pan) District, Jae Sawn National Park, pine ridge off the
dirt road to Bah Miang Village, 1,250 m alt., 07 Jan. 1996; ]. F. Maxwell 96-99 (BKF,
CMU, L), Chiang Mai, Doi Chiang Dao Wildlife Sanctuary, east of Huay Mae
Gawk Station, pine ridge west of Doi Luang Mountain, 1,450 m alt., 27 Jan. 1996;
Menzies & Du Puy 325 (K), Chiang Mai, Doi Inthanon National Park, along road
to Mae Chaem, 1,000 m alt., Feb. 1983; W. Nanakorn et al. 10556 (QBG), Chiang
Mai, Muang District, Doi Sutep-Pui, 1,400 m alt., 03 Feb. 1997; S. Pumicong & M.
Wongnak 515 (QBG), Mae Hong Son, Doi Kowaloo, Ban Hauy Tong, 1,160 m alt.,
20 Dec. 2006; Put 3461 (BK, K), Chiang Mai, Doi Nang Ka, 17 Nov. 1930; A.
Sathapattayanon 418 (BCU), Chiang Mai, Doi Sutep-Pui National Park, Pha Dam
Unit, 1,360 m alt., 15 Feb. 2006;° A Sathapattayanon 443 (BCU), Loei, Phu Luang
Wildlife Sanctuary, Kok Huai-toei to Phg..nTa-loen, 10 Jan. 2007; Soradet 31 (BKF,
C), Chiang Mai, Doi Sutep, Doi Puf; GT 5197 (C), Mae Hong Son, SW of Ban
Luang at km 45-47, 1,140 m alt;, 29 Jan. !1_964; CT 7046 (C), Mae Hong Son, Doi
Chick Chong, W. of Pai, 1,500-1,700 m altf,-'_:lé Feb. 1968; GT 7646 (C), Mae Hong
Son, Mae Lanam, Pune Station, 1,200 m alt._;,_-(f)é,;Mar. 1971; GT 7646 (C), Mae Hong
Son, Mae Lanam near Boduang, 1,000-1,1_60_ m alt., 06 Mar. 1971; GT 8428 (C),
Chiang Mai, NE of Khun Mae Surin, 1,200 m- alt., 13 Mat..1978.

VIETNAM: L. Averyanov et al. VH 2,297 (AAU), Kon Tum, Dak Gley, 1,400-
1,500 m alt., 06. Dec. 1995; L. Averyanou, N:Q., Biuh & P.K..Loc VH 2,693 (AAU),
Lam Dong, Lac Duong, Pa Chay, Klong 'Lanh village, 1,600<1,700 m alt., 15 Mach
1997; Chevalier 30699 (P), Dalat, Lang Bian, 1,400~m alt., 15 Feb: 1914; Eberhardh
69B (P); F. Evrard 937 (P); Dalat, 23 June1924; F. Evrard 1798 (P), Dalat, Lang Bian,
14 Nov. 1924; F. Evrard 1880 (P), Dalat, arboretum, 24 Nov. 1924; F. Evrard 1913
(P), Dalat, 27 Nov. 1924; F. Evrard 1962 (P), Dalat, 01 Dec. 1924; F. Evrard 2168 (P),
Dalat, 11 Dec. 1924; A. D. Kerr s.n. (C), NC Dalat, Jan. 1974; W. Micholitz s.n. (K),
French Indo-China, Lang Bian, 1,400-1,500 m alt., 27 Nov. 1903; VH 2297 (P), Kon
Tum, Dak Gley, 1,400-1,500 m alt., 06 Dec. 1995.
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LOCALITY UNKNOWN: Chase 15218 (K); F. Kingdon-Ward s.n. (K), 18 May
1954; sine coll. ID 20853 (K), 10 Mar. 1958; sine coll. ID 20856 (K), 01 Feb. 1932.

NOTE.— Udai C. Prahan noted that Dendrobium bellatulum var. cleistogamia,
which received from Manipur are cleistogamous. However there was no
difference in floral features therefore this name was reduced to the synonymous

name.
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FIGURE 5.2. Dendrobium bellatulum Rolfe A. Habit; B. Hairs, on leaf; C. Flower,
front view; D. Fruit; E. Dorsal sepal; F. Lateral sepal; G. Petal; H. Labellum; I.
Column and column foot, side view; J. Column, from below; K. Anther cap; L.
Pollinia. Drawn from A. Sathapattayanon 443 by Mr. Tanucha Boonjaras.
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3. Dendrobium bostrychodes Rchb. f., Gard. Chron. 1880 (2): 748. 1880. Type:
Boxall s.n. (holotype W!), Indonesia, Borneo, precise locality unknown. Fig. 5.3;

Pl 4: C.

Dendrobium hallieri J.J. Sm., Bull. Jard. Bot. Buitenzorg, ser. 2, 8: 40. 1912; J.J.
Wood, Orchid of Borneo 4: 91. 2003. Type: Hallier 2,313 (holotype BO;
isotype K!, L!), Indonesia, Borneo, Kalimantan Barat, Kelam Hill, 1894.

Flowering shoots erect, cylindrical, yflexuotise, especially distally, sulcate,
brownish green or greyish green,30-50 cm tall, internodes 3.5-4.5 cm long, 0.5-
1.1 cm in diameter, leafy. Leaves distichous, spreading, coriaceous, both surfaces
covered with black hirsute” hairs, adaxial surface becoming glabrous when
mature, mid-vein groevedsaboye and ribbed below, green, oblong-elliptic,
oblong-ovate or oblong, shortly contré,_cted and sulcate at the base, apex
unequally bi-lobed, each lobe obtuse, 7—115 cm long, 1.6-3.5 cm wide; leaf-
sheaths covered with short /black hirsute_l-,i't—aj,_l;s, becoming glabrous, 3.6-4.2 cm
long. Inflorescences abbreviated, 2-to 7-flo;\}§1;j¢d, borne along the upper portion
of the stem, emerging from the base of leaf-sheaths opposite the blades; peduncle
and rachis glabrous, light green, 0.8-2.6 cm long, entirely covered by bracts;
floral bracts concave, abaxial surface covered with “dense black hirsute hairs,
adaxial surface_.glabrous, ~brown , or. greenish , brown,. oblong-ovate, apex
acuminate, base truncate, 7- to 9=veined, 1.5-1:7 cm long, 0.5-0.8 cm wide.
Flowers thinly coriaceous, resupinate, waxy, veifis obscured, sweetly scented, 2-
2.7 cm in diameter; sepals and ‘petals yellow or dullyellow; mentum yellow from
outside; labellum creamy yellow, claw and side lobes creamy yellow or pale
yellow, disc with red longitudinal lines; mid-lobe yellow, with rows of orange
warts; column orange-yellow, foot orange-yellow, flushed red, anther-cap yellow
or orange-yellow, pollinia yellow, pedicellate ovary yellowish green, pale green
below. Sepals extremely recurved, margin entire; dorsal sepal oblong, apex acute

or obtuse, base truncate, abaxial surface without keel, 5- to 7-veined, 1.6-1.8 cm
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long, 0.7-0.9 cm wide; lateral sepals obliquely triangular-ovate, apex acute to
acuminate, base obliquely truncate, abaxial surface with distinct keel, wing-liked
at apex, 7-veined, posterior margin 1.7-2.9 ¢cm long, anterior margin 2.8-3.2 cm
long, 1.3-1.8 cm wide at base, c. 0.2 cm wide at apex. Mentum very narrowly
conical, ovipositor-shaped, descending, slightly recurved, apex obtuse, 2.5-2.9 cm
long, ca. 0.2 cm in diameter. Petals extremely recurved, obliquely ovate, apex
acute to obtuse, base obliquely truncate, margin undulate, 5-veined, 1.8-2.2 cm
long, 1.1-1.4 cm wide at base: Labellum 3-lobed, pandurate in outline, adaxial
surface verruculose, except around thescentral area, 2.3-2.8 cm long, 1.5-1.7 cm
wide across side lobes; claw nartowly triangular, ca: 0.5-0.9 cm long; side lobes
broadly semi-circle or narrowlyoblong, margin minutely crenulate or subentire;
disc oblong, with indistinct Kegls@along the median line, 2 keels commence at the
tip of the claw and beceme broader, unitﬂinJg in the middle to form a broad, low
ridge, 2 narrow keels emerge from this ri'Id_ge and extend forwards to the base of
the mid-lobe; mid-lobe semi—circ-le,‘ transyérgely oblong, apex rounded, margin
undulate, crisped, 0.5-0.7 cma'long, 1.1-1.5 J(T:I:ri_,}Nide. Column surface smooth, 4-5
mm long, ca. 4 mm wide at base; foot cgng_ave, cymbiform, surface smooth,
grooved, 25-29 mm long, 5-7 mm wide at baée; stigmatic cavity quadrangular;
stelidia broadly triangtilar; connective narrowly triangtlar; anther cap widely
ovate, surface minutely~papillose, apex round or trumcate, basal margin ciliate,
adaxial surface sulcate,.2.9:3.1. mm long, .3-3.2 mm _wide; pollinia 4, in 2 pairs,
each pollinium’ narrowly ‘elliptie;’ without ‘caudicle ‘and visidium. Ovary
(including pedicel) narrowly clavate, glabrous, 6=grooved, 4-5.2'¢m long. Capsule
dehiscent, green or dull'green/ellipti¢,"apex with persistent' dried-perianth, 3-3.5

cm long, 1.9-2.5 cm wide.
DISTRIBUTION. — Indonesia.

HABITAT AND ECOLOGY.— Epiphytes in lowlands forest at altitude near sea

level. Flowering period: January and from July to August.
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SPECIMENS EXAMINED. — INDONESIA: A. H. G. Alston 13205 (K), Borneo, 14 km
E. of Sampit, near sea level, 22 Jan. 1954; H. Hallier 2313 (L, K-isotype of D.
hallieri), Borneo, S. Kelan, 1893-94.

LOCALITY UNKNOWN: sine coll. (BM), Malaya; sine coll. TBG 141080 (TNS),

26 July 2007. | W

NOTE. — The sketch of the £y i f@baeh Orchids Herbarium in

i ri, described from West
Kalimantan by J.J. Smithin :

Dendrobium bos ed to D. erythropogon and D. lowii.

The species is easily di , \“l \.\u ved verruculose labellum

)
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1

FIGURE 5.3. Dendrobium bostrychodes Rchb.f. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from above; E. Flower, side view; F. Labellum and

mentum, side view, sepals and petals removed; G. Column and column foot, side
view; H. Fruit; I. Dorsal sepal; J. Lateral sepal; K. Petal; L. Labellum; M. Column
and column foot, from below; N. Column, from below, anther cap removed; O.
Anther cap; P. Pollinia. Drawn from Hort. Tsukuba Botanical Garden accession
number 141079 by Mr. Tanucha Boonjaras.
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4. Dendrobium cariniferum Rchb. f., Gard. Chron. 1869: 611. 1869; Thaithong,
Thai Orchid: 177. 2000. Type: cult. Marshall s.n. (holotype W!), Northeastern
India, precise locality unknown. Fig. 5.4; P1. 4: D.

Dendrobium cariniferum Rchb. f. var. lateritium Rchb. f., Gard. Chron. 1883: 658.
1883. Type: Sander s.n. (holotype W!), locality unknown.
Callista carinifera (Rchb. £.) Kuntze, Revis. Gen. P1. 2: 654. 1891.

Flowering shoots caespitose, erect, somewhat zigzag, constricted at nodes,
fusiform or cylindrical, “tapering -downward base, sulcate, green or greenish
brown, yellowish green or yellowish brown or ferruginous, old stems yellow,
sometime glossy yellow, 17:32/cm tall, infernodes 2.7-4.5 cm long, 1.4-2.2 cm in
diameter, leafy along the upper part of stem. Leaves distichous, spreading or
slightly recurved, often twisted at middle or basal part, coriaceous, both surfaces
covered with black hirsute hairs, densely;h.éiry on abaxial surface and young
leaves, grabrate on adaxial surface, some_l,_-w—hgt waxy, mid-vein grooved above
and ribbed below, green or dull green, ellig_’c_igfoblong or narrowly elliptic, apex
unequally bi-lobed, each lobe obtuse, 7.3-13.5 cm long, 1.9-2.6 cm wide; leaf-
sheaths covered withdense black-hirsute hairs, 1.8-2.4"cm long. Inflorescences
abbreviated, 1- to 3-flowered, often 2-flowered, borne at the apical part or
uppermost node.of.stems; peduncle and.rachis, glabrous,.sometime glaucous,
green or light green;"¢a'~0.4'¢m long, covered with bracts; floral bracts concave,
abaxial surface densely covered with black haifs; adaxial surface glabrous, pale
brown or tawny, ovate-oblong, apextacute, base truncate. Flowers thick, veins
hardly visible, resupinate, scented, 3.7-4.5 in diameter; sepals yellowish white or
pale yellow, abaxial surface darker than adaxial surface, becoming orange yellow
when aged; mentum orange yellow or orange from out side; petals creamy white
becoming creamy orange when aged; labellum orange with orange veins and
orange hair-like callus on each vein, claw orange, side lobes orange, sometime

with creamy white margin, disc pale yellowish orange or creamy orange,
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becoming yellow or yellowish orange at the end, mid-lobe creamy white; column
white, foot bright orange, becoming dark orange or reddish orange at the lower
part, stigmatic cavity white or ivory white, anther-cap white, pollinia yellow,
pedicellate ovary light green or greenish white. Sepals spreading, recurved
distally, adaxial surface waxy, abaxial surface distinctly keeled and wing-like
keeled at apex, mid-vein grooved on adaxial surface; dorsal sepal elliptic or
elliptic-oblong, apex acuminate or attenuate, base truncate, margin entire,
obscurely 3- to 5-veined, 1.7-2.6 cm long, 0:8<1.3'cm wide; lateral sepals obliquely
triangular-oblong, apex acuminate or attentiate, base obliquely truncate,
obscurely 5- to 7-veined, posteriot margin 1.9-2.5 cmlong, anterior margin 3.6-4.3
cm long, 0.8-1.2 cm wide af base, ¢. 0.4 cm wide at apex. Mentum narrowly
conical, apex obtuse, bent downward, 1_.83-2.4 cm long, 0.4-0.6 cm in diameter.
Petals recurved, ovate or elliptie or"elliptic-oblong, adaxial surface waxy, apex
acuminate or apiculate,/base fruncate, ‘!r_nargin entire, 5- to 7-veined hardly
visible, 1.8-2.6 cm long, 1-1:4 e¢m wide. Lub_#élium 3-lobed, without sinus between
side lobes and mid-lobe, 3.9:5.4 em long, 2?;~28 em wide across side lobes; claw
linear or narrowly triangular, 15-19 mm_ié_n_‘g; side lobes obliquely elliptic or
rounded, 7 or 8 slightly elevated veined ruﬁning along.each side lobe, sparsely
hair-like callous along-distal half of each vein, apex obttise, margin crenate and
slightly undulate; disc+oblong or narrowly oblong,“smooth, somewhat waxy,
distinctly swollensat the middle, 3-ridged at,the .end,.continuing to mid-lobe;
mid-lobe orbicular or“obovate, with 2 or 4 elevated veins“continued from side
lobes and_2 ridges continued from'disc, sparsely hair-like callous on each vein
and ridge, apex emarginated, inargin‘crenate and crisped, 0.9-1.4.¢m long, 1-1.7
cm wide. Column surface smooth, waxy, 4-6 mm long, 5-6 mm wide at base; foot
concave, tapering downwards, 24-29 mm long, 6-9 mm wide at entrance of
mentum; stigmatic cavity oblong or ovate-oblong; stelidia broadly triangular,
apex acute; connective linear or narrowly triangular; anther cap obovate or
elliptic, surface minutely papillose, apex emarginated, basal margin ciliate,

adaxial surface sulcate, 3.7-5 mm long, 2.7-3.4 mm wide; pollinia 4, in 2 pairs,
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each pollinium narrowly ellipticc, without caudicle and visidium. Ovary
(including pedicel) clavate, triangular in cross-section, glabrous, sometime
glaucous, 3-distinctly wing-like keeled, continued from the abaxial surface of
sepal, 2.7-3.5 cm long. Capsule dehiscent, green or dull green, elliptic, with 3

distinct keels, apex with persistent dried perianth, 2.8-3.7 cm long, ca. 2 cm wide.
DISTRIBUTION. — India, China, Myanmar, Laos, Thailand and Vietnam.

HABITAT AND ECOLOGY.— Epiphytes in dry evergreen forest or deciduous
forest. Flowering period:March-May.

VERNACULAR. — Pho*muefkhiaspha-do (@oiionin:1d), Ueang kachok (igosman),
Ueang sae lueang (Lﬁyammzmﬁm), Ueang.sae dong(zé‘y@m%m), Ueang tueng (L?‘;mﬁq)

SPECIMENS EXAMINED. = CHINA; P. |. €ribb ASBK 291 (K), Pingmeng Town,
Nianjing Village, South of Napo.Mountain, 3 km south of the village, mixed
deciduous/evergreen forest, on the top of lii"hestone hill, 1,220 m alt., 29 Apr.

1997.

MYANMAR: Foerstermann.s.n. (W), Bhamo; Lois Egerod B-16 (K), Southern
Shan State, Taunggyi, 4,500 ft alt., 24 Jan. 1957; Lois & Soren Egerod B-48 (K),
Southern Shan State, Taunggy1, 5,000 ft alt;; J.\H.-Wibbe 13 (BR); Cult. Hort. Kew.
Entry No. 395-1935 (K), 02 Apr. 1934; Cult. Hort. Kew. Entry No. 324-1936 (K), S.
Shan State, 25 Apr: 1934.

THAILAND: A. Buakhlai 133 (BCU), Nan, Pua District, Doi Phu Kha National
Park, 12 Mar. 2005; A. Sathapattayanon 380 (BCU), Chiang Mai, Doi Sutep-Pui
National Park, 1,450 m alt., 26 Feb. 2005; A. Sathapattayanon 391 (BCU), Nan, Pua,
Doi Phu Kha National Park, 1,300 m alt., 19 Mar. 2005; A. Sathapattayanon 421
(BCU), Chiang Mai, Doi Ang-khang, 14 Feb. 2006; A. Sathapattayanon 424 (BCU),
Nong Khai, 10 Mar. 2006; A. Sathapattayanon 449 (BCU), Nong Khai, Pone Pi-sai,
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Talad lao (Laotian market), 06 Mar. 2007; O. Thaithong 259 (BCU), sine loc.; C.
Thorat s.n. (BCU), sine loc., 27 Nov. 1994; |. F. Maxwell §8-399 (CMU), Chiang Mai,
Muang, Doi Sutep, summit at Sanh Goo Ruins, 1,600 m alt., 27 Mar. 1988; |. F.
Maxwell 88-661 (CMU), Chiang Mai, Muang, Doi Sutep summit, 1,600 m alt., 19
May 1988; J. F. Maxwell 91-240 (CMU, L), Chiang Mai, Mae Jam District, Tapah
Subdistrict, Ban Bah Sohn Mai, Mae Soi Ridge, west side, 1550 m alt., 09 Mar.
1991; J. F. Maxwell 95-199 (CMU), Chiang Mai, Doi Chiang Dao Wildlife
Sanctuary, east of Huay Mae Gawk Station,«1,450 m alt.,, 04 Mar. 1995; S. |.
Chittipanich 7 (K), South Thailand, Satool, 22 Mar. 1978; P. |. Cribb 99B (K), 09 May
1979; Cumberlege 1302 (BKF), Bant. Mae Lai, 1,350 malt.; S. Dyson & Chandlerville
s.n. (K), Nan Province; Cult’ [ Hermans 1698 (K), 11 Jan. 1995; P. Jaicham 16
(QBG), Chiang Mai, Mae Rim, Thong Doi Yud, 1,100 malt., 29 Apr. 1998; A. F. G.
Kerr 20 (K), Chiang Mai, Maang Fang, 1804_miles N of Thailand, 2,000 ft alt., 30
Mar. 1909; A. F. G. Kerr 248 (K),Ban Poné._Yens, 750 m alt., 30 Mar. 1915; A. F. G.
Kerr 273 (K), Chiang Mai, Doi/Sutep, 5,000 ft alt,, 09 Apr. 1911; A. Morrison 1026
(K), Near road, 2 km from Mae Tho, in mlx—ed deciduous forest, 05 Feb. 1978; S.
Pumicong 143 (QBG), Chiang Mai, Mae Rim_:v_H;gai Pan See, ca. 800 m alt., 03 Mar.
2006; Put 3824 (BK, K, b), Chiang Mai, Pang Tawn, 30 Apr. 1931; T. Smitinand s.n.
(C), Mae Hong Son, Mae Sarieng, en route to Ban Papae, c. 700 m alt., 05 Feb.
1969; W. Songkakul 49 (BKF), Chiang Mai, 18 Mar. 1989; Th. Sorensen 150 (C),
Chiang Mai, Doi.Sutep; P. Stisanga.with.C..Maknoi, P.. Panyachan & P. Tatiya 2826
(QBG), Nan, Pua District;Dot Phu Kha National Park (19912°N, 101°5' E), 1,500 m
alt.,, 11 May 2006; S. Suddee et al. 2141 (BKF), Chiang Mai, Road to Ang Khang
from Ban Arunothai, 1,500 m alt;; 23 Mar. 2005; 6. Watthana 1209(QBG), Chiang
Mai, Chiang Dao, 3 km from Den Yaakat to Doi Luang Doi Chiang Dao, ca. 1,400
m alt., 21 Mar. 2001; S. Watthana & M. Wongnak 1896 (QBG), Mae Hong Son,
Muang District, Huai Pu Loei, 1,400 m alt., 26 Mar. 2006; GT 3303 (C), Mae Hong
Son, Baw Luang, Feb. 1959; GT 5017 (C), Mae Hong Son, Noth of Omkoi, 1,080 m
alt., 19 Jan. 1964; GT 5019 (C), Mae Hong Son, North of Omkoi, 1,080 m alt., 19
Jan. 1964; GT 5020 (C), Mae Hong Son, Noth of Omkoi, 1,080 m alt., 19 Jan. 1964;
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GT 5053 (C), Mae Hong Son, South of Omkoi, 1,100-1,200 m alt., 21 Jan. 1964; GT
5054 (C), Mae Hong Son, South of Omkoi, 1,100-1,200 m alt., 21 Jan. 1964; GT
5055 (C), Mae Hong Son, South of Omkoi, 1,100-1,200 m alt., 21 Jan. 1964; GT
5104 (C), Mae Hong Son, Kong Laung Range, 1,200-1,540 m alt., 22 Jan. 1964; GT
5217 (C), Mae Hong Son, SSW. of Baw Luang, 1,140 m alt.; GT 5229 (C), Mae
Hong Son, Mae Sarieng, Baw Luang, Km 72, 1,290 m alt., 30 Jan. 1964; GT 5230
(C), Mae Hong Son, Mae Sarieng, Baw Luang, Km 72, 1,290 m alt., 30 Jan. 1964;
GT 5231 (C), Mae Hong Son, Mae Sarieng, Baw Luang, Km 72, 30 Jan. 1964; GT
5239 (C), Mae Hong Son, Mae Sarieng, Baw luang, km 33-39, 930-1,100 m alt., 01
Feb. 1964; GT 7673 (C), Mae Heng Son, Mae Lanam, Pune Center, 06 Mar. 1971;
GT 8494 (C), Mae Hong SonNW of Pai, 1,450 m alt., 16 Mar. 1978; GT 8367 B (C),
Chiang Mai, Doi Pui, Do1 Sutep, 1,530 m alt., 09 Mar. 1978; GT 8381 (C), Chiang
Mai, Doi Pui, Doi Sutep; 1,530 m alt.,; 09 Me}_r. 1978; GT 8430 (C), Chiang Mai, NE
of Khun Mae Surin, 1,225m alt,, 13 Mar. i978,' GT 8476 (C), Chiang Mai, Namtok,
Huay Mae Surin, 1,260 m alt., 15 Mat. 1978, ]F Maxwell 91-240 (L), Chaing Mai,
Mae Jam, 1,550 m alt., 9 Mach 1991; Put 3,8—24 (L), Chaing Mai, Pang Tawn , 20
April 1981. 7o

LAos: Poilane 25892 (C), Between Phu Den Don & Cai Chan, 24 Apr. 1936;
Poilane 25892 (P), Phongsaly to Lai Chan, 1,500 m alt.,-26 Apr. 1936; Poilane 26035
(P), Phong saly to.Ban Rai, 1,500 m alt., 09 May,1936.

VIEINAM: P.K. Loc, P.H. Hoang & L. Averyamov CBL 1,852 (AAU), Ha Giang,
distr. Meo Vac, Sung Chang, Liu Lu'Phin village, 1,300-1,400'mv alt.,-29 April 1999;
L. Averynov et al. VH 127 (AAU), Kon Tum 1,400 m alt., 23 Feb 1995; L. Averyanov
et al. VH 563 (AAU), Kon Tum 2,400 m alt., 07 Mach 1995; L. Averyanov et al. VH
950 (AAU), Kon Tum 1,700-1,800 m alt., 24 Mach 1995; L. Averyanov et al. VH 110
(AAU), Kontum 2,000 m alt., 23 Feb 1995.

LOCALITY UNKNOWN: GT 4146 (BKF); Cult. Hort. Kew. Entry No. 377-1948
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(K), 07 July 1948; Copenhagen Botanic Garden 5231 (K), 1965; Cult. Gardens, St
Allam s.n. (K), 18 June 1951; Cult. H. Low. s.n. (W), 20 June 1873; Sine coll. s.n.
Reichb.f. Orchids Herb. no. 834 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no.
14838 (W); William Bull & F.L.S. 718. Reichb.f. Orchids Herb. no. 867 (W).

LTI
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FIGURE 5.4. Dendrobium cariniferum Rchb.f. A. Habit; B. Hairs, on leaf; C. Flower,
front view; D. Flower, from below; E. Flower, from above; F. Fruit; G. Dorsal
sepal; H. Lateral sepal; I. Petal; J. Labellum; K. Column and column foot, side
view; L. Anther cap; M. Pollinia. Drawn from A. Sathapattayanon 391 by Mr.
Tanucha Boonjaras.
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5. Dendrobium christyanum Rchb.f., Gard. Chron. 1882(1): 178. 1882; Thaithong,
Thai Orchid: 178-179. 2000. Type: Christy s.n. (holotype W!), Thailand, locality
unknown. Fig. 5.5; P1. 4: E.

Dendrobium fuerstenbergianum Schltr., Repert. Spec. Nov. Regni Veg. 3: 277. 1907.
syn. nov. Type: Hosseus s.n. (holotype B; destroyed in the Second World
War), Thailand, locality unknown.

Dendrobium margaritaceum Finet, Bull. Soc: Bet. France 50: 379. 1903. Type: Vernet2
(holotype P!), Vietnam, Haut Donnay:

Flowering shoots erect, fusiform, sulcate, slightly constricted at nodes, green or
brownish green, 5-22 em tall, internodes_lﬂ-.2-1.7 cm long, 0.5-0.7 cm in diameter,
leafy along upper part.of siem: Leaves distichous, spreading, thinly coriaceous,
mid-vein grooved aboverand uibbed beI!o_w, both surfaces particularly covered
with black hirsute hairs, green or dull gfeén, oblong or elliptic-oblong, apex
unequally bi-lobed, each lobe acute or Obtl—lSﬁ, 455 cm long, 0.5-1.3 cm wide;
leaf-sheaths covered with black hairs, ca. fcrp long. Inflorescences abbreviated,
1- to 2-flowered, oftenl-flowered, borne ffom nodes at the uppermost of both
leafy and leafless stems; peduncle and rachis glabrous; light green, 0.2-0.3 cm
long, covered with braets; floral bracts abaxial surface covered with sparsely
black hairs, becoming glabous, adaxial surface, glabrous,.brown, oblong or ovate-
oblong, concave, apex acuminate or acute, base‘truncate, 2- to 4-veined, 0.4-1.0
cm long, 0.2-0.3 cm wide. Flowers papyraceous; resupinate, unscented, 3 - 4 cm
in diameter; sepals‘and" petals white; mentum white'or yellowish white from
outside; labellum white or yellowish white, claw yellowish orange, side lobes
and mid-lobe white or yellowish white, disc red and yellowish orange; column
white, , foot pale orange, stigmatic cavity white, anther-cap white, pollinia
yellow, pedicellate ovary yellowish green to light green. Sepals spreading,
slightly recurved distally, margin entire, abaxial surface without keel; dorsal

sepal elliptic-oblong or ovate-oblong, apex acuminate or acute, base truncate, 5-
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to 7-veined, 1.5-2.5 cm long, 0.7-1.2 cm wide; lateral sepals obliquely triangular-
ovate, apex acuminate, base obliquely truncate, 5-veined, posterior margin 1.5-2.4
cm long, anterior margin 2.3-2.7 cm long, 1-1.5 cm wide at base, ca. 0.3 cm wide
at apex. Mentum broadly conical, saccate, apex obtuse, 0.5-0.9 cm long, ca. 0.5 cm
in diameter. Petals spreading, oblong or obovate, slightly cuneate at base, apex
acute or acuminate, base truncate, margin entire, 3- to 5-veined, 1.9-2.5 cm long,
0.7-0.9 cm wide. Labellum 3-lobed, 2.9-3.2: cm long, 2.5-3.3 cm wide across side
lobes; claw transversely oblong or shallowlytriangular, ca. 2 mm long; side lobes
obliquely widely elliptic or obliquely widely 6blong, apex truncate or obtuse,
front margin subentire, “lateral mnargin entire, 5 to 7 slightly elevated veins
running along each side lobe; each vein bearing wart-like callus along basal half
of the length; disc narrowly oblong, thickening, with 3-keeled, bullate on each
keel, appearing rough#and discoritinue keels; mid-lobe reniform, recurved
backward, less than 90 degree of angle, ;"Ia,péx emarginate, margin crenulate and
slightly undulate, basal paft with many b}i}léfe callus, continuing from disc, 0.8-
1.3 cm long, 1.5-1.9 cm wide: Coluinn 4-5 ;ﬁ_m;_,long, 4-45 mm wide at base; foot
concave, cymbiform, broad at middle, wa;—y{;?flO mm long, 4.3-5 mm wide at
base; stigmatic cavity‘oblong or ovate-obioﬁg; stelidia, triangular; connective
narrowly triangular; “anther cap widely obovate, surface minutely papillose,
adaxial side sulcate, apex emarginated, basal margin-minutely ciliate, 2.8-3 mm
long, 2-2.5 mm wide; pollinia, 4, in 2 _pairs, .each pollinium narrowly elliptic,
without caudicle and visidium. Ouvary (including pedicel) narrowly clavate,
curved, glabrous, somewhat waxy with 6-grooves, 2.5-2.8 cm'long. Capsule not

seen.
DISTRIBUTION. — China, Thailand and Vietnam.

HABITAT AND ECOLOGY.— Epiphytes in dry evergreen forest or pine forest,
at 1,000-1,500 m alt. Flowering period: May-September.
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VERNACULAR. — Ueang sae phu kradueng (Lﬁyamngﬂizﬁq)

SPECIMENS EXAMINED. — CHINA: Tse-tsun Yu 16374 (E), Yunnan, Huaiyaupu,
Shunning, 2,100 m alt., 19 June 1938.

THAILAND: Sine coll. 318 (K), Chiang Mai, Doi Sutep, 4,600 ft alt., 02 Aug.
1921; C. Chermsirivatthana 1,546 (BK), Loei, Phu Luang, 21 Sep. 1969; J. B. Comber
1753 (K), 02 July 1988; P. ]. Cribb 995 (K-SPIRIT), Chiang Mai, Doi Suthep, 1,600
m alt., 26 Jan. 1978; Din 166 (BKFE, C),Loei, Wang Sapung, Phu Krading, Lang
Pae, 1,045 m alt., 16 Apr.; 1. BoGoGarrett 772 (K), Mae Hong Son, Doi Hua Mot,
Me Lao drainage, 1,530 m alt. 48 May 1933; H. B. G. Garrett 797 (BKF, C), Mae
Hong Son, Doi Hua Mot, Mae Lao drainage, on ridge, 1,450 m alt., 06 June 1933;
GT 5078 (C), L. Kong Saug Range, 1,200-1,540 m alt., 22 Jan. 1964; GT 8131 (C),
Chaiyaphum, Phu Kaeo,800-1,000 m alt.i-]tﬂy 1973; GT 8367 A (C), Chiang Mai,
Doi Pui, Doi Sutep, 1,530/m alt.,- 09 Mar ,1978, GT 8605 (C), Loei, Phu Luang,
1,300-1,400 m alt., 14 Mar. 1980, GT 8606 ((5'.)‘;-L_§3ei, Phu Luang, 1,300- 1,400 m alt.,
14 Mar. 1980; A. F. G. Kerr 104 (K), Chiang,-TMfl_i,, Doi Sutep, 4,500-5,000 ft alt., 27
Jan. 1909; A. F. G. Kerris.n. (K), Chiang Mai, 15 July 1915; A. F. G. Kerr s.n. (K),
Chiang Mai, 1,000 malt,, 02 Jan. 1922; A. F. G. Kerr s.n1. (K), 06 Sep. 1931; J. F.
Maxwell 88-915 (CMU),"Chiang Mai, Muang, Doi Sutep, Pu-ping Palace area,
1,450 m alt., 25 July,1988; Menziesq& Pu Puy, 4994 (K-SPIRIT), Loei, Phu Luang
Wildlife Sanctuary, 1,500 m"alt., Feb. 1983; P. Palee 229 (CMU, L), Chiang Mai,
summit of, Doi. Sutep-Pui National park,, Sanh Goo Ruins,, 1,600.m alt., 17 July
1994; P. Sangkhachand 2103 (BK),'Loet, Phu Krading, 16'Sep.©1969; T. Smitinand
337 (BKF, P), Loei, Summit of Phu Krading, 1,045-1,300 m alt., 08 May 1951; W.
Songkakul 20 (BKF), Loei, Phu Luang, 02 June 1988; Cult. |. R. Sould, Lustleigh,
Devon s.n. (K-SPIRIT), Chiang Mai, 03 Nov. 1938; K. Suvatabundhu 231 (BCU, BK),
Loei, Kao Krading, 15 Apr. 1948; S. Suvarnasuddhi 497 (BKF), Loei, Phu Krading,
11 Apr. 1941; C. Thorat 163 (BCU), Loei, Phu Luang.
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VIETNAM: VH 110 (P), S. Vietnam, Prov. Kontum, 2,000 m alt., 23 Feb. 1995;
VH 127 (P), S. Vietnam, Prov. Kontum, 1,400 m alt., 23 Feb. 1995; VH 563 (P), S.
Vietnam, Prov. Kontum, 2,400 m alt., 07 Mar. 1995; VH 950 (P), S. Vietnam, Prov.
Kontum, 1,700-1,800 m alt., 24 Mar. 1995; Poilane 4080 (P), 1,500 m alt., 25 June
1922; Poilane 30229 (P), Sud du Bi-Daup: Hout Donai, 1,400 m alt., 24 Aug. 1940;
Poilane 32931 (P), Dak Gley, Kontum, 1,300 m alt., 31 Jan. 1947; M. G. Vernet 2 (P),
Haut Donnay, Lang Bian, 05 Feb. 1901.

LOCALITY UNKNOWN: A. Sathapattayanon 395 (BCU), 08 May 2005; A.
Sathapattayanon 404 (BCU),, 13 July 2005; A. Sathapattayanon 405 (BCU),, 13 July
2005; A. Sathapattayanon 206(BCU), 17 July 2005; A. Sathapattayanon 410 (BCU), 29
Aug. 2005; A. Sathapattayanen 450 (BCU), 25 June 2006; K. Chankaew 06 (BKEF), 25
June 03; GT 8366B (C), 31 July 1978; Hansen s.. (©), 28 Aug. 1961; Trudel 205 (C);
Trudel 779 (C); sine coll. 87996 (K-SPIRIT'I)_, 23 Nov. 1976; sine coll. ID 37997 (K-
SPIRIT). s

o

NOTE. — Dendrobium fuerstenbergianuin, thg_'gl_lestionable species, characterized
by its longer stem (Schlechter, 1907; Seidenfaden, 1985).than D. christyanum but
identical in their flotal characters. The molecular“study found that the
macromolecular characters of both plants are mostly the same. Moreover, the
studies of distribution, (souithern ,China,” .northern Thailand and northern
Vietnam) and flowering-period (June to'October)-of these two taxa also overlap.
Therefore, I reduced D. fuerstenbergianum to_the*synonym of'P. christyanum in

this study.
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FIGURE 5.5. Dendrobium christyanum Rchb.f. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Dorsal sepal; F. Lateral sepal; G.
Petal; H. Labellum; I. Floral bract; J. Column, column foot and pedicellate ovary;
K. Anther cap; L. Pollinia. Drawn from A. Sathapattayanon 406 by Mr. Tanucha

Boonjaras.
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6. Dendrobium cruentum Rchb.f., Gard. Chron. 1884(1): 604. 1884; Thaithong,
Thai Orchid: 186. 2000. Type: Foerstermann s.n. (holotype W!), locality unknown,
probably southern part of Thailand. Fig. 5.6; Pl. 4: F.

Callista cruenta (Rchb.f.) Kuntze, Revis. Gen. Pl. 2: 654. 1891.

Flowering shoots erect, slender, cylindrical, gently fractiflex, constrict at nodes,
narrowly fusiform, weakly sulcate when aged, green or brownish green, 9-17 cm
tall, internodes 1-1.3 c¢cm long, 0.7-1 ycm in diameter, lower internodes the
narrowest, leafy along the tppei part of stem. Leaves distichous, spreading,
thinly coriaceous, adaxial surface glabrate, abaxial surface covered with sparsely
short black hirsute hairs, mid-vein groovpd above and ribbed below, green or
dull green, oblong or oblong—lanceolaté, apex unequally bi-lobed, each lobe
subacute or obtuse, 3.4-45 cm long, 0.8-i_71 cm wide; leaf-sheaths covered with
short black hirsute hairs,/1.2-14 cm long. "‘-Inﬂorescences abbreviated, 1-to 2-
flowered, borne along apical half of leavf;_}——s}._ems, emerging from base of leaf
sheaths opposite the blade; peduncle and rach1s glabrous, 0.3-0.5 cm long; floral
bracts concave, abaxialisurface covered with si)arsely black hirsute hairs, adaxial
surface glabrous, brewn, ovate-oblong or lanceolate;” apex acuminate, base
truncate, 3- to 5-veined, 1.5-1.7 cm long, 0.5-0.7 cm-wide. Flowers resupinate,
thick, rigid, glaucous, unscented, veins, visible; sepals and.petals light green or
pale yellowish green,*veins darker,-3-3.4 ctn in diameter; mentum pale yellowish
green from outside; labellum pale yellowish gréen and red, claw red, side lobes
red with light ‘greern colour/atiapex and margin; disc red; mid-lobe light green
with red callus at median ridge and red lateral margin; column light green, foot
light green with red lines, stigmatic cavity pale green or yellowish green, anther-
cap light green or whitish green, pollinia organish yellow, pedicellate ovary
green or light green. Sepals spreading, margin entire, abaxial surface with
inconspicuous keel; dorsal sepal ovate or lanceolate, apex acute, base truncate, 5-

or 7-veined, 2.1-2.7 cm long, 1.1-1.4 cm wide; lateral sepals obliquely triangular-
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ovate, apex acute, base truncate, 5-to 7-veined, posterior margin 2.4-2.8 cm long,
anterior margin 2.5-2.9 cm long, 1.5-1.8 cm wide at base, ca. 0.5 cm wide at apex.
Mentum broadly conical, saccate, apex obtuse, 1.1-1.4 cm long. Petals recurved
backwards, linear or narrowly lanceolate, apex acute, base truncate, margin
entire, 3-veined, 2.2-2.6 cm long, 0.3-0.5 cm wide. Labellum 3-lobed, 2.6-3.1 cm
long, 2.8-3.3 cm wide across side lobes; claw shallowly triangular, ca. 5 mm long;
side lobes obliquely narrowly triangular, falcate, apex acute, margin entire; disc
oblong, basal part thickened, hard, with 3-5 keels, each keel bearing verrucose
callus, continuing to mid-lobe; mid-lebe thickened, hard, decurved, widely
obovate or very widely obovate;adaxial surface with strongly callus verrucose at
median ridge, apex acuminate, margin hard, denticulate or minutely erose, 1.5 -
1.9 cm long, 1.5-1.8 cmwidet Column sur_face smooth, 4-5 mm long, 4-5 mm wide
at base; foot surface smooth; slightly con”cqye, dilated at base, 7-9 mm long, 7-8
mm wide at entrance ©f mentum; sti'gmatic cavity transversely elliptic or
transversely elliptic; stelidia shbrf, trianéﬁiar; connective linear or narrowly
triangular; anther cap very widely ovate o;,_‘(iq?drate, surface minutely papillose,
apex emarginate, basal margin minutely _(?ﬂi%te, adaxial surface sulcate, 3.1-3.3
mm long, 3.5-3.9 mm wide; pollinia 4, in 2 péiré, each pollinium narrowly elliptic,
without caudicle and wisidium. Owvary (including pedicel) clavate, glabrous, 6-

grooved, 1.9-2.5 cm long: Capsule not seen.
DISTRIBUTION: — Thailand(endemic'to Peninsular Thailand).

HABITAT AND ECOLOGY. — Epiphytes in eveigreen.forest. Flowering period:
October-February.

VERNACULAR. — Pak nok kaeo (1hnunuts), Ueang nok kaeo (Lﬁymuﬂuﬁ'a)

SPECIMENS EXAMINED. — THAILAND: J. B. Comber 1772 (K), South Thailand, 17
Dec. 1988; GT 6164 (C), Ranong, Muang Lan, 11 Jan. 1966; GT 6192 (C), Ranong,
Muang Lan, 12 Jan. 1966; A. F. G. Kerr 477 (BK, K), Satul, Tula, 50 m alt., 03 Jan.
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1928; A. F. G. Kerr 510 (BK, K), Nakhon Si Thammarat, Ta Samet, under 50 m alt.,
29 Jan. 1928; A. F. G. Kerr s.n. (K), Satul, Tung Wa, 50 m alt., 06 Jan. 1928; Cult.
Kew Collection s.n. (K-SPIRIT), 03 Mar. 1983; Menzies, D.; Dupuy, D. 58 (K-SPIRIT),
Feb. 1983; S. Pumicong 54 (QBG), Phang-nga, Thung Hla, 23 Jan. 2006; H. N. Ridley
s.n. (BM), sine loc.; de Long s.n. (SING), Kopah, June 1894; Leutis s.n. (SING),
Tonghah, June 1893; Singapore Field Coll. no. 2709 (SING), Kopah Jaujau, 10 Dec.
1917.

Sathapattayanon 411 (BCM : S 'thong 761 (BCU), 09 Oct. 1989;
BKEF: C. N. 2134 (BCU), . ), Indo-China, May 1895;
M. Seyer & Tropp s.n. (

LOCALITY UNKNO
Reichb.f. Orchids Herb. nos70

ann s.n. (W), Sine coll. s.n.

—

)

] §
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FIGURE 5.6. Dendrobium cruentum Rchb.f. A. Habit; B. Hairs, on leaf; C. Flower,
front view; D. Flower, side view; E. Flower, from below; F. Dorsal sepal; G.
Lateral sepal; H. Petal; I. Labellum; J. Floral bract; K. Column and column foot,
side view; L. Anther cap; M. Pollinia. Drawn from A. Sathapattayanon 411 by Mr.
Tanucha Boonjaras.
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7. Dendrobium draconis Rchb.f., Bot. Zeitung (Berlin) 20: 214. 1862; Thaithong,
Thai Orchid: 193. 2000. Type: Parish 1365 (holotype W!), Myanmar, Moulmein
(Mawlamyaing City). Fig. 5.7; PL. 4: G.

Dendrobium eburneum Rchb. f. ex Bateman, Bot. Mag. 90: t. 5459. 1864. Type:
Parish 131 (holotype K!, Lindley’s collection; isotype K!), Myanmar,
Moulmein, February 1862.

