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What should Phak pai nam of Thailand be called?
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ABSTRACT. Phak pai nam or Phak paew is the largest plant group, belonging to the family
Polygonaceae. The circumscriptions of the generic name between Persicaria and Polygonum
for the Phak pai nam are still under confusion and open to debate. The Phak pai nam
genus is approximately 21 species in Thailand. They are mainly distributed in northern and
northeastern regions, from sea level to 2,560 m. Some are medicinal plants and some are
widely used as vegetables. In this review, the author presents the basic aspects of the
generic name, classification idea and the generic name of Phak pai nam

used in Thailand.
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Code of Botanical Nomenclature: ICBN)
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FUFIUINGT 1. SnEMATY Meisner (1826); Gross (1913);
2. msfinselifivuudasfiiaannan | Steward (1930);
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Flora of the Malay Peninsula Ridley (1924)
Flora of Java Baker & Bakhuizen van den Brink (1963)
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NIANUVDINIR RILULTISUHA (reticulate) RILULLNRBY (psilate)
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sz lo@n (tetracytic) (MWA 29) azualulo@in (anomocytic)
W l@n (paracytic) (m‘wﬁ 2% ey 2al)
lalaalo@n (cyclocytic)
= 6 = =
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QUATITE. QUANTIL.
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In vitro micropropagation of Bauhinia sirindhorniae
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ABSTRACT. This research objective was to study on shoot multiplication of Bauhinia
sirindhorniae conducted from cotyledonary nodes. The explants were cultured on MS media
containing 0, 1, 2, 2.5, 5, 10 and 15 puM BA with or without 1 g/L activated charcoal (AC)
for six weeks. The results showed that there was statistically significant difference in the
concentration of BA and AC affecting average number of shoots. Medium supplemented
with 10 uM BA provided the highest average number of shoots (3.5 shoots/explant). Moreover,
BA concentrations with or without 1 g/L. AC caused difference of shoot number, which 10
uM BA without AC provided the highest average shoot number (4.9 shoots/explant). The
results revealed that activated charcoal had effects on shoot length and number of node, which
the medium without AC provided the highest average shoot length (2.14 cm) with average
number of node at 2.7 nodes. After shoots were cultured on 2 MS medium supplemented
with 0, 0.5, 1, 3 and 5 uM IBA for root induction. The results showed that IBA at all
concentrations could induce rooting for 100%, which 1 uM IBA provided the highest average
number of roots (2.6 roots/explant).

Keyworps: Bauhinia sirindhorniae, in vitro, cotyledonary node, BA, IBA

INTRODUCTION locally known in Thai as “Sirindhorn-vallee”,
a plant indigenous to northeastern Thailand
(Larsenetal., 1984; Larsen & Larsen, 1997).
The infusion of its stem is used by Thai

Bauhinia sirindhorniae K. & S.S.
Larsen was named by gracious permission
dedicated to her royal highness princess
Maha Chakri Sirindhorn, who has made great
efforts to conserve the natural environments
in Thailand (Picheansoonthon & Mokkamul,
2001). Itis a tendrilled liana belonging to the
family Leguminosae-Caesalpinioideae,

local traditional practitioners as an
anti-inflammatory in muscular pain
(Athikomkulchai et al., 2005). Furthermore,
it is an endemic and rare species of Thailand
which is nearly risk to extinct. Thus, the aim

* Corresponding author: tharawoot_thitima@hotmail.com
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of this work was to develop an efficient
protocol for the in vitro multiplication via
cotyledonary nodes of B. sirindhorniae. This
technique would facilitate an alternative
method for rapid large-scale clonal
propagation outdoor establishment and
ex situ conservation of this plant.

MATERIALS AND METHODS

Preparation of plant material

The pods (dark green to light brown) of
B. sirindhorniae (Figure 1) were washed
thoroughly using running tap water. Then the
pods were dipped quickly in 95% alcohol
and flamed over a spirit lamp. The seeds were
then placed on MS medium (Murashige &
Skoog, 1962), one seed per bottle free
hormone was used for in vitro seed
germination.

In vitro shoot multiplication

Cotyledonary nodes were collected from
20 days old aseptically grown seedlings.
Then the explants were cultured on MS
media containing 0, 1, 2, 2.5, 5, 10 and 15
uM BA with or without 1 g/L activated
charcoal (AC) for 6 weeks. The numbers of
shoot, shoot length and number of node were
recorded. The experiment was bifactorial
(BA concentrations x with or without AC)
randomized in CRD (Completely
Randomized Design) with ten replications
per treatment. Analysis of Variance (ANOVA)
followed by Least Significant Difference Test
(LSD) was used to identify the effect of
various treatments.

THITIMA THARAWOOT ET AL.

In vitro rooting

Shoots, 3-4 cm height, from
multiplication media were cultured on 'z
MS media containing 0, 0.5, 1, 3 and 5 uM
IBA for 4 weeks. The percentage of rooting,
numbers of root, root length and number of
lateral root were recorded. The experiment
design was CRD with ten replications per
treatment and presented in mean + standard
deviation (SD).

All cultures were maintained under
fluorescent illumination with 16/8 h. light/
dark cycle at 25 + 1°C. The pH of the medium
was adjusted to 5.7 with IN KOH or 1IN HCl
before adding agar (7.5 g/L).

RESULTS AND DIScuUssION

In vitro shoot multiplication

In this study, cotyledonary nodes
obtained from 20 days old seedling in vitro
were used as explants. Pierik (1987) reported
that young, soft (non-woody) tissues are
generally more amenable for culture than
older woody tissues. Cotyledonary nodes are
a young tissues. Thus, they are tend to
achieve high morphogenic response for this
study. When cotyledonary nodes were
cultured on MS media containing 0-15 pM
BA with or without 1 g/L activated charcoal
(AC), BA concentrations had effect on shoot
multiplication. It was found that when BA
concentrations were increased, number of
shoot was increased. The highest average
number of shoot was 3.5 shoots when
cultured cotyledonary nodes on MS medium
supplemented with 10 uM BA (Table 1).
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Since BA is one of cytokinin like substances,
generally added to culture medium to
stimulate cell division, and promote
transcription and protein synthesis, especially
protein important on cell division. Thus, BA
could induce shoot multiplication (Lyndon,
1990; Taiz & Zeiger, 2002). The medium
with or without 1 g/LL AC had effect on shoot
multiplication. It was found that the medium
without AC, the number of shoot was
significantly higher (2.9 shoots) than on
media with AC (2.1 shoots) (Table 1).
Activated charcoal is commonly used in
tissue culture media, which may promote or
inhibit in vitro growth, depending on species
and tissue used. Moreover, activated charcoal
adsorbs not only the inhibitory substances
but also growth regulators and other organic
compounds, or may slowly release growth
promoting substances in culture medium
(Pan & van Staden, 1998). Thus, shoot
multiplication of B. sirindhorniae cultured
on the media containing AC would be
reduced. For the interaction effects of BA
concentrations and with or without AC, the
result showed that there were significantly
differences on number of shoot. The medium
supplemented with 10 uM BA and without
AC give the highest number of 4.9 shoots
(Table 1 and Figure 2).

For shoot length and number of node,
the result showed that shoot length and
number of node were increased when BA
concentration was increased. BA at 2 uM
gave the highest average shoot length (2.42
cm) with average number of 3.4 nodes.
However, when BA concentrations were
above 2 puM, shoot length and number of

node were reduced (Tables 2-3). Higher
concentration of BA in culture medium could
inhibit shoot growth, shoot regeneration
(Bonga, 1982; Rout, 2004) and could be toxic
to plant cell (Mok & Mok, 1994). Similar
results reported by Tharawoot (2009) showed
that shoot length of coltyledonary node
culture of Bauhinia siamensis was reduced
when BA concentration was higher than 10
puM. Besides, AC had effect on shoot length
of B. sirindhorniae (Table 2). The results
showed that on the medium without AC, the
average shoot length (2.14 cm) was
significantly higher than on the medium with
AC (1.55 cm) which was different from other
woody plants such as Acacia mearnsii
(Quoirin et al., 2001), Taxus wallichiana
(Datta & Majumder, 2006), Lycopersicon
esculentum (Bhatia & Ashwath, 2008) and
B. siamensis (Tharawoot, 2009). Those
previous reports showed that the medium
with AC could improve shoot elongation
greater than the medium without AC. Other
factors such as endogenous hormone levels
or medium pH, especially activated charcoal
could cause pH change of medium as well
(Tharawoot, 2009). In addition, Ostrolucka
et al. (2010) reported that medium pH has
effects not only on the uptake of medium
ingredients but also on enzyme activity of
chemical reactions. Thus, the pH changes in
the medium caused by AC might bring about
poor shoot elongation.

In vitro rooting

In this study, when shoots were cultured
on 2 MS media containing 0, 0.5, 1, 3 and
5 uM IBA. All concentrations of IBA could
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induce root formation and gave 100% rooting
within 14 days after culturing on the rooting
medium. The in vitro rooting ability depends
on many endogenous and exogenous factors
such as genetic background, physiological
influences, age and the ontogenetic phase of
mother plant, environment (light and
temperature) and composition of the nutrient
medium (Mencuccini, 2003). Moreover, IBA
is a synthetic auxin, generally included in a
culture medium to stimulate callus production
and cell growth and particularly roots
(Hopkins, 1995). IBA is also commonly used
to promote root initiation in many woody
plants (Naghmouchi et al., 2008). Present
experiment showed that root numbers of
shoot cultured on the medium with IBA were
higher than ones on the medium without IBA
(Table 4), in which 1 uM IBA gave the
highest root number (2.6 roots). Similarly to
the study of Belide et al. (2010), they found
that when shoots of Pongamia pinnata were
cultured on %2 MS media containing 0, 0.5,
1, 2 and 3 mg/L IBA, the medium with IBA
gave higher the number of root than the
control (0 mg/L IBA). However, for lateral
root number from this research, the medium
without IBA gave the highest percentage of
lateral rooting at 70% with average number
of 2.3 lateral roots (Table 4 and Figure 3).
The result also showed that when
concentrations of IBA were increased, length
of root was reduced. That might be a result
of root initiation and development inhibition
by high auxin concentrations (Puddephat
et al., 1999). In addition, current research

THITIMA THARAWOOT ET AL.

found that callus formation was obtained at
the basal cut end and increased callus
formation with increased IBA concentrations
(data not shown) because auxin promotes
cell division and callus formation in plant
tissue culture (Pierik, 1987). Similarly, the
study of Gitonga et al. (2010) found that
callus formation was obtained at the basal
cut end when shoots of Macadamia spp. were
cultured on %2 MS media containing 0.5, 1
and 4 mg/L IBA. Ault & Havens (1999)
reported that the production of callus on the
rooted shoots could inhibit subsequent shoot
acclimatization. Moreover, the developed
callus inhibited further growth and finally
caused the death of the shoot (Khan et al.,
2002). Thus, further study of callus reduction
to enhance survival rate should be carried out.

CONCLUSION

The results of this study show that BA
concentrations had effect on shoot
multiplication. Large numbers of shoots can
be propagated from one cotyledonary node
within 6 weeks (4.9 shoots/explant).
However, numbers of shoot and shoot length
were reduced when AC was added to the
culture medium. For rooting, IBA could
induce root induction and at all concentrations
gave the percentage of rooting at 100%.
These results can be use to develop a protocol
of micropropagation for other Bauhinia
species and leguminous trees.
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TasLE 1. Shoot number from cotyledonary nodes of B. sirindhorniae after culturing on MS
medium supplemented with 0-15 pM BA and with or without 1 g/L. AC for 6 weeks.

number of shoot !

BA Conc. AC (g/L) average?
(M) 0 1
0 1.7a 2.0a 1.9X
2.0a 2.0a 2.0X
2 2.2a 2.2a 2.2XY
2.5 2.4a 2.4a 2.4XY
5 2.6a 2.0a 2.3XY
10 4.9b 2.0a 3.5Z
15 4.3b 2.0a 32YZ
average® 2.9A 2.1B

CV (%) = 67, Y-2-¥The values follow by the same letter in the same sequence (A, B; X, Y, Z; a, b) are not
significantly different at the 95% confidence level by the least significant difference test.

TaBLE 2. Shoot length from cotyledonary nodes of B. sirindhorniae after culturing on MS
medium supplemented with 0-15 pM BA and with or without 1 g/L. AC for 6 weeks.

shoot length (cm)

B‘ZS&;‘ ¢ AC (g/L) averageV
0 1
0 1.60 1.96 1.78abc
2.52 1.51 2.02bcd
2 3.09 1.75 2.42d
2.5 2.74 1.67 2.20cd
5 1.98 1.36 1.67abc
10 1.66 1.35 1.50ab
15 1.38 1.25 1.31a
average? 2.14X 1.55Y

CV (%) = 57, -2 The values follow by the same letter in the same sequence (a, b, ¢, d; X, Y) are not
significantly different at the 95% confidence level by the least significant difference test.
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TaBLE 3. Number of node from cotyledonary nodes of B. sirindhorniae after culturing on
MS medium supplemented with 0-15 uM BA and with or without 1 g/L AC for 6 weeks.

number of node

Bl?u(;[);l “ AC (g/L) average!
0 1
0 1.2 1.6 1.4a
3.4 1.9 2.7bc
2 4.4 2.4 3.4c
2.5 4.1 2.4 3.2¢
5 23 1.6 1.9ab
10 1.9 1.4 1.6a
15 2.1 1.4 1.8a
average? 2.7X 1.8Y

CV (%) = 55.3, "2 The values follow by the same letter in the same sequence (a, b, ¢; X, Y) are not
significantly different at the 95% confidence level by the least significant difference test.

TasLE 4. Effects of IBA on root induction of B. sirindhorniae.

IBA Conc.  lateral rooting number of root root length (cm)  number of lateral
(M) (%) (=SD) (=SD) root (+SD)
0 70 1.8+£0.5 3.14+1.0 23+29
0.5 40 1.8+£0.6 237+1.2 0.6+1.0
1 60 26+1.4 2.67+0.9 14+1.7
3 50 23+1.3 1.51+1.1 1.8+2.9
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FiGure 2. Shoot multiplication from cotyledonary nodes of B. sirindhorniae after culturing on MS medium
supplemented with 0-15 uM BA and for 6 weeks with (A.-G.) or without (H.-N.) 1 g/L AC.

IBA O IBA 0.5 IBA 1 IBA3 IBAS

FiGure 3. In vitro rooting of shoot cultured on ¥ MS medium supplemented IBA at 0-5 uM for 4 weeks.
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ABSTRACT. Recent fieldwork to Central Laos region unveils two new records of Argostemma
Wall., namely A. neurocalyx Miq. and A. siamense Puff for Laos. Detailed descriptions
and photographs of these two species are provided here. A key to all Argostemma species

enumerated for Laos is given.

Keyworbs: Agrostemma, Laos, new record, Rubiaceae

INTRODUCTION

Argostemma Wall. (Rubiaceae) is a large
complex genus of the subfamily Rubioideae,
tribe Argostemmateae with ca. 100 species
in the Old World tropics (Robbrecht, 1988;
Mabberley, 2008). The genus is mainly
confined to Southeast Asia, with only two
species occurring in tropical West Africa
(Sridith & Puff, 2000; Mabberley, 2008).
Pitard (1922, 1923 & 1924) enumerated
seven species of Argostemma for Indo-china,
but not a single species recorded for Laos.
Later, Newman & Thomas, et al. (2007) and
Newman & Ketphanh, et al. (2007) recorded
the first species of the genus for Laos,
A. laeve Benn. from Khammouan province.

On expeditions to the Phou Khao
Khouay National Protected Area in
Bolikhamxai province between 2009-2012,
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specimens belonging to Argostemma were
collected and these are now identified here
as A. neurocalyx Miq. and A. siamense Pulff,
two new records for Laos.

MATERIALS AND METHODS

Field collections were conducted
between October 2009 and June 2012 at Tad
Leuk and Tad Xay, both localities are within
the boundary of the Phou Khao Khouay
National Protected Area in Bolikhamxai
province. All plant specimens collected were
examined and deposited in the Biology
Herbarium, National University of Laos, as
well as the Khon Kaen University Herbarium,
Thailand (KKU). Morphological characters
and measurements were taken directly from
living or dried herbarium specimens. A key
to all Argostemma species in Laos is
constructed with descriptions of two newly
recorded species. Ecological observations
and distribution data were recorded and
photographed in the field.



22 SOULIVANH LANORSAVANH & PRANOM CHANTARANOTHAI

TaAaxoNnoMIiC TREATMENT

KEY TO THE SPECIES

1. Corolla bell-shaped ...........cceeueenneenne.
1. Corolla star-shaped ...........cccceeevurennnnne.

2. Leaves scattered along stem; stem prostrate to suberect, pubescent; style exceeding

anthers less than 1 mm long ................

................................................... A. laeve

2. Leaves clustered; stem erect, glabrous; style exceeding anthers more than 1 mm

1. Argostemma neurocalyx Miq., Ann.
Mus. Bot. Lugd.-Bat. 4: 229. 1890.—
A. cambodianum Pitard, Fl. Gén. 1.-C. 3(1):
78. 1922 — A. albovenatum Geddes, Bull.
Misc. Inform., Kew 1927: 164. 1927 —
A. craibianum Geddes, Bull. Misc. Inform.,
Kew 1927: 165. 1927.— A. umbellatum
Geddes, Bull. Misc. Inform., Kew 1927: 169.
1927.— A. umbellatum Geddes var. australe
Craib, Fl. Siam. En. 2(1): 33. 1932.—
A. platyphyllum Merr., Univ. Calif. Publ. Bot.
15: 275. 1929.— A. plumbeum Craib var.
obtusum Craib, F1. Siam. En. 2(1): 31. 1932.
Type: Indonesia, Sumatra, Junghuhn s.n.
(holotype U).

Perennial herb with tubers. Stems erect,
1-10 cm long, pubescent. Leaves opposite,
in one or two pairs (one leaf pair several
times larger than the other and internode
between leaf pairs very short), strongly
unequal; lamina membranaceous, ovate or
elliptic, the larger one 3-7 by 2.5-6 cm, the
smaller one 0.5-3 by 0.5-2 cm, base cuneate,
apex acute; lower leaf surface pale or light
green; upper leaf surface dark green, sparsely
hairy, with or less commonly without white
patches, dots or streaks along midrib and

............................................. A. siamense

veins, sparsely to densely hairy on midrib
and veins below; midrib with several pairs
of ascending lateral veins, both prominent
and raised below; petioles ca. 3 mm long,
glabrous or pubescent; stipules triangular, tip
bifid, ca. 1 by 0.5-2 mm, pubescent.
Inflorescence 3-10-flowered, umbel-like;
peduncle 1-3 cm long, glabrous; bracts 4 or
5, basally fused for up to half of their length,
forming a cup-like involucre; bract pairs
more or less equal, elliptic, ovate or broadly
triangular, 0.5-4 by 0.3-4 mm, pale green
or white, entirely glabrous to sparsely
pubescent, raphides conspicuous; pedicels
2-6 mm long, pubescent. Flowers 4-merous,
slightly zygomorphic. Calyx pale green to
whitish, succulent in fruiting; lobes triangular,
2-4 by 1-3 mm, erect or spreading, sparsely
pubescent outside. Corolla white, bell-
shaped, glabrous; tube 2-4 by 0.3-2.5 mm;
lobes triangular, 1.5-2 by 1.5-2 mm, spreading
or slightly reflexed. Stamens 4, free, inserted
near the base of the corolla tube; filaments
0.5-1.5 mm long; anthers yellow, basifixed,
oblong, 1.5-2 mm long, without apical
appendage, opening by subapical pore.
Ovary sparsely pubescent; style filiform, ca.
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2.5 mm long, shortly exserted from corolla
tube, glabrous; stigma capitate. Fruit
globose, 1.5-2 mm in diam., sparsely
pubescent. Figures 1A-B.

Distribution.— Laos (Bolikhamxai
province: Tad Leuk and Tad Xay), Thailand,
Cambodia, Peninsular Malaysia, Sumatra,
Java, Borneo.

Ecology.— On moist rocks or stream
banks in evergreen forest, alt. 0-500 m.
Flowering recorded from June to August,
while fruiting is from August to January.

Specimens examined.— Lanorsavanh
202 (Biology Herbarium NUOL, KKU), 579
(Biology Herbarium NUOL).

Notes.— Argostemma neurocalyx has a
distinctive elliptic or ovate leaves, with the
leaf base either rounded or cuneate and leaf
apex acute.

2. Argostemma siamense Puff, Thai For.
Bull. (Bot.) 37: 139.2009.— A. monophyllum
Sridith, Nordic J. Bot. 19: 171. 1999, non A.
monophyllum Ridl., J. Bot. 65: 27. 1927,
nom. illeg. Type: Thailand, Loei, Phu Luang,
Phusomsaeng & Bunchuai 8 (holotype BKF;
isotype K).

Perennial herb, attached to substrate
with dense, much-branched matted roots.
Stems erect, 3-8 cm long, glabrous. Leaves
opposite, in one strongly unequal pair or in
2 pairs (then always a solitary leaf several
times larger than the others and internode
between leaf pairs very short, pseudo-
verticillate); lamina chartaceous, elliptic or
ovate, the larger one 4.5-14 by 3-5.5 cm, the
smaller one 0.5-4 by 0.1-3 cm, base cuneate,
apex acuminate, yellowish when dry,
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glabrous on both surfaces; midrib with
several pairs of ascending lateral veins, both
prominent and raised on both sides; petioles
subobsolete; stipules ovate, tip bifid, 1-8 mm
by ca. 0.5 mm, glabrous. Inflorescence
1-10-flowered, umbel-like or sometimes a +
lax compound cyme; peduncles 2-7 cm long,
glabrous; bracts paired or in groups of 4, free,
elliptic, 2-5 by 1-2 mm, green, glabrous;
pedicels 5-15 mm long. Flowers 5-merous,
actinomorphic. Calyx green; lobes triangular,
0.5-1 mm by 0.5-1.2 mm, suberect, glabrous
or pubescent to densely pubescent outside.
Corolla white, star-shaped, entirely glabrous;
tube 1-2 mm; lobes narrowly triangular, 4-9
by 1.5-3 mm, spreading. Stamens 5; filaments
free, 1-2 mm long; anthers coherent into an
anther cone, yellow, semi-medifixed, slightly
sagittate at base, oblong, 3-4 mm long, with
apical appendages 1-2 mm long, opening by
longitudinal slits. Ovary glabrous or
pubescent; style filiform, 5-8 mm long,
exserted from anther cone for 1-1.5 mm long,
glabrous; stigma capitate. Fruit globose,
1.5-3 mm in diam., glabrous or sparsely to
densely pubescent. Figures 1C-D.

Distribution.— Laos (Bolikhamxai
province: Tad Leuk and Tad Xay), Thailand.

Ecology.— On moist rocks (observed
mostly on granite) in evergreen forest, often
forming large populations, alt. 20-850 m.
Flowering recorded from June to August,
while fruiting is from July to September.

Specimens examined.— Lanorsavanh
69 (Biology Herbarium NUOL, KKU), 188
(Biology Herbarium NUOL, KKU), 200
(Biology Herbarium NUOL, KKU), 201
(Biology Herbarium NUOL, KKU), 204
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(Biology Herbarium NUOL), 207 (Biology
Herbarium NUOL, KKU), 577 (Biology
Herbarium NUOL).

Notes.— A. siamense has elliptic leaves,
semi-medifixed stamens and style which is
much longer than anther 1-1.5 mm. The Lao
collection extends the range of A. siamense
which so far has been recorded only from
north-eastern, eastern, south-eastern and
central floristic regions of Thailand.
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FiGure 1. A.-B. Argostemma neurocalyx: A. A portrait of the plant highlighting its leaves and inflorescence;
B. Close-up of the bell-shaped flowers. C.-D. Argostemma siamense: C. A flowering individual showing
an unequal pair of leaves, and the posterior part of the inflorescence; D. Close-up of the star-shaped flower.
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A note on the anthropogenic impacts on the native vascular
plants in the Himalayan Range of Merak, Sakteng Wildlife

Sanctuary, Bhutan

KArRMA JamMTsHO™ & KITICHATE SRIDITH

Department of Biology, Faculty of Science, Prince of Songkla University, Hat Yai, Songkhla 90112, Thailand

ABSTRACT. The vegetation survey was conducted along the altitudinal gradient (3,320-4,510
m) in the Himalayan Range of Merak, Sakteng Wildlife Sanctuary in Bhutan from February
to September 2012. A total of 125 species of native vascular plants were recorded. The impacts
of anthropogenic influence on the native vascular plants in the study areas were noticed. The
data revealed random decrease and then gradual increase in the pattern of vascular plant
diversity clearly showing the fall in the species distribution in mid elevation ranges, which
is unusual when compared to unimodal (hump-shaped) and monotonically decreasing patterns
along the increasing altitudinal gradient. This unusual trend might be due to the varying local
topography and the influence of various anthropogenic activities: cattle grazing and trampling,
and extraction of forest products. Overgrazing and trampling were observed mostly above
the timberline areas, where as more extraction of forest resources were observed within the
timberline. The data also showed that the fragile alpine environment of Merak has high plant
diversity including some endemic, rare, and important plants that are susceptible to
anthropogenic pressures. Implementation of strict conservation policies to assure conservation
of both the nomadic culture and the fragile natural environment was found necessary.

Keyworbps: anthropogenic impact, native vascular plants, Himalayan Range of Merak,
Sakteng Wildlife Sanctuary

INTRODUCTION the intensive dependence of human on forest
o resources for their livelihood. “It alters

Anthropogenic disturbance on natural . .
species richness and other ecosystem

properties.” (Kumar & Ram, 2005). There

has been a lack of scientific information in

forests has been a long-standing and
widespread feature in most of the forests of

the Himalaya (Singh & Singh, 1992), due to the management programme all over the
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Himalaya (Sundriyal & Sharma, 1995).
Therefore, it has resulted in the habitat
destruction and over-exploitation of resources
through grazing practices, which directly
affected biodiversity (Heywood, 1995).
While grazing is potentially capable of
creating imbalance in any kind of the natural
ecosystem, Roder et al. (2002) had strongly
recommended the importance of grazing
practices in conifer forest as it removes
herbaceous biomass, enhances regeneration
of conifer species and reduces damage done
by small rodents. In the alpine meadows,
pastoral grazing was observed to be
necessary as it suppresses the overgrowth
of opportunistic indigenous herbs and
maintains alpine meadows (Kala, 2004).