Dendrobium andersonii J. Scott, J. Agri-Hort' S0e¢'W. India, n.s., 3: 117. 1864. Type:
Anderson s.n. (holotype, tnknowmn), China, Yunnan, 1868.

Callista draconis (Rchb. f.)Kuntze, Revis: Gen. Pl 2: 654. 1891.

Flowering shoots erect, cylinduical, - gradually reduce toward apex, slightly
constricted at nodes, sulcate, green ot gféepish brown, 25-73 cm tall, internodes
3.2-6.1 cm long, 1.8-2.6 £€m /in diameter‘!,._ leafy along stem. Leaves distichous,
spreading, coriaceous, both surtaces covelv‘éd{with short black hirsute hairs, mid-
vein grooved above and ribbed below, gr;aen or dull green, lanceolate, apex
unequally bi-lobed, each lobe obtuse, 107:15_4 cm long, 0.6-1.1 cm wide; leaf-
sheaths covered with short black hairé, 23-34 cm long. Inflorescences
abbreviated, 1- to 4-flowered, emerging from base of leaf'sheaths at upper part of
both leafy and leafless stems; peduncle and rachis glabrous, light green, 0.2-0.5
cm long, covered: with, bracts; floral bracts slightly concave, abaxial surface
covered with black“hairs, “adaxial’ surface" glabrous, brown or ferruginous,
triangular-ovate, apex acute or acuminate, basé-truncate, 2- to-4-veined, 0.3-0.5
cm long, 0:2-04 cmwide. Flowers:coriaceous, fesupinate,’ waxy-and polished,
faintly fragrant, long-lasting, up to ca. 6 cm in diameter; sepals and petals white;
mentum white or reddish white from outside; labellum white with red lines and
waxy at lower portion, claw red or pale red, side lobes white or ivory white or
orange-red with red elevated veins, disc red, faded at entrance to mid-lobe, mid-
lobe white with red prominent lines on median area; column white, foot red,

lateral margins white, stigmatic cavity white or ivory white, anther-cap white,
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pollinia yellow, pedicellate ovary white or greenish white. Sepals spreading,
often recurved distally, margin entire or sometime slightly undulate, abaxial
surface distinctly keeled; dorsal sepal lanceolate, apex acuminate, base truncate,
mid-vein grooved above, other veins hardly visible, 2.8-3.7 cm long, 0.5-1 cm
wide; lateral sepals obliquely triangular-lanceolate, apex acuminate, base
obliquely truncate, 3-to 5-veined, hardly visible, posterior margin 2.7-3.8 cm long,
anterior margin 5.5-6.7 cm long, 0.7-1:4 ¢m wide at base, c. 0.3 cm wide at apex.
Mentum very narrowly conical, oviposifor-shaped, apex obtuse, straight or
incurved distally, 2.1-2.5 cm 1ong, ca. 0.2 cmy in diameter. Petals recurved, elliptic
or lanceolate, gently reduced at base, apex acute or acuminate, base truncate,
margin entire, sometime slightly tindulate at upper half, 5- to 7-veined, hardly
visible, 2.8-3.6 cm long;1.1-1°4 cm Wide.-_Lpzbellum 3-lobed, 4-4.8 cm long, 1.5-1.9
cm wide across side lobes; €law dinéar or narrowly triangular, 12-17 mm long;
side lobes shallowly deltoidion obliquel}lf._ widely obovate, 5-7 slightly elevated
veins running along each side lobe, apvé_?'( “obtuse) margin entire; disc waxy,
oblong or narrowly oblong, with 5 elevaté_-ci veins; mid-lobe elliptic or rhombic
with obvious reticulate elevated veins, aﬂéx;gbtuse or subacute when flatten,
margin crisped or wavy, 1.9-2.3 cm long, 1-1.5 em. wide. Column surface
minutely papillose, dilated at base, 4-5mm long, ca. 4“mm wide at base; foot
concave, base truncate,~margin raised at base, surface'minutely papillose, 24-28
mm long, 4.8-5 mm wide-at base; stigmatic cavity elliptic or ovate; stelidia
triangular; connective‘linear or narrowly triangular; anther‘cap widely obovate,
surface minutely papillose, apex rounded, basal*margin minutely ciliate, adaxial
surface sulcate, 2.4-28mm lorig,»2(1-2:6 mm wide; pollinia ‘4, in-2 pairs, each
pollinium narrowly elliptic, without caudicle and visidium. Owvary (including
pedicel) slender, narrowly clavate, glabrous, 6-grooved, 2.6-2.9 cm long. Capsule
dehiscent, green or dull green, ovate, with 3 obtuse keels, apex with persistent

dried perianth, 3.5-4.3 cm long, 1.9-2.8 cm wide.

DISTRIBUTION. — Myanmar, Thailand and Vietnam.
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HABITAT AND ECOLOGY.— Epiphytes in deciduous forest, at 300-700 m alt.
Flowering period: March-May.

VERNACULAR. — Pho-che (nen), Ueang ngoen (isosiin), Ueang tueng (idosits)

SPECIMENS EXAMINED. — MAR: Sine coll. s.n. Reichb.f. Orchids
Herb. no. 6603 (W); Foersterma ])

THAILAND: J.F. M Kantaralak, 350 m alt., 12
April 1976; J.F. Maxwel
(Karen) village, 550
Kantararak, 350 m alt., 1

12 May 1930; B.Sankhacha My at > , 360 m alt., 17 May 1954.

oa Chang Huay Bohng
well 76-218 (L), Sisaket,
Sa Kaeo, Aranyaprahtet,

VEITNAM: Poilane s.n. s 8 Febeuary 1935; Sine Coll. s.n.

WN: _ ; Sine coll. s.n. Reichb.f.
Orchids Herb. no. 3200@(W ;'S £ C&hids Herb. no. 3056 (W);

Sine coll. s.n. Reichb.f. Orchids Herb. no. 29996 (W).

ﬂ‘NB’JWElWﬁWﬂ']ﬂ‘i
ﬂW’]Mﬂ‘ﬁﬁUﬂmﬂﬂﬂ’mﬂ
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FIGURE 5.7. Dendrobium draconis Rchb.f. A. Habit; B. Hairs, on leaf; C. Flower,
front view; D. Flower, side view; E. Fruit; F. Dorsal sepal; G. Lateral sepal; H.
Petal; I. Labellum,; J. Floral bract; K. Column, from below; L. Column and column
foot, side view; M. Anther cap; N. Pollinia. Drawn from A. Sathapattayanon 388 by
Mr. Tanucha Boonjaras.
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8. Dendrobium erythropogon Rchb. f., Gard. Chron. 1885 (2): 198. 1885; John
Day, Scrapbook 45: 73. 1885. Type: cult. Low s.n. (holotype W!); Colour painting
of type plant drawn by John Day, Scrapbook 45, page 73, 1 August 1885,

(iconotype K!). “Sondaic Islands’, precise locality unknown, probably Borneo. Fig.

5.8; Pl. 4: H&I.

Flowering shoots erect, cylindrical, slightly flexuouse, sulcate, brownish green or
brown, leafy. Leaves distichous, spreading,~oblong-elliptic or oblong-ovate.
Inflorescences abbreviated, ca. 5-flowered, emérging from the base of the leaf-
sheaths along the upper portioncfthe stem; floral bracts concave, abaxial surface
covered with black hirsuteshairs, ‘adaxial surface glabrous. Flowers see note
below. Sepals concave'at apex; margin entire or slightly undulate; dorsal sepal
oblong-elliptic, apex acufe of mugronate, base truncate, abaxial surface distinctly
keeled, 5- to 6-veined, 1.9-2.2 cm long, 016-0.8 cm wide; lateral sepals obliquely
triangular-ovate, apex acute or mucroné_:te;,: base obliquely truncate, abaxial
surface with distinct keel, wing-liked at apr)Z;_.—veined, posterior margin 1.9-2 cm
long, anterior margin 2.5-2.7 cm long, 09—f1_cm wide at base, c. 0.8 cm wide at
apex. Mentum very natrowly conical, ovipésitor-shaped, gently decurved, apex
obtuse, ca. 2.5 cm long;’ca. 0.2 cm in diameter. Petals slightly recurved, oblong or
oblong-elliptic, apex obttise, margin undulate, 7-to 9-veined, 1.5-1.7 cm long, 1-
1.2 cm wide at base. Labelliun distinctly.3-lobed, 4.2-4.5 cm.long, 1.7-1.8 cm wide
across side lobes; claw'linear, cal~1-1.5 ¢m'long; side lobes obliquely widely
obovate, broader and blunter_than Dendrobiumi-lowii, 5- to 6=-slightly elevated
veins on each side lobes, ‘beating ‘short hairs'or each'wvein, inargin entire; disc
oblong; mid-lobe shortly clawed, spathulate-flabellate, with 7 low keels bearing
short hairs, apex emarginate, decurved, front margin undulate, lateral margin
entire, 1-1.2 cm long, 1.1-1.2 cm wide. Column 2-3 mm long; foot concave, 25-27
mm long; stigmatic cavity widely ovate; stelidia triangular; connective narrowly
triangular; anther cap and pollinia not seen. Ovary (including pedicel) narrowly

clavate, curved, 3.5-4.5 cm long. Capsule not seen.
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DISTRIBUTION — Indonesia (probably Borneo).
HABITAT AND ECOLOGY — unknown

SPECIMENS EXAMINED — INDONESIA: cult. Low s.n. (W), probably Borneo!;
Colour painting of type plant drawn by John Day, Scrapbook 45, page 73, 1
August 1885

NOTE — Reichenbach (1885) noted on. this species “The flowers are smaller than
those of Dendrobium lowii"in_my_herbarium, the grandest of which was kindly
sent by Mr. Day, 1877. | aye at hand a four-flowered raceme with well
developed, very nigro-hirsute bracts. The sepals are partly most pallid whitish-
ochre, partly ochre-colodred; and are deficient in that fine yellow of the typical D.
lowii. The keels on the' mid-lines: are “'I,Well developed. Petals oblong, well
undulate. Column nearly white, ‘with the; ’gwo scarlet spots at the base as in D.
lowii. The lip offers the very remarkable m;,‘l:k_s;_,of distinction. It is very much like
that of D. radians, and may be compared to t—ha:c of the Burmese D. xanthophlebium.
The side-laciniae are much developed, blunf, fectangular, white, edged crimson,
quite distinct from the  narrow things of D. lowii. Mid=lacinia of lip obcordate,
undulate, toothletted, with a very short constricted base. There are seven thick
crimson keels on.the disc of the mid-lacinia, ,the two external ones have short
crimson hairs on each'side, and want the long yellow beard‘of D. lowii. There is a
crimson wash between the crimson keels. It is avery good Dendrobium, as is D.
lowii, both being uncommon and ety ‘peculiar”.

John Day painted Dendrobium erythropogon in his scrapbooks volume 45,
dated 1 August 1885. He noted that “In addition to the form of labellum the hairs
on the ridge are very much shorter on the new species. The only difference in the
plants that I could detect is that the leaves of D. erythropogon are a little longer
and narrow than those of most of the D. lowii at Clapton. It was received from

Borneo with them”.
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Reichenbach (1885) suggested that D. erythropogon may possibly be a
natural hybrid. Unfortunately, there is no modern material of D. erythropogon in
any herbariums, except the type specimen that deposited at W. Reichenbach’s

suspense still remains.
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FIGURE 5.8. Dendrobium erythropogon Rchb.f. A. Flower, from below; B. Flower,
from above; C. Labellum; D. Mid-lobe of labellum; E. Anther cap; F. Pollinia.

Drawn from cult. Low s.n. (holotype) by Mr. Tanucha Boonjaras.



114

9. Dendrobium flexuosum Griff., Not. Pl. Asiat. 3: 317. 1851; Rchb.f., Gard.
Chorn. 18: 488. 1884. Type: Griffith s.n. (holotype K!, Lindley’s collection) p.p.,
India, Assam, Khasia Mountain, Churra, 20 October 1835. Fig. 5.9; P1. 4: J.

Dendrobium longicornu auct. non Lindl., T.M. Hynniewta et al., Orchid. Nagaland.:
150, fig. 45. 2000; Y. Tanaka et al., Wild Orchid. Myanmar: 19. 2004.

Dendrobium bulleyi Rolfe, Note Roy. Bot: Gard. Edinburgh. 8:20. 1913. Type: G.
Forrest. 1091 (holotype E!) China, West Yunnan, at 8,000-9,000 ft alt.,
September 1905.

Dendrobium chapaense Aver., Rheedea 16: 3, fig. 2,°3c. 2006. syn. nov. Type:
Averyanov & Loc HALE 8321 (holotype HN; isotype LE!, photo seen, kindly
sent by Prof. EFAyeryanoy) Vietnam, Lao Cai Province, Chapa District,

25 November 2005.

Flowering shoots erect, slender, cylindrica'l_} flextous, slightly constrict at nodes,
more or less sulcate, green or brownish gre_ér—l; 42-22 cm tall, internodes 1.8-2.3 cm
long, 0.5-0.7 cm in diameter, leafy at the_fﬁ_p_‘_per part of stem, sometimes non
flowering shoot bulbiferous at distal nodes. Leuves distichous, thinly coriaceous,
spreading or slightly recurved, young leaves covered with dense black hirsute
hairs on both sides, adaxial surface ot mature leaf becoming glabrous, more or
less waxy, abaxial .surfaceé-sparsely .covered ,with..short.black hirsute hairs,
becoming glabrous with-age, mid-vein grooved 'above'and‘ribbed below, green
or dull green, lanceolate or narrowly elliptic, apex unequally bi<lobed, each lobe
acute, 3.9-4.6 cm long, 0.8-1.2 cm'widé; leaf-sheaths/covered with'caducous black
hairs, 1.4-1.8 cm long. Inflorescences abbreviated, often 2-flowered or solitary,
subterminal on both leafy and leafless stem, raising from the base of leaf-sheaths
opposite the blades; peduncle and rachis, glabrous, light green, ca. 0.3 cm long,
covered with bracts; floral bracts greenish brown or brown, concave, oblong or
elliptic-oblong, apex acuminate or attenuate, base truncate, abaxial surface

covered with scattered black hairs, adaxial surface glabrous, 2- to 4-veined, 0.5-
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1.5 cm long, 0.3-0.5 cm wide. Flowers papyraceous, resupinate, unscented, veins
obscured, visible when aged, up to 4.3 cm in diameter; sepals and petals white;
mentum white or orangish white or pale greenish white from outside; labellum
various in colour from white to yellowish orange, claw orange or orangish white,
side lobes white with creamy or yellowish orange veins or sometimes side lobes
orange with darker orange veins on adaxial surface; disc orange or yellowish
orange, sometime white; mid-lobe white or orange, with 2 to 4 yellowish orange
and 3 yellowish orange or orange keels; ¢olutun white or pale orange, foot white
or pale orange, stigmatic cavity white or ivory white, anther-cap white, pollinia
yellow, pedicellate ovary" light green or greenish™ white. Sepals spreading,
recurved backward, margim” entire, abaxial surface waxy with distinct keel,
sometime wing-liked, v€insdhardly visible; dorsal sepal oblong or elliptic-oblong,
apex acuminate, base #ungate, mid-veiﬁ grooved on adaxial surface, 5- to 7-
veined, 1.7-2.3 cm long, 0:5-047 em wide; I:a_teral sepals obliquely triangular-ovate,
apex acuminate, base obliguely truncate, 7- to 8-veined, posterior margin 1.8-2.3
cm long, anterior margin 2.8:3.3.cm long, c;,-.'-l-.,_lc_m wide at base, ca. 0.3 cm wide at
apex. Mentum narrowly conical, apex obtqs}_l sStraight, 1.1-1.5 cm long, 0.4-0.6 cm
in diameter at base, 0.2-0.3 ¢m in diametér at apical. part. Petals spreading
recurved at apex, lanceolate or narrowly elliptic or narrowly rhombic, apex
acuminate, base truncate, margin entire, 3- to 5-veined, 2-2.5 long, 0.5-0.9 cm
wide. Labellum 3-lobed, 3.5:4 cm long,, 2.1-2.6, cm. wide, across side lobes; claw
linear or narrowly triangular,”0.9<1.4 ¢m long;side lobes obliquely ovate or
obliquely elliptic, 6-_to 7-slightly elevated veins*running along each side lobe,
each vein branched“at terminal ‘and covered ‘with'wart-like'callus along distal
half, apex obtuse, margin crenate or loose lobed and slightly undulate; disc
narrowly oblong, thickening, smooth, becoming 3-keeled with wart-like callus at
middle part, continuing to mid-lobe; mid-lobe elliptic to widely elliptic when
flatten, with 2 to 4 slightly elevated veins, bearing wart-like callus, continuing
from side lobes and 3 keels, bearing wart-like callus, continuing from disc, apex

acuminate, margin undulate and crisped, 0.5-0.8 cm long, 0.4-0.9 cm wide.
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Column surface more or less very minutely papillose, without waxy, 3-5 mm
long, 4-5 mm wide at base; foot slightly concave, tapering downwards, surface
minutely papillose, without waxy, 11-15 mm long, 4-4.6 mm wide at entrance of
mentum; stigmatic cavity elliptic; stelidia triangular; connective narrowly
triangular; anther cap elliptic or widely obovate, surface vary minutely papillose,
apex rounded, basal margin minutely ciliate, adaxial surface sulcate, 2.8-3 mm
long, 2-2.2 mm wide; pollinia 4, in 2 pairs, each pollinium narrowly elliptic,
without caudicle and visidium. Owary (including pedicel) narrowly clavate,
curved, somewhat waxy, glabrous, y6-grooved, 2.5-34 cm long. Capsule
dehiscent, green or dull'green,.ovate or ovate-elliptic with 3 obtuse keels, apex

bunt with persistent dried pefianth,2.2-2.7 em long, 0.9-1.3 cm wide.
DISTRIBUTION. — India, Nepal, China, M}{anmar and Vietnam.

HABITAT AND ECOLO@Y - “Epiphytic orchids grow in evergreen forest,
altitude 1,500-2,000 m. Flowering period: S‘e,jf;tg;nber to November.

SPECIMENS EXAMINED. — INDIA: C.B. Clérk 5,727 (B); C.B. Clarke 15,671 (W);
C.B. Clarke s.n. (W); F<Kingdon-Ward 18,127 (BM); Griffith s.n. (K-holotype of D.
flexuosum); Griffith s.n. (K); |.D. Hooker & 1. Thomson s:. (BM, C, E, P); ].D. Hooker
s.n. (K); Lobb s.n.(K); N.E.Parry 528(K); N.L. Bor, 20,924 (L); Parish 43/84 (W);
Parish 83/84 (W); Parish'83/85 (W), Prain's.n. (P); Prain's colléector 15 (BM); Prain's
collector 214 (E); Rankin & Pretzlik 24 (BM); Sine“coll. s.n. E00266525 (E); Sine coll.
s.n. Reichb'f. Orchids Herb. no. 32,467 (W);!W. Griffith 1,850 (P); W. Griffith 5,049
(C, L, P); W. Griffith s.n. (AAU, BM, C, P, W); W.N. Koelz 31,334 (K).

NEPAL: de Haas ].H. 2,846 (BM).
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CHINA: Cult. Butterfield s.n. (K, spirit collection Vial no. 44289); G. Forrest
1,091 (E-holotype of D. bulleyi); G. Forrest 9,124 (E); G. Forrest 18,432 (P); G. Forrest
18,432 (P); G. Forrest 18,434 (K); G. Forrest 27,780 (K); Li Heng 10,708 (E).

MYANMAR: Cult. Hort. Kew. 321-62 (K, spirit collection Vial no. 24968); Cult.
Hort. Kew. 386-1959 (K, spirit collection Vial. no. 17966); F. Kingdon-Ward 22,562
(BM); F. Kingdon-Ward s.n. (K, spirit ¢ollection Vial no. 20878); F. Kingdon-Ward
s.n. (K, spirit collection Vial. n0.19827); EEVV: Venning 52 (K); J. Kivk s.n. (K);
Kingdon-Ward, F. s.n. (K, spirit collectiony Vial no.19920); sine coll. s.n. (TNS).

VIETNAM: HAL 8,321 (EE-holotype of D. chapacrise, photo seen, kindly sent
by Prof. L. Averyanov); HAL /10,202 (LE, Photo seen, kindly sent by Prof. L.

Averyanov).

LOCALITY UNKNOWNE Lgbb 47.(BM); Sine coll. s.n. Reichb.f. Orchids Herb.
no. 26,842 (W); Sine coll. s.n. Reichb . Orcliimcis",‘._l—lerb. no. 30,885 (W); Sine coll. s.n.
Reichb.f. Orchids Herb. no. 32,466 (W). :

NOTE.— 1. Dendrobivni flexuosum is distinct from D. longicornu in having
different detail of labelum. The main ditference is undulate and crisped mid-
lobe margin. The.colour,of labellum is variable from white to.orange.

2. Griffith"(1851a)"“indicated “Assam"'Herb. 162" ‘as the type specimen
of Dendrobium_flexuosum. However, there were“ho_herbarium specimens under
this number in‘any herbarial It'seems(likely thatthe number is'not the collection
number and it may refer to the Assam herbarium’s number. There is a specimen
labeled D. flexuosum among collections of William Griffith without a number in
Lindley Herbarium of the Royal Botanic Gardens, Kew. The herbarium label
noted that the plant was collected from Khasia Mountain in 1835. The collection
locality and year matched with those of the type specimen of D. flexuosum.

Morphological characters of the specimen also match with the original
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description. Therefore, I confidently concluded that Griffith s.n., deposited in K
(Lindley Herbarium), is the holotype of D. flexuosum. Moreover, this specimen
contains 2 types. Holotype of D. flexuosum was mounted on the right of the sheet

while that of D. hirsutum was mounted on the left.
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FIGURE 53. Dendrobium flexuosum Griff. A. Habit; B. Hairs, on leaf; C. Flower,
from below; D. Flower, from above; E. Flower, side view; F. Labellum and

mentum, from above, sepals and petals removed; G. Flower, front view; H.
Dorsal sepal; I. Lateral sepal; J. Petal; K. Labellum; L. Floral bract; M. Column
and column foot, from below; N. Column and column foot, side view; O.
Column, from below, anther cap removed; P. Anther cap; Q. Pollinia. Drawn
from Hort. Tsukuba Botanical Garden accession number s.n. by Mr. Tanucha

Boonjaras.
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10. Dendrobium formosum Roxb. ex Lindl., in Wallich, Pl. Asiat. Rar. 1: 34. 1830;
Thaithong, Thai Orchid: 199. 2000. Type: Roxburgh s.n. (holotype BM!, BM no.
000505677) p.p., Northeastern Bangladesh, Sylhet, 1813. Fig. 5.10; PI. 4: K.

Dendrobium formosum var. berkeleyi Rchb.f., Gard. Chron. 19: 210, 110. 1883. Type:
Berkeley s.n. (holotype W), locality unknown, 1881.

Dendrobium infundibulum auct. non Lindl; Rchb.f., Gartenflora 36: T.1253. 1887.

Dendrobium formosum var. gigantium O' Brien, Gard. Chron. 3: 8. 1890. nom. nud.

Callista formosa (Roxb. ex Lindl) Kuntze; Revis: Cen. Pl. 2: 654. 1891.

Flowering shoots erect, stouf, eylindrical, slightly constricted at node, green or
brownish green 18-34 em tall, 2-2:9 am long, 0.5-0.9 c'in diameter, leafy. Leaves
distichous, spreading, ceriageous, both sﬁ'rfgces covered with black hirsute hairs,
mid-vein grooved aboverand ribbed bel‘(!).w, green or dull green, oblong ovate-
oblong, apex unequally bislobed, each lobe ‘acute, 7.5-15.5 cm long, 1.5-3.3 cm
wide; leaf-sheaths covered with dense sho_lr,-t— h_lack hirsute hairs, 1.9-2.3 cm long.
Inflorescences abbreviated, 1- to 4-f10wer_(;(;1_,r;borne near the apex of the stem;
peduncle and rachis glabrous, green, ca. 03-0.5 cm long; floral bracts concave,
abaxial surface covered with dense black hirsute hairs, adaxial surface glabrous,
brown, triangular-oblong or triangular-ovate, apex aeuminate, base truncate, 3-
to 5-veined, 0.7-1.2 cm,long,0.5-0.8.cm, wide: Flowers.resupinate, faintly fragrant,
veins visible, 5-9.2 ‘¢m~in ‘diameter; " sepals’ and’ petals pure white; mentum
yellowish white from outside; labellum white with a yellow band at the middle,
claw pale yellow, iside lIobes white; disc light'yéllow to'yellow, mid-lobe white
with large yellow band, slightly elevated veins on mid-lobe yellow; column
white, foot white, pale yellow to greenish yellow at base, stigmatic cavity white,
anther-cap white, pollinia yellow, pedicellate ovary white. Sepals spreading,
margin entire, mid-vein grooved on adaxial surface, abaxial surface keeled,
conspicuous at apical part; dorsal sepal oblong or elliptic-oblong, apex

acuminate, base truncate, 3- to 5-veined, 2.8-3.6 cm long, 1.2-1.8 cm wide; lateral
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sepals, obliquely triangular-ovate, apex acuminate, base obliquely truncate, 3- to
5-veined, posterior margin 3.2-4 cm long, anterior margin 5.4 -6.2 cm long, 1.4-1.8
cm wide at base, c. 0.3 cm wide at apex. Mentum shortly conical, straight, apex
obtuse, 1.3-2.2 cm long, ca. 0.4 cm in diameter. Petals spreading, recurved
backwards at middle, reticulately-veined, widely obovate or suborbicular, apex
obtuse or subacute, base cuneate, margin slightly undulate, 7- to 9-veined, 4.2-6.6
cm long, 3.1-4.3 cm wide near base. Labellum 3-lobed, 5.5-7.6 cm long, 3.2-5 cm
wide across side lobes; claw linear, ca/ 40+mm long; side lobes obliquely
triangular, surface smooth, apex round; margin slightly undulate; disc narrowly
oblong, distal half with*many.papillose and scabrous callus, extending to the
mid-lobe; mid-lobe transvessely widely oblong, basal half scabrous, with 3-5
slightly elevated veins, €achwein bearing papillose and scabrous callus along half
way, apex emarginate, marging undulate,1.8-2.5 cm long, 2.2-3 cm wide. Column
surface smooth, 0.7-0.9 mm' long, 0.7—1“'I;hm wide at base; foot broad at the

middle, tapering downwards; slightly cori;éaJ'\-/e, grooved, surface smooth, 20-25

mm long, 9-11 mm wide at- middle; :sti%matic cavity widely elliptic or
suborbicular; stelidia broadly triangular; _g?qr_’inective linear; anther cap widely
oblong, surface minutely papillose, apex érﬁarginate, basal margin minutely
ciliate, adaxial surface‘sulcate, 3.5-4 mm long, ca. 4 mm wide; pollinia 4, in 2
pairs, each pollinium narrowly elliptic, without caudicle and visidium. Ovary
(including pedicel) .narrowly clavate, curved,,glabrous, 6-grooved, 3.5-4.7 cm
long. Capsule dehiscent;~green or dull green, elliptic,' with'3 distinct keels, apex

with persistent dried perianth, 2.8-3.5 cm long, 1:2-1.7 cm wide.
DISTRIBUTION. — India, Nepal, Bangladesh, Myanmar, Laos and Thailand.

HABITAT AND ECOLOGY.— Epiphytes in evergreen forests, at medium
altitude (700-1,000m alt.). Flowering period: September-December.
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VERNACULAR. —Ueang khi phueng (i#esiis), Ueang ngoen luang (isosiunans),

Ueang ta hoen (i0eniin)

SPECIMENS EXAMINED. — INDIA: Berkeley s.n. (K ), South Andaman; Berkeley
s.n. (K), South Andaman, 1882 A.D.; Griffith s.n. (K), Silhet or Khasia; Hasnilton
s.n. (BM); Lobb 373 (BM); Lobb 472 (BM); R. Pantling 271 (BM, BR, K, P), Sikkim
Himalaya, 1,000 ft alt., 1893 A.D.; Rebecea G. Troth 880 (BM), Northeast section of
Royal Chitwan Naional Park, south of RaptiRiver, Chitwan District, Narayani
Zone, ca. 83 km 10 degree-south of west from-Kathmandu, 390 m alt., 09 June
1976; Roxburgh s.n. (BM), Roxbilkgl sm. (BM), Northeastern Bangladesh, Sylhet,
1813.

NEPAL: Wallich sm. (L); JF D. A. Sta'-ihtpn 6882 (BM), East Nepal, Soktim Tea
Estate, 1,500 ft alt., 22 Apr. 1971; Wallich N (Wall. Cat. No. 1998 B) (BR), 1821 A.D;
J. H. Wibbe 1325 (BR 0

BANGLADESH: J. D. Hooker anil T Themson 1007 (K, K-LINDL); Cult. Hort.
Kew. Entry No. 346-1938 (K-SPIRIT), Kalimpong, Bagal 03 June 1938; Lobb 373 (K-
LINDL); Wallish s.n. (Wallich Catalogue No. 1998) (K), Sylhet; Wallish s.n. (Wallich

Catalogue No. 1998) (K), Sylhet.

MYANMARy, Javay, 34 “April 1901. Lobb 373" (K), Moulmein; Lobb s.n. (K),
Moulmein;, [ E: Maxwell 98-1217.(CMU), ;Tenassexim Division, ;Tawer District,
Yebyu Township, c.*5 km'east of Kanbauk, 25 m alt., 20 Oct:"1998; Shaik Mokim
481 (E), Tavoy, Mar. 1901; Shaik Mokim 634 (BM, BR, L, P), Burma, Tavoy, Apr.
1901; sine coll. s.n. (TNS), 29 May 2007; Wallace 136 (BM), South of Hyauhfyu,
Rauree Is., 06 May 1945.

LAos: A. D. Kerr 2760 (C), Phu Bia, Xieng Khouay.
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THAILAND : S. Bloembergen (Kwae Noi River Basin Exp. 1946 Nr. 45) (BK, K,
L, P), Kanchanaburi, Tripagodas, Birmese Border, about 40 km north of Wangka,
280 m alt., 30 Apr. 1946; K. Chankaew 11 (BKF), 21 July 2003; GT 8963 (C),
probably Penninsular, 1983, GT 8964 (C), probably Penninsular, Date coll. ? 1984;
A. F. G. Kerr 315 (K), Kanchanaburi, 15 Apr. 1924; A. F. G. Kerr s.n. (K), 29 Oct.
1929; Arthur Kerr s.n. (K), Sep. 1908; A. Kostermans (Kwae Noi River Basin Exp. 1946
Nr. 402) (BK, C, K, L, P), Kanchanaburi, Tripagodas, Burmese Border, about 40
km north of Wangka, 280 m alt.,, 08-11.May 1946, T. Santisuk 667 (BKF),
Phangnga, Kuraburi, Nangyon, ca. 50 m alt,, 23 Nov. 1973; A. Sathapattayanon 393
(BCU), 24 Mar. 2005;+A. Sathapattayanon 396 (BCU), 08 Apr. 2005 A.
Sathapattayanon 428 (BCU), Ranong, 19 Apr. 2006; W. Songkakul 77 (BKF), Ranong,
06 Oct. 1989; O. Thaithong 500 (BEY), 24.Sep. 1988; A. Uboncholaket s.n. (BCU), 19
Nov. 1977; Winit s.n. (BKF), Mae Sarieng,,‘néa:_l,OOO m alt.,, May 1953.

LOCALITY UNKNOWNE Laiden cult. no..':_;9J3-OO82 (L), Conel Berkeley s.n. (W), 10
Jan 1888; Wallich s.n. Reichb.f. Orchids Herb_ ?1_;}0. 32474 (W); Wiallich s.n. Reichb.f.
Orchids Herb. no. 32475 Cult. (W); Sine coll_.;_._n;._ReiChb.f. Orchids Herb. no. 33949
(W); Sine coll. s.n. Reichb.f. Orchids Herb. n-o.r 28301 (W); Sine coll. s.n. Reichb.f.
Orchids Herb. no. 3341 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no. 31089 (W);
Sine coll. s.n. Reichb.f+Orchids Herb. no. 45671 (W); Sine coll. s.n. Reichb.f.
Orchids Herb. no./14851.(W); Sine coll..s.n. Reichb.f. Orchids.Herb. no. 32525 (W),
Sine coll. s.n. Reichbf.“Orchids ' Herb. ‘'no. 32526 (W); ‘Sine coll. s.n. Reichb.f.
Orchids Herb. no. 32527 (W); Sine coll. s.n, Reichbif. Orchids Herb. no. 32528 (W);
Sine coll. s.n. Reichbif. OrchidstHerb. ho. 552 (W); Sine ‘eoll. 5.7 'Reichb.f. Orchids
Herb. no. 704 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no. 4568 (W).
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FIGURE 5.10. Dendrobium formosum Roxb. ex Lindl. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Fruit; F. Dorsal sepal; G. Lateral
sepal; H. Petal; I. Labellum; J. Floral bract; K. Column and column foot, from
below; L. Column and column foot, side view; M. Anther cap; N. Pollinia. Drawn

from A. Sathapattayanon 396 by Mr. Tanucha Boonjaras.
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11. Dendrobium hirsutum Griff., Not. Pl. Asiat. 3: 318. 1851a; Icon. P1. Asiat. 3: t.
305. 1851b; Rchb.f., Gard. Chorn. 18: 488. 1884. Type: Griffith s.n. (holotype K!,
Lindley’s collection) p.p., India, Assam, Khasia Mountain, Churra Ponjee. Fig.

511; Pl 4: L.

Dendrobium longicornu auct. non Lindl., In: Edward’s Bot. Reg. 16, an illustration
on t. 1315, exclude description. 1830a; Seidenf. Opera Bot. 114: 219, fig.
139, Plate 13d. 1992; N.X.B.V.H. Dan"léc, Phong Lan Viét Nam: 94, Hinh
167. 2000.

Dendrobium longicornu var. hirsvta (Griff.) Hook.f.,"In Fl. Brit. India. 5(2): 720.
1890.

Dendrobium meghalayense C#Deori jei al.; Rheedea 16(1): 55-58, fig 1, 2k-o. 2006.
nom. illeg. Type: H. Decka 18385 (holotype ASSAM; isotype ASSAM)
India, Meghalaya, Khasia and je_lintia Mountains, at 1,400 m alt., 19
August 1959; C. Deari 101162 (paratype ASSAM) India, Meghalaya,
Khasia and Jaintia Mountains, 9 October 2004.

Dendrobium jaintianum C.M. Sabapathy, Ind_i@n Journal of Forestry, 30(3): 371.
2007. syn. nov. |

Flowering shoots erect;slender, cylindrical, flexuous,-slightly constrict at nodes,
more or less sulcate,.green ot brownish green, 27-49 cm tall,.internodes 2.9-4.4 cm
long, 0.4-0.8 cm' in diameter, leafy~at the upper-part’'of stem, sometimes non
flowering shoot bulbiferous at distal nodes, Lea®es_distichous, thinly coriaceous,
young leaves'covered with defise, black, hirsutethairs, ‘adaxial surface of mature
leaf becoming glabrous, more or less waxy, abaxial surface sparsely with short,
black, hirsute hairs, becoming glabrous with age, spreading or slightly recurved,
green or dull green, lanceolate or narrowly elliptic, apex unequally bi-lobed, each
lobe acute or obtuse, mid-vein grooved above and ribbed below, 7.3-8.5 cm long,
1.2-2.5 cm wide; leaf-sheaths covered with caducous black hairs, 2.2-3.4 cm long.

Inflorescences abbreviated, often 2-flowered or solitary, up to 4-flowered,
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subterminal on both leafy and leafless stem, raising from the base of leaf-sheaths
opposite the blades; peduncle and rachis, glabrous, light green, 0.2-0.5 cm long,
covered with bracts; floral bracts greenish brown or brown or tawny, oblong or
elliptic-oblong, concave, apex acuminate, base truncate, abaxial surface covered
with scattered black hairs, adaxial surface glabrous, 3- to 5-veined, 0.5-0.6 cm
long, 0.2-0.4 cm wide. Flowers papyraceous, resupinate, unscented, veins
obscured, visible when aged, up to 2-4.4 em in diameter; sepals and petals white;
mentum white or orangish white or pale grécnish white from outside; labellum
white, claw orange or pale orange, side lobes White with creamy or yellowish
orange or reddish orangeveins-on adaxial surface; disc orange; mid-lobe white
or yellowish orange or reddish’ ovange, with 2 to 4 orange or reddish orange
veins and 3 orange orfeddishiorange keels; column white or pale orange, foot
white or orange, stigmatic cavity white or iyory white, anther-cap white, pollinia
yellow, pedicellate ovary white or gree!nish white. Sepals spreading, slightly
recurved at distal part, margin entire, abax1al surface waxy with distinct keel,
wing-liked, veins hardly visible; dorsal_l-,_- éel_j._)al ovate or oblong-ovate, apex
acuminate, base truncate, mid-vein groov&:l_ on adaxial surface, 6- to 9-veined,
1.4-2.3 cm long, 0.9-1.1%cm wide; lateral sepéls obliquely. triangular-oblong, apex
acuminate, base obliquely truncate, 7- to 8-veined, posterior margin 1.9-2.1 cm
long, anterior margin 3:5-4.5 cm long, 0.9-1.3 cm wide-at base, ca. 0.2 cm wide at
apex. Mentum narrowly.conical, apex obtuse,usually.bent down, 2.2-3.2 cm long,
0.4-0.6 cm in diameter~at base,' 0:2-0.3' cm in diameter at apical part. Petals
spreading, slightly recurved, obovate or widely“obovate or rhombic, apex acute,
base truncate, margin‘entire, sometimes slightly tindulate at dpper half, 9- to 12-
veined, 1.7-2.2 long, 0.9-1.3 cm wide at base. Labellum 3-lobed, 4-5.2 cm long, 2.5-
3 cm wide across side lobes; claw linear or narrowly triangular, 1.2-2 cm long;
side lobes obliquely ovate or obliquely elliptic, 6- to 7-slightly elevated veins
running along each side lobe, each vein branched at terminal and covered with
minutely hair-like callus along distal half, apex obtuse, margin crenate and

slightly undulate; disc narrowly oblong, thickening, smooth, becoming 3-keeled
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with hair-like callus at distal end, continuing to mid-lobe; mid-lobe transversely
oblong, with 2 to 4 slightly elevated veins, bearing hair-like callus, continuing
from side lobes and 3 keels, bearing hair-like callus, continuing from disc, apex 2-
lobed or indistinctly 2-lobed, margin serrate or irregularly lobed, 0.3-0.5 cm long,
0.6-1.2 cm wide. Column surface more or less very minutely papillose, without
waxy, 3-4 mm long, 3-4 mm wide at base; foot slightly concave, tapering
downwards, surface minutely papillose, without waxy, 9-13 mm long, 4.1-4.7
mm wide at base; stigmatic cavity elliptie; stelidia triangular; connective
narrowly triangular; anther cap ebovate, surface vary minutely papillose, apex
rounded, basal margin minutely Ciliate, adaxial surface sulcate, 2.8-3.2 mm long,
2.8-3.1 mm wide; pollinia 4,40 2 pairs, each pollinium narrowly elliptic, without
caudicle and visidium®” Ogary (including pedicel) narrowly clavate, curved,
somewhat waxy, glabrotis, 6-grooved, 2.9-4.2 cm long. Capsule dehiscent, green
or dull green, ovate or evate-elliptic Wi"clh 3 obtuse keels, apex with persistent
dried perianth, 2.4-2.9 cm long, 11.6.cm w1§1e

rsrda

DISTRIBUTION. — India, China, Myanmal_'f_f_ hailand, Laos and Vietnam.

HABITAT AND ECOLOGY.— Epiphytic orchids grow in evergreen forest,
altitude 1,000-2,000 m. Flowering period: August to December.

SPECIMENS EXAMINED. ~ INDmA: 'C.B* Clarke< 45,482 (BM); Griffith s.n.(K-
holotype of D. hirsutum); Griffith s.n_(K); J.D. Heoker s.n. (K);*.D, Hooker & T.
Thomson s.n. (P); Mark sin. (K); Prdin's<collector 87 (BM,'BR, 'L, P); Sine coll. s.n.
E00266523 (E); Sine coll. s.n. Reichb.f. Orchids Herb. no. 32,486 (W); T.R. Chand
2,062 (K); W.N. Koelz 23,419 (K); W.N. Koelz 30,713 (K); W.N. Koelz 30,918 (K).

CHINA: sine coll. s.n. TBG 124454 (TNS).
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MYANMAR: F. Kingdon-Ward 3,531 (E); F. Kingdon-Ward 5,505 (E); F.
Kingdon-Ward 13,502 (BM); F. Kingdon-Ward 21,258 (BM); F. Kingdon-Ward 21,380
(BM).

THAILAND: W. Wichainsin et al. s.n. (BCU); W. Wichainsin s.n. (BCU).

LAos: A. Sathapattayanon 433, 436 (BCU); P. Sukkakul 9,772(C); Sine coll. s.n.
(TNS).

VIEINAM: HAL 8,309 (LE; Photo seen, kindly sent by Prof. L. Averyanov);
M. Petelos s.n. (P); NTH 3,460(LE, Photoseen, kindly sent by Prof. L. Averyanov);
sine coll. s.n. (TNS).

LOCALITY UNKNOWN: Culf. Hort. Kew. s (K); J.S. Gamble 278A. (K); Sine
coll. s.n. Reichb.f. OrchidsHetb. 10, 14592 (W); Siste coll. s.n. Reichb.f. Orchids
Herb. no. 28,333 (W); Sine coll. s.z. Reichb.fi-,_-(-)lj,_ghids Herb. no. 3,408 (W); Sine coll.
s.n. Reichb.f. Orchids Herb. no. 31,148 (W): Szlw coll. s.n. Reichb.f. Orchids Herb.
no. 32,468 (W); Sine coll. s.n. Reichb.f. Orchicis Herb. no. 32,469 (W); Sine coll. s.n.
Reichb.f. Orchids Herb: no. 32,470 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no.
33,961 (W); Sine coll. s#. Reichb.f. Orchids Herb. no+34,571 (W); Sine coll. s.n.
Reichb.f. Orchids.Herb. no0::35,699 (W);.Sine coll. s.n..Reichb.f. Orchids Herb. no.

712 (W).

NOTE.— 1. Dendrobium: hirsutuni'is characterizéd 'by lits broad ‘petals together
with its short and obscurely mid-lobe. The hair-like callus on labellum also
differs from the former D. longicornu and D. flexuosum.

2. Griffith (1851a) referred to “Itinerary Notes p. 42, no. 670" in the
protologue of Dendrobium hirsutum. Description of the relevant part in this
reference (Griffith, 1848) are identical with the original description of D. hirsutum.

Lindley Herbarium of the Royal Botanic Gardens, Kew deposits a Griffith’s
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collection labeled Dendrobium. hirsutum without a number. The locality noted on
the label and morphological characters of the specimen coincide with the original
description. Therefore, we concluded that Griffith s.n., deposited in Lindley
collection at Kew Herbarium, is the holotype of D. hirsutum. As mentioned in the
noted under Dendrobium flexuosum that the holotypes of D. hirsutum and D.

flexuosum are mounted on the same sheet.
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FIGURE 5.11. Dendrobium hirsutum Griff. A. Habit; B. Hairs, on leaf; C. Flower,
from below; D. Flower, from above; E. Flower, side view; F. Labellum and
mentum, from above, sepals and petals removed; G. Flower, front view; H.
Dorsal sepal; 1. Lateral sepal; J. Petal; K. Labellum; L. Floral bract; M. Column
and column foot, from below; N. Column and column foot, side view; O.
Column, from below, anther cap removed; P. Anther cap; Q. Pollinia. Drawn
from A. Sathapattayanon 403 by Mr. Tanucha Boonjaras.
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12. Dendrobium igneoniveum J.J. Sm., Bull. Jard. Bot. Buitenzorg, ser. 3, 9: 161.
1927; ].B. Comber, Orchids of Sumatra: 629. 2001. Type: cult. E. Jacobson s.n.
(holotype, unknown), Sumatra, Tapiannoeli, Sirirok, 1859; Unpublished
illustration drawn by J.J. Smith (lectotype L!, selected here). Fig. 5.12.