Sakteng Wildlife Sanctuary (referred to
as SWS hereon) in the East of Bhutan
Himalaya was declared as one of the
protected areas of Bhutan in 2003. Since its
inception, only a short survey was conducted
on flora and fauna in 2005 for 10 days (also
see Adhikari, 2005). No informative scientific
research has been done thenceforth due to
the remoteness and proximity of its
ecologically important areas to the
international border. Therefore, the local
inhabitants, brokpas—the Men of Pastureland/
Nomadic Herders, got almost free access to
the natural resources like wood and timbers
easily; adopted and expanded pasture land
for animal grazing that led to the degradation
of natural environment. As per the Chapter
VIII of the Forest and Nature Conservation
Rules of Bhutan 2006, pastoral practices are
allowed for the local inhabitants within the
protected areas on the condition that they

KARMA JAMTSHO & KITICHATE SRIDITH

comply with a certain set of regulations of
the government (Ministry of Agriculture and
Forests, 2006). However, such provision has
led to public-management conflict today, and
has hindered successful implementation of
conservation policies in SWS. Since the
human disturbances are more devastating
than those occurring naturally for the
environment, implementation of strict
policies for sustainable use of the natural
resources should be prioritized.

In the present study, the vegetation
surveys were conducted along the altitudinal
gradient ranging from 3,320-4,510 m above
sea level (asl) in the Himalayan Range of
Merak (referred to as HRM hereon) under
SWS in Trashigang, Bhutan. The primary
objective of the study was to determine the
pattern of native vascular plant diversity.
Involvement of the anthropogenic
disturbances were observed in the course of
surveying to fulfill the objective and found
to have adverse impacts on the species
diversity of the native vascular plants.
Therefore, the focus of the study was
bifurcated and equal importance was given
to the anthropogenic disturbances as well.
However, the degree of anthropogenic
disturbances was not taken into account
during the survey. The result obtained from
the survey was compared with the results of
other similar surveys in published literatures.

METHODS AND STUDY SITES

Merak lies within the protected area of
SWS (Figure 1) under Trashigang district in
the East of Bhutan. It is mostly inhabited the
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brokpas: a unique folk of people with unique
nomadic culture. It is also one of the aims of
SWS to preserve culture of brokpas besides
the natural environment.

Twelve study plots were identified
preferentially and subjectively (following
Kent & Coker, 1994) along the Jomokungkhar
Trail (27°15.387-27°17.762 N and 91°48.758-
91°50.268 E) in the HRM from 3,320 m to
4,510 m asl (Figure 1). The plots were
selected based on either presence of natural
remnants (relicts) or least disturbed patches
of vegetation. The surveys were conducted
from February to September 2012. Vascular
plants were collected and recorded from
every study site once a month. All the
specimens were identified using available
taxonomic literatures. Voucher specimens

were processed accordingly as directed in
“The Herbarium Handbook” (Bridson &
Forman, 1998) and deposited at the National
Herbarium in Thimphu, Bhutan. The
topographic features of every study site were
also recorded for the analysis (Table 1).

REsuLTS

In total, 125 species of vascular plants
were collected that comprised 116 species
of angiosperms, five species of ferns, and
four species of gymnosperms (two conifers
and two junipers). The diversity patterns of
herbs, shrubs, trees, and the overall
distribution pattern of vascular plants along
the altitudinal gradient were analyzed
and shown (Figure 2).

TasLE 1. Showing study sites, elevations, degree of slopes, vegetation types and number of

species in each site.

Altitude Degree of

Number of Species

Study Sit Vegetatio
HOYSEES () Slope ceetation Tree Shrub Herb
Site 1 3,320  Flat Riverine forest 3 6 20
Site 2 3,420 4 4 4
- Slope <45°
Site 3 3,520 ) 3 1 6
Site 4 3.620 Fir-Rhododendron ) | 4
woodland forest
Site 5 3,720 1 2 3
- Slope >45°
Site 6 3,820 1 1 5
Site 7 3,920 2 0 4
- Rhododendron krummholz
Site 8 4,020 1 0 7
Site 9 4,120  Slope <45°  Rhododendron-Juniper 0 1 8
Site 10 4,220 scrub forest 0 1 9
Site 11 4,320 . 0 0 10
- Slope >50°  Alpine meadow
Site 12 4,510 0 0 11
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Merak Block Boundary
10 Sakteng Wildlife Sanctuary
WP Jomokungkhar Trail
{98 Sudy Plots

Ficure 1. A. Map of Bhutan showing SWS; B. Map of SWS showing Merak & Jomokungkhar Trail;
C. Jomokungkhar Trail & Study Plots.

85|
—o— Herbs
30 —-m— Shrubs
—i— Trees
25 —e— Overall Distribution
k
S 20
o
(7]
© 95
o
4
10
5
0 } 4 !
3,000 3,500 4,000 4,500

Altitude

FiGure 2. Distribution patterns and number of vascular plants (herbs, shrubs & trees).
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Discussion AND CONCLUSION

The distribution pattern of plants
along the altitudinal gradient: an
impact from anthropogenic influence

The result showed that the diversity of
herbaceous vascular plants randomly
decreased from 3,320 m to 3,720 m and then
increased from 3,720 m to 4,510 m asl. The
diversity of shrubs and trees showed
randomly decreasing patterns along the
increasing altitudinal gradient (Figure 2). The
overall distribution of vascular plants along
the altitudinal gradient of HRM decreased
randomly from 3,320 m to 3,720 m, and
increased monotonically from 3,720 m to
4,510 m asl; clearly showing the fall in
species distribution in the mid-elevation
ranges. This is unusual pattern of altitude-
species diversity along the increasing
altitudinal gradient as compared to unimodal
(hump-shaped) pattern, which is supported
by many researchers both on empirical and
theoretical grounds (e.g. Lomolino, 2001;
Bhattarai & Vetaas, 2003; Grau et al., 2007).

It was not possible to compare the
species diversity of native vascular plants in
HRM between the past and present conditions
as there was not any appropriate research
alike conducted in the region. However,
Shimono et al. (2010) had conducted similar
research along the altitudinal gradient of
Qinghai-Tibetan Plateau and found that the
diversity pattern of plants increased
monotonically with increase in altitude.

The anthropogenic influence on plant
diversity in particular plant communities

The pattern of species diversity at
higher altitudes tends to violate both the
hump-shaped and the monotonically
decreasing rule due to varying factors like
local topographical variation (Table 1) and
anthropogenic influences. In the current
study, these factors are considered as the
main attributes of unusual trend in the
altitude-species diversity pattern of
HRM. Owing to the facts, the areas of
higher altitudes tend to show a rich species
diversity.

A patch of flat riverine forest (Site 1,
Table 1), was the highest diversified area
among others with luxurious growth of
Senecio raphanifolius Wall. ex DC.,
Rhododendron campylocarpum Hook.f.,
Myricaria rosea W.W. Sm., Rumex nepalensis
Spreng., Pedicularis siphonantha D. Don,
Geranium donianum Sweet, G. nepalense
Sweet, Meconopsis paniculata (D. Don)
Prain, and Delphinium viscosum Hook.f. &
Thomson, supposedly considered rare
species were found only in this area.
Unfortunately, this species rich and fragile
ecosystem was prone to exploitation and
degradation mainly due to overgrazing and
trampling.

Considering the dominant tree species,
Abies densa Griff., of major woodland forest
in HRM (Sites 2, 3, 4, 5 & 6), although it is
unsuitable for general timber, but it is still
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under the anthropogenic pressure due to
inhabitants increasing the grazing grounds
for their cattle. Deliberate damage like
felling, burning, and uprooting of individual
trees and saplings are seen today. Endemic
species Rhododendron kesangiae D.G. Long
& Rushforth and protected species Panax
pseudoginseng Wall. are seen in this area.

The Rhododendron krummholz with
slopes <45° (Sites 8, 9 & 10), formed major
type of community above timberline
vegetation. Open grounds, gaps, and margins
of this scrub community were other areas
that were highly grazed by animals due to
rich diversity of herbaceous plants. Animals
had easy access to these areas due to the
favorable topography. This had endangered
many rare plant species like Swertia
assamensis Harry Sm., Primula primulina
(Spreng.) Hara, and P. capitata Hook.,
including endemic species Rhododendron
bhutanense D.G. Long & Bowes Lyon that
are usually found in such community.

For the alpine community (Sites 11 &
12) with slopes >50°, it is richly diversified
with herbaceous vascular plants. The
dominant species in these areas are species
of Poaceae, Potentilla coriandrifolia D. Don,
Bistorta sp., Cyananthus macrocalyx subsp.
spathulifolius (Nannf.) K.K. Shrestha, and
Rhododendron setosum D. Don. The natural
alpine community found in these sites was
not much under the anthropogenic influence
due to the fact that the animals cannot access
into it because of unfavorable steep slopes.

KARMA JAMTSHO & KITICHATE SRIDITH

Due to an advent of modern economic
development, particularly the ongoing motor
road construction, it is presumed that
anthropogenic disturbances like habitation,
habitat fragmentation, logging, and
introduction of invasive alien species will be
accelerated in the HRM. Officially opened
to tourist in 2010 (World Wildlife Fund
Bhutan and Sakteng Wildlife Sanctuary,
2011), the pristine environment of SWS is
likely to face an unprecedented human
invasions like camping and hiking. Therefore,
more and detailed scientific research in the
transitional areas of SW'S should be conducted
in order to obtain records of species diversity
and to frame strong policies for effective
conservation of both the nomadic culture and
the fragile natural environment.
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ABSTRACT. The diversity of family Orchidaceae at Kaeng Krachan National Park, Phetchaburi
province was conducted from January 2010 to December 2011. Field surveys and specimen
collections were performed using line transect from Ban Krang Forest Protection unit to
Phanoen Thung Forest Protection unit, with the total distance of about 20 km, covering two
vegetation types; dry evergreen forest (300-800 m AMSL) and lower montane forest
(800-1,000 m AMSL). Ninety-five species from 49 genera and three subfamilies were found.
The subfamily Epidendroideae Kostel. is the largest, comprises of 46 genera and 92 species.
The genus Dendrobium Sw. is the most common genus, with 17 species were found. Among
95 species; 79 species are epiphytic orchids, 12 species are terrestrial and four species are
holomycotrophic. Plant status was also investigated. Five species are endemic, two species

are rare, six species are threatened, and one species is vulnerable.

AdIa: ANURAINRAL, 29Anae LT, ANENULAITIAUTINTZ

Kevyworps: Diversity, Orchidaceae, Kaeng Krachan National Park

UNKI anaandl (auaus Inenad, 2543) lasil

e e e . 4 TBNWNINUY TN 176 &na 1,157 Tia
naeld 9eagluid Orchidaceae Tatdlu o e !