Flowering shoots terete, flexuose, sulcate, more than 40 cm tall, internodes 3.3 cm
long, 0.6 cm in diameter. Leaves distichous, coriaceous, both surfaces densely
covered with black hirsute hairs, mid-vein’ grooved above and ribbed below,
dark green, oblong to ovate, apex unequally bi-lobed, each lobe obtuse, 5.3-6 cm
long, 2.2-2.3 cm wide, the'lower oties smaller. Inflorescences abbreviated, ca. 4-
flowered, emerging from the'base of the leaf-sheaths along the upper portion of
the stem; peduncle and raghis‘light green, 1.25 em long; floral bracts concave,
abaxial surface coveredwith dense black hirsute hairs, adaxial surface glabrous,
triangular, apex acute, agtiminate, base tfuncate, 3-veined, ca. 1 cm long, 0.3-0.5
cm wide at base. Flowers reésupinate, whitve",_: unscented, ca. 6 cm in diameter, claw
of labellum brownish yellow;, side lobes or;-ligg—red, mid-lobe with an orange red
blotch at the base; column white with a f;un:dy green tint. Sepals dorsal sepal
oblong-ovate, apex obtuse, shortly apiculaté, base truncate, 7-veined, ca. 2.6 cm
long, ca.l.l cm wide; lateral sepals obliquely triangular-ovate, apex acute,
apiculate, base obliquely truncate, abaxial surface with distinct keel, 7- veined,
posterior margin.ca.,2.6.cm ong, anterior.margin ca..5.cm.long, ca.1.2 cm wide.
Mentum very narrowly-conical, ‘ovipositor-shaped, apex obtuse, 2.35 cm long,
0.175 cm in diameter, Petals broadly oval, apex ©btuse, margin slightly undulate,
at least 3 cmlong, 2!1 cm' wide. 'Labéllum B-lobéd, with twoishort but elevated
callus at base, ca. 3.3 cm long, ca. 1.9 cm wide across side lobes, ca. 2.8 cm wide
across mid-lobe; side lobes obliquely ovate, with transverse rugose at distal half,
each side lobe 0.55 cm long, 0.5 cm wide, margin entire; mid-lobe transversely
oval, obreniform, verrucose at base, apex retuse to emarginate, margin slightly
undulate, ca. 1.9 cm long. Column ca. 6 mm long; foot broad at the base, concave,

canaliculate, ca. 25 mm long; stigmatic cavity ovate; stelidia triangular;
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connective narrowly triangular; anther cap ovate, apex truncate, ca. 3 mm wide.
Ovary (including pedicel) narrowly clavate, 6-grooved, ca. 4.9 cm long. Capsule

not seen.
DISTRIBUTION. — Indonesia.
HABITAT AND ECOLOGY. — Unknown.

SPECIMENS EXAMINED. — INDONBESIA: ~cult. E. Jacobson s.n., Sumatra,
Tapiannoeli, Sirirok, 1859 Unpublished illustration drawn by J.J. Smith (L).
;

NOTE. — Dendrobium igneoniveunt, the species was described by J.J. Smith in 1927.
However, I had nevenfseen the type Specimen. ].J.'Smith indicated that he
described from the spirit specimen but“'lzdid not mention about the deposited
herbarium. I only have sgen the speciesif;irdfn the unpublished drawing of ].J.
Smith deposited at Leiden. > ;.J_f.-'

J.J. Smith noted that Dendrobiun igﬁgqﬁiveum is the allied species to D.
radians and D. oviposte#iferum from Borneo, but labellum with more distinct side
lobes and a broad kidnéy-shaped mid-lobe.

In my opinion, Déndrobium igneoniveum, D. radians and D. scultum are the
very close species: They have_.the.intermediate characters.of the labellum. The
differences between'the-three species'are “within-the ' normal range of variation
seen in other species, so they are probably not distinct and highly possibility to
unite to one.'Unfortunately, theetareva few 'collections of D. seulptum and D.
radians and only one drawing of D. igneoniveum. No living material for examining

the fresh flower and for molecular study.
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FIGURE 5.12. Dendr‘ )i ‘.N‘U:‘ Floral bract; C. Anther
cap; D. Dorsal sepal; 1 Latere al; G. u abellum; H. Column and
column foot, side view. ‘After an unpubhsh 111ustrat10n drawn by J.J. Smith
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13. Dendrobium infundibulum Lindl, ]J. Proc. Linn. Soc. Bot. 3: 16. 1859;
Thaithong, Thai Orchid: 208. 2000. Type: Lobb s.n. (holotype K!; isotype K!, in

Lindley Herbarium), Myanmar, Moulmein (nowadays Mawlamyaing City). Fig.
5.13; Pl. 4: M&N; Pl. 5: A-B.

Dendrobium moulmeinense Low ex Baker, Bot. Mag. 90: t. 5446. 1864.

Dendrobium infundibulum var. ornatissimum Rchb. f., Gard. Chorn. 19: 656. 1883.
Type: Sander s.n. (holotype W!), Myantmar, Moulmein, 1883.

Dendrobium infundibulum var. carneopictum Rehb. f., Gard. Chorn. 19. 1885. Type:
Williams s.n. (holotype W), Myanmar.

Callista infundibulum (Lindl.)Kuntze, Revis. Gen. PL 2:655. 1891.

Flowering shoots ereet, cylindrical, bj‘oyyn or ferruginous, 18-37 cm tall,
internodes 3.4-5.7 cm long, 1.2-1.5 cm in ‘!d_iameter, leafy along the upper part of
stem. Leaves distichous, spreading or sligvh'_:’!fl}"i- recurved, thinly coriaceous, green,
oblong-elliptic or lanceolate, apex unequaii}; b_j—lobed, each lobe acute, mid-vein
grooved above and ribbed below, adaxial ;ggfaces sparsely covered with black
hirsute hairs, becoming glabrate with aged,- abaxial sutfaces covered with black
hirsute hairs, 3.8-5.7 em long, 1.6-2.1 cm wide; leaf-sheaths covered with short
black hirsute hairs, 2.5-5:3 cm long. Inflorescences abbreviated, 1- to 3-flowered,
borne along the upper, to middle part.of both leafy and.leafless stems, emerging
from base of leaf sheaths-opposite ‘the ‘blade; peduncle and fachis glabrous, light
green, 0.2-0.3 cm long; floral bracts concave, abaxial surface covered with black
hirsute hairs, ‘adaxial surface glabrous, pale' brown or'brown, ‘oblong, apex acute,
base truncate, 2- to 4-veined, 0.8-1.3 cm long, 0.4-0.6 cm wide. Flowers
papyraceous, resupinate, somewhat waxy, unscented, veins obscured, visible
when aged, up to 4.7-5.5 cm in diameter; sepals and petals white; mentum white
or yellowish white from outside; labellum white, claw yellow or yellowish
orange, side lobes white with yellowish orange lines or blotches on adaxial

surface, somewhat waxy; disc yellowish orange; mid-lobe white with more or
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less yellowish orange lines; column white, foot yellow or yellowish orange,
stigmatic cavity white, anther-cap white, pollinia yellow, pedicellate ovary green
or light green. Sepals spreading, distally recurved, margin entire, abaxial surface
with keel, conspicuous at apical part,; dorsal sepal ovate or elliptic-ovate, apex
acuminate, base truncate, 3- to 5-veined, mid-vein grooved on adaxial surface,
2.8-3.6 cm long, 1.1-1.4 cm wide; lateral sepals obliquely triangular-oblong, apex
acute or acuminate, base obliquely truncate, 3- to 5-veined, posterior margin 2.7-
3.8 cm long, anterior margin 4.8-5.2 ecm long,d4-1.4 cm wide at base, ca. 0.5 cm
wide at apex. Mentum narrowly eonical, apex obtuse, 2.5-3.2 cm long, 0.4-0.6 cm
in diameter at base, ca:"0.5 cin_in diameter at apical part. Petals spreading,
slightly recurved, widely obovate, apex round or obtuse, base truncate, upper
half margin crenulate, 1ower halft margin_ entire, 9- to 12-veined, 3.4-3.9 cm long,
2.6-3 cm wide. Labelluin 3<lobed, 5.3—6?6 cm long, 3.3-3.8 cm wide across side
lobes; claw linear or nasrowly triangulaf,_ 17-22 mm long; side lobes obliquely
ovate, adaxial surface with 6+ to 7—slightly'_: elevated veins along each side lobe,
each vein bearing sparse wart-like callus, z;p-;ex;_round, lateral margin entire, front
margin crenate; disc narrowly. oblong, prggzinent, surface smooth, somewhat
waxy, becoming 3-5 keeled at the apical paft, continuing to mid-lobe; mid-lobe
obovate or widely obovate or obovate-oblong, various in'shape and size, with 3-5
keels at basal part, apex-deeply emarginated, V-shaped, apiculate between sinus,
margin irregular.undulate Or crenate, sometimes.crisped, 1.3-2.3 cm long, 1.8-2.5
cm wide. Column sutrface smooth, without'waxy,6-9 mm long, ca. 5 mm wide at
base; foot slightly concave, tapering downwards;surface smooth, 24-26 mm long,
5-6 mm wide at entrance ‘of mentdm; stigmatic‘cavity-ovate or lelliptic; stelidia
triangular; connective linear or narrowly triangular; anther cap obovate, surface
very minutely papillose, apex emarginate, basal margin ciliate, adaxial surface
sulcate, 3.5-3.7 mm long, 3.2-3.5 mm wide; pollinia 4, in 2 pairs, each pollinium
narrowly elliptic, without caudicle and visidium. Ovary (including pedicel)

narrowly clavate, slender, glabrous, 6-grooved, 3.8-4.3 cm long. Capsule



136

dehiscent, green or dull green, elliptic, apex with persistent dried perianth, 3.6-

4.3 cm long, 1.9-2.3 cm wide.
DISTRIBUTION. — India, Myanmar and Thailand.

HABITAT AND ECOLOGY.— Epiphytes in evergreen forests or dry evergreen
forests, at 1,000-2,00 m alt. Flowering period: August to March.

VERNACULAR. —Ueang ngoen luang (J,élﬂ\iﬁu?iﬁ’N), Ueang ta hoen (zgmmzﬁu)

SPECIMENS EXAMINED. ="INDIA: Walter N. Keelz 32841 (L), Lushai Hills, 7,000
m alt., 31 March 1953.

MYANMAR: Sine #colls 8.n. ‘Reichb.f. Orchids Herb. no. 6607 (W);
Foerstermann.s.n. (W); Foerstermann. s:. (W),s Sine ¢olls s.n. Reichb.f. Orchids Herb.

no. 6192 (W); Foerstermann. sin. (W). il

THAILAND: C. Niyomdham & |.E.Vidal 504 (AAU); Loei, Phu Luang 1,500 m
alt., 3 Feb 1983; C.F. van Beusekom & C. Phengklai 3102 (AAU), Loei, Phu Luang,
1,250 m alt., 19 Jan 1970;'B. Hansen & T. Smitinand 12,759 (AAU), Mae Hong Son,
Doi Khun Huai-Pong, 1,800 m alt, -2+ Mareh, 1968;, Bernt.Lojtnant & Chawalit
Niyomdham 102 (AAU), Doi Inthanond 1,800 m'alt, 2 Jan"1978; C.F. van Beusekom
& C. Phengkhlai 229 (AAU), Kanchanaburi, Khao-Yai, 1,450.m alt., 30 March 1968;
B. Hansen & T. Smitinand 12)759 (L); Mae Hong Son, Dei' Khun'Hwuai Pong, 1,800
m alt., 2 March 1968; C.F. van Beusekom & C. Phengkhlai 229 (L), Kanchanaburi,
Kho Yai, E. of Sangkhla, 1,450 m alt., 30 March 1968; R. Geesink, P. Hiepko & C.
Phengklai 8,018 (L), Chiang Mai, Doi Inthanond, 2,600 m alt.,.31 December 1974;
C.F. van Beusekom & C. Phengkhlai 3102 (L), Loei, Phu Luang, 1,250 m alt., 1
January 1970; K. Bunchuai 1492 (L), Loei, Phu Luang, 5 February 1965; ].F.
Maxwell 89-258 (L),24 February 1989; |.F. Maxwell 90-274 (L), 1 March 1990.
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LOCALITY UNKNOWN: Sine coll. s.n. Reichb.f. Orchids Herb. no. 35696 (W);
Sine coll. s.n. Reichb.f. Orchids Herb. no. 32451 (W); Sine coll. s.n. Reichb.f.
Orchids Herb. no. 32477 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no. 853 (W);
Sine coll. s.n. Reichb.f. Orchids Herb. no. 853 (W); Sine coll. s.n. Reichb.f. Orchids
Herb. no. 14837 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no. 32478 (W); Wliiam
Bull & F.L.S. 614 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no. 14813 (W); Sine
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FIGURE 5.13. Dendrobium infundibulum Lindl. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Flower, side view; F. Fruit; G.
Dorsal sepal; H. Lateral sepal; I. Petal; J. Labellum; K. Floral bract; L. Column
and column foot, from below; M. Anther cap; N. Pollinia. Drawn from A.

Sathapattayanon 417 by Mr. Tanucha Boonjaras.
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14. Dendrobium jamesianum Rchb. f.,, Gard. Chorn. 1869: 554. 1869. Type:
Benson s.n. (holotype W!), Myanmar, Moulmein (Mawlamyaing City). Fig. 5.14;
PL 5: C.

Dendrobium infundibulum var. jamesianum (Rchb. £.) Veitch, Manual of Orchid. Pl
1: 50. 1887.

Flowering shoots erect, stout, cylindrical, brown or ferruginous, 32-49 cm tall,
internodes 2.5-3.4 cm long, 0.6-0.9 ¢m in diameter, leafy along the upper part of
stem. Leaves distichous, spreading or slightly recurved, coriaceous, green or dull
green, oblong-elliptic of ovate apex unequally bi-lobed, each lobe acute, mid-
vein grooved above and ribbed below;, both surfaces densely covered with black
hirsute hairs, 4-5.8 cm long;1 9-2.4 ¢m wide; leaf-sheaths densely covered with
short black hirsute hairs, 2.5-3.4 cm on{g;Inflorescences abbreviated, 1- to 2-
flowered, borne at the apical part or uppégrr;lost node of leafy stems, emerging
from base of leaf sheaths opposite the blacilé; ?R_eduncle and rachis glabrous, light
green, 0.2-0.3 cm long; floral bracts concav.eff,_%baxial surface covered with dense
black hirsute hairs, adaxial surface glabrou-s,rpale brown or brown, oblong or
oblong-lanceolate, apex acuminate, base truncate, 2- to 4-veined, 1.3-1.5 cm long,
0.4-0.6 cm wide. Flowe#s papyraceous, resupinate, somewhat waxy, unscented,
veins visible; sepals, and, petals. white,.up-to, 7.5-9.5 cm in diameter; mentum
yellowish white‘or ofangish*whitefrom’ outside;labellum white, claw yellow or
yellowish_orange, side lobes white with yellowish orange lines_or blotches on
adaxial surface, somewhat waxy; disc' yellowish orange; mid-lobe white with
more or less yellowish orange lines; column white, foot yellow or yellowish
orange, stigmatic cavity white, anther-cap white, pollinia yellow, pedicellate
ovary green or light green. Sepals spreading, distally recurved, margin entire,
mid-vein grooved on adaxial surface, abaxial surface keeled, conspicuous at
apical part; dorsal sepal ovate or elliptic-ovate, apex acuminate, base truncate, 5-

to 7-veined, 4.3-4.6 cm long, 1.2-1.7 cm wide; lateral sepals obliquely triangular-
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oblong, apex acuminate, base obliquely truncate, 5- to 7-veined, posterior margin
4.4-4.8 cm long, anterior margin 6.1-6.9 cm long, 1.3-1.8 cm wide at base, ca.. 0.3
cm wide at apex. Mentum narrowly conical, apex obtuse, 2.5-2.7 cm long, 0.6-0.8
cm in diameter at base, ca. 0.6 cm in diameter at apical part. Petals spreading,
slightly recurved, widely obovate, apex acuminate, sometimes obtuse, base
truncate, upper half margin subentire or crenulate, lower half margin entire, 9- to
12-veined, 4.8-5.2 cm long, 3.1-3.5 am wide. Labellum 3-lobed, 6.3-6.9 cm long,
3.6-4 cm wide across side lobes; claw linear or narrowly triangular, 25-28 mm
long; side lobes obliquely ovate or obliquely rhombic, adaxial surface scabrous,
with 7- to 9-elevated veins along each side lobe, each vein bearing dense wart-
like and short hair-like callus, apex round or sometimes truncate, lateral margin
entire, front margin crénate; dise narrovyly oblong, prominent, surface smooth,
waxy, becoming roughly 3.5 keeled™at the apical part, continuing to mid-lobe;
mid-lobe oblong or widely oblong, ofteila_ bigger than each side lobe, with 3-5
keels at basal part, apex fruncate or shé}léw emarginated, apiculate, margin
irregular undulate or crenate, 2-2.8 cm loil,r‘l;g,_,;_,l.9-2.4 cm wide. Column surface
smooth, without waxy, 6-10 mm long, 6-7 m—mﬂw1de at base; foot slightly concave,
tapering downwards, surface smooth, 29-35- rﬁm long,'6-9 mm wide at entrance
of mentum; stigmatic eavity ovate or elliptic; stelidia triangular; connective linear
or narrowly triangular;-anther cap obovate, surface very minutely papillose, apex
emarginate, basal margin. ciliate, adaxial stirface.sulcate, 3.1-3.5 mm long, 3-3.2
mm wide; pollinia "4, in 2 pairs,<each pollinftum narrowly elliptic, without
caudicle and visidium. Ovary_(including pedicél)y narrowly clavate, glabrous, 6-

grooved, 4.2-4.5 cm long: Capsiulenot Seen.
DISTRIBUTION. — India and Myanmar.

HABITAT AND ECOLOGY.— Epiphytes in evergreen forests, at high altitude
1,200-2,000 m.
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SPECIMENS EXAMINED. — INDIA: Sine coll. s.n. (TNS), 15 Dec. 2006.

MYANMAR: Sine coll. s.n. TBG 128905 (TNS).

LOCALITY UNKNOWN: Cult. Hort. Kew. Entry No. 188-1932 (K), 14 March.
1932; Cult. Hort. Kew. Entry No. 139-1954 (K), 11 May 1955.
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FIGURE 5?14. Dendrobium jamesianum Rchb.f. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, side view; E. Flower, from above; F. Flower, from

below; G. Labellum and mentum, side view, sepals and petals removed; H.
Dorsal sepal; I. Lateral sepal; J. Petal; K. Labellum; L. Floral bract; M. Column
and column foot, from below; N. Column and column foot, side view; O.
Column, from below, anther cap removed; P. Anther cap; Q. Pollinia. Drawn
from Hort. Tsukuba Botanical Garden accession number 128905 by Ms. Sirilax

Tapdechachan.
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15. Dendrobium kontumense Gagnep., Bull. Soc. Bot. France 79: 165. 1932; In:
Flore Génerale de 1' Indo-Chine 6: 239. 1934; Seidenf., Con. Rev. Orchid
Cambodia, Laos and Vietnam: 46. 1975. Type: Poilane 18280 (holotype P!; isotype
C!), Vietnam, Kon Tum Province, Giang Lo to Dac To, 500 m alt., 8 September
1930. Fig. 5.15; PL. 5: D.

Dendrobium sculptum auct. non Rchb. £.; A.D. Kerr, Nat. Hist. Bull. Siam Soc. 23:
193. 1969; Seidenf., Bull. Mus. Nats Hist. Paris, 5: 123. 1973; Con. Rev.
Orchid Cambodia, [.aos and Vietnam:51. 1975.

Dendrobium virgineum auet. non-Rehb. f.; Seidenf. Opera Bot. 83: 112, f. 68. 1985;
Opera Bot. 114: 2114 134: 1992; Aver., In: Vasc. P1. Synopsis Vietnam. FL
1: 83. 1990;" Iden., Guide. ! Vietnam. Orchids: 182. 1994; S.
Rakpaibulsombat, Thai Orchid "Sp. pl. 30.71992; M.L. Baker & C.O.
Barker, Orchid Sp. Cult.: 758. 1996, Thaithong, Orchid. of Thail.: 127.
1999; Thai Orchidy231. 2000; N.X.B.V.H. Dan Toc, Phong Lan Viét Nam:
102. 2000; Lavarack, Austral. Orch}& I_%_ev. 66(3): 13. 2001; S.Y. Alsagoff &
W.S. Hong, Malayan Orehid Rev._f;%_:_ﬂﬁ, include photo 5 on p. 70. 2001;
H. Schildhauet,J. Orchideenfr. 9: -photo on p. 371. 2002; Aver. & A.
Averyanova,  Updated Checklist Orchids® Vietnam: 31. 2003;
Turrczaninowia“ 8(1): 60. 2005, N. Vaddhanaphuti, Field Guide Wild
Orchid Thail.;, 131. 2005.

Dendrobium schildhaueri Ormerod &-H'A. Pedersen, Orchid Rev. 111: 341. 2003; J.
Orchideenfr, 11; 35, 2004; H.P. Wood, In:i*The Dendrobiums: 691, pl. 140.
2006. syn. nov. Type: SinetColl. GT 9301 (holotype C!), Thailand, Nong
Khai Province, Seka, October 1983.

Flowering shoots erect, tufted, cylindrical, gradually reduce toward both ends,
rigid, sulcate, slightly constricted at nodes, green or greenish brown, 15.3-29.7 cm
tall, internodes 1.7 -2.5 cm long, 1.2-1.5 cm in diameter, leafy along upper to

middle half of stem. Leaves distichous, coriaceous, spreading, sometimes slightly
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recurved, adaxial surfaces glabrescent, glossy, abaxial surface covered with
dense short black hirsute hairs, mid-vein grooved above and ribbed below, green
or dull green, ovate or narrowly elliptic or elliptic-ovate, apex unequally bi-
lobed, each lobe obtuse, 4.2-5.8 cm long, 1.6-2.2 cm wide; leaf-sheaths covered
with short black hairs, densely near apex, 1.8 -2.5 cm long. Inflorescences lax
raceme, erect, abbreviated, 2- to 4-flowered, borne along the upper portion of
both leafy and leafless stems, emerging from base of leaf sheaths opposite the
blade; peduncle and rachis glabrous, green,0.2-0.5 cm long; floral bracts brown
or ferruginous, abaxial surface covered with dénse black hairs, adaxial surface
glabrous, triangular-ovate; slightly concave, apex acuminate, base truncate, 2- to
4-veined, 0.7-1 cm long, cas'5.cm wide. Flowers resupinate, hard, waxy and
polished, faintly fragrant or"unséented, long-lasting, up to ¢. 6 cm in diameter;
sepals and petals white;mentumswhite or reddish white from outside; labellum
white, side lobes and disc white, waxy, ‘!r_nid—lobe white with cream to reddish
orange blotch at basal pertion, columnv -j'/viﬁite, column white or white with
somewhat pale red, foot white or pale red,_l-,-s:cigmatic cavity white or ivory white,
anther-cap white, pollinia yellow, pedicell_z;tvg ovary white, becoming light green
at the base of pedicel.'Sepals spreading or- recurved, ‘margin entire or slightly
undulate, abaxial surface distinctly keeled; dorsal sepal lanceolate-oblong or
oblong, apex acuminate; base truncate, veins hardly-invisible, 2.7-3.4 cm long,
0.8-1.2 cm wide; lateral sepals obliquely, triangular-lanceolate, sometime slightly
falcate, apex acuminate,~base obliquely'truncate;3- to' 5-veined, hardly visible,
posterior margin_1.5-2.8 cm long, anterior matgin 3.7-4.5 cm-long, 0.8-1.1 cm
wide at base,'c: 0.3 cm wide at'apex. Mentum very narrowly ‘¢onical, ovipositor-
shaped, straight or incurved distally, apex obtuse, 1.7-2.3 cm long, 0.2-0.3 cm in
diameter. Petals slightly or strongly recurved, obovate or elliptic, gently reduced
at base, apex rounded, base truncate, margin entire or slightly undulate, 5- to 7-
veined, 2.7-3.2 cm long, 1.1-1.5 cm wide at base. Labellum porrect, veins and
veinlets visible, un-thickened, without callus, 4.7-5.2 ¢cm long, 2-2.5 cm wide

across side lobes; claw linear or narrowly triangular, 15-19 mm long; side lobes
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shallowly deltoid or obliquely widely obovate or obliquely widely elliptic, apex
obtuse, margin entire; disc oblong or narrowly oblong; mid-lobe transversely
elliptic, apex emarginate, margin irregular erose and crisped or wavy, 0.9-1.3 cm
long, 0.8-1.4 cm wide. Column dilated at base, 5-7 mm long, 4-6 mm wide at base;
foot slightly concave, margin raised at base, surface papillose, 22-28 mm long, 5-7
mm wide at base; stigmatic cavity elliptic or ovate; stelidia broadly triangular;
connective linear or narrowly triangular; anther cap widely obovate or obovate-
oblong, surface minutely papillose, apex tounded, basal margin minutely ciliate,
adaxial surface sulcate, 3.4-3.7 mm long, 2.9-3:2 mm wide; pollinia 4, in 2 pairs,
each pollinium narrowly elliptic, without caudicle and visidium. Ovary
(including pedicel) slendergmarrowly clavate, glabrous, 6-grooved, 2.4-2.9 cm
long. Capsule dehiscent, gre€en or /dull green, elliptic or elliptic-oblong, with 3
obtuse keels, apex buntwith'persistent dried perianth,2.2-2.7 cm long, 1.3-1.6 cm

wide.
DISTRIBUTION. — Thailand, Laos and Vie_,-tn—a.m.

HABITAT AND ECOBOGY.— Epiphytes in dry evergreen forests, at altitude
500-1,000 m. Flowering period: August to October.

SPECIMENS EXAMINED. = THAILAND:, Sukhakul GT.8993 (C), Nakorn Phanom;
Sakdi 4500 (C), Nong Khai, Phu'Wua; Sakdi-GT 8952 (C), Nong Khai, Phu Wua; A.
Sathapattayanon 408 (BCU), Nong Khai, Phu Wua; A, Sathapattayanon 435 (BCU),
Nong Khai, Phu Wuaj sine coll: GT79301 (C), Nofig Khai, Seka; sine coll. GT 9307
(C), Ubon Ratchathani; Saki GT 8967 (C), sine loc.; O. Thaithong 737 (BCU), sine
loc.; O. Thaithong s.n. (BCU), sine loc.

LAos: A.D. Kerr 988 (C), Vientiane, Phou Khaokhoay; A.D. Kerr s.n. (K),
Vientiane, Phou Khaokhoay; Vidal 5585 (P), Vientiane; A.D. Kerr 984 (K), sine loc.;

Delacaeur 177 (P), sine loc.
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VIEINAM: Oct.a. 2005/12418, HAL 8632/13249, Lam Dong (Photographs
seen, kindly sent by Prof. L. Averyanov); Vadherst s.n. (P), sine loc.

NOTE. — The flower is white with a small central blotch on the lip, which varies

in colour from very pale to reddish orange.
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FIGURE 5.15. Dendrobium kontumense Gagnep. A. Habit; B. Hairs, on leaf; C.
Flower bud, side view; D. Flower, side view; E. Flower, front view; F. Flower,
from above; G. Fruit; H. Dorsal sepal; 1. Lateral sepal; J. Petal; K. Labellum; L.
Floral bract; M. Column and column foot, from below; N. Column, side view; O.
Column and column foot, side view; P. Anther cap; Q. Pollinia. Drawn from A.
Sathapattayanon 408 by Mr. Tanucha Boonjaras.
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16. Dendrobium longicornu Lindl., In: Edward’s Bot. Reg. 16: t. 1315, exclude an
illustration. 1830a; Gen. Sp. Orchid. PL.: 80. 1830b; Veitch, Manual of Orchid. PL 1:
56. 1887; Hooker. f., In: Fl. Brit. Ind. 5: 720. 1890; M.L. Banerji & B.B. Thapa, ].
Bombay Nat. Hist. Soc. 67(2): 145. 1970; Pradhan, India. Orchid. 2: 328. 1979; T.K.
Bose & S.K. Bhattacharjee, Ochid. India.: 220. 1980; Banerji, Orchid. Nepal.: 63,
tig. 27. 1982; M.L. Baker & C.O. Barker, Orchid. Sp. Cul.: 413. 1996; H.].
Chowdhery, Orchid. Flora. Arunachal Pradesh.: 310, fig. 183. 1998; K. White & B.
Sharma, Wild Orchids in Nepal.: 227, pl./92_2000; N.X.B.V.H. Dan Téc, Phong
Lan Viet Nam.: 94, Anh 131, excludes Hinh167. 2000; Rajbh. & S. Bhattarai,
Beautiful Orchids of Nepal: 109..2001; N.R. Pearce & P.J. Cribb, Orchids of
Bhutan: 417. 2002; R.D. Millewville & Shrestha, Nepal Orchid. Pic.: 72, pl. 130. 2004;
D.B. Gurung, Illus. Guide Orchid. Bhutan: 121.72006; H.P. Wood, The
Dendrobiums. 656, PAA612006. TyperN. Wallich sm. (syntype K!, in Wallich
Catalogue no. 1997.1; isosyntype K!, P! aﬁd C!), Nepal, Thoka and F. De Silva s.n.

(syntype K!, Wallich catalogue no..1997.2), -'Bangladesh, Shlhet Mountain. Fig.

5.16; P1. 5: E. b

Froscula hispida Raf., FL.Tellur. 4: 44, 1838.
Callista longicornis (Lindl.) Kuntze, Revis. Gen. Pl. 2: 655:-1891.

Flowering shoots erect, slender, cylindrical, somewhat. flexuous, more or less
sulcate, light green“or-yellowish~green*or brewnish' green, 12-27 cm tall,
internodes 2-2.7 cm long, 0.3-0.6 cm in diameter;leafy at the upper part of stem,
sometimes ‘non flowering'shoot ‘bulbiferous at distal nodes."Leawves distichous,
spreading or slightly recurved, thinly coriaceous, young leaves covered with
dense black hirsute hairs on both sides, adaxial surface of mature leaf becoming
glabrous, more or less waxy, abaxial surface sparsely with short, black, hirsute
hairs, becoming glabrous with age, mid-vein grooved above and ribbed below,
green or dull green, lanceolate or narrowly elliptic, apex unequally bi-lobed, each

lobe acute or obtuse, 2.5-3.7 cm long, 0.4-0.6 cm wide; leaf-sheaths covered with
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caducous black hairs, 1.2-2.3 cm long. Inflorescences abbreviated, often 2-
flowered or solitary or rarely 3-flowered, subterminal on both leafy and leafless
stem, raising from the base of leaf-sheaths opposite the blades; peduncle and
rachis, glabrous, light green, 0.2-0.3 cm long, covered with bracts; floral bracts
concave, abaxial surface covered with scattered black hairs, adaxial surface
glabrous, brown or tawny, oblong or elliptic-oblong, apex acuminate, base
truncate, 4- to 6-veined, 1.2-1.8 cm long, 0.3-0.4 cm wide. Flowers papyraceous,
resupinate, unscented, veins obscured, /viSible when aged, 3.2 -3.7 cm in
diameter; sepals and petals white; mentum white or pale orangish white from
outside; labellum white;"¢law.6range or pale orange, side lobes white with
slightly elevated yellowish eramge veins running along each lobe, disc orange,
mid-lobe white with 270 4'yellowish orange or orange veins and 3 yellowish
orange or orange keels;€olumn white or pale orange, foot white or pale orange,
stigmatic cavity white Jor Jdveory whité,_ anther-cap white, pollinia yellow,
pedicellate ovary light green or greenisﬁ white. Sepals spreading, recurved
backward, margin entire, abaxial surface w—axy with distinct keel, more or less
continuing to pedicellate ovary, veins hai‘dl_y visible; dorsal sepal oblong or
ovate-oblong, apex acuminate or attenuate,-base truncate, mid-vein grooved on
adaxial surface, 6- to*7-veined, 1.7-2.4 cm long, 0.5-0.9°cm wide; lateral sepals
obliquely triangular-ovate, apex acuminate or attenuate, base obliquely truncate,
7- to 8-veined, posterior.mdrgin 1.7-2.6 cm.long, anterior, margin 4.2-4.8 cm long,
0.9-1.4 cm wide ‘at base,~c. 0:2 cm wide at'apex. Menfum' narrowly conical, apex
obtuse, straight, 2.8-3.3 cm long, 0.4-0.6. cm “in diameter. Petals spreading,
recurved at apex,!linear or!lanceolate~or narrowly oblong, ‘apex-acuminate or
attenuate, base truncate, margin entire, sometimes slightly undulate at upper
half, 3- to 5-veined, 2.2-2.7 long, 0.5-0.6 cm wide. Labellum 3-lobed, 4.9-5.7 cm
long, 2.5-2.9 cm wide across side lobes; claw linear or narrowly triangular, 2-2.2
cm long; side lobes obliquely ovate or obliquely elliptic, 6- to 7-slightly elevated
veins running along each side lobe, each vein branched at terminal and covered

with wart-like callus along distal half, apex obtuse, margin crenate and slightly
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undulate; disc narrowly oblong, thickening, smooth, becoming 3-keeled with
wart-like callus at middle part, continuing to mid-lobe; mid-lobe ovate or elliptic
or oblate, various in shape and size, with 2 to 4 slightly elevated veins and 3 keels
bearing wart-like callus, continuing from side lobes and disc, apex attenuate,
margin fimbriate, 1.3-2.2 cm long, 1-2.1 cm wide. Column surface more or less
very minutely papillose, without waxy, 4-5 mm long, 3-4 mm wide at base; foot
slightly concave, tapering downwards, 19-25 mm long, 4.5-5 mm wide at
entrance of mentum; stigmatic cavity elliptic; stelidia triangular; connective
narrowly triangular; anther cap ebovate, surface very minutely papillose, apex
rounded, basal margin minttely ciliate, adaxial surface sulcate, 2.4-2.8mm long,
2-2.3 mm wide; pollinia 4, in 2+paits, each pollinium narrowly elliptic, without
caudicle and visidium® Ogary (including pedicel) narrowly clavate, curved,
somewhat waxy, glabrotis, 6=grogved, 3.5-4 cm long. Capsule dehiscent, green or
dull green, ovate or ovate-elliptic with 3‘!o_btuse keels, apex bunt with persistent
dried perianth, 2.5-2.9 cm long, 1.2-1.7 cm w1de

S

DISTRIBUTION. — India, Bhutan, Nepal, Be;ﬁg‘_ladesh, China and Myanmar.

HABITAT AND ECOLOGY.— Epiphytic orchids grow in evergreen forest,
altitude 1,200-2,700 m. Flowering period: August to December.

SPECIMENS EXAMINED. = INDia: C.B. “Clake '25,339' (BM); C.B. Clake 25,375
(BM,W); C.B. Clake 36,347 A (BM),; C.B. Clake 36,47 (W), C.B. Clake s.n. (W), Cult.
Hort. Kew. 3-1956 K spirit collectionVial no. 19,848);.G. Kirkpatrick 202 (E); G.
Mann s.n.(L, P); G.A. Gammie 1,250 (BM); ].D. Hooker & T. Thomson s.n. ( P); |.D.
Hooker s.n. (P, W); ].M. Cowan s.n. (E); |.S. Gamble 25,230 (K); ].S. Gamble 25,311(K);
J.S. Gamble 25,339 B (K); ].S. Gamble 7,280 (K); N.L. Bor 6,416 (K); Prain 56a (K); R.
Pantling 15 (BR, E, K, L, P, W); sine coll. s.n. TBG122802 (INS); W. Griffith 1,844
(P); W.G. Craib 615-98 (K).
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BHUTAN: F. Ludlow & G. Sherriff 932 (BM); F. Ludlow, G. Sherriff & G. Taylor
6,755 (BM, E); F. Ludlow, G. Sherriff & G. Taylor 7,220 (BM, E); 1. Broad s.n. (E);
ILW.]. Sinclair & D.G. Long 5,66. (E); R.E. Cooper 2,381 (E); R.E. Cooper 3,611 (E).

NEPAL: C. Grey-Wilson & B. Phillips 105 (K); D.H. Nicolson 2,736 (BM); Dept.
of Medicinal Plants, Katmandu, Napal herbarium no. 7,495 (BM); Edinburgh Makalu
Expedition (1991) 180 (E); ].D.A. Staintan & William 8,647 (BM); J.D.A. Stainton
1,768(BM); J.H. de Haas 2,846 (L)); K.L. Sharmas.a. (BM); N. Wallich s.n. (C, K, P); N.
Wallich s.n. Wallich catalogue no. 1997.1, (K=syntype of D. longicornu); S.S.W.
8,988 (BM); TB 949 (C); Trudel 949 (K).

BANGLADESH: F."De Silvass n/Wallich catalogue no. 1997.2 (K-syntype of D.

longicornu). y

MYANMAR: F. Kingdgh-Waid 22,742 (BM).

LOCALITY UNKNOWN: Cult. Fort. Kew:v§122—1933 (K, spirit collection Vial no.
20801); Cult. L.M. Mason s.n. (K, spirit colie;tion Vial n0.19346); Sine coll. s.n.
Reichb.f. Orchids Herb! no. 18,637 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no.
32,356 (W); Sine coll. s.n=Reichb.f. Orchids Herb. no. 32,357 (W).

NOTE. — 1. Dendrobitim'lengicornu is closely related to'D. infundibulum Lindl. and
D. wattii (Hook.f.) Rchb.f. Floral morphology=of these spec¢ies is similar in
appearance: the flowers'are white with-yellowish orange or yellow veins on the
labellum and the narrowly conical mentum. However, D. longicornu is
characterized by its longer and slender mentum, more distinct keels at back of
sepals, and much shorter and narrower mid-lobe of labellum than the other two
species. Moreover, D. longicornu has approximately the same size of petals and
median sepal, while D. infundibulum and D. wattii have broader petals than the

median sepal.



152

2. The illustration t. 1315, associated with the original description of
Dendrobium longicornu (Lindley 1830a), represent a broad and short mid-lobe of
the labellum, when compared with type materials. It also depicts hair-like
trichomes on the labellum, which disagree with the original description. This
finding approve with Reichenbach’s comment on D. longicornu (Reichenbach
1884). Actually, the syntypes of this species were collected from Nepal and
Bangladesh but this illustration was drawn after the plant cultivated in the
Horticultural Society (Lindley 1830a). Actually, its characters agreed very well
with the concept of D. hirsufum. We concluded that the illustration represent D.
hirsutum.

3. The isosyntypesSpecimen of Dendrobiuim longicornu, deposited at
Lindley Herbarium of the Royal Botanic Gardens, Kew, was collected from Nepal
by Nathaniel Wallich (Wallich Catalogue no. 1997.1). It is mounted on the same
herbarium sheet with D. hirsutum and D. }lgiuosum.

4. F. Kingdon-Ward 22,-742 (BM) Was collected from Northwestern
Myanmar, Chin State, Mountain Victori;j:e;ti J§,OOO—7,OOO ft by Frank Kingdon-
Ward. The floral characters can be recogn.i.zf_e_(_:l; within the concept of Dendrobium
longicornu. However, the oversiie flowers éﬂd some characters associated with D.
infundibulum. Another’possibility is an introgression from the latter species,
which abundant at the-same altitude at Mountain Victoria. Unfortunately, we
don’t have the fresh leaf, materjial.in hand for molecular_ analysis. The further

study with more samples-is needed-in order to clarify this'suspense.
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FIGURE 5.16. Dendrobium longicornu Lindl. A. Habit; B. Hairs, on leaf; C. Flower,
from above; D. Flower, side view; E. Flower, from below; F. Dorsal sepal; G.
Lateral sepal; H. Petal; I. Labellum; J. Floral bract; K. Column and column foot,
side view; L. Column and column foot, from below; M. anther cap; N. Pollinia.
Drawn from Hort. Tsukuba Botanical Garden accession number 122802 by Mr.

Tanucha Boonjaras.
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17. Dendrobium lowii Lindl.,, Gard. Chron. 1861: 1046. 1861; Hook.f., Curtis’s
Botanical Magazine 88: t. 5303. 1862; J.J. Wood, Orchid of Borneo 3: 73. 1997; T.E.
Beaman et al., Orchids of Sarawak: 48, 253. 2001; H.P. Wood, The Dendrobiums:

656. 2006. Type: cult. Low s.n. (holotype K!), Borneo, without precise locality. Fig.
5.17; PL. 5: F.

Dendrobium lowii Lindl. var. pleiotrichum: Rchb. f., Gard. Chron. 1885: 424. 1885;
John Day, Scrapbook 47: 13. 1885. TypeiE. Low s.n. (holotype W!), Borneo,

without precise locality.

Flowering shoots clustered ereet, cylindrical, flexuouse, sulcate, brownish green
or brown, 15-66 cm tall, internodes 2‘3-_5-'; cm long, 0.5-1 cm in diameter, leafy.
Leaves distichous, spreading, /coriaceous, both surfaces densely covered with
black hirsute hairs, midvein grooved a't!)(_)ve and ribbed below, green, oblong-
elliptic or oblong-ovate, apex unequally vb_:i—i:obed, each lobe obtuse, 6.4-8.8 cm
long, 2.3-3.5 cm wide; leaf-sheaths Coveredl-,_-v;ﬁi;h dense black hirsute hairs, 2.5-3.2
cm long. Inflorescences abbreviated, 2-to _7_:f_19yvered, emerging from the base of
the leaf-sheaths along' the upper portion-of the stem; peduncle and rachis
glabrous, light green,0.8-1 cm long, entirely covered by bracts; floral bracts
concave, abaxial surfaee covered with black hirsute hairs, adaxial surface
glabrous, brown,.evate-elliptic, apex acute to,acuminate, base truncate, 5- to 7-
veined, 1.1-2 cm Jong, 0:5-0:8 cm'wide. Flowers-thinly ‘coriaceous, resupinate,
yellow or_creamy yellow, somewhat glacous;*veins obscured, 4.5-5 cm in
diameter, claw' andvside lobes creamy yellow 6r pale-yellow, side lobes with
obscure orange or pale pinkish orange veins, disc somewhat waxy, with pale
orange to pinkish orange longitudinal lines; mid-lobe yellow, central keel yellow,
usually with outer 4-6 orange-red keels, each bearing orange-red laciniae; column
orange-yellow, foot orange-yellow, flushed red, anther-cap yellow or orange-
yellow, pollinia yellow, pedicellate ovary yellowish green, pale green below.

Sepals concave at apex, margin entire, lateral margins rolled backward toward
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the abaxial surface, veins obscured; dorsal sepal oblong-elliptic, apex acute or
mucronate, base truncate, abaxial surface distinctly keeled, 5- to 6-veined, 2.3-3.2
cm long, 1.1-1.2 cm wide; lateral sepals obliquely triangular-ovate, apex acute or
mucronate, base obliquely truncate, abaxial surface with distinct keel, wing-liked
at apex, 7-veined, posterior margin 2.5-3.4 cm long, anterior margin 4.1-4.3 cm
long, 1.2-1.5 cm wide at base, c. 0.8 cm wide at apex. Mentum very narrowly
conical, ovipositor-shaped, gently decurved, apex obtuse, 2.3-3 cm long, ca. 0.2
cm in diameter. Petals slightly recurved, oblong-elliptic, apex obtuse, base
obliquely truncate, margin undulate, 9-veined, 2.5-3.2 cm long, 1.4-1.6 cm wide at
base. Labellum distinctly*3-lobed;5.3-6.2 em long, 1.5-1.8 cm wide across side
lobes; claw linear, ca. 1.3-1.6"cm long; side lobes obliquely triangular obovate,
central portion of veins'©n upper sucface with or without hairs, apex of side lobes
acute, margin entire; disc oblong, somgWhat waxy, mid-lobe with long claw,
spathulate-flabellate, with 5/to 7 low kéglé bearing numerous finely branched
hairs, apex emarginate, decurved, front mgrgm undulate, lateral margin entire,
1.5-1.9 cm long, 1.1-1.4 cm wide. Column su-rf,ace smooth, 4-6 mm long, 4-5 mm
wide at base; foot concave, surfape smooth,éQjSO mm long, 2-4 mm wide at base;
stigmatic cavity widely'ovate; stelidia triangﬁlér; connective narrowly triangular;
anther cap ovate or-elliptic, surface minutely papillose, apex round, basal
minutely margin ciliate,’adaxial surtace sulcate, 3-3.5-mm long, 3-3.1 mm wide;
pollinia 4, in 2 pairs, each-pollinium narrowly. elliptic, without caudicle and
visidium. Ovary (including pedicel)narrowly clavate,'gently curved, glabrous, 6-

grooved, 3-4.5 cm long. Capsule not seen.
DISTRIBUTION. — Malaysia and Indonesia.

HABITAT AND ECOLOGY — Epiphytes in lower montane forest, grow in
exposed situation at 600-900 m alt.

SPECIMENS EXAMINED. — MALAYSIA: A. Lamb s.n. (K), Sabah, Tawau, on east
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coast, July 1979; A. Lamb and Tham s.n. (K), Sabah, Tawau, 1981.

INDONESIA: Cult. Low s.n. (K), Borneo;, Motley 201 (K), Borneo,
Bangarmassing; J. H.Wibbe 13.259 (BR), Borneo, 3,000 ft alt., Foerstermann.s.n. (W);
Sine coll. s.n. Reichb.f. Orchids Herb. no. 1394 (W).

NOTE — Dendrobium lo ne in section Formosae, which has golden-

yellow flowers rather t

[

A variant aring yellow keels, short

yellow laciniae and hai
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view; D. Fl%wer, oblique view; E. Flower, from below; F. Flower, from above; G.
Flower, side view; H. Labellum and mentum, side view, sepals and petals
removed; I. Labellum and mentum, from above, sepals and petals removed; J.
Column and column foot, side view; K. Dorsal sepal; L. Lateral sepal; M. Petal;
N. Labellum; O. Floral bract; P. Column and column foot, from below; Q.
Column, from below, anther cap removed; R. Anther cap; S. Pollinia. Drawn
from Hort. Tsukuba Botanical Garden accession number 134848 by Mr. Tanucha

Boonjaras.
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18. Dendrobium multilineatum Kerr, J. Siam Soc., Nat. Hist. Suppl. 9: 230. 1933.
Type: Kerr 972 (holotype K!; isotype P!), Laos, Phu Bia, 1,900 m alt., 12 April 1932.
Fig. 5.18; PL 5: G.

Flowering shoots erect, cylindrical, salcate, 35-47 cm tall, internodes 4.2-5.3 cm
long, 0.4-0.6 cm in diameter, leafy along the upper part of stem. Leaves
distichous, spreading, thinly coriaceous, oblong-ovate or lanceolate, apex
unequally bi-lobed, each lobe acute, mid-vein.grooved above and ribbed below,
adaxial surfaces sparsely covered with black hirsute hairs, becoming glabrate
with aged, abaxial surfaces covered with dense black hirsute hairs, 7.2-8.5 cm
long, 1.7-2.6 cm wide; leat-sheaths covered with black hirsute hairs, 4.1-5.2 cm
long. Inflorescences abbreviated, 1-to 2-flowered, borne at the upper part of leafy
stems, emerging from Mase’of leaf ‘sheaths opposite the blade; peduncle and
rachis glabrous, 0.2-0.4 em long; floral Bxacts concave, abaxial surface covered
with black hirsute hairs, adaxial surface vg_:;la;brous, ovate or ovate-oblong, apex
acute, base truncate, 2- to 5-veined, 1.5-1_.':2-3'— em long, 0.6-0.9 cm wide. Flowers
papyraceous, resupinate, ca. 5.4 .cm in_jd_ig}meter; sepals and petals white;
labellum white, brownish red at basal paft; disc with red or beownish red
elevated veins. Sepals'spreading, distally recurved, margin entire, abaxial surface
with indistinct keel; dowsal sepal oblong-lanceolate or elliptic, apex acuminate,
base truncate, 7-,to 9-veined, 2.8-3.4 cm long, 0.8-1 cm.wide; lateral sepals
obliquely triangular-obleng,“apex*acuminate, base obliquely truncate, 5- to 7-
veined, posterior margin 3.1-3.5 cm long, anterior margin 4.549 cm long, 1-1.4
cm wide at'base, ca.’0:4 em wide'atapex. Menturi narrowly conical, apex obtuse,
2-2.6 cm long, ca. 0.4 cm in diameter. Petals widely ovate, apex round or obtuse,
with apiculate, base truncate, margin entire, 9- to 13-veined, 2.8-3.3 cm long, 1.8-
2.3 cm wide at base. Labellum 3-lobed, 3.7-4.4 cm long, 2.5-2.7 cm wide across
side lobes; claw linear or narrowly triangular, ca. 20 mm long; side lobes
obliquely triangular, adaxial surface with obvious 5-slightly elevated veins along

each side lobe, apex truncate, lateral margin entire, front margin subentire or
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crenulate; disc narrowly oblong, with obvious 5 keels along the length,
continuing to mid-lobe; mid-lobe transversely oblong, with 5 keels at basal part,
apex emarginated, apiculate between sinus, margin crenulate, 0.7-1 cm long, 1.2-
1.5 cm wide. Column surface smooth, 6-9 mm long, ca. 4 mm wide at base; foot
slightly concave, tapering downwards, surface smooth, 15-19 mm long, 4-5 mm
wide at entrance of mentum; stigmatic cavity ovate or elliptic; stelidia triangular;
connective linear or narrowly triangular; anther cap obovate, surface very
minutely papillose, apex emarginate, basal'masgin ciliate, adaxial surface sulcate;
pollinia 4, in 2 pairs, each pollmium jnarrowly elliptic, without caudicle and
visidium. Owvary (including pedicel) narrowly clavate, slender, glabrous, 6-

grooved, 2.8-2.3 cm long. Capsiude not seen.
DISTRIBUTION. — Laos'( endemic). Y

HABITAT AND ECOLOGY.~ Epiphytes-: in montane forests, at 1,900 m alt.
Flowering period: April. > 17

SPECIMENS EXAMINED. — LAOs: A. F. G. Kerr 972 (K, P), Pu Bia, 1,900 m alt., 12
Apr. 1932.
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FIGURE 5.18. Dendrobium multilineatum Kerr A. Habit; B. Flower, front view; C.
Column and column foot, side view; D. Dorsal sepal; E. Lateral sepal; F. Petal; G.
Labellum; H. Floral bract. Drawn from Kerr 972 (holotype) by Mr. Tanucha

Boonjaras.
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19. Dendrobium ochraceum De Wild., Tribune Hort. 1: 41. 1906. Type: Bronckart
s.n. (holotype Br!; isotype Br!, C!), Vietnam, Tonkin, 1905, 500 m alt. Fig. 5.19; P1.
5: H.

Dendrobium ochraceum var. albiflorum H. Schildhauer & W. Schrauts, J.
Orchideenfr. 12(2): 118. 2005.; 13(2): 170. 2006. Type: ex. Cult. in Hort
Orchids & more Nr. 1/2003 (holotype: M!), North Vietnam, locality

unknown.

Flowering shoots erect, tufted,~shightly constricted at nodes, sulcate, green or
brownish green, 58-70 ¢m tall swith 10 to 21 internodes, internodes 4.3-6.4 cm
long, 1.3-2 cm in diameéterleafy throughout or along the upper half of stem.
Leaves distichous, spreading, coriaceous;’bgth surfaces covered with short black
hirsute hairs, mid-vein grooved above a!nd ribbed below, green or dull green,
lanceolate-oblong or elliptic-oblong, apex ilr{equally bi-lobed, each lobe obtuse,
5.5-9.1 cm long, 1.9-2.6 cm wide; leaf—sﬂéglt]f}s brownish green, covered with
blackish hairs, 5.3-6.2 cm long. Inﬂorescen(_:;é_a_'_bbreviated, 2- to 4-flowered, borne
along the upper to middle portion of both leafy and'leafless stems, emerging
from base of leaf sheaths opposite the blade; peduncle and rachis glabrous,
green, 0.3-0.5 cm long, €overed with bracts; floral braets slightly concave, abaxial
surface covered with dense-black hairs, adaxial surface.glabrous, brown, ovate-
oblong, apex acuminate;~base truneate, 2-‘to ‘4-veined, 1-1.5 cm long, 0.4-0.6 cm
wide. Flowers_coriaceous, resupinate, faintly fragrant or unscented, long-lastin,
up to 4.3-55 ¢m in diameter; sepals and petals ¢reamy-yellow; mentum creamy
yellow or orange yellow from outside; labellum creamy yellow with scarlet red
veins throughout, disc pale red with scarlet red lines; column white, foot creamy
yellow with 3-5 red lines, margin of foot white, stigmatic cavity white and
operculum golden yellow to orange; column foot reddish orange, anther-cap
white, pollinia yellow, pedicellate ovary light green, becoming green at the base

of pedicel. Sepals strongly recurved backward, margin entire or slightly



162

undulate, abaxial surface with distinct keel, veins visible; dorsal sepal lanceolate-
oblong or oblong, apex acuminate, base truncate, 4- to 7-veined, 2.3-2.8 cm long,
0.8-1.3 cm wide; lateral sepals obliquely triangular-lanceolate, slightly falcate,
apex acuminate, base obliquely truncate, 4- to 7-veined, posterior margin 3-3.5
cm long, anterior margin 5.7-6.5 cm long, 0.8-1.2 cm wide at base, ca. 0.2 cm wide
at apex. Mentum very narrowly conical, ovipositor-shaped, straight, apex obtuse,
2.8-3.3 cm long, ca. 0.2 cm in diameter., Petals strongly recurved backward,
slightly twisted, obovate or elliptic, genily reduced at base, apex acute, base
bliquely truncate, margin entire or slightly undtlate, 3- to 5-veined, 2.7 -3.5 long,
1-1.3 cm wide. Labellum*3-1obed,4.1-4.7 em long, 1.8-2.2 cm wide across side
lobes; claw linear 1.4-1.8 cm long; 'side lobes obliquely semi-circular, adaxial
surface with reticulated’andsslightly elevated veins running along each side, each
vein sparsely verrucose, apex rounded,” margin entire; disc narrowly oblong,
smooth, waxy; mid-lobe/oblate, adaxial él_lfface with 4-5 slightly elevated veins,
each vein sparsely verrucose, apex ‘obtusel yvlth mucro when flattened, recurved
backwards, margin rather thick, erenate al{lc,:‘l"-S],}ghtly crisped, 0.7-1.1 cm long, 1.2-
1.7 cm wide. Column surface papiliose, 5-_7?1_;};r_r_ylong, 4-5 mm wide at base; foot
concave, grooved, surface papillose, soméwhat waxy, base truncate, margin
raised at base, 27-39 mm long, 4.1-4.7 mm wide at entrarice of mentum; stigmatic
cavity elliptic or ovate; stelidia triangular; connective narrowly triangular; anther
cap widely obovate, surface papillose, apex emarginate, basal margin minutely
ciliate, adaxial surface sulcate, 3.0-3:2 ' mm-long, '2.7-3 mm ‘wide; pollinia 4, in 2
pairs, each pollinium narrowly elliptic, without*caudicle andwisidium. Ovary
(including pedicel) slender, natrowly ¢clavate, glabrous,.6-grooved,4-4.4 cm long.
Capsule dehiscent, elliptic,c with 3 obtuse keels, apex with persistent dried

perianth, 2.1-2.7 cm long, 1-1.4 cm wide.

DISTRIBUTION. — Vietnam (endemic).
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HABITAT AND ECOLOGY.— Epiphytes grow at altitude ca. 900 m. Flowering
period: May-July.

SPECIMENS EXAMINED. — VIETNAM: Georges Bronckart s.n. BR 6278243 (BR),
Tonkin, 500 m alt., 1905 A.D.; Georges Bronckart s.n. BR 9887190 (BR), Tonkin, 500
m alt., 1905 A.D.; Georges Bronckart s.n. BR 9887527 (BR), Tonkin, 500 m alt., 1905
A.D.; Bronckart s.n. (C), Tonkin, 50 m ' 905 A.D,; J. &M. S. Clemens 3905 (BM,

P), Annam, Mt. Bani, 25 km from To ; y-July 1927; Ex Cult. in Hort
Orchids & more Nr. 1/2003 (M = hol &cmm var. albiflorum), North
Vietnam, sine loc. 2003;{ P), Ma Station d' altitude un

peu au Sud de Hue, 1, ). 3; Poilane 9942 (C), Hue, Hui Bach
Ma, 1,500 m alt., 22 A | |

LOCALITY UNKNOWA!: ABG122822 ( 5), 11 May 2007.

AULININTNEINT
AN TUNM NN Y
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FIGURE 5.19. Dendrobium ochraceun De Wild. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower bud, side view; E. Flower, from below; F. Flower,
side view; G. Dorsal sepal; H. Lateral sepal; I. Petal; J. Labellum; K. Floral bract;
L. Column and column foot, side view; M. Column and column foot, from below;
N. Column, from below; O. Anther cap; P. Pollinia. Drawn from Hort. Tsukuba

Botanical Garden accession number 122822 by Mr. Tanucha Boonjaras.
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20. Dendrobium ovipostoriferum ].J. Sm., Bot. Jahrb. Syst. 48: 100. 1912. Type:
Winkler 3,062 (holotype BO), Indonesia, Kalimantan, between Sungei Tarik and
Kwaru, July 1908. Fig. 5.20; P1. 5: 1.

Dendrobium takahashii Carr, Orchid Rev. 42: 14. 1934. Type: Takahashi s.n.
(holotype SING!), Indonesia, Kalimantan Selatan, Martapura near
Banjarmasin, 100 m alt.

Dendrobium dearei auct. non Rchb. f.; Wood & Cribb, A Checklist of the Orchids of
Borneo: plate 9A. 1994.

Flowering shoots erect, cylindrical, flexuouse, sulcate, dark brown or greyish
brown, 22-59 cm tall, internedes 1.5 - 3.6_ ¢m long, 0.9-1.2 cm in diameter. Leaves
distichous, spreading, slighily recurved, coriaceous, both surfaces covered with
black hirsute hairs, espegially when your‘ig, mid-vein grooved above and ribbed
below, dull green, ovate-gblong or ovateiéliipt, apex unequally bi-lobed, each
lobe obtuse, 3.7-7.5 cm long, 1.3-2.75 cm _I,.-‘N-id_"._e; leaf-sheaths covered with short
black hirsute hairs, 1.9-2.3 cm long,. Inflore;_c_e_'tz_ces abbreviated, 1- to 4-flowered,
up to 6 inflorescences borne from the nodés along the .upper part of the stem;
peduncle and rachis giabrous, green, ca. 0.3 cm long, entirely covered by bracts;
floral bracts concave, abaxial surface covered with “dense black hirsute hairs,
adaxial surface glabrous, brown,.ovate-trianigular, apex acuminate, base truncate,
4- to 6-veined, ca. 1"em-long, ca. 04 'cm wide. Flowers'coriaceous, resupinate,
veins obscured, 4-5.5 cm in diameter; sepals an@*petals white; mentum white or
pale orange white!from ‘outside; labellum white @nd orange, claw-pale red, with
darker veins, side lobes yellowish white or pale yellow, with red lines along each
side of disc, disc white or pale reddish white, with red lines; mid-lobe bright
golden-yellow, with broad white margins; column pale green, foot red or pale
red with three broad, deeper streaks, anther-cap pale green, pollinia yellow,
pedicellate ovary white and pale green. Sepals spreading, recurved, margin

entire; dorsal sepal oblong to oblong-elliptic, apex acuminate, base truncate,
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abaxial surface with inconspicuous keel, 5-veined, 2.7-2.9 cm long, 0.9-1.2 cm
wide; lateral sepals obliquely triangular-ovate, apex acuminate, base obliquely
truncate, slightly falcate, abaxial surface with distinct keel, 7-veined, posterior
margin 2.7-2.9 cm long, anterior margin 4-4.2 cm long, 1-1.5 cm wide at base, c.
0.3 cm wide at apex. Mentum very narrowly conical, ovipositor-shaped, gently
incurved, apex obtuse, 1.6-1.9 cm long, 0.5-0.6 cm in diameter at base, ca. 0.2 cm
in diameter near the apex. Petals spreading, slightly recurved, obliquely ovate,
apex acute to obtuse, base cuneate, margin€ntire, cuneate, 5-veined, 3.1-3.3 cm
long, 1.8-2.4 cm wide at base. Labelluny3-lobed, pandurate in outline, 2.7-4.2 cm
long, 1.5-1.7 cm wide across side lobes; claw narrowly triangular, ca. 1.5 cm long;
side lobes semi-rotund, Verrucose on adaxial surface, margin minutely crenulate-
denticulate; disc oblong, adaxial surface slightly verrucose, with 3-7 longitudinal
slightly elevated veinsymid-lobe’ fleshy, ovate or suberbicular, with a densely
verrucose area in the middle, broad at th‘é_ base, apex retuse with a mucro in the
sinus, margin crenulate, cuisped, 1.3-1.4 cm lg)ng, 1-1.3 cm wide. Column surface
papillose, 4-5 mm long, 3.5-4 mm Wi_éé".fl_at base; foot concave, tapering
downwards, surface papillose, 12-15 mm_l_B_n_g_, 4-5 mm wide at base; stigmatic
cavity ovate-elliptic; stelidia triangular; coﬁnective natrowly triangular; anther
cap obovate, surface papillose, apex round or retuse, basal margin minutely
ciliate, adaxial surface sulcate, 3-4 mm long, 2.5-3 mm-wide; pollinia 4, in 2 pairs,
each pollinium .narrowly “elliptic,, without, caudicle. and visidium. Ovary
(including pedicel) narrowly“clavate, curved, glabrous,'6-grooved, ca. 3 cm long.

Capsule not seen,
DISTRIBUTION. — Indonesia and the Philippines.

HABITAT AND ECOLOGY — Exposed ridges, growing on thinly spaced,

stunted trees, at ca. 100 m alt.

SPECIMENS EXAMINED. — INDONESIA: Mottley s.n. (K), Borneo, Kalimantan; C.
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E. Carr A751 (SING - holotype of D. takahashii), Borneo, Oct. 1933.

PHILIPPINES: E. A. Schelpe s.n. (K), Nov. 1981.

LOCALITY UNKNOWN: Cult. Hort. Kew. Entry No. 360-1934 (K), Recieved
from Singapore Botanic Garden 31 July 1936; Cult. Hort. Kew. Entry No. 594-1936

(K), Recieved from Singapore Bot c Garden 16 Aug. 1937.

LTI
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FIGURE 530. Dendrobium ovipostoriferum J.J. Sm. A. Habit; B. Halrs, on leaf; C.
Flower, front view; D. Flower, side view; E. Labellum and mentum, side view,

sepals and petals removed; F. Flower, from above; G. Flower, from below; H.
Dorsal sepal; I. Lateral sepal; J. Petal; K. Labellum; L. Column and column foot,
from below; M. Column and column foot, side view; N. Column, from below,
anther cap removed; O. Anther cap, back view; P. Anther cap, front view; Q.
Pollinia. Drawn from Hort. Tsukuba Botanical Garden accession number s.n. by Mr.

Tanucha Boonjaras.
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21. Dendrobium radians Rchb. f., Xenia Orchid. 2: 130, t. 146, figs. 1&2. 1867; T.E.
Beaman et al., Orchids of Sarawak: 49, 260. 2001; J.J. Wood, Orchid of Borneo 4:
105. 2003. Type: cult. Low s.n. (holotype W!), Indonesia, Borneo, without precise
locality. Fig. 5.21; P1. 5: J&K.

Flowering shoots erect, cylindrical, somewhat fractiflex distally, ca. 60 cm tall,
internodes 2-3.5 c¢cm long, 0.5-1 em in, diameter, leafy. Leaves distichous,
spreading, coriaceous, both surfaces densely covered with black hirsute hairs,
especially on abaxial surface, mid-vein grooved above and ribbed below, oblong-
elliptic, apex unequally ‘bi-lobed, €ach lobe obtuse, 2.8-6.1 cm long, 1.2-2.7 cm
wide; leaf-sheaths coveredswith ‘dense black hirsute hairs, 3-3.5 cm long.
Inflorescences abbreviated susually 4- to/5-flowered, often with only 3 flower
open at a time, emerging from ithe base of the leaf-sheaths along the upper
portion of the stem; peduncle and raéhis glabrous, 0.8-1 cm long, entirely
covered by bracts; floral bracts concave, abéxiél surface covered with dense black
hirsute hairs, adaxial surface glabrous, ox_/l‘,;a:te,?.elliptic, apex acute to acuminate,
base truncate, 1-2 cm long. Flowers resup_iﬁqt?, white, unscented, up to 6 cm in
diameter, claw greenish, base of labellum With an orange flush, sometimes with
brownish cinnabar-reci‘on the disc and sometimes ochre spots at the base of the
side lobes; column apex brownish, sometimes with<a brownish cinnabar-red
flush below the_stigmatic cavity. Sepals spreading;.dorsal. sepal oblong-ovate,
apex acute, base' truricate; abaxial surface distinctly keeled,"wing-liked along the
distal half, 7-veined, 2.3-2.8 cm long, 1.1-1.3 chi wide; lateral-sepals obliquely
triangular-ovate, apex acute ‘or’ mucronate, ' base’ obliquely ‘truncate, abaxial
surface with distinct keel, wing-liked at apex, 7- to 9-veined, posterior margin
2.5-3.2 cm long, anterior margin 5.5-5.9 cm long, 1-1.3 cm wide at base, c. 0.5 cm
wide at apex. Mentum very narrowly conical, ovipositor-shaped, straight or
slightly curved, apex obtuse, 2.5-3 cm long, ca. 0.3 cm in diameter. Petals broadly
oblong-elliptic or ovate-elliptic, apex obtuse, base obliquely truncate, margin

rather uneven, 7- to 9-veined, 2.3-3.5 c¢cm long, 1.4-1.6 cm wide. Labellum
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shallowly 3-lobed, 2.9-3.1 cm long, 1.5-1.6 cm wide across side lobes, pandurate,
with short isthmus between the side lobes and mid-lobe; claw linear, ca. 1.3 cm
long; side lobes obliquely rounded, margin entire; disc oblong; mid-lobe
transversely ovate to reniform, apex retuse to emarginate, becoming shallowly
bilobulate, margin crenulate, slightly convex at the centre, surface rough,
rugulose, 1.3-1.7 cm long, 2.6-2.8 cm wide. Column ca. 6 mm long, 4-5 mm wide
at base; foot 20-25 mm long, 6 mm ‘wide at entrance of mentum; stelidia
triangular; connective narrowly triangular;,/anther cap ovate, surface minutely
papillose, apex round, basal minutely margin ciliate, adaxial surface sulcate, ca.
3.5 mm long, ca. 3.1 mm widé.-Ovary (including pedicel) narrowly clavate,

gently curved, glabrous, 6-grooved, 4.5-5 cm long. Capsule not seen.
DISTRIBUTION — Malaysia. Y

HABITAT AND ECOLOGY & “Epiphytes in lower montane mossy forest, at
1,200 m alt. ik

SPECIMENS EXAMINED.— MALAYSIA: P. W.Richard & P. M. Synge 421 (K),
Sarawak, Mountain Dulit ridge, 4,000 ft alt., 06 Sep. 1932:

NOTE — Vegetatively, Dendrobiyun.radians.is yvirtually indistinguishable from the
closely allied D.'sculptum: However; D. radians appears'to have a more distinctly
three-lobed labellum with a broader, shallowly bilobulate reniform mid-lobe. The
mid-lobe also lacks ‘the central dark érange blotch icharacteristictof D. sculptum.
Both species have only been collected on a couple of occasions since they were
described in the 1860’s, and consequently the range of variability in the wild is
unknown. The intermediates may occur suggesting, that the two species should

be united, in which case D. sculptum would have the priority.
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removed; B. Labellum. Drawn from cult. Low s.n. (holotype) by Mr. Tanucha
Boonjaras.
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22. Dendrobium roseiodorum A. Sathapattayanon, T. Yukawa and T. Seelanan,
Blumea (ined.). spec. nov. Type: Hort. Tsukuba Botanical Garden accession number
144309 (holotype TNS!; isotype BCU!), Vietnam, sine loc., 26 July 2007. Fig. 5.22;
PL 5: L.

Dendrobium kontumense auct. non Gagnep.: H. Schildhauer, J. Orchideenfr. 9: 369.
2002; P. Ormerod and H.A. Pedersen, J. Orchideenfr. 11: 38. 2004; T.
Yukawa, Ann. Tsukkuba Bot. Gard: 23:23, f. 3-4. 2004.

Latin Description: Dendrobiuni-ochraceum de Wild: affine, sed petalis elliptcis-

rhombicis, labello aureo-aurantiaco, et disco labelli verrucoso diversum.

Flowering shoots erect €lustered;, slightly flexuose, weakly sulcate in age, green
or brownish green, 30-43/cm tall, with 7‘!t_o 18 internodes, internodes 2.9-4.4 cm
long, 1.1-1.4 cm in diameter, leafy thrd}iéhout, almost entirely covered by
persistent leaf sheaths. Leaves diStiChO_l;S—; yspreading or slightly recurved,
coriaceous, both surfaces covered with denjsvgpirsute hairs rubbing off with age,
mid-vein grooved above and ribbed beiow, dark ' green, lanceolate, apex
unequally bi-lobed, each lobe acute or obtuse, 4.7-54 cm long, 0.9-1.9 cm wide;
leaf-sheaths brownish green, covered with blackish hairs and rubbed off with
age, 3.0-3.4 cm long. Infloréscences. abbreviated, 2- to 5-flowered, subterminal or
axillary on apical part of flowering shoot; peduncle‘and rachis glabrous, light
green, 0.8-1.1 cm long, covered with bracts; floral*bracts concave, abaxial surface
with brown " hairs,” adxial | surface ‘glabrous, ‘brownish, | ovate-triangular or
lanceolate-triangular, apex acuminate, base truncate, 5- to 9-veined, 1. 3-1.5 cm
long, 0.4-0.7 cm wide. Flowers coriaceous, resupinate, glossy, sweetly scented,
veins obscured, 4.3-4.8 cm in diameter; sepals and petals white; mentum orange
from outside; labellum golden yellow, apical part white, veins on side lobes and
disc orange; column and operculum golden yellow to orange; column foot

reddish orange; pollinia bright yellow; pedicellate ovary white. Sepals margin
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entire, abaxial surface waxy with keel; dorsal sepal spreading, recurved at apical
part, ovate-lanceolate, apex abruptly acute, base truncate, 5- to 7-veined, 2.4-3.2
cm long, 0.9-1.3 cm wide; lateral sepals twisted and recurved, obliquely
lanceolate-triangular, apex abruptly acute to mucronate, base obliquely truncate,
5- to 7-veined, posterior margin 2.6-3.5 cm long, anterior margin 5.5-6.7 cm long,
1-1.3 cm wide at base, ca. 0.2 cm wide at apex. Mentum very narrowly conical,
ovipositor-shaped, apex obtuse, straight or upcurved, 2.5-2.8 cm long, 0.2-0.4 cm
in diameter. Petals slightly twisted and recurved at apex, elliptical-rhombic, apex
obtuse, base truncate, margin undulate, 7- to 9-veined, 2.6-3.2 long, 1.4-1.6 cm
wide at base. Labellum8=lobed, 4.7-5.1 cm long, 1.7-1.8 cm wide across side
lobes; claw linear or narrowly triangular, 1.5-2 cm long; side lobes obliquely
ovate, puberulent at base, adaxial'stirface with 4--5 veins running along each side
and sparsely verrucose; apex rounded, margin entire; disc narrowly oblong,
smooth, waxy, densely yerrucose at bot“'lh_ Side; mid-lobe thick, adaxial surface
densely verrucose at median ridg-e,‘widelyi_;bisovate, conduplicated and recurved
at apical part, apex obtuse when ﬂattened,‘lﬁﬁla_,};gin undulate, 1.0-1.2 cm long, 1.1-
1.5 cm wide. Column surface papillose, di_l%af_t_(_e; at base, somewhat waxy, 7-8 mm
long, 6-7 mm wide at base; foot grooved, suffaée papillose, somewhat waxy, base
truncate, margin raised at base, 45-51 mm long, 5-6 mm wide at entrance of
mentum; stigmatic cavity elliptic or ovate; stelidia® short, triangular-falcate,
obtuse; connective .narrowly .triangular; anther , cap..cucullate, very widely
obovate, surface papillose, ‘apex obtuse, “basal ‘margin ‘ciliate, adaxial surface
sulcate, 3-3.2 mm long, 3-3.1 mm wide; pollinia 4, in 2 pairs; each pollinium
narrowly elliptic, | without caudicle and' visiditm. ‘Owary (including pedicel)
clavate, curved, slightly sulcate, glabrous, 6-grooved, 3.2-4.1 cm long. Capsule

not seen.

DISTRIBUTION — Vietnam (endemic).
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HABITAT AND ECOLOGY — Recorded on boulders or tree branches at altitude
1,000-1,200 m. Flowering: September-November (in natural habitat), July-

December (in cultivation).

ETYMOLOGY — The specific epithet refers to rose-like floral scent of the new

species.

SPECIMENS EXAMINED — Vil
S. Khruekerd KV-0012 (TNS), T2

3 (P), Khanh Hoa, Nha Trang;

[@Mountam, Oct.1.2005/12385

(Photograph seen, kin anov); sine coll. TBG 118269

(TNS), sine loc.; sine coll:

ﬂ‘L!EI’J‘VlEJ'VI?WEI']ﬂi
’QW’WMﬂiﬂJ UNIINYAY
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ﬂﬂﬂf’mﬂﬂﬁwmﬂ‘i
ricure 522 b J0INN AANUAEH s & 1.

Seelanan A Habit; B. Hairs, on leaf; C. Flower bud, side view; D. Flower, front
view; E. Flower, side view; F. Flower, from below; G. Labellum and mentum,
side view, sepals and petals removed; H. Labellum and mentum, from above,
sepals and petals removed; I. Dorsal sepal; J. Lateral sepal; K. Petal; L. Labellum;
M. Floral bract; N. Mid-lobe of labellum; O. Column and column foot, side view;
P. Column and column foot, from below; Q. Column, from below, anther cap
removed; R. Anther cap; S. Pollinia. Drawn from Hort. Tsukuba Botanical Garden
accession number 188,269 (holotype) by Mr. Tanucha Boonjaras.
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23. Dendrobium scabrilingue Lindl., J. Proc. Linn. Soc., Bot. 3: 15. 1859; Hook. f£.,
Fl. Brit. Ind. 5: 735. 1890; Seidenf. and Smitinand, Orch. Thail. 2: 227, f. 172. 1960;
Seidenf., Opera Bot. 83: 107, f. 63, P1. XIVa. 1985; Seidenf. Opera Bot. 114: 210.
1992; Thaithong, Thai Orchid: 220. 2000; Pridgeon, Illust. Ency. Orch.: 99. 2003.
Type: Lobb s.n. (holotype K!, in Lindley Herbarium), Borneo, but actually from
Myanmar, Tenasserim. Fig. 5.23; PL. 5: M.

Dendrobium hedyosmum Bateman ex Hoolk'fy Bot. Mag. 91: t. 5515. 1865. Type:
Parish s.n. (holotype, “unknown), Myanmar, Moulmein (nowadays
Mawlamyaing City).

Callista scabrilinguis (Lindl.) lKtintze, Revis. Gen. Pl. 2: 655. 1891.

Dendrobium galactanthum Schlte, Orchis 9:93.1915. Type: Hosseus s.n.. (holotype,

unknown), Thailand; precise locaﬁty_ unknown, March 1913.

Flowering shoots erect, cylindrical, or fuéjifbrm, sulcate, constricted at nodes,
brown or ferruginous, 10-27 cm tall, inte_ll‘,-riogles 1.4-2.5 cm long, 0.5-1.1 cm in
diameter, leafy along the upper part of s’Een} Leaves distichous, spreading or
slightly recurved, thinly coriaceous, adaxial-surface sparsely covered with black
hirsute hairs, becoming glabrate with aged, abaxial surface densely covered with
black hirsute hairs, mid-vein grooved above and ribbed below, green, oblong-
elliptic or lanceolate, apex titequally bi-lobed, each lobe acute or subacute, 4.3 -
7.4 cm long, 0.6-1.1 ¢m wide; leaf-sheaths covered-with' short black hirsute hairs,
1.5-2.7 cm _long. Inflorescences abbreviated, 1<to_4-flowered,“borne along the
upper to middle part of both l€afy ‘andleafless stems, emergirig from base of leaf
sheaths opposite the blade; peduncle and rachis glabrous, light green, 0.2-0.5 cm
long; floral bracts concave, abaxial surface covered with dense black hirsute
hairs, adaxial surface glabrous, pale brown or brown, oblong, apex acute, base
truncate, 2- to 4-veined, 0.5-1 cm long, 0.5-0.7 cm wide. Flowers resupinate,
waxy, veins obscured, visible when aged, long lasting up to 5 weeks, sweetly

scented, 3.4-3.9 cm in diameter; sepals and petals white or greenish white;
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mentum white or orange white from outside; labellum greenish white or white,
claw greenish white, side lobes greenish white with light green transverse lines
along on adaxial surface; disc light green; mid-lobe light green, turning yellowish
orange or orange with aged; column and foot light green, stigmatic cavity green,
anther-cap greenish white or creamy white, pollinia yellow, pedicellate ovary
yellowish green to light green. Sepals spreading, distally recurved, margin entire,
abaxial surface with inconspicuous keel, conspicuous at apical part; dorsal sepal
elliptic or elliptic-oblong, apex acute, base truncate, 3- to 5-veined, 1.4-1.7 cm
long, 0.7-0.9 cm wide; lateral sepals obliquely friangular-oblong, apex acute or
acuminate, base obliquely truncaie, 5- to 7-veined, posterior margin 1.5-1.8 cm
long, anterior margin 1:9-2.6¢cm’ long, 0.7-1 cm wide at base, 0.3-0.4 cm wide at
apex. Mentum shortly” conical, /apex obtuse, 0.8-1.2"cm long, 0.4-0.6 cm in
diameter. Petals spreading, slightly rectirved, elliptic or obovate-elliptic, apex
acute, base truncate, margin entire, 3- té._ 5-veined, 1.4-1.8 cm long, 0.4-0.7 cm
wide at base. Labellum 3-lobed, 2-2.3 cm Iong, 1.6-2.0 cm wide across side lobes;
claw shallowly triangular, 5-7 mm long; sfde lobes with slightly elevated and
rough veins along the lenght on adaxial _sjﬁ_rgace, obliquely triangular-obovate,
apex acute, margin entire; disc narrowly obléng, prominent, with roughly 3- to 5-
keeled, continuing to"mid-lobe; mid-lobe thickening, hard, recuved backward at
apical part, with 3-5 reughly keels along the length, adaxial surface rough,
obovate, apex acute, margin-irregular undulate, 0.9-1.3 cm long, 0.6-0.8 cm wide.
Column surface smooth,4-5 mm long, 3-4 mm wide at'base;'foot slightly concave,
surface smooth, 7-12 mm long, 3-4 mm wide at'entrance of mentum; stigmatic
cavity ovate! or elliptic; ' stelidia“triangular; €onnective 'linear. or narrowly
triangular; anther cap orbicular or widely ovate, surface minutely papillose, apex
obtuse or acute, basal margin minutely ciliate, adaxial surface sulcate, 2.5-3 mm
long, 2.1-2.6 mm wide; pollinia 4, in 2 pairs, each pollinium narrowly elliptic,
without caudicle and visidium. Owvary (including pedicel) narrowly clavate,

slender, glabrous, 6-grooved, 1-1.8 cm long. Capsule dehiscent, green or dull
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green, elliptic with 3 distinct keels, apex with persistent dried perianth, 1.7-2.4

cm long, 0.9-1.3 cm wide.
DISTRIBUTION. — Myanmar, Laos and Thailand.

HABITAT AND ECOLOGY. — Epiphytes in dry evergreen forest or pine forest at
the altitude higher than 1,000 m above sea level. Flowering period: November-

February.

VERNACULAR. — pho-do-ya (weted1), Pho-mue-Kkha (weilem), Pho-muen-kha
(wovdium), Pho-mue-lae (uonftiling), Ueang sae (iouine), Ueang ngeon luang
(Lﬁymmzwma), Ueang ngeondhom (léﬂdll“ﬁ;’ﬁﬂn)

SPECIMENS EXAMINED. —/Vi¥ ANMAR: £obb s.1. (K), Tenasserim; Chin 6440 (K),
Katum Lay Tha Kon, 3000 ft alt; 13! _FJeb. 1928; Cult. Hort. Kew. s.n. (K),
Mandalay, 16 Feb. 1926; W. Micholitz sn(K), Ywathit Saliveen Valley, 2,500 ft
alt., 30 Dec. 1912; Parish 134(K), Moulmeﬂi_if R. H: Rule 5396 (K-SPIRIT), 18 Dec.
1961; R. H. Rule 5429 (K-SPIRIT), 11 Dec. 1_9?6‘__1;:l$ander cult. 265 (K), Moulmein, 01

Mar. 1897.
LAos: A. D. Kerr 1820 (C); A. D. Rerr 2771 (C), Ritaville 750 m alt.

THAILAND: sinelcoll. si. (BKE), MaetHong!Son, Mae Sarieng, 20 Jan. 1965;
A. Buakhlai 112 (BCU), Khao Yai National Park, Khao Khiew, 1,200 m alt., 26 Dec.
2004; B. Hansen andyT. Smitingnd, 12606 (BKF, G, K), Mae Hong Son (19°25' N,
98°18' E), 250 m alt., 15 Feb. 1968; ]. B. Comber 1614 (K), Chiang Mai Province, 07
Jan. 1985; Cumberlege 690 (C, K-SPIRIT), Khao Yai, 1,400 m alt.; A. F. G. Kerr 225
(K), Meh Chem Watershed (60 miles, S.W. of Chieng Mai), 2,000-3,000 ft alt., 31
Jan. 1909; A. F. G. Kerr 763 (BK, K), Kao Kuap, Korat, c. 300 m alt., 22 Dec. 1929; A.
F. G. Kerr s.n. (K), Kao Kuap, Korat, 600 m alt., 25 Dec. 1929; A. F. G. Kerr s.n. (K);
GT 4376 (C), Khao Khieo, Oct. 1962; GT 4451 (C), Khao Khieo, Khao Yai, 1,250 m
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alt., Nov. 1962; GT 5198 (C), Baw Luang, km 45-47, 1,140 m alt., 29 Jan. 1964; GT
5289 (C), Mae Sarieng, 02 Feb. 1964; GT 5442 (C), Phu Mieng, 1,200 m alt., 14 Feb.
1964; GT 5838 (C), Khao Khieo, Khao Yai, 1,300-1,400 m alt., 08 Mar. 1964; GT
7001 (C), Mae Hong Son, 16 Feb. 1968; GT 7844 (C), I. Umphang Road km 25-31,
11 July 1972; GT 7929 (C), I. Umphang Road km 31, S of Mae Sot, 14 July 1972; GT
8436 (C), I. N of Khun Mae Surin, 1,225 m alt.,, 13 Mar. 1978; GT s.n. (C),
Presumably Mae Hong Song area, 1,000-1,400 m alt., Jan.-Feb. 1968; Mason et al. 5
(K-SPIRIT), 21 Apr. 1953; A. Merrison 1039 (K-SPIRIT), 20 km from Mae Tho, 05
Feb. 1978; W. Nanakorn et al. 10437 (QBG), From 1ocal forest unit, Mae Hong Son,
07 Jan. 1998; A. Sathapattayanon375 (BCU), Prachinburi, Khao Yai National Park,
1,200 m alt., 21 Jan. 2005; @ Smitinand 8621 (BKF), E. Khao Khieo, Khao Yai
National Park, 1,400 malt., 02 Jan. 1965; -".I_"..-I-Smitinand s.n. (BKF), Mae Sarieng; Tem
Smitinand 10432 (C), Mae Sarieng, erl rouﬂte:co Ban Pa Pae, 600-800 m alt., 12 Jan.
1968; P. Triboun 748 (BK),Mae Hong Son,“'I:Dbi Pui, Huay Hei, 1,300 m alt., 31 Jan.
1999; S. Watthana 2284 (QBG), Mae Hong Son, Mae Sariang, Miew Mae Han,
Salawin Wildlife Sanctuary, 900 m alt., 20 Jff"éb,;_,2007; A. Wongmul s.n. (BKF), Mae

Sarieng, 15 Jan. 1960. iy

LOCALITY UNKNOWN: Sine coll. s.n. Reichb.f. Orchids Herb. no. 26713 (W);
Sine coll. s.n. Reichb.f. Orchids Herb. no. 792 (W); Sinecoll. s.n. Reichb.f. Orchids
Herb. no. 7008 (W); .Sine,coll-s.1u..Reichb.f. Orchids Herb. no. 32359 (W); Sine coll.
s.n. Reichb.f. OrchidsHerb. no. 32373 (W).
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FIGURE 5.23. Dendrobium scabrilingue Lindl. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Flower, side view; F. Flower bud,
side view; G. Fruit; H. Dorsal sepal; I. Lateral sepal; J. Petal; K. Labellum; L.
Floral bract; M. Column and column foot, from below; N. Anther cap; O.
Pollinia. Drawn from A. Sathapattayanon 415 by Mr. Tanucha Boonjaras.
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24. Dendrobium schrautii H. Schildhauer, J. Orchideenfr. 13 (2): 164. 2006. Type:
Sine Coll. E 0038/03 (holotype M!), Vietnam, Lam Dong Province, Dalat
Lambiang. Fig. 5.24; P1. 5: N.

Dendrobium williamsonii auct. non Day & Rchb.f.; Thaithong, Thai Orchid: 232.
2000.

Dendrobium phi Christenson ex Aver,, Turczaninowia 9: 61. 2006, nom. nud.