. B (33T o wAT WA FUd TwgIu, 2551)

WpsdlngNaalulan wulszanm 900 ana . Y oo owoed o . .

o . 0 Tuswudind el duns s atiniden

25,000 7@ An15nIzeNUTlunnainie -

e (endemic) vadlnvyUszuim 170 Tila

(Thaithong, 1999)
an muw’af’maLtﬁaﬂi:mwﬁflqumuﬁﬁ

gp9lan IﬂzJmww:luwmauq’mm:wﬁau
(ATeTy o UAT WAT FUA TwFIuL, 2551)

Usana noaiaguSIMaaunaIvaIMaNL & 4 4 o &
L v . , Aunungevesdszinalng Sillafdszanm
lToaziueantdodld uunaiTinuaingy ' X4 e e
o R 2,915 MTWNlalNaT ATaUARNABNTaITINIa
WITIWONETAUTZAINANAA 3 NAY A NAY - e e o .
e : WTTUTUAzUsz9auAITus SRuthawalng
WITMNONBT1GANA1ABULAL- WU (Indo- Y . . A
E , _ URZANEAUTUTE IANURAINRAILTE

Burmese elements) NRUWITUWNNBTIA R - DA e e
R : FUTIQUINTHA (NTUANENWUAITNR FaiLh
niinndula3u (Indo-Chinese elements) Wa e e o .
v R ) WRSWWIAT, 2550) 129TiuNIa1TIaN 98BN T
NRNNTIWNONBTNANTAMALLELTY (Malesian . L. L ‘e .
g L a v Anuivlwaane wLAITIRLAINTZI WS
elements) (53078 auARY, 2532) 3990 b6 e oL e 4 o
h ; A L .. lduindn 8nnefisneun1sisuiieany
Wuandnarsnisnszarowusvasnas 'l e Wt e o .
3 . . ; . ndlddeaudretes Usznaunuanulin
lunlinie hasanlanunannaieaadis . . oo 4. ~ P
S Lr 4 . nnYieuNeaN@eInIslaun1vinTieea
wandelddaudge nu'laasudnszay s r ,
y - LoD . WU IN N UIBNINT Y RINANTENUAD
wnziatisaanNasnaaludszindlng nalu Y T
T s P gnnwasauinaeldineds T9a19dna
VI MNNAMUUAILEIIUTINT AT UGS



ANURANRANBVBINTIIANT U"Liﬂ,um@qﬂ PIBULAITIALAINTZI %IGWEG‘ILW‘HSIﬁ 37

rlndoldfdunaaiasaniagywug
ldluanraadulnanaunazinisdnsnn
& o & & A °
WNTU aanulumsanEIaTINIIrinmIanmN
ANUnaINRaEVaINTIAna Y iNanTu
T zyTilangndas AnmansuedmgIu
AINgT WIBYTTTINT BLAAINYT WAZNNT
o A %
nzaeRuE Tanaanmisdnsaziiudoya
o o A ° o 4
sayfinagnuy sansni llglslosd
Tumsnaunwiamseyindndisldnien
Nndazgryul AnoaIUHEULNT Tz ANRUT
Thanuguriiomau dsemaunly Wiedsemnou
& A4 . ° v a R @
ludufizsanvazgronliifiaanuiinin
RITLAY LATTIEAUITNBINTNEINT bUNUA
c?qz d‘ QU s Id 6
2030189 uannitdaya ladndudslom
GalaTINIINTIUNNBIAVRIUTEINA N
(Flora of Thailand) &wIunsansnale el
Tuawaa

ad =
ADNIIANTAN

f1373uaziiualad1aNIdnae e
IuLm@ﬁuﬁqﬂﬂ’mtmamal,lmm:mu WRIA
meq%ézm,wilﬁauunﬁﬂu W.@. 2553 Dalhan
TUIAY W.A. 2554 MULFUNIIE13I9 (line
transect) ﬁ]']ﬂ%mﬂﬁﬁnﬁqﬂmuuﬁwﬁaﬁ
na.4 (Juning) DenidraRinsanaiu
WAITEA Ne.19 (LWL HUYI) TTBENIY
Usznme 20 Alaluas AvaUANAIANAD
2 3fia leun Th@ULAS (dry evergreen forest)
ﬁmwugamm:ﬁmﬁmumwiw 300-800
LaT LLﬂ:ﬂ’l@ULﬂJ’ﬁzﬁU@%’l (lower montane
forest) ﬁmmg@mm:é’uﬁmumﬁu 800 LUAT
waandn 1,000 LA (NIVINLIBUAITIE
Fail uazWuidy, 2550) (NWA 1-2)
lagaanansianastiualat NI Idnae a7

SLumﬂamu"qmﬁau WWaUAT 1 A9 BNuA W
ANBUIAREY ﬁuﬁag’ ANBUTLALRVDIADN
JuAinanwmen19§mgIwing1u19dszns
NazdFenudaslunasarnnidualadng
Wus liuksuazmiadatinutldaas igu
FUDIAIGW U @8N WASHA NISUNAWROY
A I o @ A A A& o '
wianidn Taya Tu 1en I Aiuaad
A X a v A E o 8 o o
TaNuliles (fhd) nuudnindayanisd
aednen loun vhesgsaun anwinieg
ﬁﬁ'@@fﬁl,mﬂmwnuﬁma@% (GPS) Augy
PNITAVUNINR TN DIRNTIINWINYT2TNT
nulasnsiuinwuduniangundanlide
NUNANBINIANA (AN 1) LALAIDEN
v Wlil 6 A ‘i‘ o | 1
ﬂmﬂ"l,;mauyim I@ﬂumummﬂu@mmﬁ:q
pia laun arduniaagnnaan lu aen uas
WA (013)) KUNBLaTas 3-5 A8 WIA889
NG AN AN BT IWINLNDIUUN
1AtaUAINRIIRa Genera Orchidacearum
(Pridgeon et al., 1999) sxUTHALILATIIN
A & A o o A
Tawgnumaaingndes laglduinsuain
Lanmi‘maam&mu?mmaaﬁmdﬁnﬁww
LT Botanisk Tidsskrift (Seidenfaden, 1969,
1970, 1971, 1975a), Dansk Botanisk Arkiv
(Seidenfaden, 1975b, 1978a, 1978b, 1979,
1980), Opera Botanica (Seidenfaden, 1982,
1983, 1985, 1986, 1988, 1992) LLa:ﬁ‘H»S]
NeI1ag mﬂﬁuﬁwﬁaaﬂwﬂé’aﬂﬁﬁi:q
A o A A o o . % oA A
FRAULRINBULABINUAIa81Ina18'ldNR
Fawnnueaasigndasfiiininulily
HOWTTOWbaT NINNEIUUAITA Fa31 way
WuSAT (BKF) nawsT b anungnemaas
o Aanaf
RULAINTZWLTTING DIAMITEIBNENEAFAT
aa s 6 A a
(QBG) WNSATUNATNFNNY NRATININBAT
(BK) ARBADMINTANFATINTINGU FI0eWUT



38

MAITIWANBARAT AT INENAFAT W-
A9NTINAIINEIAY (BCU) Uazhanssowbsd
MAITTIINGN AAINENFNFAT NAINLAE
\Toglna mﬂffmumwﬁagaLﬁ'mhmuam
Hanmsfnm ldun manasdion ana uaz
ghafinuluiuidnsn dayandreliudazvila
sznavay %aquwmam%'ﬁgﬂﬁao Towas
Fo'lng snwusdse siiadh Auondes T1wan
U171nT F9NAINTTONABN UATATIIFDU
gonuawnane liudazafialassnsdeay

uniaw naanag uazame

MUTE R UER 1WA WATY9 IUCN Red List
LLa:mimzmUﬁ'uﬁj,ﬁmaumﬂ World Checklist
of Orchidaceae, (Pooma et al., 2005; Govaerts
et al., 2006; Santisuk et al., 2006) @183
v L7 =< 6'3 J =3 [ v &
nagldanmIfneluesen wnusnu s
é’aaﬂ'woﬁuﬂﬁﬁwﬁﬂuMWﬁMﬁ Ny
ONUULAITIE FaTi uszWuiiT uaz
ﬁﬁﬁﬁmffﬁﬁmgaqu NINATINITLN AT
A = €1 o 2 v A A o
Warllulszlomidannansuazindsunrinns
= A 6 3 U
anvNTsdnay sl

)#.-b

A

19.19 LINLRWYY

ARAINNAN

@

NN 1 LquﬁLﬁumaﬁﬁnmnﬂmﬂﬁﬁ'ﬂﬁqﬂmmmmaﬁ n9.4 (Ywn319) Deniaeh nﬁqﬂmu

WAIT@TN 1319 (nwiflur9) (Nan: nawgnenwuwiim@ §adth uazWuiie, 2550)



ANURANRANBVBINTIIANT U"Liﬂ,um@qw PIBULAITIALAINTZI ‘:ﬁ%'?ﬂLW‘E'ilﬁ 39

{ & 4 ' a _a L) ' a o ' a
ﬂ’]Wﬁ 2 aﬂ’]WW%ﬂﬁﬂH’llumeq“niﬂuLm&“ﬁ’l@lLLﬂdﬂi:ﬁ]’m n. ﬂ’]@uLLadLﬁuﬂ’]d“u’JﬂWﬂﬂﬁqﬂﬂ’]uLL‘V‘G“E’]@

7 na.2 (meuUa@)-%mglﬁﬁ'ﬂﬁaqﬂmum’qmaﬁ nN9.4 (1wn319); 2. TAULRILIURUIBAN NS

ONENBUWITIAN N9.4 (Tuni9); A ﬂ']@ml,é’ué’umwmUﬂﬁﬂﬁqwmmmmﬁﬁ n3.4 (wnIN)-

%mﬂﬁﬁﬂﬁqﬂmmm"maﬁ n9.19 (Lwetiui); 9.-9. ﬂw‘immszé’m‘ﬁu‘%nmmmUﬁﬁ'ﬂﬁqwmu

WAITIEN N9.19 (L wzifiura); & dhduinszauandun1aniaAindgnewuiiman ne.19

(UL HUY)-NW.36

NAN13IY

AINNNTAITIIURLLAUAI8ENINTIIA
ﬂﬁ’sU"lmum@lq'ﬂmuuﬁww@uﬁamzmu
Taniaiwsays woirndndanld 3 2uddas
49 N8 uaz 95 TiA (AW 1, MW 3-4)
Tugruwrniidundro1889016s (epiphytic
orchids) 79 wHa naqplddn (terrestrial
orchids) 12 wfia uaznaleldasnsanisies
1aile (holomycotrophic orchids) 4 wHa
N?TziaﬂﬁﬁaﬁmuaqaLLawﬁ@mnﬁqﬂﬁa
Epidendroideae Kostel. WU 46 &na 92
7%ka 3098981A8 Orchidoideae Eaton WU
2 ana 2 7 uaz Vanilloideae Szlach. Wu
1808 1 74 aqaﬁﬁiwmwﬁﬁ@mnﬁqﬂ
fa Dendrobium Sw. WU 17 THa 89833108

&Na Bulbophyllum Thouars WU 10 7%
8na Eria Lindl. WU 8 Tii@ &na Cleisostoma
Blume WAy Pholidota Lindl. WU 4 1@
aqa Acriopsis Blume, Chiloschista Lindl.,
Coelogyne Lindl., Cymbidium Sw., Pomatocalpa
Breda, Tainia Blume, Trichoglottis Blume L&
Trichotosia Blume WURNAAE 2 3Ua URZENA
5%6] WUsNaaz 1 Tia
nmMsanEWLINThaUEN U ianu
RANNWANDVRINFIL LI NINATINUN AU LA
laggnany 63 e srulngwuluanin
Audiflalas ussuaasa onmadaudain
ﬁm’m%uga waziiduangn dul@uuds
fTany 25 Tl Ssdulngazwuluanin
Anfidaudnesy ﬁmm%ugo FARTRANWY

a & Ay, oA o g o
UiL'JquqﬂIad VURILOAIAN INUDTUUDEY



40

f3ww 6 il leun w1 (Vanda lilacina
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fasciatus (Rchb.f.) Ridl.),
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§ 7 afa loun wNgN (Anoectochilus
albolineatus C.S.P. Parish & Rchb.f.),
Bulbophyllum tricornoides Seidenf., Calanthe
labrosa (Rchb.f.) Rchb.f., Baswrsasoniias
(Cleisostoma crochetii (Guillaumin) Garay),
\Basdoale (Dendrobium aphyllum (Roxb.)
C.E.C. Fisch.), 13898188 1uN32BuUNs
(D. devonianum Paxton) Ll,azl,gadﬂﬁu
Aatnias (Gastrodia fimbriata Suddee)
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. 2291287
Zodnsneans Falne” aiailn oA nNsaan
Uszans
faan
29dtias Orchidoideae Eaton
1. Anoectochilus albolineatus C.S.P. wnga ° DEF, LMF ihunand  5.0.
Parish & Rchb.f.
2. Zeuxine affinis (Lindl.) Benth. ex Hook.f. - ™° DEF o T.0.-N.N.
wdtay Epidendroideae Kostel.
3. Acampe praemorsa (Roxb.) FregTAneas = DEF o W.8.-30.9.
Blatt. & McCann
4. Acriopsis indica Wight ’gﬂWi’mmﬁEo LMF o 4.9.-N.N.
5. A. lilifolia (J. Koenig) Seidenf. L’gamuw EO LMF thunand  3.0.-18.8.
6. Agrostophyllum stipulatum (Griff.) Schitr. Basluifin LMF o 1.8.-61.91.
subsp. bicuspidatum (J.J. Sm.) Schuit.
7. Bulbophyllum adjungens Seident. -0 LMF 1UNA19  T.A.-NLN.
8. B. capillipes C.S.P. Parish & Rchb.f. -0 LMF thunay u.9.
9. B. dayanum Rchb f. Lgaamqﬂmqu £o LMF Wesann  .4.
10. B. kanburiense Seidenf. wignaafiosmyai™  LMF hunay  5.0.-8.9.
11. B. morphologorum Kraenzl. Falasredn ©° LMF AN W.8.-3.91.
12. B. nanopetalum Seidenf. -Fo LMF 1hunad  a.0.-4.9.
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13. B. orectopetalum Garay, Hamer & Siegerist - =° LMF wagan 5.9,
14. B. orientale Seidenf. FalaTranes © DEF 1UNa1N 50NN,
15. B. parviflorum C.S.P. Parish & Rchb.f.  &3lasi9ttes & LMF #ogN  N.8.-9.9.
16. B. tricornoides Seidentf. -5 DEF, LMF 11%4na1y  6.0.-W.8.
17. Calanthe labrosa (Rchb.f.) Rchb.f. - Te0 DEF, LMF %1n 5.0.-3.9.
18. Ceratostylis siamensis Rolfe ex Downie o LMF u’m“?iijﬂ W.Q.-3.8
19. Chiloschista parishii Seidenf. Boaman iy = DEF 1UNaNT  LN.E-NA.
20. C. viridiflava Seidenf. Boanaldlu = DEF AN 3.0.-L3.8).
21. Cleisostoma birmanicum (Schltr.) Garay \Basindaw LMF Vol L.,
22. C. crochetii (Guillaumin) Garay Baswiatestios ©  DEF, LMF thunad w.e.-n.o.
23. C. fuerstenbergianum Kraenzl. natlan LMF mﬂﬁqﬂ 1.8
24. C. simondii (Gagnep.) Seidenf. \Basadouiufiv e LMF AN N.81.-61.91.
25. Coelogyne schultesii S.K. Jain & S. Das -Fo LMF mﬂﬁig@ W.Q
26. C. trinervis Lind. (Bagrann © LMF mﬂ‘fiq@ W.8.-30.0
27. Collabium chinense (Rolfe) - Tero LMF wosunn 1.8
Tang & F.T. Wang