Flowering shoots caespitose, erect, zigzag, constricted at nodes, cylindrical,
tapering downward base;"sulcaté, green or greenish brown, yellowish green or
yellowish brown, old stems yellow, sometime glossy, 7-16 cm tall, internodes 1.5-
2.7 cm long, 0.7-1 ecmin diameter, leafy along the upper part of stem. Leaves
distichous, spreading, slightly frecurved, often twisted at middle or basal part,
coriaceous, green or dull jgreen, ellip!t_ic-oblong or or ovate-oblong, apex
unequally bi-lobed, each lobe obtuse, botﬁ éﬁrfaces covered with black hirsute
hairs, densely hairy on abaxial surface al_{ci}_"{.oung leaves, grabrate on adaxial
surface, somewhat waxy, mid-vein groove_cflv_ _ap_ove and ribbed below, 4.6-5.8 cm
long, 1-1.5 cm wide; leaf-sheaths covered With dense black-hirsute hairs, 1.7-2.2
cm long. Inflorescences abbreviated, 1- to 5-flowered, often 2-flowered, borne at
the apical part or uppeérmost node of stems; peduncle and rachis glabrous,
sometime glaucous,.green or light green, (.2-0.4 cm long; floral bracts persistent,
concave, abaxial surface densely-covered with-black®hairs, adaxial surface
glabrous, pale brown or tawny, narrowly ovate 0r ovate-oblong;apex acuminate,
base truncate, 3-! to' 5=veined, “07-1*cm' long, 0.3-0.6 cm ‘wide; bracteoles
adpressed, abaxial surface covered with particularly black hairs or glabrous, pale
brownish yellow, shallowly deltoid, ovate-oblong, apex acuminate or attenuate,
base truncate, 3- to 4-veined, 0.4-0.7 cm long, 0.2-0.4 cm wide. Flowers not
resupinate, causing retrorse flowered, thick, veins hardly visible, scent resemble
to scent of Dendrobium cariniferum, 3.5-4.3 cm in diameter; sepals yellowish white

or pale yellow, abaxial surface darker than adaxial surface, becoming orange
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yellow when aged; mentum yellowish white or pale orange yellow from out side;
petals creamy white becoming creamy orange when aged; labellum creamy
white and bright orange with orange veins and reddish orange hair-like callus on
each vein, claw orange or light orange, side lobes yellowish white or creamy
white,; disc bright orange or reddish orange; mid-lobe creamy white or yellowish
white; column pale red or light orange, foot red or reddish orange, stigmatic
cavity white or ivory white, anther-cap ,white or vary pale orange, pollinia
yellow, pedicellate ovary light green or greenish white. Sepals spreading, adaxial
surface waxy, abaxial surface distinctly keeled, margin entire, veins hardly
visible; dorsal sepal narrowly elliptic or elliptic-oblong, apex acute or attenuate,
base truncate, mid-vein groeved on adaxial surface, 5- to 7-veined, 2.4-2.8 cm
long, 0.7-1.3 cm wide€; lateral/ sepals wobliquely triangular-lanceolate, apex
acuminate or attenuate, baseg obliquely triingate, 4- to 6-veined , posterior margin
1.7-2.8 cm long, anterior margin 3.1-3.8 cm long, 0.8-1.1 cm wide at base, ca. 0.2
cm wide at apex. Mentum narrowly conic;i_i, Apex obtuse, straight, 1-1.4 cm long,
0.4-0.6 cm in diameter at base, 0:2-0.4 cm 1n Eiigmeter. Petals spreading, recurved
at apex, adaxial surface waxy, veins har&iy;yisible, oblanceolate or narrowly
obovate-oblong, apex acuminate, base truncéte, margin‘entire, 5- to 7-veined, 1.9-
2.4 cm long, 0.5-0.9 cmy’wide at base. Labellum 3-lobed, with sinus between side
lobes and mid-lobe, somewhat waxy, 3.2-3.7 cm long, #.4-1.9 cm wide across side
lobes; claw linear; or narrowly triangular,1-1.3.cm. long;.side lobes obliquely
ovate or obliquely elliptic, each lobe with'7 or '8'slightly‘elevated veins, bearing
hair-like callus at the apical part, apex obtuse, ldteral margin entire, front margin
crenate and undulate; disc oblong, waxy, swollefi at the.middle part and 3- to 5-
obscurely ridged at the end, each ridge bearing dense hair-like callus and
continuing to mid-lobe; mid-lobe recurved backward, orbicular or widely ovate,
with 2 or 4 elevated veins continued from side lobes and 3-5 ridges continued
from disc, densely hair-like callous on each vein and ridge, apex rounded, tipped
with mucro, margin thickened, erose and crisped, 1.1-1.6 cm long, 1.2-1.4 cm

wide. Column surface smooth, without waxy, 5-8 mm long, 4-5 mm wide at base;
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foot slightly concave, tapering downwards, surface smooth, without waxy, 15-18
mm long, 3-5 mm wide at entrance of mentum; stigmatic cavity elliptic or
oblong-elliptic; stelidia varied in shaped, sometime deltoid with erose margin,
sometime 2-triangular lobed, sometime 2-serrated lobed; connective linear or
narrowly triangular; anther cap surface minutely papillose, obovate or sub-
orbicular, apex emarginated, basal margin ciliate, adaxial surface obscurely
sulcate, 2.8-3.2 mm long, 2.7-2.9 mm wide; pollinia 4, in 2 pairs, each pollinium
narrowly elliptic, without caudicle and /viSidium. Ovary (including pedicel)

clavate, glabrous, 3-obtusely kKeeled, 2.4:2.9 em Iong. Capsule not seen.
DISTRIBUTION. — Laos and#Vietnam.

HABITAT AND ECOLOGY:— Epiphytes in dry evergreen forests, at 1,400-1,800

m alt.

SPECIMENS EXAMINED. —/VIEPNAM: L. A%)éwanov & N.Q. Binh VH 4016 (AAU),
Lam Dong, Lac Duong, DaChay, 1,450 m alt;,_ 16 April 1997; Evrard 906 (P), route
de Prenh, Dalat, 17 May 1924; V. H. 4016 (P), Lam Déng Province, Lac Duoug
District, municipalite"®a Chay, 16 Apr. 1997, at 1,450 m alt; Eberhardt 203 (P),
Lang Bian, vallie de Da<Pougmian, at 1,800 m alt.; & R. S. 71 (P), Dalat, 1953;
Eberhardt 50B (P),.sine loc.

LAos: A. Sathapattayanon 429 (BCU), sirte loc.; A. Sathapattayanon 445
(BCU), sine loc.

NOTE.— Dendrobium schrautii is closely related species to D. cariniferum and D.
williamsonii but the species is noticetable by its un-resupinate flowers and the

dense hair-like callus on its labellum.
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FIGURE 5.24. Dendrobium schrautii H. Schildhauer A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Flower, side view; F. Column and
column foot, side view; G. Dorsal sepal; H. Lateral sepal; I. Petal; J. Labellum; K.
Floral bract; L. Column and column foot, from below; M. Column, from below,
anther cap removed; N. Anther cap; O. Pollinia. Drawn from A. Sathapattayanon

429 by Mr. Tanucha Boonjaras.
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25. Dendrobium sculptum Rchb. f., Bot. Zeitung (Berlin) 21: 128. 1863. Type:
Bullen s.n. (holotype W!), Indonesia, Borneo, without precise locality. Fig. 5.25; PL.
6: A.

Flowering shoots clustered, erect, fractiflex distally, narrowest above the base,
becoming wider distally, 16-75 cm tall, internodes 2.5-4.5 cm long, 0.4-0.8 cm in
diameter, leafy along upper half. Leaves distichous, both surfaces densely
covered with black hirsute hairs, mid-vein grooved above and ribbed below,
elliptic to ovate-elliptic, apex unequally bi-lobed, each lobe obtuse, 3-6 cm long,
1.5-3 cm wide; leaf-sheaths covered with dense black hirsute hairs, 3-3.5 cm long.
Inflorescences abbreviated, 1-.t0.4-flowered, borne from near the stem apex,
emerging from the base of thedeaf-sheaths; peduncle and rachis up to 0.5 cm
long, entirely covered Dy bracts; floral bracts coneave, abaxial surface covered
with black hirsute hairs, adaxial surfacé gl_abrous, lanceolate, apex acute, base
truncate, 1.2-2 cm long. Flowers resupinéte, up to 6 em in diameter, unscented;
sepals and petals white; labellam white Wlth an orange to orange-yellow mark at
the centre and paler orange-yellow marilg-s— either side toward the base, disc
sometimes suffused pale yellow; pedicelié_tg .ovary white. Sepals spreading;
dorsal sepal elliptic or ovate-elliptic, subaéute or acute, base truncate, abaxial
surface distinctly keeled, wing-liked at apex, 5- to 7-veined, 2.3-2.8 cm long, 0.9-
1.1 cm wide; lateral sepals obliquely triangular-ovate or obliquely triangular-
oblong, apex subacte, or, dctite,. base. obliquely .truncate, .abaxial surface with
distinct keel, wing-liked-along the 'distal half, 5-to-7-veined,“posterior margin 2-3
cm long, anterior margin 3.5-4 cm long, 1-1.2 cthwide at base, €. 0.4 cm wide at
apex. Mentum" very' narrowly conical, ovipositor-shaped, straight or slightly
curved, apex obtuse, 1.8-2.5 cm long, ca. 0.2 cm in diameter. Petals obovate or
broadly ovate, apex obtuse or acute, base truncate, margin entire or uneven, ca.
7-veined, 2.9-4 cm long, 2-2.6 cm wide. Labellum slightly 3-lobed, 3-3.5 cm long,
1.5-2 cm wide across side lobes; claw linear, ca. 1.2 cm long; side lobes obscure,
very broadly semi-circle, sometime absent, adaxial surface transversely rugulose,

apex of side lobes obtuse, margin subentire; disc oblong, slightly thicken at
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center; mid-lobe transversely oblong-reniform, porrect to slightly decurved,
adaxial surface transversely rugulose at basal part, apex emarginate, margin
entire, 1.2-1.5 cm long, 1.7-2.5 cm wide. Column ca. 5 mm long, 4-5 mm wide at
base; foot ca. 20 mm long, ca. 5 mm wide at entrance of mentum; stelidia
triangular; connective narrowly triangular ovate; anther cap ovate, surface
minutely papillose, apex round, basal minutely margin ciliate, adaxial surface
sulcate, ca. 2.7 mm long, ca. 2.5 mm wide. Ovary (including pedicel) narrowly

clavate, gently curved, glabrous, 6-grooved, 4-5¢m long. Capsule not seen.
DISTRIBUTION. — Malaysia.

HABITAT AND ECOLOG Y«— Epiphytes:in open, rather low, montane forest, at
1,000 - 1,500 m alt. Flowering periodApril-June.

SPECIMENS EXAMINED MALAYSIA: A. Lamb SAN 93491 (LMC 2305) (K),
Sabah, Kinaloatangan District, Qunung L_It,s{o}_)g, Malian Basin, c. 4,000-4,500 ft
alt., Apr. 1982; ]. T. Pereira et al 360 (K),__TS_aP_ah, Kinabatangan, Maliau Basin,
around helipad 5, 3,480\ft alt., 17 Apr. 1996. -
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FIGURE 5.25. Dendrobium sculptum Rchb.f. A. Habit; B. Leaf; C. Flower; D.
Flower, side view; E. Anther cap; F. Pollinia. Drawn from Bullen s.n. (holotype)
by Mr. Tanucha Boonjaras.
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26. Dendrobium sinense T. Tang & F.T. Wang, Acta Phytotax. Sin. 12: 41. 1974.
Type: C. Wang 35,527 (holotype PE), China, Hainan, Ting-An Hsien, 17 July 1933.
Fig. 5.26; PL. 6: B.

Dendrobium lueckelianum Fessel & M. Wolff, Orchidee 41: 38. 1990. syn. nov. Type:
Dee Bunpheng 381 (holotype BKEF!), Thailand, Loei Province, Phu
Kradueng National Park, 4 September 1982; D.O.G. 90, 001 (paratype C!),

Thailand, locality unknown.

Flowering shoots erect, fusiform, sulcate, slightly constricted at nodes, greenish
brown or grayish brown, 5-40 em tall, internodes 0.9-1.3 cm long, 0.6-0.9 cm in
diameter, leafy at the tpper paut of stem. Leaves distichous, spreading, thinly
coriaceous, mid-vein greoved abgve andribbed below; both surfaces particularly
covered with black hirsute haits, green 6: dull green, oblong or elliptic-oblong,
apex unequally bi-lobed, each lobe acutev ér'.:obtuse, 2.7-3.3 cm long, 0.6-1.5 cm
wide; leaf-sheaths covered ‘with black hairs, 0.5-1.6 cm long. Inflorescences
abbreviated, 1- to 2-flowered, often 1-fiéy\5¢red, borne from nodes at the
uppermost of leafy stems; peduncle and raéhis glabrots, green, 0.1-0.3cm long,
covered with bracts; floral bracts abaxial surface covered with sparsely black
hairs, becoming glabous; adaxial surface glabrous, brown, oblong, slight concave,
apex acuminate or acute, base truncate,.3-.t0 4-veined, 0.4-0.7cm long, 0.2-0.3 cm
wide. Flowers papyraceous, resupinate, unscented, 3-'4'cm in diameter; sepals
and petals white; mentum orange white or pale*yellow from“eutside; labellum
white, claw reddish‘orange,'side lobes white, pale orange red'at basal part, with
darker veins, disc crimson or orange red, sometime with yellow, mid-lobe white
or creamy white, with crimson keels; column white, foot pale orange or
yellowish orange, stigmatic cavity white, anther-cap white, pollinia yellow,
pedicellate ovary yellowish green to light green. Sepals spreading, slightly
recurved distally, margin entire, abaxial surface without keel; dorsal sepal

elliptic-oblong, apex acute, base truncate, 5- to 7-veined, 1.4-2.2 cm long, 0.4-0.7



189

cm wide; lateral sepals obliquely triangular-ovate, apex acuminate or acute, base
obliquely truncate, 5- to 7-veined, posterior margin 1.3-1.6 cm long, anterior
margin 2.2-2.8 cm long, ca. 1.2 cm wide at base, ca. 0.3 cm wide at apex. Mentum
saccate, apex obtuse, 0.5-1 cm long, ca. 0.5 cm in diameter at base. Petals
spreading, oblong or elliptic-oblong, slightly cuneate at base, apex acute or
acuminate, base truncate, margin entire, 3- to 5-veined, 1.5-2.2 cm long, 0.5-0.8
cm wide. Labellum 3-lobed, 2.4-2.9 em long, 2.2-3 cm wide across side lobes; claw
transversely oblong or shallowly triangular 2«83 mm long; side lobes obliquely
widely elliptic, apex obtuse, margin entire to stibentire, 5 to 7 slightly elevated
veins running along each"sidedobe, each vein glabrous; disc narrowly oblong,
thickening, with distinctly, smoeth &-keeled, continuing from base of disc to base
of mid-lobe, becoming" rought at fapex; imid-lobe transversely elliptic-oblong,
recurved backward, less than/90 degree of angle, apex emarginate to deeply
emaginate, margin crenulate/or subentire“i,._With rough 3-5 keels at basal part, 0.9-
1.1 cm long, 1.2-1.4 cm wide. Columu. 45 mm long, 3.7-4.3 mm wide at base; foot
concave, cymbiform, broad at midédle, WE;,)_‘(SI?,_,;I_S—10 mm long, 4-4.7 mm wide at
base; stigmatic cavity oblong or ovate—oﬁggg; stelidia triangular; connective
narrowly triangular; anther cap obovate té Widely obovate, surface minutely
papillose, adaxial side“sulcate, apex emarginated, basal*margin minutely ciliate,
2.8-3.1 mm long, 2-2.5 mim wide; pollinia 4, in 2 pairs; each pollinium narrowly
elliptic, without.caudicle and, visidium.-Owvary, (including pedicel) narrowly
clavate, curved, glabrous, ‘somewhat ‘waxy with 6-grooves, 2-2.7 cm long.
Capsule dehiscent, green or dull green, ovate or‘élliptic with 3 ‘obtuse keels, apex

with persistent'dried perianth,d.5-2.2 ¢m long, 0.6-1.2'cm'wide:
DISTRIBUTION. — China and Thailand.

HABITAT AND ECOLOGY.— Epiphytes in dry evergreen forest or pine forest,
at 1,000-1,500 m alt. Flowering period: May-September.
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SPECIMENS EXAMINED. — CHINA: Hu Song Hua s.n. (C), Hainan, sine loc., 1988.

THAILAND: DB 7519 (C), Loei, Phu Krading 1,300 m alt., 12 Feb. 1959; DEE
381 (C - isotype of D. lueckelianum), Loei, Phu Krading; Dee 381 (BKF-holotype of
D. lueckelianum), Loei, Phu Krading, 31 July 1982; C. Maknoi 165 (QBG),
Phitsanulok, Chattrakarn, Lan son, Phu Soi Dao National Park, 1,600 m alt., 24
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1cm

FIGURE 5.26. Dendrobium sinense T. Tang & F.T. Wang A. Habit; B. Hairs, on leaf;
C. Flower, front view; D. Flower, side view; E. Dorsal sepal; F. Lateral sepal; G.
Petal; H. Labellum; I. Floral bract; J. Column and column foot, side view; K.
Column and column foot, from below; L. Anther cap; M. Pollinia. Drawn from A.
Sathapattayanon 407 by Mr. Tanucha Boonjaras.
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27. Dendrobium singkawangense J.J. Sm., Gard. Bull. Straits Settlem. 9: 91. 1935.
Type: Paath s.n. (holotype L!), Indonesia, Borneo, Kalimantan Barat, Singkawang,
20 October 1934. Fig. 5.27; P1. 6: C.

Flowering shoots clustered, erect, cylindrical, fractiflex, sulcate, slightly
constricted at nodes, central internodes broadest, greenish brown, 20-30 cm tall,
internodes 1.5-4 cm long, 0.9-1.2 e¢m in, diameter, leafy along stem. Leaves
distichous, spreading, recurved distally, coriaeeous, both surfaces covered with
dense black hirsute hairs, becoming glabrous“when mature, mid-vein grooved
above and ribbed below;, greenor brownish green, oblong to ovate, apex
unequally bi-lobed, each'lobe obtuse or'subacute, 4.3-8.2 cm long, 2.2-4 cm wide;
leaf-sheaths covered with «lense ishort black hirsute hairs, 1.7-2.5 cm long.
Inflorescences abbreviated, 4- fo 4-ﬂowe‘re}c_l, up to 6-flowered, borne from the
nodes on the upper portion of the stem c‘;pposite the blade; peduncle and rachis
glabrous, bilaterally compuessed, green, 1—2}2":cm long, covered with bracts; floral
bracts deeply concave, abaxial surface cé%érg_d with dense black hirsute hairs,
adaxial surface glabrous, brown, oblong,jéégx acute, base truncate, 4- to 7-
veined, 0.7-1.8 cm long, 0.4-0.5 cm wide. Fio*c-l)ers rather coriaceous, resupinate,
unscented, veins obseared, visible when aged, up t0+2.4-3.2 cm in diameter;
sepals and petals pale-¢reamy yellow or cream; mentum cream from outside;
labellum orange yellow and-reddish orange; claw. pale red, side lobes translucent
white with papillose“reddish orange or pink nerves, disc ‘with a median pink,
orange or red keel; mid-lobe cream with a creafircentral keel and bright orange
papillose secondary keels either side; column pale creamy yellow,.foot orange or
reddish orange, stigmatic cavity pale creamy yellow, anther-cap white, pollinia
yellow, pedicellate ovary white or greenish white. Sepals spreading, distal half
recurved, margin entire; dorsal sepal oblong or subovate, apex acute or
acuminate, base truncate, concave at the centre, abaxial surface keeled, hardly
visible, 5- to 7-veined, 1.3-2.1 cm long, 0.7-0.9 cm wide; lateral sepals, obliquely

triangular-oblong, apex acuminate, base obliquely truncate, abaxial surface with
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obtuse keel, 5- to 7-veined, posterior margin 2-2.4 cm long, anterior margin 2.4-
2.8 cm long, 0.9-1.3 cm wide at base, c. 0.2 cm wide at apex. Mentum shortly
conical, straight, apex obtuse, 0.8-1 cm long, 0.2-0.3 cm in diameter. Petals
spreading, apex recurved, thin-textured, thickened along median line, obliquely
ovate or triangular-ovate from a short oblique claw, apex obtuse and apiculate,
base truncate, margin entire, distal margin undulate, 3- to 5-veined, 1.7-2 cm
long, 0.9-1.5 cm wide near base. Labellumn 3-lobed, 2.1-2.5 cm long, 1.3-1.5 cm
wide across side lobes; claw narrowly oblong,8-6 mm long; side lobes with 3-5
papillose veins on adaxial surface, elliptic to trapezoid, apex round, margin
subentire; disc oblong, slightly-prominent, with 3-5 subkeels; mid-lobe convex,
decurved, median area with«2-3papillose median keels, with two pairs of lateral
papillose keels either*Side;” elliptic or: ovate, apex acuminate or mucronate,
margins undulate, espeeially in the distal half, 0.8-1.1'em long, 0.5-0.7 cm wide.
Column surface smoothy 4-5 mm long,“'l,3.5-4 mm wide at base; foot slightly
concave, tapering downwards, sturface sm(-:)_;o;t-h, 8-10 mm long, 3.5-4 mm wide at
base; stigmatic cavity elliptic; stelidia trie:,t‘l;gu_il_lar; connective linear; anther cap
orbicular or widely ovate, surface minute_l?_]::za_lpillose, apex rounded to slightly
retuse,, basal margin minutely ciliate, adax-ialr surface sulcate, 2.5-2.6 mm long,
2.6-2.7 mm wide; pollinia 4, in 2 pairs, each pollinium narrowly elliptic, without
caudicle and visidium. @vary (including pedicel) narrewly clavate, ovary puffed,

pedicel slightly curved, glabrous, 6-grooved; 2.1-3.2 cm long..Capsule not seen.
DISTRIBUTION. — Malaysia and Indonesia,
HABITAT AND ECOLOGY. — Hill forest with scattered trees, at 300 - 400 m alt.

SPECIMENS EXAMINED. — MALAYSIA: A. Lamb AL 1,127/2007 (K), Sabah, Paitau
area, logging area, 300-400 m alt., 23 May 2007.
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INDONESIA: Paath s.n. (L), Borneo, Kalimantan Barat, Singkawang, 20 Oct.
1934.

LOCALITY UNKNOWN: sine coll. TGB141081 (TNS), 14 May 2007.
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FIGURE 537. Dendrobium singkawangense J.J. Sm. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Flower, side view; F. Labellum and
mentum, side view, sepals and petals removed; G. Column and column foot, side
view; H. Labellum and mentum, from above, sepals and petals removed; I.
Dorsal sepal; J. Lateral sepal; K. Petal; L. Labellum; M. Floral bract; N. Column
and column foot, from below; O. Column, from below, anther cap removed; P.
Anther cap; Q. Pollinia. Drawn from Hort. Tsukuba Botanical Garden accession

number 141081 by Mr. Tanucha Boonjaras.
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28. Dendrobium sisuronense ].J. Wood in Wood, Beaman & Beaman, Orchids of
Mount Kinabalu (ined.). Type: Lamb AL 250/84 (holotype K!, sprit collection), Chan
drawing no.112 (Iconotype K!), Indonesia, Sabah, Crocker Range, Tambunan

District, Sinsuron road, Mountain Alab, 900-1,200 m alt., August 1984. Fig. 5.28.

Dendrobium singkawangense auct. non J.J. Sm.; Chan et al., Orchid of Borneo 1: 132-

133, fig. 31. 1994.

Flowering shoots clustered, “erect, cylindrical, fractiflex, sulcate, slightly
constricted at nodes, lowermost internodes narrowest, ca. 20-32 cm tall,
internodes 1-4 cm long, 0.541. 17cm in diameter, leafy along stem, bearing 4-15
leaves. Leaves distichotls, spreading, slighﬂy twisted at middle, coriaceous, both
surfaces covered with blackhirsute Ivairs, becoming glabrous with age, mid-vein
grooved above and ribbed below, oblon‘g!;_ to oblong-elliptic, apex unequally bi-
lobed, each lobe obtuse, 8-11.5cm long, 16-27 cm wide; leaf-sheaths covered
with short black hirsute hairs, 24-3.1 cm lo-ng Inflorescences abbreviated, 1- to
10-flowered, borne opposite the leaves atjt_h_‘_e_ upper nodes of both leafy and
leafless stems; peduncle and rachis glabroué, 1-2 em long; floral bracts covered
with black hirsute hairs on abaxial surface, adaxial surface glabrous, linear-
lanceolate, apex acuminhate, base truncate, ca. 1 “em long. Flowers rather
coriaceous, resupinate, waxy, unscented, up to,3-4.5.cm.in.diameter; sepals and
petals pale white; mentum*flushed yellowish erange from outside; labellum
white and orange, claw and side lobes orange, disc yellow; mid-lobe white with
dark orange central‘area; coluinn dark-orange. Sepals spreading,-margin entire;
dorsal sepal lanceolate, apex acute, base truncate, abaxial surface wing-like
keeled along distal half, broadest keel at apex , 7-veined, 1.9-2.5 cm long, 0.6-0.7
cm wide; lateral sepals, obliquely oblong-lanceolate, apex acute, base obliquely
truncate, abaxial surface with broad wing-like keel, 7-veined, posterior margin
2.2-2.4 cm long, anterior margin 2.6-2.7 cm long, 0.7-1 cm wide at base, c. 0.2 cm

wide at apex. Mentum shortly conical, straight, apex obtuse, 0.7-1 cm long, ca. 0.2
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cm in diameter. Petals spreading, recurved at apex, elliptic to lanceolate, apex
acute, base truncate, margin entire, 5-veined, 2-2.5 cm long, 0.7-1.1 cm wide.
Labellum 3-lobed, 2 -2.3 cm long, 1.4-1.5 ¢cm wide across side lobes; claw
triangular-oblong, 2-4 mm long; side lobes with many transverse papillose-
verrucose callus on adaxial surface, obliquely oblong, apex round, front margin
erose, lateral margin subentire; disc oblong, papillose-verrucose on adaxial
surface, with 3 rough, obscure keels, veins at either side slightly raised and
papillose; mid-lobe clawed, elliptic or obovatesrecurved distally, basal half with
papillose-verrucose callus, 3-papillose-verrucose keeled at median area , apex
rounded or retuse, margins crenulate, not undulate, 1-1.1 cm long, 0.9-1 cm wide.
Column surface very minutely papillose, 4-6 mm long, 4-4.5 mm wide at base;
foot slightly concave, tapering downwards, surface very minutely papillose, 7-10
mm long, 4-5 mm wide at base; stigmatic cavity elliptic; stelidia triangular;
connective linear or narsowly triangularf,_ahther cap orbicular or widely ovate,
surface minutely papillose, apex ‘roundé_;d{ to slightly retuse, basal margin
minutely ciliate, adaxial surfacesuleate, 27—?; mm long, 2.4-2.6 mm wide; pollinia
4, in 2 pairs, each pollinium narrowly ellﬁ;ti?, ‘without caudicle and visidium.
Ovary (including pedicel) narrowly Clavate-, siightly curved, ovary borne at an
obtuse angle to the pedicel, glabrous, 6-grooved, 2.2-35 cm long. Capsule not

seen.
DISTRIBUTION'— Malaysia:

HABITAT "AND ECODOGY ¢—! Lower montdne forest at' 900-1,400 m alt.

Flowering period: August.

SPECIMENS EXAMINED.— MALAYSIA: C. E. Carr SFN. 26592 (K), Kinabalu,
Gurulan Spur, 4,500 ft alt., 17 Mar. 1933; A. Lamb AL 250/84 (K), Sabah,
Penampang District, Sinsuron Road, Moyog area, Qunung Alab ridge, 3,000-
3,500 ft alt., 14 Aug. 1984; A. Lamb 2004/1221 (K), Sabah; S. Collenette 534 (K),
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Libang, North of Borneo, 4,000 ft alt., 27 July 1960.

NOTE — Dendrobium sisuroense is similar to D. singkawangense but differ in
having slightly larger flowers than D. singkawangense. The mid-lobe of D.
sisuroense is flat, never undulate, and has three short, obscure papillose-verrucose
ridges in the centre. The vein at either side of these is also slightly raised and

papillose.
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FIGURE 5.28. Dendrobium sisuronense ]J.J. Wood A. Flower, front view; B. Flower,
from below; C. Flower, side view; D. Dorsal sepal; E. Lateral sepal; F. Petal; G.
Labellum; H. Dorsal sepal, abaxial surface; I. Lateral sepal, abaxial surface; J.
Column and column foot, from below; K. Column, from below, anther cap
removed; L. Anther cap; M. Pollinia. Drawn from Lamb AL 250/84 (holotype) by

Mr. Tanucha Boonjaras.
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29. Dendrobium spectatissimum Rchb. f., Linnaea, 41: 41. 1876. Type: Lobb s.n.
but actually Low s.n. (holotype K!, in Lindley Herbarium; iconotype W!; isotype
K!), Indonesia, Sabah, Mountain Kinabalu, 5,000 ft alt., 1856. Fig. 5.29; P1. 6: D.

Dendrobium speciosissimum Rolfe, Orchid Rev. 3: 119. 1895. —Type: Low s.n.
(holotype K!; isotype K!, in Lindley Herbarium, W!), Indonesia, Sabah,
Mountain Kinabalu, 5,000 ft.alt., 1856.

Dendrobium reticulatum ].J. Sm., Bull. Jard: Bet.Buitenzorg, Sér. 2, 13: 18. 1914. —
Type: Dumas s.n. (holotype BO), Indonesia, Sabah, Mountain Kinabalu,
200 m alt.

Flowering shoots clustered, erect, cylindrical, fractiflex, sulcate, brown or
greenish brown, 30-45 em tall internodes 1)_.5—3 cm long, 0.8-1.2 cm in diameter,
leafy along upper part of stem. Leaves “!d_istichous, spreading, coriaceous, both
surfaces covered with dense black hirsuté:; Rairs, especially when young, mid-
vein grooved above and ribbed below, é;éeg, oblong-elliptic or ovate-oblong,
apex unequally bi-lobed, each lobe obtuse, 33-65 cm long, 1.5-2.3 cm wide; leaf-
sheaths longer than internodes, covered w-itl;1 dense short black hirsute hairs,
ochreous to mustard-yellow, 1.7-2.5 cm long. Inflorescernces abbreviated, 2- to 4-
flowered, up to 6-flowered, borne near the apex of the stem; peduncle and rachis
glabrous, green, 1-1.5 cm lonig; floral bracts concave, abaxial.surface covered with
dense black hirsute“hairs, “adaxial’ surface " glabrous, brown or pale brown,
triangular-ovate, apex acuminate, base truncate;/7- to 11-veined,”1-2 cm long, 0.5-
0.8 cm wide. Flowets resupinate, fainitly fragrant, veins.visible, long-lasting, up
to 5.7-10 cm in diameter; sepals and petals pure white; mentum white tinged
pink; labellum white with a central band of colour which is mostly reddish or
pink, but dark yellow at the apex, claw of mid-lobe deep orange edged scarlet,
yellow on reverse; column white, foot white, often flushed pink or scarlet at the
base, stigmatic cavity white, anther-cap white, pollinia yellow, pedicellate ovary

white. Sepals spreading, concave at apex, reticulately-veined, margin entire;
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dorsal sepal oblong to oblong-elliptic, apex acuminate, base truncate, abaxial
surface with hardly visible keel, 7-veined, 3.9-5 cm long, 1.5-2 cm wide; lateral
sepals, obliquely triangular-oblong, apex acuminate, base obliquely truncate,
abaxial surface with obtuse keel, 6- to 9-veined, posterior margin 3-3.2 cm long,
anterior margin 5.5-7.5 cm long, 1.6-2.3 cm wide at base, c. 0.3 cm wide at apex.
Mentum shortly conical, straight, apex obtuse, 0.7-1.3 cm long, ca. 0.3 cm in
diameter. Petals spreading, recurved backwards at middle, reticulately-veined,
obliquely ovate or ovate-elliptic, apex obtuse,soften slightly retuse or minutely
bidentate, base cuneate, margin slightly undulate, repand, 7- to 9-veined, 3.5-5.2
cm long, 2-4.1 cm wide near base. Labelluin 3-lobed, porrect, 4-6 cm long, 2.5-3.5
cm wide across side lobes, 3#8.7 em wide across mid-lobe; claw triangular, 5-7.5
mm long; side lobes obliquiely’ semi-circle, adaxial surface minutely rugulose,
apex round, margin eniire; dis¢ narrowly oblong, with a tumour at central area
and obscurely 3-keeled, extending from tfl_e base of the labellum and terminating
halfway along the mid-lebe; mid-lobe oval, apex retuse, apiculate, margins
repand, 1.8-3.2 cm long, 2.2-3'1 em wide. C_I(-)iumn surface minutely papillose, 0.6-
0.9 mm long, 0.8-1.2 mm wide at bas_e?_f_‘qot broad at the base, tapering
downwards, slightly concave, canaliculate, éurface minutely papillose, 8-12 mm
long, 11-12 mm wide at base; stigmatic cavity elliptic; stelidia broadly triangular;
connective linear; antheér cap orbicular or widely~depressed ovate, surface
minutely papillose,.apex tounded  to.slightly retuse,.basal margin minutely
ciliate, adaxial surface'sulcate, 4 mm long,'4 mm ‘wide; pollinia 4, in 2 pairs, each
pollinium_narrowly elliptic, withott caudicle and visidium. ‘@uvary (including
pedicel) narrowly clavate, stroigly‘curved, glabrous, 6-grooved, 2.5-5.7 cm long.

Capsule not seen.
DISTRIBUTION. — Malaysia.

HABITAT AND ECOLOGY. — Epiphytes on bushes and trees in lower montane
forest, at 1,500-1,800 m alt.



202

SPECIMENS EXAMINED. — MALAYSIA: Andrew Bacon 239 (E), Sabah, Kinabalu,
Marai Parai Plateau/Ridge, 5,500 ft alt.; C. Bailes & P. Cribb, 818 (K), Sabah, Mt.
Kinabalu National Park, Marai Parai spur, 1,700 m alt., 25 Apr. 1982; C. L. Chan
35 (K), Sabah, Mt. Kinabalu, Marai Parai, 5,200 ft alt.; Sheila Collennette 14/79 (E),
Sabah, Kinabalu, Marai Parai Spur, 5,300 ft alt., 24 Aug. 1970; S. Collenette s.n. (K),
Mt. Kinabalu National Park, Marai Parai spur, 2,200 ft alt., Sep. 1958; S. Collenette
s.n. (K), Borneo, probably from Mt. Kinabalu Nat. Park, Marai Parai spur, 2,200 ft
alt., 19 Sep. 1959; A. Lamb AL 567/2003 (K),Sabah, Kinabalu, 20 July 2003; A. Lamb
SAN 89686 (K), Mountain Kinabalu, 5,200 ftalt; F. Low s.n. (K), Sep. 1895; H. Low
s.n. (K), Kinabalu, 5,000 ftalt.; H= Low s.n. (K), Kinabalu, 5,000 ft alt.; Cult. Sander
s.n. (K), July 1895.

LOCALITY UNKNOWN: sing coll. TBG133877 (TNS), 80 June 2007.

NOTE. — 1) Dendrobium spectatissinuii ha..s;;tﬁe largest individual flowers of any
Bornean Dendrobium, some individuals n{lé&?ls_yring as much as ten centimetres
across. For the first week or ten days afterﬁh&a_ﬂower has opened the petals are
curled tightly back, completely enclosing thé fop edges of the lateral sepals. The
petals then uncurl until they form right angles to the direction of the lip. During
the last two or three days of the flower’s life the petals move forward and lie
parallel with the lip..The flowers.remain open for.up to six weeks.

2) Reichenbach' (1876) ‘described Dendrobium spectatissimum from the
specimen_collected by Low but he mis-indicatéd the collector’s name as Lobb.
The holotype specithen,’ depositedtat Kew in Lindley’s Herbarium, indicatede
that the collector is Low.

3) The isotype of Dendrobium spectatissimum also keep at Kew. Rolfe

(1895) described D. speciosissimum from this specimen.
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FIGURE 539. Dendrobium spectatissimum Rchb.f. A. Habit; B. Hairs, on leaf; C.

Flower, front view; D. Flower, from below; E. Labellum and mentum, side view,

sepals and petals removed; F. Flower, side view; G. Labellum and mentum, from
above, sepals and petals removed; H. Dorsal sepal; I. Lateral sepal; J. Petal; K.
Labellum; L. Floral bract; M. Column and column foot, from below; N. Column,
from below, anther cap removed; O. Column and column foot, side view;
P.Anther cap; Q. Pollinia. Drawn from Hort. Tsukuba Botanical Garden accession

number 133877 by Mr. Tanucha Boonjaras.
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30. Dendrobium sutepense Rolfe ex Downie, Bull. Misc. Inform. Kew 1925: 374.
1925. Type: Kerr 91 (holotype K!), Thailand, Chiang Mai, Doi Sutep, at 5,000-
5,500 ft alt., 7 April 1909. Fig. 5.30; PL. 6: E.

Flowering shoots erect, slender, cylindrical, somewhat zig-zag, slightly
constricted at nodes, sulcate, green or greenish brown, leafy at the upper part of
stem, 12-31 cm tall, internodes 1.7-2.3 cm long, 0.5-0.7 cm in diameter. Leaves
distichous, spreading, slightly recurved, thinly coriaceous, green or dull green,
lanceolate or narrowly elliptic, apex unequally bi-lobed, each lobe obtuse, mature
leaves sparsely covered with black hirsute hairs, becoming glabrous with aged,
mid-vein grooved above andribbed below, 5.3-6.8 em long, 0.5-0.8 cm wide; leaf-
sheaths glabrous, 1.3-2.3 cm long. Inﬂo1_fe§cences abbreviated, 1- to 4-flowered,
borne along the uppertomiddle “portion of both leafy and leafless stems;
peduncle and rachis short, glabrous, ligflt_ green, 0.2-0.4 cm long, covered with
bracts; floral bracts concave, abaxial surfva-'_:g'e'.:sparsely covered with black hairs,
adaxial surface glabrous, pale brown or_l-,_-téwny, ovate or oblong-ovate, apex
acute, base truncate, 3- to 4-veined, 0.4-_1_?_(_:71_'1_1 long, 0.2-0.4 cm wide. Flowers
papyraceous, resupinate, waxy, veins hardly visible, sweet scented, 3- 3.6 cm in
diameter; sepals and“petals white or creamy white, bécoming creamy orange
colored when aged; mentum white or light greemish white from outside;
labellum white or.creamy, white,.claw.greenish white, side lobes white with pink
veins running alongeach sides, disc ‘paleyellowish ‘orange or creamy orange,
becoming _yellow_or_yellowish orange at the end and terminated at halfway of
mid-lobe; mid-lobe White; column'white or very‘pale greenish white, foot white
or very pale greenish white, becoming yellowish green at the lower portion,
stigmatic cavity white or ivory white, anther-cap white, pollinia yellow,
pedicellate ovary greenish white, turning green at the end of pedicel. Sepals
spreading, often recurved distally, margin entire, abaxial surface with
inconspicuous keel; dorsal sepal lanceolate or ovate-oblong, apex acute or

attenuate, base truncate, mid-vein grooved above, 5- to 7-veined, 1.7-2.1 cm long,
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0.5-0.8 cm wide; lateral sepals obliquely oblong-triangular, apex acuminate or
attenuate, base obliquely truncate, 5- to 7-veined, posterior margin 1.7-2 cm long,
anterior margin 2.1-2.6 cm long, 0.6-0.9 cm wide at base, ca. 0.3 cm wide at apex.
Mentum shortly conical, apex obtuse, 0.5-0.7 cm long, 0.3-0.4 cm in diameter.
Petals recurved, obovate, gently reduced at base, apex acute or acuminate, base
truncate, margin entire, 3- to 7-veined, 1.3-1.8 cm long, 0.5-0.7 cm wide. Labellum
3-lobed, with sinus between side lobes and mid-lobe, 1.9-2.4 cm long, 1.2-1.7 cm
wide across side lobes; claw shallowly #triamgular, 4-6 mm long; side lobes
obliquely ovate or obliquely elliptic, with 5t6° 9 warty elevated veins running
along each side lobe, apex acute, lateral margin entire, front margin shallowly
lobed; disc oblong orf nawowly ‘oblong, warty 3-Keeled at apical portion,
continuing to mid-lobe; mid<lobe thick at median area, the lateral area thin, ovate
or oblong-ovate, apex acuminate ard recurved backward, margin crenate and
undulate, 0.8-1.2 cm long, 0.5-0.7 cm wi“cllle.b Column surface minutely papillose,
without waxy, 4-6 mm long, 45 mam w1g1e at base; foot canaliculate, slightly
concave, tapering downwards, surface mlnu:fe,ly papillose 9-13 mm long, 4-5 mm
wide at entrance of mentum; stigmatic ca\71t}i elliptic or ovate; stelidia broadly
triangular, with two-serrate lobes at the épéx; connective linear or narrowly
triangular; anther cap“obovate or widely obovate, surface minutely papillose,
apex rounded, basal margin minutely ciliate, adaxial surface sulcate, 2.1-2.4 mm
long, 1.8-2.1 mm.wide; pollinia 4, in 2. pairs, each pollinium narrowly elliptic,
without caudicle and visidium. Ouvary (including pedicel) narrowly clavate,
gently curved, glabrous, somewhat glaucous, 6<grooved, 1-1.5'em long. Capsule
dehiscent, green ortdull’ green, ‘elliptic or oblofig-elliptic, with 13- obtuse keels,

apex with persistent dried perianth, 1.9-2.4 cm long, 1.1-1.5cm wide.
DISTRIBUTION. — Thailand.

HABITAT AND ECOLOGY.— Epiphytes in evergreen forests, at 1,000-1,700 m

alt.
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VERNACULAR. — Ueang sae (isousz), Ueang sae mali (i8ouszuzd), Ueang mali

(Lgmmﬁ)

SPECIMENS EXAMINED. — THAILAND: |.F. Maxwell 91-314 (AAU), Chiang Mai,
Jeom Tong, 1,575 m alt., 09 April 1991; Put 3721 (L), Chiang Mai, Pang Jawn, 21
April 1931; A.F.G. Kerr. (L), Chaing Mai, Doi Suthep, 1,450 m alt., 11 April 1915;

LOCALITY UNKNOWN: Si . 8 _ teichb.f, Orchids Herb. no. 32360 (W);
Sine coll. s.n. Reichb.f. Orghi 5 no-78 ( M & ne coll. s.n. Reichb.f. Orchids
Herb. no. 32384 (W); Sine coll. 8.1 & ‘Orchids Nerd. no. 32992 (W); Sine coll.
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FIGURE 5.30. Dendrobium sutepense Rolfe ex Downie A. Habit; B. Hairs, on leaf;
C. Flower, front view; D. Flower, from below; E. Flower bud, side view; F.
Flower, side view; G. Fruit; H. Dorsal sepal; I. Lateral sepal; J. Petal; K. Labellum;
L. Floral bract; M. Column and column foot, from below; N. Column, from
below, anther cap removed; O. Column and column foot, side view; P. Anther
cap; Q. Pollinia. Drawn from A. Sathapattayanon 444 by Mr. Tanucha Boonjaras.
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31. Dendrobium suzukii T.Yukawa, Acta Phytotax. Geobot., Tokyo 53 (1): 11.
2002. Type: Hort. T. Sato s. n. (holotype TNS!), Vietham, Ninh Thuan Province, in
the vicinity of Ninh Son, flowering in cultivation August 2001. Fig. 5.31; PL. 6: F.

Flowering shoots cluster, erect, slender, cylindrical, narrowly fusiform, weakly
sulcate when aged, brown or brownish green, 26-35 cm tall, internodes 2-3 cm
long, 0.5-0.9 cm in diameter, leafy, throughout. Leaves distichous, spreading,
coriaceous, waxy, both surfaces densely covered with short black hirsute hairs,
mid-vein grooved above and ribbeds below, green or dull green, oblong-
lanceolate, apex unequally'bi-lobed, each lobe obtuse, 2.1-7.3 cm long, 0.8-2.2 cm
wide; leaf-sheaths coveredswith: dense black hirsute hairs, 0.3-3.2 cm long.
Inflorescences abbreviated #1-/or 2-flowered, borne along apical half of leafy
stems, emerging from Mase’of leaf ‘sheaths opposite the blade; peduncle and
rachis inconspicuous, glabrous, 0.4-0.7 cn{._long, entirely enclosed by bracts; floral
bracts concave, abaxial surface covered w1th dense black hirsute hairs, adaxial
surface glabrous, brown, lanceplate, ape;,(- '-a.g.uminate, base truncate, 5- to 7-
veined, 1-1.5 cm long, 0.3-0.5 cnt wide. Flo_z_(je_r_s_resupinate, thick, rigid, glaucous,
unscented, veins visible; sepals and petals -pale yellowish green, veins darker,
4.7-5.8 cm in diameter;mentum pale yellowish green from outside; labellum pale
yellowish green and red; claw red, side lobes red; disc-red and yellowish green at
basal part; mid-lobe, red, along,.basal half and, yellowish. green along distal half;
column yellowish green;-foot yellowish' green ‘with red arrow-shaped blotch at
base, stigmatic cavity yellowish green, anther-cap light green, pollinia organish
yellow, pedicellate“ovary 'green “orilight green. Sepals' spreading, slightly
recurved distally, margin entire, abaxial surface with inconspicuous keel; dorsal
sepal lanceolate, apex acute, base truncate, 5- or 7-veined, 3.5-4.2 cm long, 1.4-1.6
cm wide; lateral sepals obliquely triangular-lanceolate, apex acute, base truncate,
5-veined, posterior margin 3.2-3.7 cm long, anterior margin 3.9-4.2 cm long, 1.9-
2.2 cm wide at base, 0.3-0.4 cm wide at apex. Mentum broadly conical, saccate,

apex obtuse, 1.5-1.7 cm long, 0.7-2 cm in diameter. Petals recurved backwards,
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linear or narrowly lanceolate, apex acute, base truncate, margin entire, 3-veined,
3-3.4 cm long, 0.7-0.9 cm wide. Labellum 3-lobed, 3.1-3.5 cm long, 3-3.4 cm wide
across side lobes; claw shallowly triangular, ca. 5 mm long; side lobes obliquely
narrowly triangular, falcate, apex acute, margin entire; disc oblong, basal part
thickened, hard, becoming 5-keeled with semiglobose callus at apical part,
continuing to mid-lobe; mid-lobe thickened, hard, decurved, obovate, adaxial
surface papillose and rugose, with a cristate callus at median area, apex acute,
margins thick, undulate, 2.1-2.6 c¢m long, 1:5-1.8 cm wide. Column surface
smooth, 4-5 mm long, 6-6.5 mm wide at base; foot surface smooth, slightly
curved, dilated at base,"basally grooved, 10-11 mm long, 8-10 mm wide at
entrance of mentum;  stigmatic’ cavity transversely elliptic; stelidia short,
triangular; connectivelinear or marrowly triangular; anther cap very widely
ovate or quadrate, surface mminutely papillose, apex emarginate, basal margin
ciliate, adaxial surface sulcate, 3.3-3.8 mrﬁ._long, 3.2-3.9 mm wide; pollinia 4, in 2
pairs, each pollinium narrowly elliptic, w1thout caudicle and visidium, 3 mm
long. Ovary (including pedigcel) natrowly (?:l-aivlgte, glabrous, glaucous, 6-grooved,

2-2.4 cm long. Capsule not seen. 7
DISTRIBUTION. — Vietnam (endemic).

HABITAT AND ECOLOGY.— Unknown.

SPECIMENS EXAMINED. — VIEINAM: Cult. DOG Dresden s.n. (K), 02 Apr. 2001;
sine coll. TBG132872{INS), 01 July 2007

LOCALITY UNKNOWN: A. Sathapattayanon 420, sine. loc., 08 Feb. 2006 (BCU).
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FIGURE 5&’}1. Dendrobium suzukii T. Yukawa A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, side view; E. Labellum and mentum, side view,

sepals and petals removed; F. Labellum and mentum, from above, sepals and
petals removed; G. Labellum and mentum, from below, sepals and petals
removed; H. Dorsal sepal; I. Lateral sepal; J. Petal; K. Side lobe of Labellum; L.
Mid-lobe of labellum; M. Floral bract; N. Column and column foot, from below;
O. Column and column foot, side view; P. Anther cap; Q. Pollinia. Drawn from
Hort. Tsukuba Botanical Garden accession number 132872 by Mr. Tanucha Boonjaras.
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32. Dendrobium tobaense ].J].Wood & J.B.Comber, Lindleyana 8:115. 1993; ]J.B.
Comber, Orchids of Sumatra: 594. 2001; H.P. Wood, The Dendrobiums: 709. 2006.
Type: A.H. Schrage s.n. (holotype K!), Indonesia, North Sumatra, Northeast of
Lake Toba, 1,500 m alt., June 1950. Fig. 5.32; P1. 6: G.

Dendrobium ...... E.B.Dutrieux, Orchidee (Bandoeng) 10:27. 1941.

Flowering shoots erect, slender, cylindrical, narrowly fusiform, slightly constrict
at nodes, more or less sulcate, brown or “brownish green, 19-32 cm tall,
internodes 1-3 cm long0.7-L.cta’ in diameter, leafy throughout, bearing 8-9
leaves. Leaves distichous, sspreading,| slightly recurved, coriaceous, adaxial
surface densely covered with sheont black hirsute hairs, abaxial surface sparsely
covered with short blaek hirsute hairs, becoming glabrous with age, mid-vein
grooved above and ribbed /below, greé!n or dull green, oblong-lanceolate or
oblong-elliptic, apex unequally bi-lobed, e'é}lcﬁ lobe obtuse, 3-8.3 cm long, 0.9-2.3
cm wide; leaf-sheaths covered with denéé,j Blgck hirsute hairs, 1.3-2.9 cm long.
Inflorescences abbreviated, often 1—ﬂowere_ci;_ _sﬁccessively borne along apical half
of leafy stems, emerging from base of leaf éhéaths opposite the blade; peduncle
and rachis inconspicuetis, glabrous, ca. 0.3 ecm long; floral bracts slightly concave,
abaxial surface covered-with black hirsute hairs, adaxial surface glabrous, brown,
lanceolate-oblong,.apex.acuminate, base trtincate, 3-.to.5-veined, 1-1.5 cm long,
0.2-0.4 cm wide. 'Flowers-resupinate; stiff, glaucous, unscented, veins visible, 5.5-
6.1 cm in diameter; sepals and petals pale yellow; with green or'yellowish green
reticulated ‘veins; mentum pale yellow~with green'lines’ from ‘outside; labellum
pale yellowish green, claw orange red, side lobes pale reddish green with
longitudinal orange red veins, disc pale yellowish green, with red prominent
callus and keels, base of mid-lobe pale yellowish green with red callus, claw of
mid-lobe pale yellowish green, apex of mid-lobe pale yellow or creamy yellow;
column pale yellowish green, foot pale yellowish green with longitudinal green

lines, red blotched at basal portion, stigmatic cavity white, anther-cap light green,
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pollinia yellow, pedicellate ovary green or yellowish green. Sepals spreading,
recurved distally, margin entire, distal margin involute, abaxial surface with
inconspicuous keel; dorsal sepal ovate basally, abruptly and narrowly caudate,
apex acute to acuminate, base truncate, 6- or 7-veined, 3-4.2 cm long, 1-1.7 cm
wide near base, 0.1 cm near apex; lateral sepals obliquely triangular-ovate
basally, abruptly and narrowly caudate, apex acute to acuminate, base truncate,
7- or 9-veined, posterior margin 4.5-4.8 cm:long, anterior margin 4.5-4.9 cm long,
1.5-2.5 cm wide at base, 0.1-0.2 wide at apeX..Mentum broadly conical, saccate,
apex obtuse, 1-1.5 cm long, ca: 1 cmyin diameter. Petals recurved, narrowly
ovate-elliptic, apex attenuate, basetruncate, margin entire, 3- or 5-veined, 3.4-4.5
cm long, 0.7-1.2 cm wide atbase, 0.1-0.2 wide at apex. Labellum 3-lobed, 3.9-4.7
cm long, 2.2-2.6 cm wide agross side lob_eg,; claw short, shallowly triangular, 2-3
mm long; side lobes obligtiely friangular-ovate, falcate, with 4 to 5 slightly
elevated veins, each vein bearing minutél_y wart-like callus, apex acute, margin
entire; disc oblong, hard, thickened at basal part, becoming 5-keeled at apical
part, the outer two keels taller than the th—ree middle keels, each keel bearing
verruculose callus, continuing to mid—lobe;}n_id-lobe hard, with 5-7 verruculose
keels at basal portion, middle part abruptly reduced forming a claw, 1-1.1 cm
long, margin of apical‘part of mid-lobe folded inwards forming a narrow clavate
structure, narrower below, obscurely sulcate on upper surface, glabrous, apex
acute, 2.1-2.7 cm.loeng, 0.2 ¢ot wide. Column surface.smooth, dilated at base, 2-4
mm long, 3-4 mm wide-at base; foot 'surface smooth, somewhat waxy, slightly
curved, 2-4 grooved basally, 15-17 mm long, 59-7 mm wide at base; stigmatic
cavity transversely elliptic; stélidiatshort, very shallowly triangtlar; connective
linear or narrowly triangular; anther cap very widely ovate or subquadrate,
surface minutely papillose, apex retuse, basal margin ciliate, adaxial surface
sulcate, 3.8-4 mm long, 3.9-4 mm wide; pollinia 4, in 2 pairs, each pollinium
narrowly elliptic, without caudicle and visidium. Ovary (including pedicel)

narrowly clavate, glabrous, glaucous, 6-grooved, 3.5-4 cm long. Capsule not seen.
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DISTRIBUTION.— Known only from the type collection and photograph of

second collection from North Sumatra, Indonesia (endemic).

HABITAT AND ECOLOGY.— Epiphytes grow in area with heavy rainfall all
year all, at 1,000-1,500 m. alt. Flowering period: June.

NOTE. — Dendrobium V allied specie D. cruentum from south
Thailand. Their flowers are si e mid-lobe e labellum of D. tobaense

is much longer and cl
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FIGURE 5.32. Dendrobzum tobaense J.J. Wood & J.B. Comber A. Habit; B. Hairs, on
leaf; C. Flower, front view; D. Flower, back view; E. Flower, oblique view; F.
lower, from below; G. Flower, from above; H. Flower, side view; I. Labellum and
mentum, side view, sepals and petals removed; J. Dorsal sepal; K. Lateral sepal;
L. Petal; M. Labellum; N. Floral bract; O. Column and column foot, side view,
anther cap removed; P. Anther cap, back view; Q. Anther cap, front view; R.
Pollinia. Drawn from Hort. Tsukuba Botanical Garden accession number 126681 by

Ms. Sirilax Tapdechachan.
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33. Dendrobium toppii A. Lamb & J.J. Wood, Malesian Orchid Journ., 1: 94, figs.
1-3. 2008. Type: L. & C. Topp in Lamb AL 842/2005 (holotype SNP), Malaysia,
Sabah, Sipitang District, lower montane heath forest, trail from Meligan to Long

Miau and Long Pa Sia, 1,240 m alt., 8 February 2005. Fig. 5.33; PL. 6: H.

Flowering shoots clustered, erect, slender, cylindrical, gently fractiflex, constrict
at nodes, slightly swollen at the base, more or less sulcate, 30-54 cm tall,
internodes 1.2-3 cm long, 0.4-0.8 cm in diameter, lower internodes the narrowest,
leafy throughout, old stems glossy ayellow. TLeaves distichous, spreading,
coriaceous, adaxial surface glabtots, abaxial surface covered with short black
hirsute hairs, mid-vein groeved above and ribbed below, dull green, oblong-
elliptic, apex unequally"bi-lobed, each lobe obtuse, 2.7-5'cm long, 1.2-2.1 cm wide;
leaf-sheaths covered with Mblaclke hirsute hairs, 1.3-2 cm long. Inflorescences
abbreviated, 2- to 3-flowered; usually 2 ﬂé)_wers open simultaneously, borne from
the nodes opposite a leaf-blade along thve-'_:;n'.ljid and upper portion of the stem;
peduncle and rachis, glabrous, 0.2-0.4 Cm_ic;ng; floral bracts covered with black
hirsute hairs on abaxial surface, adaxial _si_;ﬁqce glabrous, brown, ovate, apex
acuminate, base truncate, ca. 1 cm long, 0;3-0.4 cm wide. Flowers resupinate,
veins visible, ca. 3 cm'in diameter; sepals and petals white with pale green to pale
orange veins; labellum-yellow, side lobes orange-red, margin of side lobes
yellow, disc with orange, to.orange-red keels, mid-lobe and keels on mid-lobe
yellow; column'yellow-with orange-red “basal 'and ‘ventral patches, stigmatic
cavity pale green, anther-cap_yellow, pedicellate ovary pale<“green to white.
Sepals spreading, recurved distally, margin entife, labaxial surface without keel;
dorsal sepal triangular-ovate, apex acuminate, base truncate, 5-veined, 3-4.7 cm
long, 1-2 cm wide near base; lateral sepals obliquely triangular-ovate, apex
acuminate, base truncate, 5-veined, posterior margin ca. 4 cm long, anterior
margin ca. 3 cm long, 1.5 cm wide at base, 0.2-0.3 wide at apex. Mentum broadly
conical, saccate, apex obtuse, ca. 1 cm long. Petals recurved, lanceolate, apex

acuminate, base truncate, margin entire, 3-veined, 2.4-2.5 cm long, 0.7-0.9 cm
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wide at base. Labellum 3-lobed; claw short, shallowly triangular; side lobes semi-
ovate, subfalcate, apex acute, margin entire; disc with two 3 mm high keels
between the side lobes, with a shorter 1 mm high median keel in between, and 2-
3 small keels either side towards the margin of the side lobes; mid-lobe
triangular-ovate, with a low median keel, decurved, apex acute, margins
involute, 1.2-1.7 cm long. Column 12 mm long, 7 mm wide at base; foot 10 mm
long; stelidia obtuse; anther cap very widely obovate, adaxial surface sulcate, ca.
3 mm long, ca. 3 mm wide; pollinia 4, in 2 paits; each pollinium narrowly elliptic,
without caudicle and visiditm. Ovany (incliding pedicel) narrowly clavate,
glabrous, 1.5-1.7 cm long, ca..0.5 cm in diameter. Capsule ovoid, pale green,
shrivelled remains of sepals” and petals persistent, 1.7 cm long, ca. 1 cm in

diameter.
DISTRIBUTION. — Malaysia.
HABITAT AND ECOLOGY.— Lower mor{t;a—ng forest, at 1,240 m alt.

SPECIMENS EXAMINED. — MALAYSIA: L. & C. Topp in Lamb AL 842/2005 (K),
Sabah, Sipitang Distriet (N 04°33'478", E 115°44'744"),1,240 m alt., 08 Feb. 2005.

NOTE. — Dendrobium toppii-is .most closely allied to. D.. ayubii from which it is
distinguished by having-only one;-instead of three, small keels in between the

two large keels on the disc of the lip.
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FIGURE 5.33. Dendrobium toppii A. Lamb & ]J.J. Wood A. Habit; B. Flower, front
view; C. Flower, side view; D. Pedicel with-ovary, labellum and column, side
view; E. Dorsal sepal; F. Lateral sepal; G. Petal; H. Labellum; I. Column and
column foot, from below; J. Anther cap, front view; K. Anther cap, back view; L.
Pollinia. Drawn from L. & C. Topp in Lamb AL 842/2005 (holotype), After A. Lamb
et al., Malesian Orchid Journ. 1: figs. 3. 2008.
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34. Dendrobium trankimianum T.Yukawa, Ann. Tsukuba Bot. Gard. 23:21. 2004.
Type: Hort. Tsukuba Botanical Garden accession no. 127511 (holotype TNS!),

Vietnam, precise locality unknown. Fig. 5.34; P1. 6: 1.

Flowering shoots erect, clustered, slightly constrict at nodes, weakly sulcate in
age, brown or brownish green, 35-45 cm tall, with 10 to 18 internodes, internodes
3.3-3.7 cm long, 0.7-1.2 cm in diameter, leafy throughout, bearing 7-15 leaves.
Leaves distichous, spreading, coriaceous, both surfaces covered with dense
hirsute hairs, becoming glabrous with age, mid-vein grooved above and ribbed
below, dark green, ovate=lanceolate, apex unequally bi-lobed, each lobe obtuse,
2.1-8.3 cm long, 0.7-2.2"cmwwide; leaf-sheaths brownish green, covered with
blackish hairs, 3-3.5 con*long’ Inflorescences abbreviated, 1- or 2-flowered, borne
at subterminal or axillary fon" apical part of both leafy and leafless stems,
emerging from base of leaf sheaths opi)_osite the blade; peduncle and rachis
inconspicuous, glabrous, light green, 0.4 Cm long, entirely enclosed by bracts;
floral bracts concave, abaxial surface With_ij:;rqwn hairs, adxial surface glabrous,
brownish, oblanceolate-elliptic, apex obtu_s_,fev,_ rl-g._ase truncate, 3- to 5-veined, 1-1.3
cm long, 0.5-0.7 cm wide. Flowers coriacéo;s, resupinate, glossy, unscented,
veins obscured, long-lasting, 4.2-4.8 cm in diameter; sepals and petals white;
mentum pale orange white from outside; labellum white and pale orange, claw
red, side lobes white, suffused with pale orange, red.veins alongside of disc, disc
red, mid-lobe white;*€¢olumn’pale red, foot red, stigmatic cavity pale red or red,
anther-cap pale red, pollinia yellow, pedicellate ovary light green. Sepal
spreading, | margin "entire; |dorsaltsepal obvate-lanceolate,apex acute, base
truncate, mid-vein grooved on adaxial surface, indistinctly keeled on abaxial
surface, 2.5-3.4 cm long, 0.9-1.2 cm wide; lateral sepals obliquely triangular-
lanceolate, apex acuminate, base obliquely truncate, abaxial surface with distinct
keel, 5- or 7-veined, posterior margin 3.8-4.4 cm long, anterior margin 4.6-4.9 cm
long, 1.3-1.5 cm wide at base, c. 0.2 cm wide at apex. Mentum narrowly conical,

apex obtuse, straight, 1.5-1.9 cm long, 0.5-0.7 cm in diameter at base, 0.2-0.3 cm in
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diameter at apical part. Petals spreading, slightly recurved at apex, oblanceolate-
obovate, apex acute, base truncate, margin entire, 7- to 9-veined, 2.5-3.3 long, 1.4-
1.6 cm wide at base. Labellum 3-lobed, 4.3-4.9 cm long, 2.5-2.9 cm wide across
side lobes; claw linear or narrowly triangular, 8-11 mm long; side lobes obliquely
triangular, with 3 to 5 slightly elevated veins running along each side lobe, apex
obtuse, margin entire; disc prominent, somewhat waxy, narrowly oblong,
becoming 3 keeled at the apex, continuing to mid-lobe; mid-lobe oblong or
elliptic-oblong, adaxial surface with 3-5 vertuiculose keels, apex obtuse, apiculate,
margin weakly undulate, 0.9-1.3 cm dong, 09-1.1 cm wide. Column surface
smooth, dilate at base, 4-5'mm.long, 4.1-4.6 mm wide at base; foot concave, base
truncate, margin raised at base,surface smooth, 9-12 " mm long, 4-5 mm wide at
base; stigmatic cavity ‘Ovate; stelidia triangular; connective linear or narrowly
triangular; anther cap widely obovate, surface minutely papillose, apex retuse,
basal margin ciliate, adaxial’surface suléate, 3.5-3.9 mm long, 3-3.2 mm wide;
pollinia 4, in 2 pairs, each pollinium naffo;vly elliptic, 2.5 mm long, without
caudicle and visidium. Ovary (including_ll-)-eq_icel) clavate, curved, glabrous, 6-
grooved, 2.9-3.5 cm long. Capsule not seen. V ;

DISTRIBUTION. — Vietnam (endemic).
HABITAT AND ECOLOGY.— Unknown.

SPECIMENS EXAMINED. — VIEINAM: Poilane 3611 (P), Khanh Hoa Province,
Nha Trang, Giang Ly, 2,000 m alt,;, 22 May 1922; sine coll-TBG127511 (TNS), 13
May 2007.

NOTE. — Dendrobium trankimianum is closely related to Dendrobium draconis, it is
also from Indochina but can be distinguished by the following chracters: 1)

Thinner, terete stems; 2) smaller perianth lobes; 3) oblanceolate-obovate petals; 4)
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more-developed lateral lobes of the labellum; 5) a shorter mid lobe of the

labellum; and 6) different callus of the labellum.

AULINENINYINT
IR TN TN



221

ﬁﬂ‘“' Bﬂiwfg

FIGURE 5.34. Dendrobium trankimianum T. Yukawa A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Flower, from above; F. Flower, side
view; G. Labellum and mentum, side view, sepals and petals removed; H. Dorsal
sepal; I. Lateral sepal; J. Petal; K. Labellum; L. Floral bract; M. Column and
column foot, from below; N. Column and column foot, side view; O. Column,
from below, anther cap removed; P. Anther cap; Q. Pollinia. Drawn from Hort.
Tsukuba Botanical Garden accession number 127511 (holotype) by Mr. Tanucha

Boonjaras.
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35. Dendrobium virgineum Rchb.f., Gard. Chron. 1884(2): 520. 1884. Type: cult.
Low s.n (holotype W!), Myanmar, locality unknown, October 1884. Fig. 5.35; P1. 6:
J&K.

Callista virginea (Rchb.f.) Kuntze, Revis. Gen. PI. 2: 655. 1891.

Flowering shoots erect, cylindrical, ca. 20-25 cm tall, internodes 2.7-3 cm long,
0.5-.8 cm in diameter. Leaves narrowly elliptieror lanceolate, apex unequally bi-
lobed, each lobe obtuse, mid-vein grogved above and ribbed below, ca. 5.4 cm
long, ca. 1.8 cm wide; leafssheaths1.9-2.9 cm long. Tnflorescences abbreviated, 1-
flowered; floral bracts concave, abaxial surface covered with black hirsute hairs,
adaxial surface glabrous, apex acuminate_, base truncate, 5- to 7-veined, 0.7-0.9 cm
long, 0.4-0.5 cm wide./Flowers ca. 4 cfh 1n diameter, see note below. Sepals
spreading, distally recurved, margin‘! .entire, abaxial surface with keel,
conspicuous at apical part,; dorsal sepal-'_:!'oJ\“-/ate-oblong, apex acuminate, base
truncate, 3- to 5-veined, mid-vein groove;l- '-0;_1_ adaxial surface, 1.9-2.1 cm long,
0.6-0.8 cm wide; lateral sepals obligquely tri;ﬁgglar-oblong, apex acuminate, base
obliquely truncate, 3-‘to 5-veined, posterior margin' 2-2.2 cm long, anterior
margin 3.2-3.5 cm lorig; ca. 0.8 cm wide at base, ca. 0.3 cm wide at apex. Mentum
narrowly conical, apex-obtuse, 1.5-1.8 cm long, 0.3-04 cm in diameter. Petals
widely ovate, apex round or-0Obtuse, base trtincate, margin entire, 9- to 12-veined,
2.4-2.7 cm long, 1.7-2"¢m~wide at'base. Labellum'3-lobed, 3:5-3.8 cm long, 2.4-2.6
cm wide across side lobes; claw linear or narréwly triangulat,“ca. 15 mm long;
side lobes obliquely’ ovate, adaxial'surface with' 6= to.7-slightly'.elevated veins
along each side lobe, each vein bearing sparse wart-like callus along distal half,
apex round, lateral margin entire, front margin crenate; disc narrowly oblong,
prominent, with indistinct 2-3 keels at the apical part, could not see the “two
singular, thickened, ligulate lines” as Reichenbach’s mention (1884); mid-lobe
widely obovate, with 5 keels at basal part, each keel bearing small wart-like

callus , apex emarginated, margin crenate, 1-1.3 cm long, 1.2-1.5 cm wide.
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Column surface smooth, 4-5 mm long, ca. 4 mm wide at base; foot slightly
concave, tapering downwards, surface smooth, ca. 18 mm long, ca. 4 mm wide at
entrance of mentum; stelidia triangular; connective linear or narrowly triangular;
anther cap and pollinia not seen. Ovary (including pedicel) narrowly clavate,

slender, glabrous, 6-grooved, ca. 2.5 cm long. Capsule not seen.
DISTRIBUTION. — Myanmar.
HABITAT AND ECOLOGY. — Unkonwn.

SPECIMENS EXAMINED. «#“MyYANMAR: cult. Low s.i1 (W). , locality unknown,
October 1884.
NOTE. — Reichenbach mentioned in his fﬁ_st description of Dendrobium virgineum
that “ ...very near D. infundibulum of Dr. Lmdley, ....... It is much like the above
name species; the leave, however, are nearil}-r-ty}zice as board. The flowers are only
two-thirds the size of those of the name_(_iv_ Species, and the lip has, as it best
recommendation, two singular light reddiéh, thickened, ligular lines from the
base of the lip to the base of the mid-lacinia. Excepting this and some reddish tint
at the base of column the flowers, which have a fine texture, are ivory-white, as
well as the stalk ovary, only. the.back.of mentum has a.light green hue, and the
upper part of ovary is‘of-the ‘gayest-green, which leoks very ‘graceful.”.

In my_opinion, this_species is_resembled*to Dendrobium’ infundibulum. It
may be another forth'of‘latter‘species."There aré'no other heibarium specimens
for examination, except only a type specimen. However, I retain D. virgineum as a

separated species.
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36. Dendrobium vogelsangii P. O'Byrne, Malayan Orchid Rev. 34: 65. 2000.
Type: O'Byrne SUL 134 (holotype SING!), Indonesia, Sulawesi Selatan, Polmas
District, Mamasa Valley, about 1,155 m alt., 3 April 2000. Fig. 5.36; PL. 6: L.

Flowering shoots erect, cylindrical, tapering towards the apex, fractiflex, sulcate,
slightly constricted at nodes, dark brown or greenish brown, 25-31 cm tall,
internodes 2.9-4 cm long, 0.9-1.5 cm in diameter, leafy along the upper part of
stem. Leaves distichous, spreading, slightly tecurved distally, coriaceous, both
surfaces densely covered with black higsute hairs, mid-vein grooved above and
ribbed below, dull green;danceelate, apex unequally bi-lobed, each lobe obtuse,
5-5.5 cm long, 1.1-1.5 ¢m wide; leaf-sheaths covered with short black hirsute
hairs, 1.5-1.9 cm long. Inflorescences abbreviated, 1- to 3-flowered, borne at the
upper part of both leafy’and leafless stems, emerging from base of leaf sheaths
opposite the blade; peduncleiand rachis giabrous, green, 0.2-0.5 cm long, covered
with bracts; floral bracts concave, abaxié:l ‘surface covered with dense black
hirsute hairs, adaxial surface'glabrous, brd&ﬁ,.,pvate, apex acute, base truncate, 2-
to 4-veined, 0.9-1.2 cm long, 0.3-0.4 cm w_ngiflowers papyraceous, resupinate,
somewhat waxy, unscented, veins obscured,-visible when aged, 4.8-5.4 cm in
diameter; sepals and petals white; mentum white or orahge white from outside;
labellum white and orasge, claw, side lobes and disc-orange, basal half of mid-
lobe orange, apical half white; column white, foot reddish orange, stigmatic
cavity white or ivory*white,“anther-cap ‘pale ‘orange, pollinia yellow, pedicellate
ovary white or greenish white. Sepals spreadiitg, margin entire; dorsal sepal
ovate-lanceolate, apex acute or mucronate, bas€ truncate, abaxial surface with
keel, 5- to 7-veined, 1.8-2.4 cm long, 0.5-0.9 cm wide; lateral sepals, decurved,
obliquely triangular-ovate, apex acuminate, base obliquely truncate, abaxial
surface with distinct wing-like keel, 5- to 7-veined, posterior margin 2-2.8 cm
long, anterior margin 2.5-3.2 cm long, 0.9-1.2 cm wide at base, c. 0.2 cm wide at
apex. Mentum shortly conical, up-curved, apex obtuse, 0.7-1 cm long, 0.2-0.4 cm

in diameter. Petals spreading, slightly recurved distally, narrowly elliptic or
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lanceolate, apex acuminate, base truncate, margin entire, 5- to 7-veined, 2-2.5 cm
long, 0.6-0.8 cm wide at base. Labellum 3-lobed, 2-2.5 cm long, 1.4-1.7 cm wide
across side lobes; claw shallowly triangular, 2-2.5 mm long; side lobes with many
transverse papillose-verrucose callus on adaxial surface, obliquely triangular-
obovate, apex acute, margin entire; disc oblong, with roughly 3-keeled at apex
and continuing to mid-lobe; mid-lobe clawed, convex, hard, median area with 3
rough keels along the length, obovate, apex acute or acuminate, margin minutely
erose, 1.1-1.8 cm long, 0.5-0.9 em wide. Colutn surface minutely papillose, 4-4.5
mm long, 3.5-4 mm wide at base; foot slightly concave, tapering downwards,
surface minutely papillose, 7-10 mm long, 3.2-3.7 mm wide at base; stigmatic
cavity ovate; stelidia triangtlar; connective narrowly triangular; anther cap
orbicular or widely ovate, surface minutely papillose, apex obtuse or acute, basal
margin minutely ciliate;fadaxial surface sulcate, 2-2.6:mm long, 1.5-2 mm wide;
pollinia 4, in 2 pairs, each jpollinium n‘!a_rrowly elliptic, without caudicle and
visidium. Ovary (including ‘pedicel) naf?divly clavate, curved, glabrous, 6-

grooved, 3.4-3.8 cm long. Capsule not seen. 74y

DISTRIBUTION. — Indenesia.

HABITAT AND ECOLOGY.— Epiphytes in lower montane forest, at about 1,000

m alt.

SPECIMENS_EXAMINED. — INDONESIA: P, O'Byrne SUL 134 (SING), Sulawesi,
Polmas District, Mathasa Valley, Pa'pandan Watérfall, 1,155 mi‘alt., 03 Apr. 2000;
P. O'Byrne SUL 217 (SING), Sulawesi, Central, "Sulawesi Tengah", top of
dividing range on Uwekuli-Malino Road, 07 July 2003; living specimen no.
20050908, spirit specimen no. 23483 (L), Sulawasi, Salatah, Mangkutane Distict,
Mangkutane District-Pendol Distict Divide, S. flank near crest, 1,200 -1,400 m alt.
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LOCALITY UNKNOWN: Cult. Leiden no. 20050908 (L); sine coll. s.n. (TNS), 11
May 2007.
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FIGURE 536. Dendrobium vogelsangii P. O'Byrne A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Flower, side view; F. Labellum and
mentum, side view, sepals and petals removed; G. Dorsal sepal; H. Lateral sepal;
I. Petal; J. Labellum; K. labellum, note the transverse papillose-verrucose callus
on side lobes; L. Floral bract; M. Column and column foot, from below; N.
Column and column foot, side view; O. Column, from below, anther cap
removed; P. Anther cap; Q. Pollinia. Drawn from Hort. Tsukuba Botanical Garden

accession number s.n. by Mr. Tanucha Boonjaras.
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37. Dendrobium wattii (Hook.f.) Rchb.f., Gard. Chorn. 1888: 725. 1888. Type:
Watt 5,944 (holotype K!, photograph seen), India, Manipur, 9,000 ft alt., 16 June
1882. Fig. 5.37; P1. 6: M.

Dendrobium cariniferum var. wattii Hook.f., Bot. Mag. 109: t. 6715. 1883.
Callista wattii (Hook.f.) Kuntze, Revis. Gen. PI. 2: 655. 1891.

Flowering shoots erect, slender, cylindrical,brewn or greenish brown, 17-43 cm
tall, internodes 1.8-3.2 cm long, 1.4-1.9 em in diameter, leafy along stem. Leaves
distichous, spreading orslightlyrecurved, thinly coriaceous, green or dull green,
ovate or lanceolate, apeX unequally bi-lobed, each lobe acute, mid-vein grooved
above and ribbed below, both stirfaces sparsely covered with black hirsute hairs,
becoming glabrous wiih" aged, 3.5-4.2 ¢m long, 0.5-1.1 cm wide; leaf-sheaths
covered with short black/hirsute hairs, 2-2.7 cm long. Inflorescences abbreviated,
often 2-flowered or solitaly, borne at thé ﬁppermost part of both leafy and
leafless stems, emerging from base of leavf_l:,_-s—hgaths opposite the blade; peduncle
and rachis glabrous, light green, 0.2-0.4 cr;l _1(-_)_ng; floral bracts concave, abaxial
surface covered with black hirsute hairs, adéx;al surface.glabrous, pale brown or
brown, oblong or oblong-lanceolate, apex acuminate,“base truncate, 2- to 4-
veined, 1-1.5 cm long, 0.5-0.7 cm wide. Flowers-papyraceous, resupinate,
unscented, veins_visible; sepals.and petals white, 4.7-5.3 cm.in diameter; mentum
yellowish white‘or ofangish*white from' outside;labellum white, claw yellow or
yellowish_orange, side lobes white with orange or yellowish“orange lines on
adaxial surface, somewhat waxy;<dise orange (or! yellowish' orange; mid-lobe
white with more or less orange or yellowish orange lines; column white, foot
yellow or yellowish orange, stigmatic cavity white, anther-cap white, pollinia
yellow, pedicellate ovary light green. Sepals spreading, distally recurved, margin
entire, mid-vein grooved on adaxial surface, abaxial surface keeled, conspicuous
at apical part; dorsal sepal elliptic-oblong or elliptic-ovate, apex acuminate, base

truncate, 5- to 7-veined, 3.2-3.7 cm long, 1.1-1.3 cm wide; lateral sepals obliquely
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triangular-oblong, apex acuminate, base obliquely truncate, 5- to 7-veined,
posterior margin 3.2-3.5 cm long, anterior margin 4.7-5.1 cm long, 1-1.4 cm wide
at base, ca. 0.3 cm wide at apex. Mentum narrowly conical, apex obtuse, 1.9-2.2
cm long, 0.4-0.5 cm in diameter. Petals spreading, slightly recurved, obovate,
apex acuminate or acute, base truncate, upper half margin subentire, lower half
margin entire, 9- to 12-veined, 3.1-3.4 cm long, 2.1-2.4 cm wide at base. Labellum
3-lobed, 4.8-5.3 cm long, 2.6-2.9 cm wide across side lobes; claw linear or
narrowly triangular, 1.5-1.9 cm long; sicde/lobes obliquely ovate, adaxial surface
with 6- to 7-slightly elevated veins along each side lobe, each vein bearing
minutely wart-like callus;apexround, lateral marginentire, front margin crenate;
disc narrowly oblong, prominent, surface smooth, waxy, becoming roughly 3-5
keeled at the apical part, continuing to mid-lobe; mid-lobe ovate, often same size
with each side lobe, thedength of mid-lobe longer thanvits width, with 3-5 keels at
basal part, apex round opretuse, apiculaté,_ margin irregular undulate or dentate,
1.2-1.7 cm long, 1.3-1.5 cmywide. Colurin .siir]?-ace smooth, without waxy, 6-7 mm
long, 4-5 mm wide at base; foot slightly ééhg?ve, tapering downwards, surface
smooth, 24-27 mm long, 5-6 mm wide at_&n’g}'_‘ance of mentum; stigmatic cavity
ovate or elliptic; stelidia triangular; Conneétiﬁe lineat .or narrowly triangular;
anther cap obovate, ‘stirface very minutely papillose,“apex emarginate, basal
margin ciliate, adaxial surface sulcate, 3.2-3.4 mm long; 2.9-3.1 mm wide; pollinia
4, in 2 pairs, each pollinium' narrowly,.elliptic, without, caudicle and visidium.
Ovary (including pedicel) narrowly-clavate, glabreus, 6-grooved, 4.2-4.6 cm long.

Capsule not seen,
DISTRIBUTION. — India, Myanmar and Vietnam.
HABITAT AND ECOLOGY. — Epiphytes in evergreen forests at ca. 2,700 m alt.

SPECIMENS EXAMINED. — INDIA: Watt 5,944 (K), Manipur, 9,000 ft alt., 16 June
1882.
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MYANMAR: Micholizt s.n. (W), Maymyo; Maymyo Botanic Garden 13532 (K),
Maymyo, Painwe Gon Village, 3,500 ft alt.

VIETNAM: C. H. S. F. 70 (P), Dalat, 1,500 m alt.; F. Evrard 389 (P), Langbian,
2,100 m alt., 27 Oct. 1920; Grillec 115 (P), Sangbrace, 2,000 m alt.; Cult. Marcel
Lecoufle, Boissy Sant-Leger, Frame s.n. (K) Nov. 1986; Poilane 31050 (P), Manif
Vit lt 19 Oct. 1940; sine coll. s.n.
(TNS), 26 July 2007; H. Do@ V\@ Amdoup, 19 December 1940.

LoCALITY UNKNO/

22552, (L), August 200
sine coll. (TNS), 24 May

du Bi-Doug, du Haut Danai

9 (L), spirit specimen no.

irit specimen no. 23599 (L);

NOTE — Dendrobium wat to D. infundibulum in both vegetative

and reproductive feature ‘-;___p, ies can be distinguished from D.
: { - = .

mfundzbulaum by using the charaf,_t_ 0 , bellum. The length of mid-lobe of D.

ﬂUB’WI&lWiWEI’]ﬂ‘i
awwaﬂﬂmumwmaﬂ
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FIGURE 537. Dendrobium wattii (Hook.f.) Rchb.f. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, oblique view; E. Flower, from below; F. Labellum

and mentum, side view, sepals and petals removed; G. Labellum and mentum,
from above, sepals and petals removed; H. Dorsal sepal; 1. Lateral sepal; J. Petal;
K. Labellum; L. Floral bract; M. Column and column foot, side view; N. Column
and column foot, from below; O. Column, from below, anther cap removed; P.
Anther cap, back view; Q. Anther cap, front view; R. Pollinia. Drawn from Hort.

Tsukuba Botanical Garden accession number s.n. by Mr. Tanucha Boonjaras.
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38. Dendrobium williamsonii Day & Rchb. f., Gard. Chron. 1869: 78. 1869. Type:
Williamson s.n. (holotype W!), India, Assam, March 1868. Fig. 5.38; P1. 7: A.

Dendrobium lubbersianum Rchb.f., Gard. Chron. 1882(1): 460. 1882. syn. nov. Type:
cult. Veitch s.n. (holotype W!), Myanmar, precise locality unknown.

Callista williamsonii (Day & Rchb.f.) Kuntze, Revis. Gen. P1. 2: 655. 1891.

Callista lubbersiana (Rchb.f.) Kuntze, Revis. Gen. PI. 2: 655. 1891.

Flowering shoots caespitose, erect, somewhat Zigzag, constricted at nodes,
cylindrical, tapering downward-base, sulcate, green or greenish brown, yellowish
green or yellowish brown onfewruginous, old stems yellow, sometime glossy, 18-
29 cm tall, internodes 3.1-37 e long, 1.2-1.5 cm in diameter, leafy along the
upper part of stem. Leawes distichous, spreading, slightly recurved, often twisted
at middle or basal partf, coriaceous, gil'een or dull green, elliptic-oblong or
narrowly elliptic, apex unequally bi—lobed;' each lobe obtuse, mid-vein grooved
above and ribbed below, both surfaces cox;,-e;‘egi with black hirsute hairs, densely
hairy on abaxial surface and young l_(;éyf_e_s, grabrate on adaxial surface,
somewhat waxy, 8.6-10.5 cm long, 0.6-1.1 ém wide; leaf-sheaths covered with
dense black-hirsute hairs, 1.5-3.3 cm long. Inflorescences abbreviated, often 2-
flowered, sometime solitary, borne at the apical part oruppermost node of stems;
peduncle and rachis, glabrous,.green or.light. green, 0.3-0.4.cm long; floral bracts
persistent, concaye, ‘abaxial“surface’ densely’covered with'black hairs, adaxial
surface glabrous, pale brown or _tawny, ovate-6blong or ovatestriangular, apex
acute, base! truncate,' 3- to'5:véined, 1:4-1:6/cm 16ng, 0:4-0.6 ¢m wide; bracteoles
adpressed, abaxial surface covered with particularly black hairs or glabrous, pale
brownish yellow, ovate-oblong, apex acuminate, base truncate, 2- to 4-veined,
0.3-0.5 cm long, 0.2-0.4 cm wide. Flowers resupinate, texture thinner than other
allies, veins hardly visible, scent resemble to Dendrobium cariniferum, 5.2-5.7 cm in
diameter; sepals yellowish white or pale yellow, abaxial surface darker than

adaxial surface, becoming orange yellow when aged; mentum pale orange
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yellow from out side; petals creamy white becoming creamy orange when aged;
labellum creamy white, with pale orange veins and reddish orange hair-like
callus on each vein, claw pale orange, side lobes yellowish white or creamy
white, with reddish orange blotch at the apical part of each lobe; disc creamy
white, reddish orange at the end; mid-lobe creamy white, reddish orange blotch
at the basal part; column white, foot white, becoming pale orange at the entrance
of mentum, stigmatic cavity white or ivory white, anther-cap white, sometime
with a pale orange spot at the center, poliinia yellow, pedicellate ovary light
green or greenish white. Sepals spreading, adaxial surface waxy, abaxial surface
obtusely keeled, veins hardly.visible, margin entire; dorsal sepal oblong or
narrowly oblong, apex acute’op‘acuminate, base truncate, mid-vein grooved on
adaxial surface, 3- to 5-veined, 2.8-3.4 cm long, 0.7-0.9 cm wide; lateral sepals
obliquely triangular-obleng or obliquely friangular-lanceolate, apex acuminate or
attenuate, base obliquely truncate, 5- to‘! ._7-Veined, posterior margin 2.8-3.3 cm
long, anterior margin 4-4.6'cm long, 1’2_1,'5 Cm wide at base, ca. 0.5 cm wide at
apex. Mentum narrowly conical; apex obtu_'ls-é, straight, 1.1-1.5 cm long, 0.3-0.4 cm
in diameter. Petals slightly recurved at aii_e;_‘g,_ adaxial surface waxy, narrowly
oblong or lanceolate, apex acute or acumina;ce, base truncate, margin entire, 5- to
7-veined, hardly visible, 2.8-3.2 cm long, 1.4-1.7 emi wide. Labellum 3-lobed,
without sinus between side lobes and mid-lobe, somewhat waxy, 3.8-4.4 cm long,
2.1-2.5 cm wide .across side. lobes; claw linear, or, narrowly triangular, slightly
pubescent at apical part9-12 mm'long; side'lobes obliquely obovate, each lobe
with 7-8 slightly elevated and rugulose veins, béaring sparsely hair-like callus at
the apical ‘part, apex obtuse ‘orstibacute, lateral ‘margin ‘efitire,” front margin
subcrenate; disc oblong or narrowly oblong, pubescent at the basal part, slightly
swollen at the middle part and 3-obscurely ridged at the end, each ridge bearing
sparsely hair-like callus and continuing to mid-lobe; mid-lobe orbicular or very
widely ovate, with 2 or 4 elevated veins continued from side lobes and 3 ridges
continued from disc, bearing sparsely hair-like callous at basal to middle portion,

apex rounded, margin crenate and slightly crisped, 1.2-1.6 cm long, 1.3-1.5 cm
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wide. Column surface smooth, without waxy, 6-8 mm long, 5-6 mm wide at base;
foot concave, tapering downwards, surface smooth, without waxy, 17-22 mm
long, 6-7 mm wide at entrance of mentum; stigmatic cavity elliptic or ovate or
ovate-oblong; stelidia broadly triangular, apex rounded or subacute, margin
irregular lobed; connective linear or narrowly triangular; anther cap surface
minutely papillose, obovate or sub-orbicular, apex truncate, basal margin ciliate,
adaxial surface obscurely sulcate, 2.8-3.2 mun long, 2.4-2.7 mm wide; pollinia 4, in
2 pairs, each pollinium narrowly elliptic, witheut caudicle and visidium. Ovary
(including pedicel) clavate, glabrous, saometime glaucous, 3-obtusely keeled, 3.7-

4.3cm long. Capsule not seen.
DISTRIBUTION. — India, China, Myanmar and Vietnam.

SPECIMENS EXAMINED. —/INDIA: Sirié ¢oll. sqr. (K); Cult. Hort. Kew. Entry No.
139-1954 (K), Kalimpong, Bagal, 04 Mar. 1954, Cult. Hort. Kew. Entry No. 255-1954
(K), Kalimpong, Bagal, 01 Apr. 1954; F. K. W 6659 (K), Ridge above the Nam Hat,
4,000-6,000 ft alt., 27 Apr. 1926; R. Panting '_s_.1m1, (BM), Khasia Hills, 4,000 ft alt.,
Apr. 1897; Prain's colleetor 166 (BM, BR, E, -L, P), Assam, Jharani, Jaintea Hills,
Apr. 1899; sine coll. s.mA(TNS), 01 July 2007; Pantling s.7. (W), Khasia Hills, 4,000 ft
alt., April 1897; Sine.coll.s.n. (W), Khasia Hills, Aprik*1875; Sine. coll. sn. (W),
Passyak Hills, 2,000-3,000 ftalt., May,1890.

CHINA: G. Forrest 26729 (BM), Shweli-Salevin divide, E: Tibet and S.W.
China; Steward and Cheo 259 (Kj, Kwangsi Province, 25 Apr. 1933.

MYANMAR: G. Forrest 26608 (BM, E, P), N.E. upper Burma, hills around
Chir-kao, (26°12' N, 98°33' E), May 1925; C. W. D. Kermode 17330 (K), Myitkyina
District, Near Black Rock, 4,000-5,000 ft alt., 06 May 1938; F. Kingdon-Ward 20771
(BM), North Burma, Kachin State, North Tringle (Hkinlum), 4,000 ft alt., 02 May
1953; Frank Kingdon-Ward s.n. (E), Upper Burma; G. Forrest 26608 (W), 1924.
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VIETNAM: N.T. Hiep et al. HLF6298 (LE-photo seen), Quang Tri, Huong
Hoa, 1,200-1,300 m alt., 29 March 2006.