28. Corymborkis veratrifolia (Reinw.) Blume \Badian 0 DEF mﬂ‘ﬁlﬁgﬂ W0
29. Cymbidium aloifolium (L.) Sw. nelynesaw = DEF thunand  Lu.e.
30. C. bicolor Lindl. NelInNzIanNTII ™  DEF mﬂﬁqﬂ n.W.-5.9.
31. Dendrobium acerosum Lindl. naae lddaung & DEF mﬂ“?iij(ﬂ @.9.-5.9.
32. D. anosmum Lindl. (Basmenans © LMF WouNIN  W.A.-N.0.
33. D. aphyllum (Roxb.) C.E.C. Fisch. 13898 aIuss = DEF, LMF mﬂ"?'ir:gﬂ NN.-L3.8.
34. D. chrysotoxum Lindl. 1Ba9fin = LMF mﬂ"?'iqﬂ §.9.-0.8.
35. D. crystallinum Rchb.f. \Basanpaud = LMF o LB,
36. D. cumulatum Lindl. \Basmudaan = LMF 1UNaN  9.0.-5.9.
37. D. devonianum Paxton \Bosmuinunszduni™ DEF, LMF thunas  u.a.-8.9.
38. D. dixanthum Rchb.f. \Bassndan® DEF wag 3.0.-100.8.
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. 2291781
Fadngnenans Falng” siath % gasesn
Uszynsg
faan
39. D. ellipsophyllum Tang & F.T. Wang \Banas © DEF thunand  a.a.
40. D. indivisum (Blume) Miq. var. pallidum  fingtlan = LMF 7N NN.-L3.8.
Seidenf.
41. D. lindleyi Steud. 1Ba9il = LMF mﬂﬁqcﬂ §.0.-0.8.
42. D. pachyglossum C.S.P. Parish & Rchb.f. Lga\‘l"ﬂu%%l £o LMF thunad  8.8.-n.a.
43. D. palpebrae Lindl. Lgaaﬁmmmf" LMF 1hunand  u.a.-n.w.
44. D. polyanthum Wall. ex Lindl. \Basanpuinie = LMF 1hunand  u.a.-1.8.
45. D. porphyrochilum Lindl. 1Ba9an LMF Wown WA
46. D. thyrsiflorum B.S. Williams Baswawlaluumu LMF mﬂ"?iqﬂ n.0.-3.9.
47. D. tortile Lindl. Boadfouisz3ee®  LMF WNfge N,
48. Dendrochilum pallidiflavens Blume -Fo LMF yn §.9.-0.8.
49. Didymoplexis pallens Griff. - Hom DEF 7N n.w.-1.9.
50. Dienia ophrydis (J. Koenig) Seidentf. fnuaa ©° LMF mnﬁ'q@ LaJ.80.-W.Q.
51. Epigeneium amplum (Lindl.) Summerh. L'éfmmzﬁvm EO LMF o W.8.-3.9.
52. Epipogium roseum (D. Don) Lindl. naasdaan "M LMF mﬂﬁig@ 0.0.-3.9.
53. Eria amica Rchb.f. Basfingy © LMF N Q0.
54. E. biflora Griff. B = LMF AN @.9.
55. E. floribunda Lindl. -Fo LMF wasann  N.8.-n.9.
56. E. merguensis Lindl. -Fo LMF Wwag 4.9,
57. E. pannea Lindl. (Basfiaung © LMF 7N W.Q.-N.9.
58. E. pulchella Lindl. WINHDI = LMF FUal) 5.0.-3.9.
59. E. sutepensis Rolfe ex Downie o LMF unay w.e.
60. E. xanthocheila Ridl. -0 LMF Wou N.8.-6.9.
61. Eulophia andamanensis Rchb f. %Q‘J]ﬂéd Tero DEF UOLUIN  LU.E-W.A.
62. Flickingeria ritaesana (King & Pantl.) -Fo LMF 7N n.8.

A.D. Hawkes
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63. Gastrodia fimbriata Suddee (Besndudathniday DEF, LMF #asann  3..-Lu.8.
64. Grammatophyllum speciosum Blume ULNTIR = LMF thunand  8.0.-n.9.
65. Grosourdya appendiculata (Blume) Rchb.f. LBagtanan DEF mﬂﬁqﬂ W.Q.
66. Lesliea mirabilis Seidenf. -0 LMF wapaIn  §.a.-n.8.
67. Luisia thailandica Seiden. \Bosauelng = LMF o fi.a.-n.a.
68. Micropera pallida (Roxb.) Lindl. \Basuwailanas DEF thwnay  .a.-.8.
69. Monomeria longipes (Rchb.f.) Aver. ﬁ"]&lglﬁﬂ £o LMF mﬂ“?iqﬂ .9.
70. Nephelaphyllum pulchrum Blume Tdauay LMF wogan .o
71. Oberonia rufilabris Lind|. Basafosumiues ™  LMF Wou W.BL-T.W.
72. Panisea uniflora (Lindl.) Lindl. 158959709 © LMF thunad n.g
73. Pholidota articulata Lindl. Lgaaﬁﬂsia Eo LMF 4N W.0.-4.8
74. P. convallariae (C.S.P. Parish & Rchb.f) - LMF 4N W.0.-4.8
Hook.f.
75. P. imbricata Lindl. Lgadﬂ’mﬂaﬂ £o LMF 4N W.Q
76. P. longibulba Holttum -0 LMF oy n.g
77. Plocoglottis bokorensis (Gagnep.) - T LMF wouuIn  W..-3.8
Seidenf.
78. Polystachya concreta (Jacq.) \Baganedy = LMF mn'ﬁq@ EYRIRRN
Garay & H.R. Sweet
79. Pomatocalpa maculosum (Lindl.) J.J. Sm. -%° DEF 47N 5.0
80. P. spicatum Breda F1961 =° DEF Ul N3
81. Pteroceras teres (Blume) Holttum -0 LMF WaBNIN  N.A.-N.8.
82. Rhynchostylis coelestis Rchb.f. (Bastanuns © DEF mﬂﬁ'q{@ §.0.-0.8.
ex A.H. Kent
83. Staurochilus fasciatus (Rchb.f.) Ridl. \Baadelase ™ DEF N §.0.-10.0.
84. Stereosandra javanica Blume naladainaag "M DEF tunand  5.0.-18.8.
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M131971 1 néﬁﬂvlﬁﬁwu‘lumaqﬂmuuﬁmaLm'om:ﬁnu ?{Twi'mwmm% (GR)

. 2291287
R “ 4 . o 1IN
Ao INYIANFAAT Folne A1 n13aan
dszrns
faan
85. Tainia latifolia (Lindl.) Rchb.f. 10asFatae O LMF 1unNa1e L.
86. T. penangiana Hook f. LDadFA AR O LMF o 4.0.-N.W.
87. Thelasis pygmaea (Griff.) Lindl. ns:quws:ﬁum‘ £o LMF AN W.0.-8.9.
88. Trias picta (C.S.P. Parish & Rchb.f.) 10a4lasnanuas = LMF %o 4.9,
C.S.P. Parish ex Hemsl.
89. Trichoglottis bipunctata (C.S.P. Parish & -° DEF 1thunany  Lu.e.
Rchb.f.) Tang & F.T. Wang
90. T. cirrhifera Teijsm. & Binn. LﬁaaaﬂﬂqﬂuﬁEo DEF AN 4.0.-1.W.
91. Trichotosia dasyphylla (C.S.P. Parish &  18aadslaluan LMF anfga H.o-n.a.
Rchb.f.) Kraenzl.
92. T. pulvinata (Lindl.) Kraenzl. asgNLne & LMF ANTIgR  N.A-E.A.
93. Tropidia angulosa (Lindl.) Blume - Te DEF 7N n.8.
94. Vanda lilacinaTeijsm. & Binn. W1 = DEF nnfge n.w.-de.
29dtiay Vanilloideae Szlach.
95. Vanilla borneensis Rolfe susasdalng = DEF thunas .
wNERG: TaWnNEARA381989@10 The Plant Names Project (2004), Govaerts et al. (2006) LAz

Missouri Botanical Gardens & The Royal Botanic Gardens, Kew (2010)

" Falnodsdeany srungnumaasthld sindmmsthld nsuth s (2544)

ANBUAFY: EO (epiphytic orchid) = nﬁ’;ﬂﬁﬁdmﬁﬂ, TerO (terrestrial orchid) = ﬂﬁ’mvl,&lyau,

HolM (holomycotrophic orchid) = naae'lala3nsamnsaslale

wfiath: DEF = thauus (dry evergreen forest), LMF = th@iuianssauen

(lower montane forest)

Nwanszns: dasun (WU 1-5 du wia 1-5 naw), oy (WU 6-10 6u Wia 6-10 ngal),
1hunand (Wu 11-20 6w wW3a 11-20 naw), 1N (WU 21-30 % w38 21-30 Ngw),

A < & A=
unfiga (wunsznem Wluiundnmn)
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nwi 3 ndwldauuazndeldavemaeshildlugnomuism@unionizau n. ungw (Anoectochilus
albolineatus C.S.P. Parish & Rchb.f.); U. Calanthe labrosa (Rchb.f.) Rchb.f.; @. Collabium chinense (Rolfe)
Tang & F.T. Wang; 3. GRYEER (Corymborkis veratrifolia (Reinw.) Blume); 2. Gaulau (Nephelaphyllum

pulchrum Blume); &. Plocoglottis bokorensis (Gagnep.) Seidenf.; %. LDaIRAee (Tainia latifolia (Lindl.)
Rchb.f.); @. Tropidia angulosa (Lindl.) Blume; @. nalaiain (Epipogium roseum (D. Don) Lindl.);
1. Didymoplexis pallens Griff.; 7). \8a3nfudainlay (Gastrodia fimbriata Suddee); ). nanaUaInaiag

(Stereosandra javanica Blume)
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il 4 ndplddsanduluaneuuiimaurinszanu n. wadluilu (Agrostophyllum stipulatum (Griff.)

Schltr. subsp. bicuspidatum (J.J. Sm.) Schuit.); U. Bulbophyllum tricornoides Seidenf.; @. Ceratostylis
siamensis Rolfe ex Downie; 3. L‘é?a\‘iwzyﬂﬂu (Chiloschista viridiflava Seidenf.); 3. L‘gaamﬂﬁau
(Cleisostoma birmanicum (Schltr.) Garay); #. L'gadam%md (Dendrobium anosmum Lindl.); . Eria
floribunda Lindl.; <. Pholidota longibulba Holttum; @l. Pteroceras teres (Blume) Holttum; . nITen

wizBuny (Thelasis pygmaea (Griff.) Lindl.); 7). 1909 lATAaNLAY (Trias picta (C.S.P. Parish & Rchb.f.)
C.S.P. Parish ex Hemsl.); ). su3asdalnn (Vanilla borneensis Rolfe)
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ursnszanwualinulunsansesai leaud
Aphyllorchis evrardii Gagnep., Apostasia
nuda R. Br., Biermannia ciliata (Ridl.) Garay,
Bulbophyllum lobbii Lindl., B. wallichii Rchb.f.,
Crepidium biauritum (Lindl.) Szlach., Cyrtosia
nana (Rolfe ex Downie) Garay, Eria dasypus
Rchb.f., Goodyera procera (Ker Gawl.) Hook.,
Lecanorchis multiflora J.J. Sm., Thrixspermum
pensile Schltr., Vanilla albida Blume W8
Zeuxine flava (Wall. ex Lindl.) Trimen Lﬁadﬁ]’m
ﬂé’mvl,ﬁmmﬁ@aguamé’umaﬁnmluﬂ%ﬁ
ﬂ%amwﬁ@mwza;Jilmﬁumaﬁﬂm Ll

amwﬂﬂuﬁuﬁqwmuuﬁam@uﬁamzmu
A 6 a o 9/;3/ ' 1
fiawgauanysolgs uwuﬂwuagama
wiwdsuazlidudaanugannnrialdean
AANITRITIUAZNBILAY Lataniznalyly
Fyondy v lrlinunsqeldvfiaaingn