LOCALITY UNKNOWN: Sine coll. s.n. Reichb.f. Orchids Herb. no. 6858 (W);

NOTE.— After reexamination of the protologues and type specimens of D.

williamsonii and those of D. lubbersianur was found that the two taxa are

depicted all the same characters.

studied the type of D. lubbersianum hat it is conspecific with D.

“

williamsonii. Therefore, I synonymous name.
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FIGURE 538. Dendrobium williamsonii J. Day & Rchb. f. A. Habit; B. Hairs, on
leaf; C. Flower, front view; D. Flower, from below; E. Flower, side view; F.
Labellum and mentum, side view, sepals and petals removed; G. Labellum and
mentum, from above, sepals and petals removed; H. Dorsal sepal; 1. Lateral
sepal; J. Petal; K. Labellum; L. Floral bract; M. Column and column foot, side
view; N. Column and column foot, from below; O. Column, from below, anther
cap removed; P. Anther cap; Q. Pollinia. Drawn from Hort. Tsukuba Botanical
Garden accession number 119217 by Mr. Tanucha Boonjaras.
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39. Dendrobium xanthophlebium Lindl., Gard. Chron. 1857: 268. 1857. Type:
Lobb 176 (holotype K!, in Lindley Herbarium; isotype K!), Myanmar, Moulmein
(nowadays Mawlamyaing City), April 1857. Fig. 5.39; P1. 7: B.

Dendrobium marginatum Bateman ex Hook.f., Bot. Mag. 90: t. 5454. 1864. Type:
Parish s.n. (holotype, unknown), Myanmar, Moulmein.

Callista xanthophlebia (Lindl.) Kuntze, Revis; Gen. Pl. 2: 655. 1891.

Flowering shoots erect, slender, eylindrical, slightly constricted at nodes, sulcate,
grayish green or yellowish'brown er ferruginous, 32-47 cm tall, internodes 4.5-5.2
cm long, 1-1.4 cm in diameter. Leaves distichous, spreading or slightly recurved,
thinly coriaceous, adaxial stirfages of mature leaves becoming glabrous, with
aged, more or less waxXy, @abaxial surface sparsely covered with short black
hirsute hairs, mid-vein ggooved above an‘a_ ribbed below, green, narrowly elliptic
or lanceolate, apex unequally bi-lobed, eaclti lobe acute, 7-8.4 cm long, 2.1-2.4 cm
wide; leaf-sheaths covered with short blE—le hirsute hairs, 3.8-4.9 cm long.
Inflorescences abbreviated, 1- to 2-ﬂoweréd(:_0ften borne at upper portion of
leafless stems, emerging from base of leaf she-aths opposite the blade; peduncle
and rachis glabrous, light green, 0.2-0.4 cm long; floral bracts concave, abaxial
surface covered with scattered black hirsute hairs, adaxial surface glabrous, pale
brown or straw-liked  colour, oblong .or ovate-oblong, apex acute or acuminte,
base truncate, 2-' to" 4-veitied,’ 0:4-0.6 ¢m' long, 0.2-0.4° cm wide. Flowers
papyraceous, resupinate, unscented, 2.8-3.6 cni“in diameter; ‘sépals and petals
white; mentum palé orange ot arangeswhite fram'outside; labellum white and
reddish orange, claw pale orange, side lobes orange or reddish orange, white at
basal portion, with red wart-liked callus on adaxial surface; disc white at basal
half, becoming orange yellow at distal part, with a row of reddish orange callus
along both side; mid-lobe orange or reddish orange, margin white, median ridge
orange yellow, reddish orange at apical part; column orange or reddish orange,

foot orange or yellowish orange, stigmatic cavity white or yellowish white,
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anther-cap white, sometime with a reddish orange blotch at center of abaxial
surface, pollinia yellow, pedicellate ovary light green or greenish white. Sepals
spreading, distally recurved, margin entire, abaxial surface with inconspicuous
keel, conspicuous at apical part; dorsal sepal elliptic-oblong or obovate-oblong,
apex acuminate, 5- to 7-veined, 1.7-2.1 cm long, 0.6-0.9 cm wide; lateral sepals
obliquely triangular-ovate, apex acuminate or attenuate, base obliquely truncate,
5- to 7-veined, posterior margin 1.9-2.3 ecm long, anterior margin 3.1-3.3 cm long,
0.7-1 cm wide at base, 0.2-0.3 ¢m wide at apex. Mentum shortly conical, apex
obtuse, 1.5-1.8 cm long, 0.4-0.6 em in diameter at base, 0.3-0.4 cm in diameter at
apical part. Petals spreading,slightly recurved, narrowly elliptic, apex acute,
base truncate, margin entire,8- 10 5-veined, hardly visible, 1.8-2.3 cm long, 0.5-0.8
cm wide at base. Labellum. 8-lobed, 2.5--2...@ cm long, 1.9-2.3 cm wide across side
lobes; claw triangular, 0:8-1.4" cm ong; side lobes with dense elongate wart-liked
callus on adaxial surface, ;obliquely t!r_iangular or triangular-elliptic, apex
rounded, margin entire; disc narrowly oblong, with 3 keels, somewhat waxy,
both side along with a row of sawtootﬁ_-l—ilg_gd callus; mid-lobe suborbicular,
bearing minutely wart-likes callus on adaxi}_l_ surface, median ridge with 3 keels,
continuing from disc,fapex round, sometime emarginated, slightly recurved
backward, margin crisped, 0.7-0.9 cm long, 0.8-1.2 ¢m wide. Column surface
smooth, without waxy,5-7 mm long, 3-4 mm wide at'base; foot slightly concave,
tapering downwards,, 12-14. mm long,. 5-6° mm.wide _at entrance of mentum;
stigmatic cavity _ovate-or “elliptie; stelidia’ triangular; connective linear or
narrowly triangular; anther cap_obovate, surface minutely ‘papillose, adaxial
surface sulcate, apex ‘emarginated,“basal margiri ciliate, 2-2.4 'mm long, 2.1-2.1
mm wide; pollinia 4, in 2 pairs, each pollinium narrowly elliptic, without
caudicle and visidium. Ovary (including pedicel) narrowly clavate, slender,

glabrous, somewhat glaucous, 6-grooved, 2.5-2.7 cm long. Capsule not seen.

DISTRIBUTION. — Myanmar (endemic).
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HABITAT AND ECOLOGY.— Epiphytes in evergreen forests at ca. 1,300 m alt.

SPECIMENS EXAMINED. — MYANMAR: Lobb 176 (K), Mawlamyaing, 4,500 ft alt.;
Parish 133 (K), Mawlamyaing; Lobb 177 (K), Mawlamyaing, 4,500 ft alt., Apr. 1857.

LOCALITY UNKNOWN: Tipol Rueng-ak-sorn s.n. (BCU), 08 Jan. 2004; A.

AULINENINYINT
RN IUNRINYIAY
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FIGURE 5.39. Dendrobium xanthophlebium Lindl. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Flower, side view; F. Column and
column foot, side view; G. Dorsal sepal; H. Lateral sepal; I. Petal; J. Labellum; K.
Floral bract; L. Column and column foot, from below; M. Column, from below,
anther cap removed; N. Anther cap, back view; O. Anther cap, front view; P.
Pollinia. Drawn from A. Sathapattayanon 413 by Mr. Tanucha Boonjaras.
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NEW SECTION
A. Sathapattayanon, T. Yukawa & T. Seelanan, (ined.). Type: Dendrobium dearei
Rchb. f.

Flowering shoots erect, tall, thick and leafy. Leaves close distichous, the opposite
leaves usually imbricate, especially the leaves at upper part of stem, leaves and
leaf sheaths glabrous. Inflorescences usually with several flowers, up to 26-
flowered, borne on distal part of stems, peduncle long. Flowers large, usually
white. Mentum prominent, usually straight, conical. Labellum 3-lobed, without

callus.

DISTRIBUTION — It*scems likely. that this new section mainly distributed in

the Philippines Islands afid also'in most Western part of Borneo Island.

KEY TO.THE SPECIES
1-a. Mentum broadly conical. ...t i Y — U 4. D. schuetzei
1-b. Mentum shortly.conical or very narrowly conical. T .L..................ccoooinnn 2.

2-a. Side lobes of the labellum very small, width across side lobes narrower than

width acrossmid-lober . 2. L0 A QAL LA S 2. D. parthenium
2-b. Width across side lobes boarder than width-across mid-lobes: .. ..................... 3.

3-a. Mid-lobe of the labellum ovate or very widely ovate, apex emarginated. ......

........................................................................................................... 3. D. sanderae

3-b. Mid-lobe of the labellum oblong, apex truncate, apiculate. .......... 1. D. dearei
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1. Dendrobium dearei Rchb. f., Gard. Chron. 1882(2): 361. 1882. Type: Colonel
Deare s.n. (syntype W!); cult. Low s.n. (syntype W!); Veitch s.n. (syntype W!), the
Philippines, locality unknown. Fig. 5.40; P1. 7: E.

Dendrobium ovipostoriferum auct. non J.J. Sm.: Wood & Cribb, Checklist Orch.
Borneo: pl. 9A. 1994.

Flowering shoots clustered, erect, cylindrical,.green or light green, up to 1.5 m
tall, internodes 1.5-3 cm long, 1-1.5 cm in diameter, leafy throughout. Leaves
close distichous, the opposite leaves usually imbricate, especially the leaves at
upper part of stem, spreading,thinly coriaceous, both surfaces glabrous, mid-
vein grooved above and zibbed below, green, ovate-oblong or oblong, apex
unequally bi-lobed, eacllobé minutely obtuse or subacute, 6.3-11 cm long, 1.5-3.8
cm wide; leaf-sheaths glabous, green or ‘ii_ght green, 2-3 cm long. Inflorescences
abbreviated, 5- to 10-flowered (plants from Philippines), 10- to 26-flowered
(plants from Borneo), emerging from the_l:ga.s_g of the leaf-sheaths opposite the
blades along the upper portion of the stém,_ pendulous; peduncle and rachis
glabrous, peduncle 2-5 ¢cm long; non-florifefous bracts 2-3 at the base, and 1 in
the middle, 1-3 mm long, ovate, apex acute, base truncate; rachis 12-25 cm long;
floral bracts 2-4 mm “long, triangular-ovate, apexacute to acuminate, base
truncate. Flowers; resupinate,. papyraceous, ,veins..visible, long-lasting, with
faintly odour, up to'5:5%m in diameter; sepals‘and petals white; mentum white
or greenish white from outside; labellum white,“¢law green, side lobes, disc and
base of mid-lobe yellowish greenitoyellowish; calumn white, ‘with-flushed green
around sticmatic cavity, foot white, with green central band and green basal
margin, stigmatic cavity white, anther-cap light green or greenish white, pollinia
yellow, pedicellate ovary white. Sepals spreading, somewhat recurved, rather
stiff-textured, margin entire, abaxial surface with strongly wing-liked keel, keel
confluent with pedicellate ovary and twist towards the base; dorsal sepal oblong

to ovate-oblong, apex acuminate, base truncate, 5- to 6-veined, 2.4-3.5 cm long,
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0.7-1 cm wide; lateral sepals obliquely triangular-ovate, apex acuminate, base
obliquely truncate, 6- to 7-veined, posterior margin 2.4-2.7 cm long, anterior
margin 4-4.6 cm long, 1.3-1.4 cm wide at base, c. 0.3 cm wide at apex. Mentum
very narrowly conical, ovipositor-shaped, almost straight, apex obtuse, 1.5-2 cm
long, ca. 0.3-0.5 cm in diameter. Petals spreading, somewhat recurved,
suborbicular-elliptic, apex obtuse and apiculate, base truncate, upper half margin
somewhat undulate, lower half margin entire, 5- to 7-veined, 2.8-3.9 cm long, 2-
2.5 cm wide. Labellum 3-lobed, without /callus, 3-4.1 cm long, 2.2-3 cm wide
across side lobes, 1.3-1.8 cm wide acrossgimid-lobe; claw linear, 1.5-2 cm long; side
lobes obliquely ovate-oblong,.apex obtuse, front margin erose, later margin
entire; disc smooth, oblong;mmid-lobe oblong to wildly oblong, apex truncate or
retuse, apiculate, margins drrégular, of_te;-n dentate, 1.3-1.9 cm long. Column
surface minutely papillese, 0:5:0.7 ciilong, ca. 0.7 em wide at base; foot broad at
the base, concave, canaliculate, surface ﬁl_inutely papillose, 15-18 mm long, 6-7
mm wide at entrance to mentumn;, stigmé_:j'cié cavity elliptic; stelidia triangular;
connective narrowly triangular; anther caicl)_- —olgovate, surface minutely papillose,
apex rounded or slightly retuse, basal ma}glp minutely ciliate, adaxial surface
sulcate, ca. 4 mm long, 2.8-3.1 mm wide; bollinia 4,.in. 2 pairs, each pollinium
narrowly elliptic, without caudicle and visidium. Owary (including pedicel)
triangulate, wings somewhat undulate, curved, slightly twist, glabrous, 6-

grooved, 4.1-5.5 cm long, Capsule not seen.
DISTRIBUTION. — Malaysia, Indonesia and the®Philippines.
HABITAT AND ECOLOGY. — Coastal forest at the sea level.

SPECIMENS EXAMINED.— MALAYSIA: Cult. Chan Chew Lun s.n. (K), Sabah,
Nov. 1999; Cult. Ernst Grell 69A (K), Sabah; A. Lamb AL 1375/91 (K), Sabah, S.E. of
Sandakan, Tambisan, Dent Peninsula (off-shere island near Sandakan), sea level,

16 Sep. 1991.
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INDONESIA: Sine coll. s.n. (TNS), Borneo, 25 May 2007 (22 June 2007).

PHILIPPINES: Cult. Hort. Kew. s.n. (K), July 1887; Cult. Hort. Kew. s.n. (K),
Oct. 1885; Cult. Hort. Kew. s.n. (K), Aug. 1887; Cult. Hort. Kew. s.n. (K), 20 Aug.
1915; L. Kiennst s.n. (K), 21 Aug. 1895; A. Loher 5326 (K), Mindanao, 1906; A. Loher
s.n. (K), Luzon central; Cult. Sander s.n. (K), June 1890; sine coll. s.n. (TNS); D. Tiu
s.n. (K), Calayan Islands, Sep. 1994; Cult. Veifch's.n. (K), Nov. 1886; Vidal s.n. (K),
Mar. 1886; J. H. Wibbe 13.246 (BR), Dinagat, 1882.

LOCALITY UNKNOWN:Cult.lona Macphie, British s.n., Dec. 2006 (K); Cult.
Hort. Kew. Entry No.508-1933 (K), 45 June 1933; Cult. Hort. Kew (L), 13 March 1916;
Sine coll. s.n. Reichb.f. Orchids Herb. 10.32462 (W).

NOTE — Dendrobium dearei is one of. the mérﬁbers of section Formosae lacking the
characteristic covering of blackish hairs on-the leaf-sheaths and inflorescences.
The islands of the Philippines are home tO_E(_)_I;I_le of the most beautiful species in
the section, such as D: sanderae and D. scﬁuétzei. Deiidrobium scheutzii appears
most closely allied to". dearei, but may be distinguished by the broader petals
and lip, and shorter, broader mentum.

The Bornean form, of D. dearei. differs-from the typical Philippine plants in
having much taller stems'up-to at least 110 cm'long, which'are leafy throughout
their entire length. The thinner, narfower leaves-may attain 18'em in length. The
pendulous inflorescences are typically 15 to 25 cri long'and bare up to 26 flowers
that are described as smelling of wet socks! Each flower is about 5 cm across and
has an almost square to rectangular lip mid-lobe, often with an irregularly
toothed margin. O’Byrne (2000) postulated that it may be a polyploid, which

would explain the increased size and number of flowers.
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FIGURE 5.40. Dendrobium dearei Rchb.f. A. Habit; B. Flower, front view; C.
Flower, from below; D. Flower, side view; E. Labellum and mentum, side view,
sepals and petals removed; F. Labellum and mentum, from above, sepals and
petals removed; G. Column and column foot, side view; H. Floral bract; I. Dorsal
sepal; J. Lateral sepal; K. Petal; L. Labellum; M. Column and column foot, from
below; N. Column, from below, anther cap removed; O. Anther cap; P. Pollinia.

Drawn from Hort. Tsukuba Botanical Garden accession number s.n. by Mr. Tanucha
Boonjaras.
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2. Dendrobium parthenium Rchb. f., Gard. Chron. 1885(2): 489. 1885. Type:
imported by W. Bull s.n. (holotype W!), Indonesia, Borneo, precise locality
unknown. Fig. 5.41; P1. 7: F.

Dendrobium sanderianum Rolfe, Bull. Misc. Inform. Kew. 1894: 155. 1894. Type:
Sander s.n. (holotype K!), Indonesia, Borneo, precise locality unknown,

Dendrobium sanderae Rolfe var. milleri Quisumb., Philipp. Orchid Rev. 6: 3, pl. 1-2.
1885, nom. nud. Type: cult. Milleros.n. (holotype, unknown), the

Philippines, Palawan Island, pregise locality unknown.

Flowering shoots clusteredserect, cylindrical, yellowish green or yellow, 27-65
cm tall, internodes 1-3¢m long, 0:4-0.8 ecm in diameter, leafy throughout. Leaves
close distichous, the opposite leaves tustally imbricate, especially the leaves at
upper part of stem, spreading, stiffly cdr_iaceous, both surfaces glabrous, mid-
vein grooved above and iribbed below,v-'_g'réen, ovate-oblong or oblong, apex
unequally bi-lobed, each lobe minutely ob_lt_-l,{sgl, 1.3-6.7 cm long, 0.6-1.8 cm wide;
leaf-sheaths glabous, yellowish green or jjz_e!low, 1-3 cm long. Inflorescences
abbreviated, 2- to 4-flowered, usually 2-floWered, borne. along of the upper part
of stem, emerging through base of leaf-sheath opposite blade; peduncle and
rachis glabrous, green, 6:5-0.8 cm long; tloral bracts glabrous, pale brown, ovate,
apex obtuse to_.acute,. base truncate, 0.2-04 cm.long..Flowers resupinate,
papyraceous, veins Visible, up'to 2:5-3 ‘cm in diameter; 'sepals and petals pure
white; mentum white with pale green apex; labéllum white with'a central purple
or reddish purple patch;column‘white; foot white, often'with’purple or purplish
green band, stigmatic cavity white, anther-cap pale purple or purplish white,
sometimes with 3 purple basal blotches, pollinia yellow, pedicellate ovary green.
Sepals spreading, often recurved distally, margin entire; dorsal sepal oblong to
oblong-ovate or oblong-eliiptic, apex acuminate, base truncate, abaxial surface
with keel, obvious at apex, 5-veined, 2-2.4 cm long, 0.6-0.9 cm wide; lateral sepals

obliquely triangular-ovate, apex acuminate, base obliquely truncate, abaxial
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surface with keel, obvious at apex, 7- to 9-veined, posterior margin 2.3-2.7 cm
long, anterior margin 4.1-4.5 cm long, 0.9-1.1 cm wide at base, c. 0.3 cm wide at
apex. Mentum very narrowly conical, ovipositor-shaped, broadened at the base,
straight or hooked distally, apex obtuse, 1.3-1.9 cm long, ca. 0.3 cm in diameter.
Petals spreading, suborbicular-elliptic or widely rhombic, apex obtuse and
apiculate, base truncate, upper half margin crenulated and undulate, lower half
margin entire, 7- to 9-veined, 2.4-2.8 cm long, 2.5-3.2 cm wide. Labellum 3-lobed,
flabellate in outline, without callus, 2.8-3.5 €ma'long, 1.7-2 cm wide across side
lobes, 2.3-3 cm wide across mid-lobejclaw linear, 1.3-1.7 cm long; side lobes
obliquely oblong, apex obttise, margin entire or few serrate; disc smooth, oblong;
mid-lobe broadly obcordate; apex apiculate, margins crenulate, 2-2.9 cm long.
Column surface minutely papillose, 0.3-0.5 em long, ca. 0.5 cm wide at base; foot
broad at the base, congave, canaliculate;' sgrface minutely papillose, 14-20 mm
long, 7-9 mm wide at emtrance to mentﬁ_m; stigmatic cavity elliptic or elliptic-
oblong; stelidia broadly triangular; connecf:j'v'é linear; anther cap ovate to oblong,
surface minutely papillose,” apex roundJéél~.,:to slightly retuse, basal margin
minutely ciliate, adaxial surface sulcate, ca,g_ mm long, 2.8-3 mm wide; pollinia 4,
in 2 pairs, each pollinium narrowly ellipﬁc, without .caudicle and visidium.
Ovary (including pedicel) triangulate, curved to somewhat sigmoid, slightly

twist, glabrous, 6-grooved, 2.5-4.5 cm long. Capsule not seen.
DISTRIBUTION: — Malaysia‘and Indonesia.

HABITAT 'AND ECOLOGY.+ ‘Epiphytes' in' hill forest or‘lowland forest, at

altitude ca. 900 m alt.

SPECIMENS EXAMINED.— MALAYSIA: Cribb 671 (K-SPIRIT), Sabah,
Kinabalu National Park, foothill near Ranau, 2,500 ft alt., 27 Sep. 1983; |. H.
Beaman 11687 (K), Sabah, Lahad Datu District, Baik Island, 20 m alt., 14 Sep. 1995;
P. Cribb 89/59 (K-SPIRIT), Sabah, Kinabalu, Ampuan, Bukit, 3,000 ft alt., 16 Nov.



249

1989; J. Jumian 64 (K), Sabah, Telupid District, Bukit Bidu-Bidu, 400 m. a.s.l., 19
Feb. 2004; A. Lamb 2004/1223 (K), Sabah; A. Lamb AL 311/85 (K), Borneo, Sabah,
Bukit Hampuan, Ranau District, Mt. Kinabalu, 2,000-3,000 ft alt., Jan-Feb. 1985; A.
Lamb K33 (K-SPIRIT), Sabah, Kinabalu, "Secret Place", 2,500 ft alt., 29 Aug. 1984;
A. Lamb SAN 19514 (LKC No. 3164) (K), Sabah, Ranau District: Bukit Ampuon,
Lohan River, 2,500-3,000 ft alt., 11 May 1980; A. Lamb SAN 91514 (K-SPIRIT),
Sabah, Ranau District: Bukit Ampuon, Lohan River, 2,500-3000 ft alt., 11 May
1980; A. Lamb SAN 86946 (K), Sabah, Kinabatangan District, Telupid, Tawai
Plateau, 1,300 ft .a.s.1., 09 Sep. 1977; A. Lamb s, (K-SPIRIT), Sabah, 23 Feb. 1982;
L. M. Mason et al 619 (K-SPIRTL); Borneo, 29 June 1960; Cult. Sander s.n. (K), Nov.
1893; Cult. Tenom Orchid CentreAColl. in cult. By J. J. Wood) 1277 (K-SPIRIT), East
Malaysia, Sabah, Ranau Distrigt, Bukit H_ampuan, 1,500 m alt., 08 June 1988; J. J.
Wood 837 (K, K-SPIRIT); East Malaysia, $apah, Ranau District, Bukit Hampuan,
900 m alt., 01 June 1988. A

INDONESIA: W. Bull s.n. (W), Borneo;‘,é;lfr_z,gler s.n. (K), Borneo.

.

LOCALITY UNKNOWN: sine coll. sn. TBG142271,16 May 2007 (TNS).
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FIGURE 5.41. Dendrobium parthenium Rchb.f. A. Habit; B. Flower bud, side view;
C. Flower, front view; D. Flower, from above; E. Flower, side view; F. Dorsal
sepal; G. Lateral sepal; H. Petal; I. Labellum; J. Column and column foot, from
below; K. Column and column foot, from below, anther cap removed; L. Column
and column foot, side view; M. Anther cap; N. Pollinia. Drawn from Hort.

Tsukuba Botanical Garden accession number 142271 by Mr. Tanucha Boonjaras.
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3. Dendrobium sanderae Rolfe, Gard. Chron., 45, ser. 3: 374. 1909. Type: cult.
Sanders s.n. (holotype K!), location unknown, probably the Philippines. Fig. 5.42;
Pl. 7: H.

KEY TO THE VARIETIES
1-a. Mentum very narrowly conical or ovipositor-shaped mentum. .................... 2.
1-b. Mentum narrowly conical. .......iifi i 4.
2-a. Side lobes of the labellum surround the€oltimn. ..., 3.

2-b. Side lobes of the labellum not reach together, not surround the column. .......

....................................................................................................... c. var. luzonicum

3-a. Mid-lobe of the labellum without claw. ... a. var. sanderae
3-b. Mid-lobe of the labellum with'claw: ... b. var. parviflorum
4-a. Margin of petals cuisped. & .&... 70000 BT L d. var. surigaense
4-b. Margin of petals entire, not crisped. ............................................. e. var. major

a. var. sanderae

Flowering shoots erect, cylindrical, ca. 50- cm tall, dan reach over 1 m tall,
internodes 3-3.5 cm leng, 1-1.3 mm in diameter, leafy throughout. Leaves close
distichous, the opposite.leaves usually imbricate, especially the leaves at upper
part of stem, spreading, Stiff, coriaceous; both surfaces glabrous, mid-vein
grooved above and 'fibbed below,.oblong-lanceolate, apex unequally bi-lobed,
each lobe obtuse, 5.4-7 cm long, 14-2 cm widejsleaf-sheaths ‘glabous, green or
light green, | ¢a. |25 ¢m long.ulnflorescences tabbreviated,»2-to 4-flowered,
emerging from the base of the leaf-sheaths opposite the blades along the upper
portion of the stem; peduncle and rachis ca. 1.6-2 cm long. Flowers resupinate,
papyraceous, 4.5-5 cm in diameter; sepals and petals white; mentum pale purple
from out side; labellum white, claw light green, with a few purple lines, side
lobes white or pale green, with dark purple veins along each side lobe, disc light

green with dark purple lines, mid-lobe white; pedicellate ovary light green.
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Sepals spreading, recurved, with obvious keel on abaxial surface, continuing to
the pedicellate ovary, margin entire; dorsal sepal lanceolate or oblong-lanceolate,
apex acuminate, base truncate, 5- to 7-veined, 2.8-3.1 cm long, 0.8-1.1 cm wide;
lateral sepals obliquely triangular-oblong or obliquely triangular-lanceolate, apex
acuminate, base obliquely truncate, 5- to 7-veined, posterior margin 3-3.5 cm
long, anterior margin 4.5-4.9 cm long, ca. 1 cm wide at base, c. 0.4 cm wide at
apex. Mentum very narrowly conical, ovipositor-shaped, straight, apex obtuse,
1.7-2.2 cm long, ca. 0.4 cm in diameter. Pefalssspreading, broadly obovate, apex
obtuse, base truncate, margin entire omslightly undulate, 7- to 9-veined, 3.4-3.7
cm long, 2-2.3 cm wide. Eabelluni3-lobed, without callus, 4.7-5.2 cm long, 2.8-3.1
cm wide across side lobes; glaw narrowly triangular, ca. 1.3 cm long; side lobes
obliquely triangular-oblong;fapex obtuse to truncate, margin entire; disc smooth,
oblong; mid-lobe broadly ovate, withiout €law, apex emarginate, margins crenate,
1.8-2.2 cm long, 2-2.6 cradwide. Coluinn éufface smooth, 0.5-0.6 cm long, ca. 0.7
cm wide at base; foot concave, strface smopth, 18-21 mm long, 8-10 mm wide at
middle; stigmatic cavity circular,or Widelyil:;a-llj,})tic; stelidia triangular; connective
narrowly triangular or linear; anther cap aI;(;l pollinia not seen. Ovary (including
pedicel) clavate, curved, triangular in crésé-section, with 3 distinctly keels,

continued from the abaXial surface of sepal, 3.2-3.8 em long. Capsule not seen.
DISTRIBUTION. = The Philippines,
HABITAT AND ECOLOGY.— Epiphytes, found-at 1,000-1,500 m alt.

SPECIMENS EXAMINED. — PHILIPPINES: Cult. Hort. Kew. s.n. (K), Aug. 1909;
Cult. Hort. Kew. s.n. (K); Cult. Sanders s.n. (K), May 1909; Father M. V.
Vanoverbergh 1263 (BM, K), Luzon, Bontoc Subprovince, 22 June 1911; Father M.
V. Vanoverbergh 3112 (BM, K), Luzon, Bontoc Subprovince, 1,600 m alt.; D. Tiu s.n.
(K), Manila, 17 Sep. 1997.
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FIGURE 5.42. Dendrobium’ sanderae Rolfe A.,Flower, front view; B. Dorsal sepal,

abaxial surface;ﬁ Htﬁ:’l’s}%} H%?lwglq ﬂt% adaxial surface; E.
r rawn

Labellum; F. Lateral sepal, abaxial surface. rom cult. Sanders s.n.

TR Ingnas
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b. var. parviflorum Anschutz ex Quisumb., Philipp. Orchid Rev. 2: 3 (1949).
Type: Celestino 5401 (holotype PHN; isotype AMES!), the Philippines, Polis
Mountain, Lozon Island, May 1948. Fig. 5.43; P1. 7: ].

Flowers smaller than Dendrobium sanderae var. sanderae, up to 4 cm in diameter.

SPECIMENS EXAMI . IL P NES: M. Celestino 5,410 (AMES), Lozon
Island, Mt. Polis, 27 May 494 S1i 34,543 (AMES), Banguet.

AULINENINYINT
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FIGURE 5.43. Dendrobiuhysgdeme Rolfe var, parviﬂorun; Anschuetz ex Quisumb.
A. Habit; B. Flo@ﬁaim;ﬂmgowmﬁ?er cap. Drawn from
Celestino 5,401 (i . h njaras:
¢ . u
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c. var. luzonicum D.A. Tiu ex A. Sathapattayanon, T. Yukawa & T. Seelanan.
Type: Hort. Tsukuba Botanical Garden accession number 120,510 (holotype TNS!;
isotype BCU!), the Philippines, sine loc. Fig. 5.44; P1. 7: G.

Dendrobium sanderae var. luzonicum D.A. Tiu, Waling-Waling Review. 5(2): 30.

1997. nom. nud.

Latin Description: Dendrobitm saiderae var.-sanderae Rolfe affine, sed lateralis

lobus labelli plus parvus:

Inflorescence 3-to 5- flowered;, up to 10,.—nﬂowered. Side lobes of the labellum
small, erect, not surround the 'column, éac_h side lobe not reach together. The

width across side lobes ismarfower than the width across mid-lobe.
DISTRIBUTION. — The Philippines.
HABITAT AND ECOLOGY. — Unknown. -

SPECIMENS EXAMINED. — PHILIPPINES: A. Sathapattayanon 438 (BCU), sine. loc.,
18 Oct. 2006; sine coll, TBG 120509 (INS), 26 July, 2007; sine coll. TBG 120510
(TNS), 28 May 2007.

NOTE — "The first publicationt of B. sanderae vat. luzonicum s invalid. I'm now
validating this name by giving the Latin description and assigning the holotype

specimen.



257

1cm

D AT o N N
WAIATUNRINEQ Y-
FIGURE 5.44. Dendrobium sanderae Rolfe var. luzonicum D.A. Tiu ex A.

Sathapattayanon, T. Yukawa & T. Seelanan A. Habit; B. Flower bud, side view;
C. Flower, front view; D. Flower, side view; E. Flower, from below; F. Dorsal
sepal; G. Lateral sepal; H. Petal; I. Labellum; J. Floral bract; K. Column and
column foot, from below, anther cap removed; L. Column and column foot, from
below; M. Column and column foot, side view; N. Anther cap; O. Pollinia.
Drawn from Hort. Tsukuba Botanical Garden accession number 120,510 (holotype) by
Mr. Tanucha Boonjaras.
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d. var. surigaense Quisumb., Philipp. Orchid Rev. 4: 2 (1951). Type: cult. Leon
(L¢jtnant PNH 1,388.) s.n. (holotype PHN; isotype AMES!), the Philippines,
Surigao, 13 February 1951. Fig. 5.45; P1. 7: K.

Dendrobium suriganese (Quisumb.) H.P. Wood, The Dendrobiums: 704. 2006.

Flowering shoots erect, cylindrical, green or light green, 20-50 cm tall, internodes
3-4.3 cm long, 2.5-3 mm in diameter at the/base; 4-6 mm in diameter above, leafy
throughout. Leaves close distichous, jthe opposite leaves usually imbricate,
especially the leaves at upper_pati of stem, spreading, coriaceous, both surfaces
glabrous, mid-vein grooved®above and ribbed below, green or dark green,
oblong-lanceolate to Jdinear-langeolate,. apex unequally bi-lobed, each lobe
minutely obtuse, 5-9 cm’long,1:4-22 cm wide, leaf-sheaths glabous, green or
light green, 2.5-3.5 cmy'long. Inﬂoreséences abbreviated, 1- to 2-flowered,
emerging from the base of the leaf—sheathé,; 6pposite the blades along the upper
portion of the stem; peduncle and rachisv_;l—p.,’go 5 cm long. Flowers resupinate,
papyraceous, 4.3-4.9 cm in diameter; sepalsj&ipcii_ petals white; mentum light green
from out side; labellum white, claw light gr(-een, with' a few purple lines, side
lobes white or pale green, with dark purple veins along€ach side lobe, disc light
green with dark purple'lines at distal part, mid-lobe white; pedicellate ovary
light green. Sepals spreading, recurved, with or without.obscured keel on abaxial
surface, margin entire; dersal sepal-ovate or oblong-ovate, apex acute, apiculate,
base truncate, 7- to_9-veined, 2.7-3.2 cm long;»1.5-2 cm wide; lateral sepals
obliquely triangular:ovate, apexiacutesor acuminate, lapiculate, base obliquely
truncate, 7- to 9-veined, posterior margin 3.2-3.7 cm long, anterior margin 5-5.9
cm long, 1.6-2.1 cm wide at base, c. 0.5 cm wide at apex. Mentum shortly conical,
apex obtuse, 2-2.7 cm long, ca. 0.3 cm in diameter. Petals spreading, strongly
recurved, ovate, apex obtuse and apiculate, base truncate, upper half margin
undulate, lower half margin entire, 5- to 7-veined, 3.6-4.3 cm long, 1.7-2.6 cm

wide. Labellum 3-lobed, without callus, 5.4-6.5 cm long, 3.4-4 cm wide across
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side lobes; claw narrowly triangular, 1.5-2 cm long; side lobes erect, surround the
column, each side lobe reach together, obliquely oblong, apex obtuse to truncate,
front margin erose or crenulate, later margin entire; disc smooth, oblong; mid-
lobe very widely ovate, apex emarginate, apiculate, margins sernulate, strongly
crisped, 1.9-3.2 cm long, 3.5-4.1 cm wide. Column surface smooth, 0.5-0.8 cm
long, ca. 0.7 cm wide at base; foot concave, surface smooth, 20-26 mm long, 9-12
mm wide at middle; stigmatic cavity ;circular or widely elliptic; stelidia
triangular; connective narrowly triangular ot linear; anther cap subquadrate or
widely obovate-oblong, surface minutely papillose, apex rounded or slightly
retuse, basal margin minutely ciliate, adaxial surfacesulcate, ca. 4 mm long, 3.5-4
mm wide; pollinia 4, iIn 2¢paits, each pollinilum narrowly elliptic, without
caudicle and visidium."Ovary (incltiding pedicel) triangulate, curved, 6-grooved,

6.1-6.9 cm long. Capsulemnotseen,

DISTRIBUTION. — Indonesia and the Philippines,

S

HABITAT AND ECOLOGY.— Unknown. =

SPECIMENS EXAMINED. — INDONESIA: P. Smithers 13150 (K), Borneo, 23 Apr.
1970.

PHILIPPINES:, E""Quisumbing 13882' AMES 090349 (AMES), From Garden of
Mrs. E. de Leon Broadway, Quezon city but acttially from Surigao, 13 Feb. 1951;
E. Quisumbing 13882 AMES 090350 (AMES), Mindanao,-Surigao (northeastern of
Mindanao), Feb. 1951; ]. & C. Hermans 1194 (K), sine loc.; Sine coll. s.n. (TNS), sine

loc.

NOTE — This variety differ from Dendrobium sanderae var. sanderae in having
shortly conical mentum, not ovipositor-shape as in var. sanederae, var parviflorum

and var. luzonicum. H.P. Wood (2006) separated it as D. surigaense. However, both
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of the morphological characters and the molecular data show that var. surigaense
is the closely related species to D. sanderae. Therefore, I retained it as the variety
of D. sanderae.

I'm giving the full description here for comparing the differences
between D. sanderae var. surigaense and each variety.

The future study of Dendrobium sanderae complex based on

4
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FIGURE 5.45. Dendrobium sanderae Rolfe var. surigaense Quisumb. A. Habit; B.
Flowering shoot; C. Flower, front view; D. Flower, from below; E. Flower, from
above; F. Flower, side view; G. Dorsal sepal; H. Lateral sepal; I. Petal; J.
Labellum; K. Column and column foot, from below; L. Column and column foot,
side view; M. Column, from below, anther cap removed; N. Anther cap; O.
Pollinia. Drawn from cult. Leon (L¢jtnant PNH 1,388.) s.n. (isotype) by Ms. Sirilax
Tapdechachan.
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e. var. major J.H. Miller ex A. Sathapattayanon, T. Yukawa & T. Seelanan. Type:
Hort. Tsukuba Botanical Garden accession number 120,503 (holotype TNS!; isotype
BCU!), the Philippines, sine loc. Fig. 5.46; P1. 7: 1.

Dendrobium sanderae var. major ]. H. Miller, Orchid J. 3: 113 (1954). nom. nud.; H.P.
Wood, The Dendrobiums 690. 2006.

Latin Description: Dendrobium sanderae var. surigaense Quisumb. affine, sed

petalis margo crispus.

The variety most closely related to 'D.\sanderac var. suriganense. They differ in
margin of petals. The“oar smagjor has entire margin while var. surigaense has
crisped margin. Moreoyer, the plant of var. major has thicker stem, larger flowers

and darker purple lines o the labellum.
DISTRIBUTION. — The Philippines.
HABITAT AND ECOLOGY. — Unkonwn.

SPECIMENS EXAMINED. — PHILIPPINES: Cult. Hort. Kew. Accession No. 2002-2701
(K), 08 Feb. 2007; sine coll. TBG 120504 (TNS), 26 May.2007 (06 June 2007).

NOTE — The first publication of®D. sanderae=war. major is“invalid. I'm now
validating this name by'giving thed atin description and assigning the holotype

specimen.
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Sathapattayanon, T. Yukawa & T. Seelanan A. Habit; B. Flower, front view; C.
Flower, side view; D. Flower, from below; E. Flower, from above; F. Labellum
and mentum, side view, sepals and petals removed; G. Labellum and mentum,
from above, sepals and petals removed; H. Dorsal sepal; I. Lateral sepal; J. Petal;
K. Labellum; L. Floral bract; M. Column and column foot, from below; N.
Column, from below, anther cap removed; O. Anther cap; P. Pollinia. Drawn
from Hort. Tsukuba Botanical Garden accession number 120,503 (holotype) by Mr.

Tanucha Boonjaras.
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4. Dendrobium schuetzei Rolfe, Orchid Rev. 19: 224. 1911. Type: Schiitze s.n.
(holotype K!), The Philippines, locality unknown. Fig. 5.47; PL. 7: L.

Flowering shoots clustered, erect, cylindrical, sulcate, green or brownish green,
up to 18-25 cm tall, up to 30 cm tall, internodes 1.8-2.3 cm long, 1-1.5 cm in
diameter, leafy along the upper half of stem. Leaves close distichous, the
opposite leaves usually imbricate, especially the leaves at upper part of stem,
spreading, stiff, coriaceous, both surfaces glabrwous, mid-vein grooved above and
ribbed below, green, ovate-oblong or oblong, apex unequally bi-lobed, each lobe
obtuse or subacute, 5.3-6:2°¢m_leng, 1.5-2 cm wide; leaf-sheaths glabous, green or
brownish green, 2-4 ¢m leng: Juflorescences abbreviated, 1- to 4-flowered,
usually 2-flowered, borne alomg/of the upper part of stem, emerging through
base of leaf-sheath oppesiteblade; peduncle and rachis glabrous, green, 0.5-0.7
cm long; floral bracts glabrous, pale br!o_wn, triangular-ovate, apex obtuse to
acute, base truncate, 0.2-0:4 e¢m long. Flowers resupinate, papyraceous, veins
visible, long-lasting, 7.7-8.3 /cm in diame£é£;~.,_§epals and petals white; mentum
white or greenish white from outside; sepa_ié_%r_ld petals white; mentum white or
greenish white from outside; labellum whife, with light green blotch at central
area, claw light greentwith purple lines, side lobes white, disc white, apical half
light green, mid-lobe white; column white, foot white, with flushed green at
apical part, stigmatic cavity-white,.anther-cap ,white,.pollinia yellow, pedicellate
ovary white to greenish-white. Sepals spreading, somewhat recurved distally,
margin entire, abaxial surface keeled; dorsal sépal ovate to ovate-oblong, apex
acuminate, base truticate, 5-'to.7-veined, 3.7-44 ém'long, 1.1-1.4 cm wide; lateral
sepals obliquely triangular-ovate, apex acuminate, base obliquely truncate, 7- to
9-veined, posterior margin 4-4.2 cm long, anterior margin 4.1-4.4 cm long, ca. 2
cm wide at base, c. 0.4 cm wide at apex. Mentum broadly conical, saccate, apex
obtuse, 1.2-1.5 cm long, ca. 1 cm in diameter. Petals spreading, slightly recurved,
broadly ovate, apex obtuse, apiculate, base truncate, upper half margin slightly

undulate, lower half margin entire, 7- to 12-veined, 4.7-5.5 cm long, 4-4.5 cm
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wide. Labellum 3-lobed, without callus, 4.7-5.3 cm long, 3.8-4.2 cm wide across
side lobes; claw ca. 0.3 cm long; side lobes obliquely triangular-elliptic, apex
rounded, front margin subentire or weakly undulate, later margin entire; disc
smooth, slightly thickened at middle, oblong; mid-lobe oblate to wildly
depressed ovate, apex truncate or retuse, apiculate, margins crenulated, 2.3-2.7
cm long, 3.2-3.7 cm wide. Column surface smooth, 0.5-0.8 cm long, ca. 0.8 cm
wide at base; foot broad, slightly cencave, surface smooth, 19-24 mm long, 6-8
mm wide at entrance to mentum; stigmatic cavity circular or oblate; stelidia
triangular; connective narrowly triangular; anther cap obovate-oblong, surface
minutely papillose, apex‘emarginate, basal margin entire, adaxial surface sulcate,
3-3.4 mm long, 2.9-3.1 mm wide; pollinia 4, in 2 pairs, each pollinium narrowly
elliptic, without caudicle @and wisidium. Owvary (including pedicel) curved,
glabrous, triangular ind€ross-section, obtusely 3-keeled, 6-grooved, 6.3-7.5 cm

long. Capsule not seen.

DISTRIBUTION. — The Philippines. ' 2o
HABITAT AND ECOLOGY.— Unknown. p
SPECIMENS EXAMINED. — PHILIPPINES: Cult. Hort. Kew. Entry No. 129-1964 (K),

25 Mar. 1965; Cult: Hort. Kew: s.n. (K),.Oct..1912; Cult, Sanders s.n. (K), Dec. 1914;
Schiitze s.n. (K), Manila; sine coll. s.n=+(TNS),"13 May-2007.
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FIGURE 5.47. Dendrobium schuetzei Rolfe A. Habit; B. Flower, front view; C.
Flower, from below; D. Flower, from above; E. Flower, side view; F. Labellum
and mentum, side view, sepals and petals removed; G. Labellum and mentum,
from above, sepals and petals removed; H. Dorsal sepal; 1. Lateral sepal; J. Petal;
K. Labellum; L. Column and column foot, side view; M. Column and column
foot, from below; N. Column, from below, anther cap removed; O. Anther cap; P
Pollinia. Drawn from Hort. Tsukuba Botanical Garden accession number 119,088 by

Mr. Tanucha Boonjaras.
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UNPLACED SPECIES

1. Dendrobium jerdonianum Wight, Icon. P1. Ind. Or. 5: 6, t. 1644. 1851.; Hook f.,
Flora British India 5: 734. 1888.; Rchb.f., Gard. Chron. 1868: 866. 1868.; C.S. Kumar
& K.S. Manilal, Orchids of Kerala India, in K.S. Manilal & C.S. Kumar (eds.),
Orchid Memories: 179. 2004. Type: Jerdon s.n. (syntype K!), Southern India,
Karnataka State, Coorg (nowadays Kodagu district); Jerdon s.n. (syntype K!),
South India, Tamil Nadu State, lyamally Flills: Fig. 5.48; P1. 7: C.