A A @ = A ¢ v o

WallSyugunumsansniesanay L

& A v a A [ A o

Tudunlndidoslupinmaaziuanidosldaa

a 6 A ot 6 . .
Lﬂumgumamw%wug‘maaﬂs:mﬁ"lmﬂ (Floristic
Regions and Provinces of Thailand) (#1313
A ' % & A ' A
7 2) wmwnmﬂ"l,aj'l,umwmaqﬂmml,mmm
LAINTZ éTmi'mwmq’% JaNuRaInNwae
yosnauazTilaniga (widiazdmaied
LWNNEITINGAYI) LHDINENUIULAITNE

. a by oA ¢ AaA '
wranszulaniwingananysol Hiuih
malngiilsznevlddrsaningSdszina
‘ﬁ'ﬂmﬂﬂmmm:gmaé’usﬁuﬁfau FATWEINNE
ADUTIIRUIILE W Huangn WaNAINNTU
@iawﬁngamaﬂﬁd'ﬂ @Twmmq@uauyﬁﬁ
P INWNT AT TILUINRDNNLANIZRN A D
e 6 (3 v & o qqu' d'd

mim:mawugmammﬂu A NUNANEN
ﬁmﬁwmﬂ%mwaaﬁmaﬁnﬁaslvl.ﬁga

d' = A & v A d9 v a PN cA o &
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a3la quiaiu (2545)

anuRaNTiavadfasdnan 1l (Orchidaceae)
Tuiunthnesnnd Sswianyauys

34 &na 56 Blia

q’ﬁ"i’] F3zU3sine ez
Atue (2547)

AMURAMNPRLVBINTANORLALI LT IUNUN
WTNWINLIAE 81LNBNBINNNN WWIAMQYILLT

=

\ 18 N8 23 VIt

qQ

Chantanaorrapint &
Thaithong (2005)

= &’ v d' s % d‘l» ::l'
msansdasdwnsnunay i luiun
ANENUURITI RTINS IWIAUTAIUATIUS

27 &na 42 Iiia

Darumas et al. (2007)

ANMNARNARVDINTN VIO AL Uiy

56 Tihe
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Uy guauia (2551)
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18 N8 33 7@
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ﬁl’mmimwamumwﬁﬂ@Ué”’ma\‘imu
MU AUROIBNINANTUEI IUCN Red List
miﬂizﬁnUﬁuﬁ:Lﬁmaumn%ﬁfaﬁaWﬁM-
wonwmaasisdnde ladludszinalndifes
e World Checklist of Orchidaceae (Pooma
et al., 2005; Santisuk et al., 2006; Govaerts
et al., 2006) wunﬁwvlﬁﬁé“@a%isluamumw
Rutulden (endemic plants) 5 a%a laun
Bulbophyllum adjungens Seidenf., B.
nanopetalum Seidenf., B. tricornoides
Seidenf., 15a9naudatnioy (Gastrodia
fimbriata Suddee) Wae Lesliea mirabilis
Seidenf. NT®181N (rare plants) 2 %@
leun W’m'ﬂadl,ﬁadmzyﬁ]ﬁ (Bulbophyllum
kanburiense Seidenf.) LazL8 0983 %
WIBUNS (Dendrobium devonianum Paxton)
ﬁ“ﬁﬁgﬂﬂ‘ﬂﬂ’m (endangered & threatened
plants) 6 Tfia leun wianasdiasniyak
(Bulbophyllum kanburiense Seidenf.),
L‘é?aawzywvlﬂu (Chiloschista viridiflava Seidenf.),
Lgaaﬂﬁné'fau (Cleisostoma birmanicum (Schitr.)
Garay), 1Basan N WNTZAUNS (Dendrobium
devonianum Paxton), \aanaudatndas
(Gastrodia fimbriata Suddee) Wae Lesliea
mirabilis Seidenf. uazwATuuilinlng
gmwﬁuﬁ: (vulnerable plant) 1 ofia laun
Calanthe labrosa (Rchb.f.) Rchb.f.

nnmsdszindnwmndszonsnaeld
luﬁuﬁﬁﬂmmaa;ﬁ%ﬂ frotnanaan lififiu
S Iilunawstalsd nsngnouuiina
#aTh uazWuiWe (BKF) uazn1Igeuniy
“iTa;3amnﬁﬂﬁ%’ﬂﬁﬁﬁmiﬁﬂmﬁmaﬁﬂﬁaﬂ"l,ﬁ
°11adiﬂi\‘m’liﬂmw‘ﬁmﬂ%mﬂmadﬁufﬁ’ﬂ
lunguiunsnszauw wudindasldians

uwiaw Naag uazaAmz

waInnatoveIrhadeninigs walawan
Uszmnsvasludiui uazwfiafinutasuin
Lﬁmeiamigagﬁuﬂuﬁyuﬁﬁnmuazﬁuﬁ
naudInniIingzan leun Lgad"llthﬂ"llilqil
(Bulbophyllum dayanum Rchb.f.), B.
orectopetalum Garay, Hamer & Siegerist,
Falamet ey (B. parviflorum C.S.P. Parish &
Rchb.f.), Collabium chinense (Rolfe) Tang &
F.T. Wang, L'ga\‘la’m%md (Dendrobium
anosmum Lindl.), Lga\‘l'gu (D. porphyrochilum
Lindl.), Eria floribunda Lindl., %%Jﬂ'a:\‘l
(Eulophia andamanensis Rchb.f.), Lga\‘mﬁu
AaUnWay (Gastrodia fimbriata Suddee),
Lesliea mirabilis Seidenf., Gauiay
(Nephelaphyllum pulchrum Blume), Plocoglottis
bokorensis (Gagnep.) Seidenf. LLae Pteroceras
teres (Blume) Holttum (mi’]\‘lﬁ 1)
Lﬁa@m'«aaaumim:mﬂ'ﬁuﬁmmaﬂms
mMadmnsiiisatesnufzrsdnarsldves
Uszinalndi@os wun1Inszanewuives
Pholidota longibulba Holttum luluagnaiu
WAITIAUAINTEAH TIRTALNTTYS LAY
IIMNNITANWINTTUNYNBTIANLALT B
(Holttum, 1953) 1ilafiansans windszsins
LLa:mimzmmﬁu'ﬁ;‘luﬁuﬁﬁﬂm WUNTIWIN
Uszznadias (WU 6-10 ¢ w3a 6-10 ngw)
aT1aFauMINIzRUT ludszinalnoain
ar8d19INuT lTd198 s luR A s AuaiNTd 9
(BCU, BK, BKF, CMU, QBG) LLazlan&1INI
Jen1siiigadesiuisadnaasldaas
Usznelng wuin Bulbophyllum nanopetalum
Seidenf. Hlwan1Inszoiusludszineing
UINMELABNDINNNEN WWIAMYINLT Uas

B. tricornoides Seident. ﬁmmim:awﬁuﬁf
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TudszindlnouSaeinawsazises 3993a
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ABSTRACT. In connection with ongoing studies in the Orchidaceae for Flora of Thailand,
Dendrochilum gracile, D. longifolium, D. simile and Sarcoglyphis flava are recorded as new
for Thailand. Illustrations and morphological descriptions of the newly recorded species are

provided based on the Thai collections. Furthermore, general notes on the genera Dendrochilum

and Sarcoglyphis in a Thai context are provided, including keys to all species currently

recognized for Thailand.

Keyworbps: Dendrochilum, Sarcoglyphis, new records, Orchidaceae

INTRODUCTION

Ongoing studies in connection with the
preparation of the orchid account for Flora
of Thailand regularly result in new taxonomic
and floristic findings. Some of these are being
reported in this series of papers that was
initiated in the journal Taiwania (Pedersen &
Ormerod, 2009; Pedersen & Suksathan,
2009). The first paper in the series included
general information on the Flora of Thailand
project and the orchid volume, the first
instalment of which has recently been
published (Pedersen et al., 2011). In this
paper, we present four new national records
(viz. Dendrochilum gracile (Hook.f.) J.J.
Sm., D. longifolium Rchb.f., D. simile Blume
and Sarcoglyphis flava (Hook.f.) Garay),

* Corresponding author: henrikp@snm.ku.dk

Received: 27 November 2012
Accepted: 23 January 2013

together with general notes on the genera
Dendrochilum Blume and Sarcoglyphis
Garay in a Thai context.

NOTES ON DENDROCHILUM

The almost exclusively Malesian genus
Dendrochilum comprises ¢. 270 species —
mainly endemics occurring in the montane
forests of Sumatra (Comber, 2001), Borneo
(Wood, 2001) and the Philippines (Pedersen,
1997). Seidenfaden (1986) recognized three
species from Thailand, viz. D. pallidiflavens
Blume, D. ellipticum Ridl. and D. viride
Seidenf. However, the two latter taxa have
subsequently been reduced to synonyms of
D. pallidiflavens (Wood, 2001; Pedersen,
2007).
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During the preparation of the
Dendrochilum account for Flora of Thailand
(Pedersen, in prep.), Thai material of three
additional species of this genus was
located in the spirit collection at BKF:
D. gracile, D. longifolium and D. simile.
Whereas D. pallidiflavens belongs to
D. subgen. Dendrochilum, the three newly

HENRIK Al. PEDERSEN & SANTI WATTHANA

recorded species belong to the much larger
D. subgen. Platyclinis (Benth.) Pfitzer sect.
Platyclinis (sensu Pedersen et al., 1997).
Below, we provide a key to all species of
Dendrochilum currently recognized for
Thailand, together with morphological
descriptions of the three newly recorded
species, prepared from the Thai collections.

KEY TO THE SPECIES

1. Rhizome elongate, creeping. Leaves subsessile to short-petiolate (petiole

shorter than 1 cm). Inflorescences heteranthous; peduncle shorter than 2 cm

...................................... D. pallidiflavens

1. Rhizome condensed, plant distinctly tufted. Leaves distinctly petiolate (petiole

longer than 1 cm). Inflorescences synanthous; peduncle longer than 3 cm ....... 2

2. Labellum subentire; its distal half coiled-up like a butterfly’s proboscis

.................................................. D. simile

2. Labellum three-lobed with obliquely linear-triangular side lobes; mid-lobe

straight to slightly recurved .................

3. Labellum with two fleshy keels united at base with elevated mid-vein to form an

M-shape, terminating near the middle of the mid-lobe ......................... D. gracile

3. Labellum with two low fleshy keels along outer nerves, extending from just

above base and terminating on lower portion of mid-lobe, median vein elevated

and thickened for a short distance........

Dendrochium gracile (Hook.f.) J.J. Sm.,
Recueil Trav. Bot. Neerl. I: 69. 1904.—
Platyclinis gracilis Hook.f., Hooker’s Icon.
PL. XXI:t. 2016. 1880.— Platyclinis gracilis
Hook.f. var. angustifolia Ridl., Mat. FI.
Malay. Penins. I: 27. 1907.— Dendrochilum
gracile (Hook.f.) J.J. Sm. var. angustifolium
(Ridl.) Holttum, Rev. Fl. Malaya I: 233.
1953. [For additional synonyms, see J.J.
Wood., Dendrochilum Borneo: 248. 2001].

......................................... D. longifolium

Medium-sized, tufted, epiphytic herb.
Roots appearing from the rhizome, relatively
thin, branched. Pseudobulbs clustered on a
short rhizome, ovoid, 1.3-1.8 cm long, 1-1.3
cm in diameter, 1-leaved, initially covered
with c. 4 imperfectly tubular, obtuse to acute,
sometimes mucronate, setose cataphylls that
soon disintegrate into non-persistent fibres.
Leaf petiolate; petiole channelled, 1.2-1.8 cm
long; lamina dorsiventrally complanate,
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slightly leathery, (linear-)lanceolate, (sub)
acute, entire, 6.3-9.1 by 1.3-1.4 cm, with 5
distinct (and many indistinct) nerves.
Inflorescence synanthous, racemose;
peduncle suberect, slender, terete, 3.7-4.5 cm
long, finely and sparsely setose; rachis
nodding with distichously alternating
flowers, fairly lax, 14- to 16-flowered with
internodes of ¢. 4 mm, quadrangular in cross
section, 6-7.6 cm long, finely and sparsely
setose, basally with 1 appressed sterile bract.
Floral bracts persistent, glumaceous, elliptic
when spread out, acute, mucronate, 4.8-5 by
2.6-3.1 mm, entire, somewhat scarious, 6- to
7-veined from the base, finely and sparsely
setose. Flowers resupinate; sepals and petals
somewhat spreading; dorsal sepal slightly
boat-shaped, lanceolate, acute to acuminate,
6.5-7.1 by 1.6-2 mm, entire, glabrous,
3-veined from the base; lateral sepals slightly
boat-shaped, obliquely lanceolate, acuminate,
6.6-7.1 by 1.9-2.3 mm, entire, glabrous,
3-veined from the base; petals obliquely
lanceolate, acute to acuminate, 6.1-6.3 by
1.7-2.1 mm, subentire, glabrous, 3-veined
from the base. Labellum easily versatile,
porrect, recurved at base, subsessile, 3-lobed,
5.6-6.2 mm long, 3.2-3.3 mm wide across
side lobes, 3.2-3.4 mm wide across mid-lobe,
3-veined from the base; side lobes spreading,
falcately and narrowly linear-triangular,
acuminate, 1-1.2 mm long, smooth, with
erose-dentate hind margins; mid-lobe
broadly elliptic to obovate, rounded,
apiculate, 3.4-3.7 mm long, finely rugose-
papillose, subentire; disc with two fleshy
keels united at base with elevated mid-vein
to form an M-shape, terminating near the
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middle of the mid-lobe. Column fairly
slender, semiterete, incurved, with a short
foot, 3-3.4 mm long, smooth, distally
prolonged into a bidentate wing that distinctly
exceeds the anther; stelidia 2, appearing from
the middle part of the column proper,
suberect, obliquely linear, obliquely
subtruncate, apices reaching the level of the
anther or of the apical column wing. Anther
broadly elliptic in upper view, lobed
posteriorly, rounded in front, with a conical
wart on top. Pollinia 4, subpyriform to
obovoid, devoid of caudicles. Rostellum
protruding, triangular; fertile stigma
(triangular-)oblong in outline, concave with
elevated margins. Ovary (including pedicel)
subterete, incurved, 2.2-3.2 mm long,
glabrous. Capsule not seen. Figures 1A, D.

Thai material examined.—
PENINSULAR: Yala province: Hala-Bala,
Betong, 1,490 m alt., 4 September 2006,
Poopath 374 (BKF!).

Notes.— The collection from Thailand
was already annotated correctly as D. gracile
by Somran Suddee on 26 October 2006.
It represents the northernmost known
occurrence of the species which is otherwise
distributed from Peninsular Malaysia across
Sumatra, Java and Borneo to the Lesser
Sunda Islands (Pedersen et al., 1997).

Dendrochilum longifolium Rchb.f.,
Bonplandia 4: 329. 1856.— Dendrochilum
bracteosum Rchb.f. in Walp. Ann. Bot. Syst.
VI: 241. 1863.— Platyclinis longifolia
(Rchb.f.) Hemsl., Gard. Chron. 2, XVI: 656.
1881.— Platyclinis bartonii Ridl., J. Straits
Branch Roy. Asiat. Soc. 50: 128. 1908.—
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Dendrochilum bartonii (Ridl.) Schltr.,
Repert. Spec. Nov. Regni Veg. Beih. I: 106.
1911. [For additional synonyms, see H.A.
Pedersen et al., Opera Bot. 130: 51. 1997].

Medium-sized, tufted, epiphytic herb.
Roots appearing from the rhizome, fairly
robust. Pseudobulbs clustered on a short
rhizome, fusiform, thickest near base, c. 11
cm long, ¢. 1.4 cm in diameter, 1-leaved,
initially covered with 5-6 (imperfectly)
tubular, rounded to acute, setose cataphylls
that soon disintegrate into persistent fibres.
Leaf petiolate; petiole channelled, c¢. 7 cm
long; lamina dorsiventrally complanate,
somewhat leathery, narrowly lanceolate,
acute, entire, c. 33.2 by c. 4.3 c¢cm, with
7 distinct (and many indistinct) nerves.
Inflorescence synanthous, racemose;
peduncle suberect, slender, terete, 20-30 cm
long, subglabrous; rachis pendent with
distichously alternating flowers, fairly dense,
many-flowered with internodes of 4-5 mm,
quadrangular in cross section, slightly
furrowed, 15-22.5 cm long, subglabrous,
basally with 1-2 appressed sterile bracts.
Floral bracts persistent, glumaceous,
broadly ellipsoid when spread out, rounded,
sometimes mucronate, 3-5.7 by 3.2-4.5 mm,
entire, somewhat scarious, 7- to 15-veined
from the base, finely and sparsely setose.
Flowers resupinate; sepals and petals
somewhat spreading; dorsal sepal slightly
boat-shaped, linear-lanceolate, acuminate,
6.5-8.7 by 2-2.3 mm, entire, glabrous,
3-veined from the base; lateral sepals
obliquely (linear-)lanceolate, acuminate,
6.6-8.1 by 2.3-2.8 mm, entire, glabrous,
3-veined from the base; petals obliquely
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(linear-)lanceolate, subacute to subacuminate,
6.2-7.5 by 1.6-2.1 mm, (sub)entire, glabrous,
3-veined from the base. Labellum easily
versatile, porrect, recurved at base, subsessile,
3-lobed, 5.9-7.5 mm long, 2-2.5 mm wide
across side lobes, 3.3-3.7 mm wide across
mid-lobe, entire (to slightly erose in its apical
part), 3-veined from the base; side lobes
somewhat spreading, obliquely linear-
triangular, acuminate, 0.8-0.9 mm long,
smooth; mid-lobe broadly elliptic to obovate,
acute to abruptly acuminate, 3.7-4.8 mm
long, finely rugose-papillose; disc with two
low fleshy keels along outer nerves, extending
from just above base and terminating on
lower portion of mid-lobe, median vein
elevated and thickened for a short distance.
Column fairly slender, semiterete, slightly
incurved, with a short foot, 4.1-4.5 mm long,
smooth, distally prolonged into an obscurely
to distinctly 4-dentate wing that distinctly
exceeds the anther; stelidia 2, appearing from
the middle part of the column proper,
suberect, obliquely triangular-oblong, very
obliquely subacuminate, apices reaching the
level of the anther. Anther broadly ovate in
upper view, lobed posteriorly, obtuse to
subacuminate in front, with a conical wart
on top. Pollinia 4, subpyriform, with no or
diminutive caudicles. Rostellum protruding,
triangular; fertile stigma broadly oblong in
outline, concave with elevated margins.
Ovary (including pedicel) subterete, straight
to slightly incurved, 3-4 mm long, glabrous.
Capsule not seen. Figures 1B, E.

Thai material examined.—
PENINSULAR: Narathiwat province: sine
loco, 9 April 2007, Rattanabunno 68 (BKF!).
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Notes.— The collection from Thailand
was already annotated correctly as
D. longifolium by Suwit Thainukul (sine
anno). In the total range of the species, the
newly discovered occurrence in Thailand fits
in between Myanmar (Pedersen, 1995) and
Peninsular Malaysia. The wide distribution
additionally comprises Singapore, Sumatra,
Java, Borneo, Sulawesi, the Philippines,
Maluku and New Guinea east to New Britain
(Pedersen et al., 1997).

Dendrochilum simile Blume, Bijdr.: 400.
1825.— Platyclinis similis (Blume) Benth.
ex Ridl., J. Linn. Soc., Botany XXXI: 266.
1896.— Platyclinis linearis Ridl.,
J. Linn. Soc., Botany XXXII: 230. 1896.—
Acoridium lineare (Ridl.) Rolfe, Orchid Rev.
XII: 220. 1904.— Acoridium simile (Blume)
Rolfe, Orchid Rev. XII: 220. 1904.—
Dendrochilum lineare (Ridl.) Pfitzer in
Engler, Pflanzenreich IV 50 II B 7: 93, 162,
fig. 33 (F-G). 1907.

Medium-sized, tufted, epiphytic herb.
Roots appearing from the rhizome, relatively
thin, sparsely branched. Pseudobulbs
clustered on a short rhizome, oblongoid-
fusiform to slenderly fusiform, 4.1-5.5 cm
long, 0.4-1.5 cm in diameter, 3-9 (-12) times
as long as thick, 1-leaved, initially covered
with 4-5 imperfectly tubular, acute, setose
cataphylls that soon disintegrate into more
or less persistent fibres. Leaf petiolate;
petiole distinctly channelled, 5.0-6.0 cm
long; lamina dorsiventrally complanate,
slightly leathery, linear-lanceolate, acute to
obtuse, entire, 21.5-23.8 by 1.9-2.2 cm.
Inflorescence synanthous, racemose;
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peduncle suberect and curved, slender, terete,
c. 26 cm long, finely and sparsely setose;
rachis nodding with distichously alternating
flowers, dense, many-flowered with
internodes of 3-4 mm, quadrangular in cross
section, slightly furrowed, 14.1-15.8 cm
long, finely and sparsely setose, basally with
1 sterile bract. Floral bracts persistent,
glumaceous, ovate-oblong when spread out,
acute to acuminate, sometimes mucronate,
3.2-4.8 by 2.2-3.0 mm, entire, somewhat
scarious, 3- to 7-veined from the base, finely
setose. Flowers resupinate, bright green to
whitish; sepals and petals somewhat
spreading, glabrous, 3-veined from the base;
dorsal sepal linear to linear-lanceolate,
acuminate, sometimes mucronate, 6.8-7.7 by
1.4-1.6 mm, entire; lateral sepals linear-
lanceolate, slightly oblique, acute, apically
keeled and mucronate, 6.3-7.4 by 1.5-1.8
mm, entire; petals linear, obtuse to acute,
5.9-7.1 by 1.3-1.5 mm, subentire. Labellum
easily versatile, porrect with a knee-like bend
at base, the distal half coiled-up like a
butterfly’s proboscis, sessile, linear-pandurate
with erose margins in its proximal half,
rounded, 5.3-6.5 by 1.5-1.6 mm, 3-veined,
minutely rugose-papillose, provided with
two keels running from the base about half-
way to the apex of labellum (and sometimes
with a shorter and lower median keel).
Column fairly slender, subclavate, slightly
incurved, 2.7-2.8 mm long, smooth, distally
prolonged into a 3- to 4-dentate wing that
exceeds the anther; stelidia 2, subbasal, erect,
obliquely linear, rounded to obtuse, apices
reaching the level of the apical column wing.
Anther broadly ovate in upper view, lobed
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posteriorly, acute to acuminate in front, with
a high conical wart on top. Pollinia 4,
subpyriform to oblongoid, without caudicles.
Rostellum protruding, triangular; fertile
stigma elliptic-oblong in outline, concave
with elevated margins. Ovary (incl. pedicel)
semiterete to subterete, slightly incurved,
1.8-3.8 mm long, glabrous. Capsule not seen.
Figures 1C, F.

Thai material examined.—
PENINSULAR: Yala province, Betong:
Khao Hua Nak, 280 m alt., 10 April 1991,
Niyomdham & Puudjaa 4246 (BKF!), 900
m alt., 9 April 1999, Niyomdham 5690
(BKF!); Khao Nakarat, 850 m alt., 10 April
1996, Niyomdham & Puudjaa 4661
(BKF!).

Notes.— The collections from Khao Hua
Nak were already correctly identified as D.
simile by the collectors. The same collectors
identified the collection from Khao Nakarat
as D. odoratum (Ridl.) J.J. Sm. However,
comparison with Malaysian and Indonesian
material of both species at K has convinced
us that also Niyomdham & Puudjaa 4661 is
better referred to D. simile. The collections
from Thailand represent the northernmost
known occurrences of D. simile which is
otherwise distributed from Peninsular
Malaysia across Sumatra and Java to the
Lesser Sunda Islands (Pedersen et al., 1997).
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NOTES ON SARCOGLYPHIS

The genus Sarcoglyphis was established
by Garay (1972) who separated it from
Sarcanthus. It is mainly characterized by
having a high-raising fleshy, laterally
compressed rostellum and a narrowly linear
tegule. Seidenfaden (1988) estimated a total
of 10 Sarcoglyphis species, distributed from
the Taninthayi Region (= Tenasserim) to
Yunnan and Vietnam and south through
Thailand and Peninsular Malaysia to Sumatra,
Java and Borneo. For Thailand, he recognized
only three species, viz. S. mirabilis (Rchb.f.)
Garay, S. thailandica Seidenf. and S.
yunnanensis Tsi. Four years later, he reduced
S. yunnanensis to a synonym of S. smithianus
(Kerr) Seidenf. (Seidenfaden, 1992).

During botanical field work, two living
plants of Sarcoglyphis were collected in the
provinces of Tak and Kanchanaburi and
brought to Queen Sirikit Botanic Garden for
flowering, identification and ex situ
conservation. They both turned out to be S.
flava (Hook.f.) Garay, originally described as
Saccolabium flavum Hook.f. This species is a
new record for Thailand. Below, we provide
a key to all species of Sarcoglyphis currently
recognized for this country, together with a
morphological description of S. flava prepared
from the Thai collections.

KEY TO THE SPECIES

1. Labellum mid-lobe bilobulate; back wall of spur devoid of a callus ...... S. flava

1. Labellum mid-lobe entire; back wall of spur provided with a callus ................. 2

2. Side lobes of labellum with triangular high-raising and somewhat forwards

POINEING APICES .vvveeerreeireeeiieeeeree e

............................................. S. mirabilis
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2. Side lobes of labellum low, broadly rounded to truncate ...........ccccceeevvernnennnne. 3

3. Sepals and petals white. Back-wall callus in spur conspicuous (almost blocking

the spur entrance), its lower end protruding ..........cccceeevveeeveeennnenn. S. smithianus

3. Sepals and petals yellow. Back-wall callus in spur insignificant, its lower end

gradually tapering .........ccccceeveevieenene

Sarcoglyphis flava (Hook.f.) Garay, Bot.
Mus. Leafl. 23: 200. 1972.— Saccolabium
flavum Hook.f., F1. Brit. India VI: 58. 1890.