Dendrobium nutans Lindly*Gen.Sp: Orchid. PL: 90:1830.; Hook.f., Flora British
India 5: 734. 1888.; L:K..Bose & |SK Bhattacharjee, Orchids of India: 224.
1980. Type: Macraess.1 (holotype K! in Lindley collection), Sri Lanka,
Peradeniya, 1829. - 4

Dendrobium nutans var. gubgolabris Blatt}e;,b J. Bombay Nat. Hist. 32:518. 1928.
Type: Blatter&Hallberg 335; Blattef?ﬂallberg 25,808 (syntype K!), South
India, Theni district, Tamil Nadu.‘l:._‘S;c'a_jcl_,e, High Wavy Mountains or also
called Meghamalai Mountains, Maf 1917

Dendrobium villosulum Lindl., Péxton’s Eil§ Gal‘d 2: 82. 1851., nom. illeg. Type:
cult. Loddiges 865 (holotype K! in Lindley collection) Kerala, South India,
Kerala State, Kannur district, Tellicherry, also'known as Thalassery, May
1851.

Dendrobium nutantiflotum-A.D. Hawkes & A.H. Heller, Lloydia 20: 122. 1957.; C.S.
Kumar and K.S. Manilal, Orchids of Keérala India, in®K.S. Manilal and
CS. Kumar (eds.),, Qrchid (Memories:¢ 180. 1.2004.;5 HP! Wood, The
Dendrobiums: 668. 2006. nom. illeg.

Callista jerdoniana (Wight) Kuntze, Revis. Gen. Pl. 2: 655. 1891.

Callista nutans (Lindl.) Kuntze, Revis. Gen. P1. 2: 655. 1891.

Conchidium jerdonianum (Wight) Rauschert, Feddes Repert. 94: 444. 1983.
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Flowering shoots erect, sender, fractiflex distally, slightly constricted at nodes,
sulcate, 7-28 cm tall, internodes 1.4-1.7 cm long, 0.4-0.8 cm in diameter, leafy
along upper part of stem. Leaves distichous, spreading, coriaceous, mid-vein
grooved above and ribbed below, both surfaces particularly covered with black
hirsute hairs, linear-lanceolate or linear-oblong, apex unequally bi-lobed, each
lobe acute or obtuse, 2.4-5.1 cm long, 0.5-0.8 cm wide; leaf-sheaths covered with
black hairs, 1-1.6 cm long, sometime longer than internodes. Inflorescences
recemose, 2- to 3-flowered, up to 5-flowered; berne from nodes at the uppermost
of both leafy and leafless stems; peduncle ca: 0.2-0.3 cm long, rachis 0.5-0.8 cm
long, glabrous; floral braets ovate, abaxial surface densely covered with dence
black hairs, adaxial surface glabrous, apex acute, base truncate ;bracteoles thin,
both surfaces glabous, triangular-ovate, apex acute, base truncate, 2- to 3-veined,
hardly visible, ca. 0.2 cm'long, ca: 0.1-0.2ftm wide. Flowers resupinate, 2-3 cm in
diameter; sepals and petals yellow ot .yellowish erange. Sepals spreading,
recurved distally, margin entire, abaxial sufféée without keel; dorsal sepal linear-
lanceolate, apex acute, base truncate, 3- to_l-,_-é-){j.eined, 1.1-1.5 cm long, 0.2-0.4 cm
wide; lateral sepals obliquely triangular-l_e_zrvl_cr_(_eplate, apex acute, base obliquely
truncate, 5- to 7-veined, posterior margin 1.-5-1.7 c¢m long, anterior margin 2-2.3
cm long, ca. 0.3 cm ‘wide at base, ca. 0.2 ecm wide at"apex. Mentum broadly
conical, saccate, apex obtuse, ca. 0.5 cm long, ca. 0:3 cm in diameter. Petals
spreading, linear-oblong orlthear-lanceolate, apex acute.or obtuse, base truncate,
margin entire, 5- to 7-veined;1.2-1.5-«cm long, 0.4 'em wide. Labellum 3-lobed, 1.5-
1.7 cm long, ca. 0.5 cm wide across side lobes; claw transversely-oblong, ca. 3 mm
long; side lobes small, stirface smooth, obliquely‘lanceolate, apexiobtuse, margin
entire; disc narrowly oblong, with 3 lamellae, each lamella continuing and
expanding to mid-lobe; mid-lobe ovate to ellipic, with 3 wavy lamellae, apex
acute, margin crisped, 0.8-1 cm long, 0.3-0.4 cm wide. Column 2-3 mm long, ca. 2
mm wide at base; foot 7-9 mm long, 2-3 mm wide at base; stigmatic cavity widely
elliptic or circular; stelidia triangular; connective narrowly triangular; anther cap

widely obovate, surface smooth, adaxial side sulcate, apex retuse, basal margin
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minutely ciliate, 0.8-0.9 mm long, 0.8-0.9 mm wide; pollinia 4, in 2 pairs, each
pollinium narrowly elliptic, without caudicle and visidium. Owvary (including
pedicel) narrowly clavate, 1.4-1.8 cm long. Capsule dehiscent, ovate or ovate-
elliptic with 3 obtuse keels, apex bunt with persistent dried perianth, 1.2-1.7 cm

long, 0.5-0.7 cm wide.
DISTRIBUTION. — South India and Sri Lanka.
HABITAT AND ECOLOGY. — Epiphytic orchids, 800-2,000 m alt.

SPECIMENS EXAMINED. =" INDIA: sine coll. s.n. (K), Travancor, Sep. 1896;
Anonymous 569 (K), S. Indiay Coorg, Feb-._ 1896, Barnes 1231 (K), S. India, Nilgiris;
E. Barnes 2126 (K), South India, Billigirira‘ﬁgan Hills, Fastern Ridge, 27 Apr. 1939;
E. Barnes 2267 (K), South India, Slopes “ia_bbve Neouvattan Nilgiris, May 1940;
Blatter & Hallberg 25808 (K)) S/India, Nilgirls, Coorg, High Wavy Mountain, May
1917; Blatter & Hallberg 335 (K),S. India, Nligms, Coorg, High Wavy Mountain,
May 1917; T. F. Bourdillon 802 (K), Travancqflf',_é,_SOO ft alt., 24 Mar. 1896; C.N. 2357
(BM); Cult. Hort. Bot.-Calcuttensis (Lancaste}) Vs.n. (BM)), Feb. 1896; |. S. Gamble
20576 (K), Madras, Nilgiris District, 6,000 ft alt., May~1889; Lancastor s.n. (P),
Alipur, Garden of Agri=Fort Soc., Feb. 1896; sine coll. sn. (BCU); Wight s.n. (BM);
Wight s.n. (K), Jerdon, Coorg-Jungles; Wynaud 8127 (BM).

SRLLANGKA: C, N, 2357 P00408056 (P), 1867-A.D.; C. N. 2357 P00408057 (P),
1868 A.D.; Kostermans'23089a (L),'Elk Plains, 1,600 m alt.,-09 Apr. 1969; Kostermans
s.n. (L), Elk Plains near Ambawela, 1,800 m alt., May 1969; Macrae s.n. (K), 1829
A.D.; Martii 2357 (BR), 1868 A.D.; Kostermans 23089a (L), Elk Plains, 1,600 m alt., 9
April 1969; Kostermans (L), Elk Plains near Ambawela, 1,800 m alt., May 1969.

LOCALITY UNKNOWN: Trevor Lawrence s.n. (BR), 15 July 1901, Trevor
Lawrence s.n. (BR), 22 Apr. 1902; Sine coll. s.n. Reichb.f. Orchids Herb. no. 32365
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(W); Sine coll. s.n. Reichb.f. Orchids Herb. no. 32367 (W), January 1847; Sine coll.
s.n. Reichb.f. Orchids Herb. no. 32366 (W); Sine coll. s.n. Reichb.f. Orchids Herb.
no. 4447 (W); Sine coll. s.n. Reichb.f. Orchids Herb. no. 32349 (W); Sine coll. s.n.
Reichb.f. Orchids Herb. no. 32351 (W).

NOTE. — Lindley (1830) described the plant, collected by Macrae, from Sri Lanka.
He named it as Dendrobium nutans. However, this being the homonym of D.
nutans C. Presl (1827), which is the synenvm of Geodorum densiflorum (Lam.)
Schltr. 2

In 1851, Wight*descubed Dendrobiuim jerdonianum based on Jerdon's
collections from Karnataka State (Jerdorn s.n.) and Tamil Nadu State (Jerdon s.n.) of
south India. He mentionedsthat these sj}hlrlltype specimens of D. jerdonianum are
different in only size of flowers, but they are same in long narrow form and
colour. He considered them as the variatigm .‘of the plant.

Reichenbach (1868) united D. mutans of Lindley and D. jerdonianum
while Hooker (1888) maintai‘r_lec.l: the t‘xr/vdo Jispecies. Hooker noted that D.
jerdonianum has more robust and larger ﬂony_e_‘l;sl and broader leaves.

I agree withWight aﬁd Reichenbéch that D. nuitans and D. jerdonisnum
represent the same taxc;n and they be united to one species. The flower’s form the
shape of sepals and petals and the detail on labellum of both species are

identical. Only few differences are the size.of plants and.flowers.
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FIGURE 5.48. Dendrobium jerdonianum Wight A. Habit; B. Hairs, on leaf; C.
Flower, from below; D. Flower, from above; E. Flower, side view; F. Dorsal sepal;
G. Lateral sepal; H. Petal; I. Labellum; J. Mid-lobe of labellum; K. Column and
column foot, from below; L. Column and column foot, from below, anther cap
removed; M. Column and column foot, side view; N. Anther cap. Drawn from

Lancastor s.n. by Mr. Tanucha Boonjaras.
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2. Dendrobium trigonopus Rchb. f. in Gard. Chron. 1887(2): 682. 1887;
Thaithong, Thai Orchid: 229. 2000. Type: cult. Low s.n. (holotype W!), Myanmar,
precise locality unknown. Fig. 5.49; P1. 7: D.

Callista trigonopus (Rchb.f.) Kuntze, Revis. Gen. P1. 2: 655. 1891.
Dendrobium velutinum Rolfe, Bull. Misc. Inform. Kew: 33. 1895. Type: cult.
Charlsworth s.n. (holotype K!), Miyanmar, Shan State.

Flowering shoots erect, fusiform, slightly constricted at nodes, sulcate, greenish
brown or purplish brown'or grevy,4.3-6.5 cm tall, internodes 0.8-1.4 cm long, 0.8-
14 cm in diameter, leafysatsonly apical part of stem. Leaves distichous,
spreading, coriaceous, bothfsurface. of young leaves covered with dense short
black hirsute hairs, mature leaves covered vy_ith sparse short black hair, becoming
glabrous with aged, mid-vein ‘grooved ‘!above and ribbed below, dull green,
elliptic or oblong-elliptic, apex unequally ?i:iobed, each lobe obtuse, 4.3-5.1 cm
long, 0.6-1.1 cm wide; leaf-sheaths coverea —VV,lth short black hairs, densely near
apex, 1.3-1.9 cm long. Inflorescences abbre\;_ig’_c_gd, 1- to 3-flowered, borne on the
upper portion of bothileafy and leafless stéms; peduncle and rachis glabrous,
green, 0.3-0.6 cm long;floral bracts adpressed or slightly“concave, abaxial surface
covered with scattered-black hirsute hairs, glabrate;adaxial surface glabrous,
pale brown or grayish brown, triangular.or, triangular-ovate, apex acute, base
truncate, 2- to 4-yeined;0.20.4 cm-long, “0.2-0.4~¢m ‘wide' Flowers resupinate,
hard, waxy and, polished, veins obscured, sweetly*scented, long-lasting, up to 5-6
weeks, up to'ca. 3.5'¢min diameter; sepals, petals'and-mentum'golden yellow;
labellum golden yellow, with brownish red transverse lines sprinkle on each side
lobes, central portion of mid-lobe yellowish green; column golden yellow, foot
golden yellow with scattered brownish red spot, stigmatic cavity golden yellow,
anther-cap golden yellow, pollinia yellow, pedicellate ovary light green. Sepals
spreading, sometimes slightly recurved at distal part, margin entire, mid vein

grooved on adaxial surfaces, veins hardly invisible, abaxial surface distinctly
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keeled, continuing to pedicellate ovary; dorsal sepal lanceolate-oblong or oblong,
apex acuminate, base truncate, 2.2-2.7 cm long, 0.8-1.2 cm wide; lateral sepals
obliquely triangular-ovate, apex acute to acuminate, base obliquely truncate,
posterior margin 2-2.5 cm long, anterior margin 2.8-3.2 cm long, 0.8-1 cm wide.
Mentum broadly conical, short, apex obtuse, 0.3-0.6 cm long, 0.4-0.6 cm in
diameter. Petals spreading, ovate or ovate-elliptic, apex acute, base truncate,
margin entire, sometime slightly undulate, veins hardly visible, 1.8-2.4 cm long,
1-1.4 cm wide at base. Labellum 3-lobed, thickening, hard, veins invisible, adaxial
surface with dense wart-liked callus, causing rough surface, 1.7-2.4 cm long, 1.4-
1.8 cm wide across side lobes; claw transversely oblong, 0.6-1 cm long; side lobes
widely obliquely oblong, apex trincate, margin erose; disc oblong with 4-5 keels,
each keel bearing wart-liked callas, continuing to mid-lobe; mid-lobe depressed
obovate or transversely‘ellipti¢, 4-57keeled on median ridge with dense wart-
liked callus, apex retuse, slightly conduplicéte, margin erose, 0.7-1.2 cm long, 1.1-
1.5 cm wide. Column surface srriodth, 4—5;nm long, 3-4 mm wide at base; foot
surface smooth, base truncate, 3-5 mm lor;g, 3-4 mm wide at base; stigmatic
cavity quadrangular, nearly same widtﬁ_f_\(ith column; stelidia triangular;
connective linear or natrowly triangular; anfhér cap ovate, slightly bend upward
at apical part, surface’smooth, apex round or retuse, basal margin entire, adaxial
surface sulcate, with papillose callus at base, 3-3.5 mm long, 2.3-2.7 mm wide;
pollinia 4, in 2 pairs, each-pollinium narrowly. elliptic, without caudicle and
visidium. Owvary, (including pedicel) ‘curved o somewhat sigmoid shape,
obviously_twisted, triangular_in_ cross-section;*distinctly 3-keeled along the
length, 2 narrow grooves betweeneach keel, glabrous,-2.7-3.5 cm-long. Capsule
dehiscent, green or dull green, elliptic to ovate, distinctly 3-keeled, apex with

persistent dried perianth, 4.2-4.9 cm long, 1.2-1.5 cm wide.

DISTRIBUTION. — Myanmar, Thailand and Laos.
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HABITAT AND ECOLOGY.— Epiphytes s in dry evergreen forest or deciduous
forest, at 600-1,100 m alt. Flowering period: February-March.

VERNACULAR. — Ueang kham pka kai (essnhn’d), Ueang kham phu (idesng),
Ueang kham liam (Lﬁyﬂqﬁwmﬁlﬂu)

SPECIMENS EXAMINED. — MYANMAR: cult. Charlsworth s.n. (K), Shan State.

LAos: A. D. Kerr 2481 (€), Phu Khao-Khauai, 1,800 m alt.; Rondon 118 (C),
Boa Khao Kwai (or Phu Khao Khauai). -

THAILAND: Collins simn. (K); Doi Sﬁtep, 29 Mar. 1932; |. B. Comber 1694 (K),
05 Mar. 1987; Mirs Davis s.n. (K-SPIRIT.);,YFZS Apr. 1965; S. Dyson & Chandlerville
s.n. (K), N. Thailand, Nan/Provinece; GT15900 (C), Chiang Mai, Date fl. 17 Mar.
1965; GT 7947 (C), II. Phu Krading, Mar. 1971, GT 8732 (C), II. Namnao National
Park, 800-850 m alt., 20 Mar. 1980; A F. G..Kerr 89A (K, L), Chiang Mai Province,
Mae Chem District, 14 Apr. 1915, A. £. G. Ke# 405 (P, K), Payap, Doi Pahom Pok,
c. 1,200-1,500 m alt., 01 Apr.1921; A. F. G. Kerr 904 (BK, K, P), Loei, Kao Krading
(Phu Krading), c. 1,200-araits;11Feb:- 1931 A F-GoKeris.n. (K), Bangkok, 29 Feb.
1932; M. C. Lakshnakara s.n. (BK), Loei, Kao Krading, 4,000 ft alt., 02 Apr. 1933;
Menzies & Du Puy 65 (K-SPIRIT), Mae Hong Son Province, Pai, (ex Bangkok
Market), Feb. 1988; R. Payne s.n: (K-SPIRIT), 29 'Apr. 1981; A Sathapattayannon 448
(BCU), Nong Khai, Pone Pi Sai, Talad Lao (Laotian market), 06 Mar. 2007; T.
Smitinand.108% (BKEy, Loei, Phu Krading, 1,300 m falt.; W Sengkakul 50 (BKF),
Chaiyaphum, Phu Khieo, Tung Kamung, 900 m alt, 21 Mar. 1989; S.
Suvarnasuddhi 423 (BKF), Chiang Mai, Pha Mawn, 1,200 m alt, 16 Jan.; S.
Watthana 1219 (QBG), Chiang Mai, Chiang Dao, Doi Chiang Dao, Den Yaakat, ca.
1,400 m alt., 21 Mar. 2001; S. Watthana & M. Wongnak 1898 (QBG), Mae Hong Son,
Muang District, Huai Pu Loei, 1,200 m alt., 26 Mar. 2006; Micholitz s.n. (SING),

sine loc.
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LOCALITY UNKNOWN: A. Sathapattayanon 394 (BCU), 30 Mar. 2005; A.
Sathapattayanon 416 (BCU), 01 Feb. 2006; O. Thaithong 393 (BCU), 19 Mar. 1988; O.
Thaithong 1651 (BCU), 03 Apr. 1996; Micholitz s.n. (K); sine coll. TBG 119100 (TNS),
01 June 2007.

AULINENINYINT
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FIGURE 5.49. Dendrobium trigonopus Rchb.f. A. Habit; B. Hairs, on leaf; C.
Flower, front view; D. Flower, from below; E. Flower, from above; F. Column,
column foot and pedicellate ovary; G. Flower, side view; H. Fruit; I. Dorsal sepal;
J. Lateral sepal; K. Petal; L. Labellum; M. Floral bract; N. Column, from below; O.
Column, from below, anther cap removed; P. Column and column foot, side
view; Q. Anther cap, back view; R. Anther cap, front view; S. Anther cap, side
view; T. Pollinia. Drawn from A. Sathapattayanon 394 by Mr. Tanucha Boonjaras.
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5.4 Discussions and Conclusion

5.4.1 Enlisted species of section Formosae of Thailand

The most important of taxonomic work on Asiatic orchids are the
series of Orchid Genera in Thailand, which are still the most usable
framework for identification. The section Formosae was included over of
Seidenfaden (1985) and Seidenfaden (1995). Nineteen Formosae species were
enlisted with key provided in these works. However, it was estimated that 15
species of section Formosae could be found in Thailand (Table 5.1), with 4
additional species appearing to be fotnd in neighboring areas, such D.
multilineatum (occurred.in.Laos), B. ocliraceuin (occurred in Vietnam), D.
williamsonii (occurred in_Assam, India) and D. xanthophlebium (occurred in
Myanmar). Seidenfadensalse stiggested those species may prove to be present
in Thailand as well, although no' sample specimens were obtained from area
in vicinity of Thailahd #According to the results of this study, there are 12
species of section Eormosae in Thaiiand. It was also proved that the 4
additional species notfoceur in Thailaiilé as there is no recorded of those
species since 1985 until now: Furtherm(;';e; Mo field collections of those species
were found during this study. % -4

The questionable species, — DendrobiumZ -/ chistyanum and D.
fuerstenbergianum, which are resemble in floral feature but distinguished by
the length of stem. The morphological and molecular studies in this revision
work confirm ¢ thaty ~bothy pspecies- caren jconspecific. Therefore, D.
fuerstenbergianym 1s reduced to a synonym of D. chistyanum. In another case,
Dendrobjiuun.lueckelianum, was considered the-endemic spegies.of Thailand by
Fessel and Wolff*(1990) but here it'was found that this taxon was conspecific
with D. sinense from Hainan Island, South China. Thus, D. lueckelianum was
treated as a synonym of D. sinense. Consequently, D. fuerstenbergianum and D.
lueckelianum are removed from the list of Formosae species of Thailand.

In contrary, Seidenfaden (1985) reduced Dendrobium kontumense, the

Formosae species occurs in the Northeastern part of Thailand, to the synonym

of D. virgineum. In this study, however, the Thai plant is clearly referrable to
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D. kontumense (see 5.3.4 for detail discussion). Therefore, D. kontumense is
added while D. virgineum is removed from the list of Formosae species of
Thailand.

Seidenfaden (1985; 1995) identified plant from Doi Chiang Dao, Doi
Inthanon and Phu Luang of North Thailand as Dendrobium wattii. The floral
characters of this species are very resembled to D. infundibulum. However, 1
have studied those specimens and determined that all of them are the
variation of D. infundibulum. The molecular study on several samples from
various localities of Thailand, demonsitated. that all samples represent the
same entity as Dendrobiumi-infundibulum.Jn-the molecular study, the strict
consensus tree derived from.combined matK and ITS datasets analysis (Fig.
4.6) shows that plant frfom" Vietnam, which morphologically matches very
well with the original desgription of D. wafti;, appeared in separated group
with the D. infundibutlung materials fro}n,_.Thailand. Therefore, I concluded that
D. wattii do not occur indThailand ar:_d Ire_rnoved this species from the list of
Formosae species of Thailand. | _.r“_.

According to the molecular analﬁis"fresult, Dendrobium trigonopus was
removed from section Forinosae althoﬁgh.its placement is still in doubt.

Therefore, for the time being, this species was excluded from the list of

Formosae species of Thailand.

Table 5.1 Comparision‘of Dendrobitim-séction Formosae species, in Thailand

between previous study by Seidenfaden (1985, 1995) and present study.

No. Taxa Seidenfaden Present Note
(1985, 1995) study

1. | D. bellatulum v V

2. | D. cariniferum v N

3. | D. christyanum v N

4. | D. cruentum v N

5. | D. draconis v N

6. | D. formosum v N

7. | D. fuerstenbergianum v * Reduce to the synonym of

D. christyanum
8. | D. hirsutum - A New records
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No. Taxa Seidenfaden Present Note
(1985, 1995) study
9. | D.infundibulum \ N
10. | D. kontumense - e
11. | D. lueckelianum N * Reduce to the synonym of
D. sinense
12. | D. multilineatum N * Not occur in Thailand
13. | D. ochraceum N * Not occur in Thailand
14. | D. scabrilingue v N
15. | D. sinense - N
16. | D. sutepense v N
17. | D. trigonopus \ * Removed from section
Formosae sensu stricto
18. | D. virgineum N F Not occur in Thailand
19. | D. wattii \ e Not occur in Thailand
20. | D. williamsonii v = Not occur in Thailand
21. | D. xanthophlebium A\l d Not occur in Thailand
\ = “enlflisted”
- = “notenlisted” —
* = “removed from the list of Fornosae species of Thailand”
** = “added to the list of Formosae species of Thailand”
)
5.4.2 New record =

All morphologicél charactéfé--c;f the Dedrobium specimens from
Phu Luang Wildlifé Sanctuary, Loei Province, Thailand roughly matched
with the protologue and type specimens of D. longicornu. However, several
features are different. Itawas found that.the Thai specimens agreed very well
with the original«description and| thegtype specimen of D. hirsutum Griff.
(Gritffith, 1851a; 1851b) described from Assam, India. Previeusly, D. hirsutum
has béen interpreted as a,synonym of D. longicornu because they have a
similar floral morphology. The flowers are white with yellowish orange or
yellow veins on the labellums and the mentums are narrowly conical. In fact,
D. hirsutum is characterized by its widely obovate petals, transversely oblong
and serrate mid-lobe of the labellum, whilst D. longicornu has lanceolate
petals, ovate and fimbriate mid-lobe of the labellum. The molecular analysis

also supports the distinction between these two species. I thus confirm that
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Dendrobium hirsutum Griff. is newly recorded for Thailand. Consequently, this
species is added to the list of Formosae species of the country (Sathapatayanon,

Seelanan and Yukawa, ined.).

5.4.3 New species

After I examined the plants previously identified as Dendrobium
kontumense by Schildhauer (2002), Vestweber (2004) and Yukawa (2004) and
compared it with the holotype of D. kontumense. It was found that the flower
of this plant had densely verrucose calli“on. the lip, the golden yellow to
orange lateral lobes and.central part'of a-mid-lebe of the lip, a widely obovate
mid-lobe narrower than_side lobes of the lip, whereas the flower of the
holotype of D. kontumense showed a\glabrous lip, having only 3- to 5-slightly
raised veins on the disg, a;shape of mid-lobe more or less same size as side
lobes of the lip. Méreovey, an apiczﬂ part of the lip of this plant is more
recurved and thickerthan that of D. icontt_tmense. Therefore, I recognized this
plant as a new species, Dendrobium-;_:.Irgseiodorum A. Sathapattayanon, T.

Yukawa & T. Seelanan (ined ) ety

5.4.3 Validation of two varieties
Two Philippines taxa, which are the varieties of Dendrobium
sanderae, namely D. sanderae var. luzonicum and var. major, are invalid because
the authors did mot gorovide the Latincdescription. 'menow validating these
two names by, givig the Latin "description and assigning the holotype

specimens.

5.4.4 Clarification of Dendrobium kontumense confusion
In 1930, Poilane collected a Dendrobium material from Kon Tum
Province, Vietnam (Poilane 18280). Gagnepain (1932) recognized its new status
and described it as Dendrobium kontumense. Kerr (1969) and Seidenfaden

(1973, 1975), however, overlooked this species and identified Laotian
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materials assignable to D. kontumense as D. sculptum Rchb.f., a Bornean
species, because both species are similar base on the having white flower with
an orange blotch on the lip and a narrowly conical mentum. Later,
Seidenfaden (1985) recognized the mistake in this earlier works and re-
determined the Laotian materials as D. kontumense. He considered afterward
that D. kontumense is conspecific with D. virgineum, a species described from
Myanmar (Reichenbach, 1884). Therefore, Seidenfaden reduced the name D.
kontumense as a synonym of D. wirgineu .

On the other hand, Schildhauéer(2002) demonstrated differences
between Dendrobium kontumense and D. virgineun but he misapplied the name
D. kontumense to another-eniity, which is described here as a new species
namely D. roseiodorum Jlecompared the sketches of the type material and
original descriptions ofdD wirginern with the pictures of D. roseiodorum and
found the difference between . them. fHe thus concluded that D. kontumense
was not a synonym of Dy vigginetin. Additionally, Schildhauer (2002) did not
recognize the differences: between thé _holotype of D. virgineum and the
Indochinese material of" D virgineum sensu Seidenfaden. He displayed a
picture of Indochinese material and nam‘ed;i.t, D. virgineum.

Subsequently, Ormerod and Pedersen (2003) found that the picture of
Indochinese material, which Schildhauer (2002) called D. virgineum, differed
from the holotype of D. virgineum. Therefore, they described the Indochinese
materials of D:wirgineunrsensu Seidenfaden asa new:species, D. schildhaueri.

After rechecking of the holotype of Dendrobium virgineum, I found that
it definitely: belongssto~Dewinfundibulum Lindly eomplex and, is not closely
related to D. kontumense.' I also'found that the protologue and holotype of D.
kontumense completely agree with those of D. schildhaueri (Ormerod and
Pedersen 2003). Vegetative parts of them are identical and they share floral
features such as lanceolate-oblong sepals, elliptic petals, a narrowly conical
mentum, a red central blotch on the glabrous lip and a transversely elliptic
mid-lobe of the lip. From these evidences, I thus conclude that D. kontumense

and D. schildhaueri represent the same taxon. Consequently, I reduced D.
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schildhaueri to a synonym of D. kontumense (A. Sathapattayanon, T. Yukawa &

T. Seelanan, ined.).

5.4.4 Synonym
After carefull study on the type specimens and the original
descriptions of each species, together with the molecular analysis, I found that
several species of Dendrobium section Formosae are conspecific. Therefore, I

reduced these names to synonymotus names. The new synonyms, as listed in

Table 5.2.

Table 5.2 Lists of the synomytas, made in this study.

No.  Syn.nov. ' Reduced to the synonymous name of
1. D. chapaense D flexuosum
2. D. fuerstenbergianum D. bhristyanum
3. D. jaintianum D' Hirsutum
4, D. lubbersianum D iqijlliamsonii
5. D. lueckelianum B é_iﬁ_%nse
6. D. ochraceuns var. albiflorum — D. bél-iraceum
7. D. schildhatieri D. kontumense
5.4.5 Lectotypification

The 'lectotypification "of ‘Dendrobium "igneoniveum are made,
selected from.the unpublished illustration ‘of the type plant drawn by ].J.
Smith, the author of the species’It'is the only‘one specimen’of-D. igneoniveum
that I ever examined. Comber (2001) listed this species (incorrectly in section
Distichophyllum) in his “Orchids of Sumatra” but without mentioning the
specimen examined. Presumably, only J.J. Smith ever saw the real plant

material.
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Plate 2 A.-C! Fractiflex pseudobulbs and 'far'distichous‘leaves arrangement:
A. Dendrobium lowii, B. D. spectatissimum_and C. D. vogelsungii; D. Fusiform
pseudobulbs: D. bellatulum; EaFar distichous leaves.arrangement: D. draconis;
F. Close distichous leaves arrangement: D. dearei; G. Blackish hairs on leaf-
blades and leaf sheaths: D. bostrychodes; H. Blackish hairs on bract: D.
spectatissimum; 1. leaf-blades and leaf sheaths: D. sanderae var. luzonicum, note

the absent of blackish hairs.
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Plate 3 A.-C. Keels "on abaxial“surface of the dorsal and lateral sepals: A.
Dendrobivun. sutepense, B.. D..williamsonii.and ‘C: D.. cariniferum;.D.-G. Types of
mentum: ‘D. Breadly ' conical “mentum, D.“bellatulum, "E! Shortly conical
mentum, D. sutepense, F. Narrowly conical mentum, D. cariniferum and G.
Very narrowly conical, D. ochraceum; H.-K. Callus decoration on labellum: H.
D. roseiodosum, 1. D. tobaense, J. D. williamsonii and K. D. sanderae var.
luzonicum; L.&M. Variation of stelidia of D. schrautii; N.&O. Wing-like keels

on pedicellate ovary: N. D. trigonopus and O. D. cariniferum.
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Plate 4 Flowers of each species: /A. Dendrobium ayubii, B. D. bellatulum, C. D.
bostrychodes, D. Dxcariniferum, B. D christyanum, ¥. D cruentuni; G. D. draconis,
H.&I. D! erythropogon, H. sepals and petals, I. labellum, J. D. flexuosum, K. D.
formosum, L. D. hirsutum and M.&N. D. infundibulum.
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Plate 5 Flowers of each species (continued): A.&B. Dendrobium infundibulum,
C. D. qjamesignum, D. D._ kontumense, E-D- longicornu, B~ D. lowii, G. D.
multilineatum, H=D. ochraceum, " D."ovipostoriferum, J.&K. D. radians, ]. sepals

and petals, K. labellum, L. D. roseiodorum, M. D. scabrilingue and N. D.

schrautii.
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Plate 6 Flowers of each ‘species (continued): A. Dendrobium sculptum, B. D.
sinensep, C, oD singkawangense, .., D.., spectitissimum, E. D." sutepense, F. D.
suzukii, G D. fobaense,"H. D.“toppii,"1." D. trankimianum,'].=K. 'D. virgineum, J.
sepals and petals, K. labellum, L. D. vogelsangii and M. D. wattii.
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Plate 7 Flowers of ‘each species (contintied): AT Dendrobium williamsonii, B. D.
xanthophlebium, C. D..jerdonianum, D. D..trigonopus, B« D. dearei, F. D.
parthenium, 'G. 'D: 'sanderae var. luzonicum, H: D. sanderae*var=sanderae, 1. D.
sanderae var. majotr, J. D. sanderae var. parviflorum, K. D. sanderae var. surigaense

and L. D. schuetzei.



CHAPTER VI
GENERAL CONCLUSION

The complete revision of Dendrobium section Formosae were provided
in this study. Because of the board sectional circumscription by previous
taxonomist, the more efficiency limits of this section were also provided based
on the morphological, anatomical and molecular data.

In total, 49 taxa of section Formmosaersensu lato were enumerated and
described. Among these, 39 species.of the section Formosae were recognized, 4
species and 4 varieties were proposed to erect as the new section and 2
species were leaved as the unplaced species.

6.1 Distributions |

All species of the Formosae Jlsensu stricto have the spectacularly
beautiful flowers therefore théy‘are oné:_; oaf- the most popular in the cultivated
orchids, widely spread to many orchit;l.‘ ';iqrseries. With the exception of the
cultivated species, two major of distril;u_tjons are recognized here: (1) The
Indo-Burmese, Sine-Himalaya and Indo-Chinese spéecies and (2) the Malesian
species. The list of' 39 species of the section based on their distributions is

shown in Table 6.1.

Table 6.1 List of species of Dendrobium sectionFormosae sensu stricto based on

the geographical distribution.

Number Taxa

The Indo-Burmese, Sino-Himalaya and Indo-Chinese elements
1 D. bellatulum
2 D. cariniferum
3 D. christyanum
4

D. draconis
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Number Taxa

5 D. flexuosum

6 D. formosum

7 D. hirsutum

8 D. infundibulum
9

D. jamisianum

10 D. kontumense
11 D. longicornu
12 D. '
13 D.
14 D.
15 D.
16 D.
17 D. si
18 D.
19 D.
20 D.
21 D.
22 D.
23 B i’r’

Malesian eleg
ﬂﬂﬂﬁﬂﬂﬂ§WBﬂﬂi
R8s R1INYIaY
w aﬁf SRl A INGNE

D. igneoniveum
6 D. lowii
7 D. ovipostoriferum
8 D. radians
9 D. sculptum
10 D. singkawangense
11 D. sisuronense
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Number Taxa
12 D. spectatissimum
13 D. suzukii
14 D. tobaense
15 D. toppii
16 D. vogelsangii

Indo-Burmese, Sino-Himalaya and Indo-Chinese species

There are 23 species of section Fojiosae sensu stricto, occurred in Indo-
Burmese, Sino-Himalaya and Indo-€hinese regions. They are dispersed from
Northwest India thought Himalaya, South China, Myanmar, Thailand, Laos,
Vietnam and Cambodia, :

Dendrobium bellatulum, 1. carir_liferum, D. christyanum, D. flexuosum, D.
hirsutum, D. infundibulum, B. longicornu, D. scarbrilingue, D. sutepense and D.
williamsonii are widely distributed fril)ni Northwestern India through South
China, and North of IndosChinese regi_;oﬁs. They were usually found in the
moist evergreen forests at'1,000-2,000 me{lt,

Dendrobium sinense, the species t_h;t_is_ most similar with D. christyanum
in floral appearance but distinguished only by its smooth and obvious keels
on disc of the labelltim, was reported only from 2 localities: Hainan Islands of
South China and frem Loei Province of the Northeastern Thailand (as D.
lueckelianum)..Fhere were no collections of this species from other areas. This
disjunction distribution is probably because of the very'similar flower of D.
sinense.and. D.. christyanum._ Therefore, many.'D. sinense specimens might be
identified ‘as D. chiristyanuni.

Dendrobium formosum occurred in lower altitude, at 500-700 m alt.
There are the collections from Himalayan foothills, West India, Myanmar and
East Thailand (along Tennasserim Mountain Range).

There are 5 species that are restrictedly distributed in Western part of

Indo-Chinese element, i.e. Dendrobium kontumense, D. ochraceum, D.
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roseiodorum, D. schrautii and D. trankimianum. They were found in the
deciduous forest or dry evergreen forests at 600-1,000 m alt.

Dendrobium draconis were also reported from the deciduous forest or
dry evergreen forests at 600-1,000 m alt. too but the species could be found
both from West Indo-Burmese element (middle part of Myanmar and eastern
part of Thailand) and Western part of Indo-Chinese element but skipping for
central part of Thailand. These may due to the deforestation for cultivated
and urban proposes. In fact, this area are lacking of almost all natural habitat
orchids.

Dendrobium jamesianum, which were-proved here that it is the allied
species but distinct from D: lafundibuluim, were first discovered in Myanmar.
Based on the herbartunwspecimens study and the survey, D. jamesianum were
recorded only from Nouth India and Myanmar.

Dendrobium wattii'is another D?infundibulum allied species. It is looked
very near D. infundubulum in appeara‘!ncle._but the molecular data proved that
D. wattii is the distinct'taxa. The specié.{s_'f/vere recorded only from India and
North Vietnam. , L

Dendrobium multilineatiuin, allied :'sp_écies of D. infundibulum, was first
discovered from Phu Bia, I.aos and this is the only one report from natural
habitat until the most recently study on Orchidaceae of Laos (Schuiteman et
al., 2008). The species was found from Xaisomboun. It can be concluded that
D. multilineaturh is the endemic spegiestto Laos:

Another Dendrobium infundibulum ally is D. virgeneum, the doubtful
speciess, Reichenbach; (1884)- distinguished: this species-from B; infundibulum
because. its labellum has' 2"keels, which I cotuld notsee from the dried type
specimen. Moreover, there is only one collection of this taxa (the type
specimen) from Myanmar. No more material for study the morphological
characters. However, I still keep D. virgineum as a species in Formosae sensu
stricto because of its hairy leaf character.

There are various plants and variation of the D. infundibulum allied

species in the northern and northeastern part of Thailand but they are actually
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D. infundibulum based on the morphological character of the labellum and the
molecular data analysis.

Dendrobium  xanthophlebium is first discoveries from Myanmar.
Seidenfaden (1985) expected that the small fragment of Thai collection from
Doi Langka, Chiang Mai Province (Kerr s.n., K!) could possibly be this species.
In my opinion, that specimen is hardly to identify but it look like D. sutepense,
not D. xanthophlebium. Furthermore since 1985 to nowadays, there is no
recorded of D. xanthophlebium from Thailand. I conclude that the species is

endemic to Myanmar.

Malesian species

There are 16 Fommiosae sensu stricto species, were recorded from the
Malesian element. Fousteen species mainly distributed on Sumatra, Borneo
and Sulawesi Islands: Dendrobium ayztszi, D. bostrychodes, D. erythropogon, D.
igneoniveum, D. lowii, D. ovipostof!iferum, D. " radians, D. sculptum, D.
singkawangense, D. sisuronense, D: spect&%}iééimum, D. tobaense, D. toppii and D.
vogelsangii. However, most species occu_i-;l:ea_i,- in Borneo Island.

The other two species are Dend;;)bjum cruentum and D. suzukii. The
former species is.endemic and reported from southern part of Thailand,
below isthmus or called Malay-Penninsular. D.. suzukii occurred in the
southern part of Vietnam, approximately at the same latitude with D.
cruentum. Therefore,d included this speciesin Malesian species.

There are 5 closely related species of Derndrobium cruentum: D. ayubii, D.
cruentuin, L. tobaense, Dwtoppii-and D suzukii,which shared.the morphological
characters such flower form, shape of side lobes of the labellum and shape of
the mentum. It is reasonable that all species were distributed in the same
element.

The molecular study suggested that the Bornean species, i.e.
Dendrobium bostrychodes, D. lowii, D. ovipostoriferum and D. singkawangense, are
the related species as well as D. spectatissimum and D. vogelsangii. The result

leaded to hypothesize that those species were evolved from the same



295

ancestral Formosae species, which was distributed from the mainland. After
the plate tectonic happening, Sumatra, Borneo and Sulawesi Islands were
separated from the mainland Asia. The Formosae Bornean species started their

own evolution to the present species.

6.2 Sectional circumscription of Formosae sensu stricto

The phylogenetic analysis of 50 samples of Dendrobium section
Formosae, 9 related sections and an outgroup section was conducted on
combined data of internal transcribed<spacer (ITS) region of the 185-26S
nuclear ribosomal DNA-and a maturase-coding gene matK of chloroplast
DNA. The phylogenetic analysis results do not support the monophyly of the
currently circumscribedeForsiosae species. This corresponds with the previous
studies (Yukawa et al. 4998, Wongsawad et al., 2005). Moreover, the result
also shown that the Philippines native species are not the closely related
group to species from mainland Asia,‘!Sun_latra, Borneo and Sulawesi Islands.
Both of these two groups have thei1:-;_:._l E;wn clade with strongly bootstrap
support (BP=100). s M

These molecular interpretatio;l_-s,;_ are in agreement with the
morphological study. All of the species from mainland Asia, Sumatra, Borneo
and Sulawesi Islands share the morphological character in the presence of
dark hirsute hairs o1t their leaf blades and leaf sheaths while the species from
Philippines Islands plackeds jofs thisy character.) Bothy results suggested the
removal of thejhairless species from this section.

Therefore,«it ean-be-concluded that the:hairiness .character could be
used as the diagnostic character of section Formosae sensu stricto. In addition,
the additional characteristics should be included in the section
circumscription: 1) psuedobulbs with far distichous leaf arrangement; 2)
inflorescences with 1-4 flowers or up to 6 flowers; 3) labellum with more or
less callus (excepting for Dendrobium kontumense).

The study on leaf surface of 63 samples of Dendrobium section Formosae

and 3 related sections by using scanning electron microscope, shown that
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most of Dendrobium species share the leaf surface characters. The stomal
shape, stomatal type and epidermal hairs are the most informative characters.
However, these characters are taxonomic useful for grouping taxa at sectional
level.

The stomatal type and shape of all Formosae sensu lato species, section
Distichophyllum and section Conostalix are identical in having tetracytic
stomata and stomatal shape type II while section Dendrobium has anomocytic
stomata and stomatal shape type I. Hairs of Dendrobium section Formosae
sensu stricto (hairs absent in Philippines #£ormosae species) are the twist and
aduncate. The hairs characters which present-onleaves and leaf sheaths of D.
lamrianum and D. nemorale, .section Distichophyllum species, are similar to
Formosae, i.e. twist buisnot aduncate hairs. However, this hairs character
differs from D. pachyglessumny and D. senile of section Conostalix and section

Dendrobium, respectively. n

The cuticular sculpturing ‘on léave_s of most species of all sections in
this study is the same patte-rn‘: smoo;th_J'on adaxial surface and striate on
abaxial surface. Only Dendrobinm trigéﬁqus and D. bellatulum have the
irregular cuticular sculpturing, which méiy_be useful for species identification.

The varieties-of morphological characters have been employed in this
revisionary work. Adl of them are based on the floral feature. The vegetative
character, the qualitative characters were avoided.

The shape)of mentumrisithe first character; used=for distinguished the
section into 4 groups: broadly conical, shortly conical, narrowly conical and
very narrowly, conical.~The- mentum’s characterswas ,alse~used in previous
work (Seidenfaden, 1985) but distinguished Formosae into 2 groups (saccate
mentum and extinctoriform mentum). The other taxonomic important
characters used in this study are:

1) Shape of the petals
2) Keel on abaxial surface of the sepals
3) Shape of side lobes and mid-lobe of the labellum
)

4) Details on the labellum, such as keels and callus characters.
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Some characters were previously unused but are proved to be useful
and important characters in this work, including ratio between length of
mentum and length of dorsal sepal, flowers resupination, length and width of

side lobes compare with those of mid-lobe.
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