Monopodial epiphyte; stem up to 7 cm
long, up to 7 mm in diameter, covered by leaf
sheaths; internodes up to 7 mm long; roots
up to 1.5 mm in diameter. Leaves 3-10;
sheaths 6-7 mm long; laminas linear,
unequally bilobed (up to 5 mm differentiation
in the length of lobes), 6-10 by 1.3-1.5 cm,
pale green with slightly darker veins,
5-veined. Inflorescence racemose, (sub)
pendulous; peduncle 3.5-5 cm long; rachis
4-6.5 cm long, 17- to 20-flowered with
internodes of 2-5 mm,; floral bracts triangular,
acute, 0.5-0.7 mm long. Flowers resupinate,
orange-yellow with white spur; sepals
3-veined, convex, spreading to slightly
incurved; dorsal sepal obovate-oblong, (sub)
acute, 3.5-5.5 by 2-2.5 mm, 3-veined; lateral
sepals obovate-oblong, slightly oblique,
obtuse to subacute, 4-5.5 mm by 2-2.5 mm,
3-veined; petals spreading at base, but
incurved to become nearly porrect, oblong,
slightly oblique, obtuse, 3.2-5 by 1-1.5 mm,
obscurely 3-veined. Labellum 3-lobed,
spurred at base; side lobes obliquely
triangular, rounded to obtuse, 0.4-0.7 by 1.6-
2 mm, (sub)entire; mid-lobe fleshy,
bilobulate, each lobule suberect, 0.8-1.5 by
1.8-2.5 mm with the front margin entire and
the side margin slightly erose; spur conical-

......................................... S. thailandica

cylindric, 6.5-8 mm by 2-2.5 mm, slightly
incurved, describing a right to somewhat
acute angle to the ovary, devoid of ornaments,
but the front wall fleshy in its upper part (up
to 1.5 mm thick). Column stout, 1.3-1.5 by
1.4-1.6 mm; anther 1-1.5 by 1-1.5 mm;
pollinia 4 in two pairs, each pair globular, 0.3-
0.4 mm in diameter, composed of subequal
halves; tegule narrowly linear, 1.3-1.9 mm
long, viscidium tiny. Ovary (incl. pedicel)
3.5-8 mm long, 0.8-1.4 mm in diameter.
Capsule terete, c. 1.5 by 0.3 cm. Figure 2.

Thai material examined.—
NORTHERN: Tak province: Umphang,
Se Pa La, flowering on 20 March 2011 in
Queen Sirikit Botanic Garden, Watthana
3745 (QBG!); SOUTH-WESTERN:
Kanchanaburi province: Thong Pha Phum,
flowering on 10 May 2011 in Queen Sirikit
Botanic Garden, Watthana 3861 (QBG!).

Notes.— Up to now, S. flava has been
considered endemic to Myanmar, where it is
known from Mon State and the Taninthayi
Region (Kress et al., 2003). As the species
is now also recorded from the Thai side of
the border, it is better characterized as
endemic to the Tenasserim mountains. Both
collections from Thailand originate from
populations growing epiphytically on tree
trunks in fresh water swamp forest at
400-600 m alt.
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Ficurk 1. Flowers (A.-C.) and labella (D.-F.) of three Dendrochilum species recorded as new for Thailand.
A., D.: D. gracile (from Poopath 374); B., E.: D. longifolium (from Rattanabunno 68); C., F.: D. simile
(from Niyomdham & Phuudjaa 4246). Drawing by H.ZA. Pedersen.

FiGure 2. Sarcoglyphis flava, a new record for Thailand. A.: habit (Tak province: Se Pa La, 18 March 2010);
B.: flowers (individual from Tak province: Se Pa La, cultivated in Queen Sirikit Botanic Garden). Photos
by H.Z. Pedersen.
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ABSTRACT. In connection with ongoing studies in the Orchidaceae for Flora of Thailand,
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INTRODUCTION

Ongoing studies in connection with the
preparation of the orchid account for Flora
of Thailand regularly result in new taxonomic
and floristic findings. Some of these are being
reported in this series of papers (previous
contributions: Pedersen & Ormerod, 2009;
Pedersen & Suksathan, 2009; Pedersen &
Watthana, 2013). In this paper, we present
three new national records (viz. Goodyera
foliosa (Lindl.) Benth. ex C.B. Clarke,
Pantlingia sikokiana (Maxim. ex Makino)
Rauschert and Pilophyllum villosum (Blume)
Schltr.), together with notes on how the
newly discovered occurrences in Thailand fit
into the overall species ranges. The reported
finds of the two latter species also represent
new national records of the Indo-Malesian
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genus Pantlingia and the Malesian genus
Pilophyllum. A previous record of Pilophyllum
from peninsular Thailand (Pridgeon et al.,
2005) seems to be unsubstantiated.

TAxoNoMIC TREATMENT

Goodyera foliosa (Lindl.) Benth. ex C.B.
Clarke, J. Linn. Soc., Bot. 25: 73. 1889.—
Georchis foliosa Lindl., Gen. Sp. Orchid. PL.:
496. 1840.— Goodyera pachyglossa Hayata,
Icon. Pl. Formosan. IV: 117. 1914.—
Goodyera sonoharae Fukuy., Trans. Nat.
Hist. Soc. Taiwan 32: 297. 1942.— Goodyera
commelinoides Fukuy., Trans. Nat. Hist. Soc.
Taiwan 32: 298. 1942. [For additional
synonyms, see S.C. Chen et al. in Z.Y. Wu
et al. (eds.), Fl. China 25: 51. 2009].
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Terrestrial herb c. 20 cm tall; stem 2-3.5
mm in diam., glabrous (below) to glandular-
pubescent (above). Foliage leaves 4-5,
alternate, more or less crowded on the
mid-portion of the stem, suberect to
spreading, petiolate (below) to subsessile
(above), sheathing the stem at base, glabrous,
mid-green above, paler underneath; petiole
channelled, up to 1.5 cm long; lamina
obliquely (elliptic-)lanceolate, acute to
acuminate, with reticulate nervation and
subentire, undulate to nearly flat margins,
(1-)5-7.7 by (0.7-)2.3-3.1 cm. Inflorescence
racemose, secund; peduncle erect, c. 3.1 cm
long, (glandular-)pubescent, bearing c.
3 bract-like leaves; rachis 5-6.3 c¢cm long,
(glandular-)pubescent, nodding; bracts
suberect, incurved, slightly shorter than
the flowers, boat-shaped, lanceolate, acute
to acuminate, 3-veined from the base,
glandular-pubescent on the dorsal side,
9.6-15.8 by 2.8-4.2 mm. Flowers 10,
resupinate, barely open, pinkish-white.
Sepals boat-shaped, obtuse, 3-veined from
the base, glandular-pubescent on the dorsal
side; dorsal sepal porrect, lanceolate-oblong,
8.2-10.5 by 3.1-4.3 mm; lateral sepals
porrect (but slightly recurved at apex),
obliquely lanceolate-oblong, 6.7-9 by 3.1-3.9
mm. Petals mutually adherent (to connate)
in their distal part, adherent to the dorsal
sepal, very obliquely elliptic-trulliform,
rounded and hooded at apex, 1- to 2-veined
from the base, glabrous, 7-9.4 by 3.2-4.5 mm.
Labellum firmly attached, porrect, recurved
in its distal part, broadly lanceolate to
ovate-lanceolate, subacuminate, proximal
half saccate (indented or not along the
mid-line) and with numerous fleshy hairs
inside, distal part channelled and glabrous,
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5.9-7.6 by 1.8-3.2 mm. Column porrect,
stout, glabrous, 4-6 mm long (to apex of
rostellum); anther dorsal, basifixed, versatile,
lanceolate-triangular in upper view, bilobed
at base, long-acuminate and sigmoidly
curved in front, 3.3-3.8 by 1.1-1.3 mm, with
abroad, low, dorsal keel; pollinia 2, elongate,
sectile; rostellum prominent, slightly
incurved, remnant deeply cleft, viscidium
linear; fertile stigma broadly elliptic in
outline, bordered by 2 high, erose lateral
wings that are partly connate at base. Ovary
(including pedicel) suberect, incurved,
obliquely terete-fusiform, glandular-pubescent,
6.2-9 mm long. Fruit not seen. Figures 1-2.

Thai material examined —NORTHERN:
Phitsanulok province: Phu Hin Rong Kla
National Park, 1,600 m alt., 22 Aug. 2010,
Tripetch 100851 (QBG!); NORTH-
EASTERN: Loei province: Phu Luang
Wildlife Sanctuary, c. 1,300 m alt., 12 Aug.
2012, Watthana 4111 (QBG!).

Distribution.— The total distribution of
G. foliosa ranges from Nepal in the west
(Raskoti, 2009) to Japan in the east (Garay &
Sweet, 1974), and occurrences are known
from areas as close to Thailand as Myanmar
(Kress et al., 2003), Yunnan (Chen, Lang
etal., 2009) and Vietnam (Averyanov, 2008).

Ecology.— The two known populations
in Thailand grow in hill evergreen forest on
sandstone at ¢. 1,300-1,600 m alt.

Notes.— Seidenfaden (1978: 31) stated
under G. foliosa that: “This entity has not yet
been recorded from Thailand, but as it is
found in the neighbouring countries it is most
likely to occur also here, ...”. His expectation
was proved to be correct when in 2010, P.
Tripetch collected an inflorescence of this
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species in Phu Hin Rong Kla National Park.
Nearly two years later, S. Watthana and H.
Z. Pedersen also found a single clone in Phu
Luang Wildlife Sanctuary. The vegetative
parts of this plant were described and
measured in Situ, and a couple of flowers
were preserved as voucher and for floral
measurements to be taken.

Pantlingia sikokiana (Maxim. ex Makino)
Rauschert, Feddes Repert. 94: 434. 1983.—
Stigmatodactylus sikokianus Maxim. ex
Makino, Bot. Mag. (Tokyo) XIX: 69. 1905
[non IIl. FL. Jap. I(7): 2, t. XLIII. 1891,
nom. nud.].

Tiny, rootless, terrestrial herb. Rhizome
minutely papillose (each papilla with apical
unicellular hairs), more or less vertical from
a solitary, subspherical, 0.2-0.4 c¢m thick
tuber; additional tubers formed distally on
lateral droppers. Stem erect, 2.7-8 cm tall,
unbranched, quadrangular in transverse
section, translucently light green, at base
with a few membranous, scale-like cataphylls.
Leaf solitary midway along the stem (rarely
lacking), mid-green, sessile, flat, spreading,
membranous, convolute, broadly ovate to
reniform, rounded to slightly cordate at base,
rounded to short-acuminate, often mucronate
at apex, entire to obscurely crenulate, 0.2-0.6
by 0.2-0.7 c¢cm. Inflorescence terminal,
racemose, 1- to 4-flowered; peduncle naked,
0.7-3.7 cm long; rachis flexuose, up to 1.1
cm long; bracts spreading, ovate to reniform,
rounded to acuminate, usually mucronate,
glabrous, 0.2-0.4 by 0.1-0.4 mm, shorter
than the ovaries. Flowers resupinate, short-
pedicelled, suberect, mainly light green with
pale yellow anther and greenish- to pinkish-
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white labellum with dark purple blotches on
the calli. Sepals and petals free, spreading,
1-veined, glabrous, with involute margins;
dorsal sepal incurved, linear, acuminate,
3.7-5.8 by 0.5-0.8 mm,; lateral sepals straight,
obliquely linear, obtuse to subacuminate,
1.9-4.1 by 0.4-0.6 mm; petals straight to
somewhat recurved, falcately linear,
acuminate, 3-4.5 by 0.5-0.7 mm. Labellum
firmly attached, porrect to somewhat
pendent, membranous, glabrous, broadly
obovate to transversely elliptic, rounded to
short-acuminate, often mucronate, flat,
devoid of a spur, subentire to obscurely and
irregularly crenulate, 2.8-4.6 by 3.3-5.6 mm,
5- to 9-veined, at base with a high, slender,
dorsally flat to slightly furrowed callus which
is horizontally bifid (apical lobe slightly
shorter than basal lobe), in front of the high
callus with 2 low (often obscure) keels and
occasionally a minute conical callus. Column
suberect, abruptly incurved in its distal part,
terete-clavate, slender, devoid of a foot,
provided with a small conical appendage on
the proximal to middle part of its ventral side;
anther basifixed, firmly attached, biloculate,
partly hidden between two small apical
column wings, minutely papillose;
pollinarium not seen (largely dissolved by
the ethanol); rostellum tiny, not protruding;
fertile stigma concave, elliptic in outline, the
lower margin protruding as a flat, triangular
appendage. Ovary (oblongoid-)fusiform,
slightly longitudinally furrowed, glabrous,
3-3.6 mm long. Pedicel angular-terete,
glabrous, 1.3-1.5 mm long. Fruit an erect,
distinctly pedicelled capsule, narrowly
ellipsoid, 0.5-0.6 cm long, ¢. 0.2 cm in diam.
Figures 3-4.
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Thai material examined.— NORTH-
EASTERN: Loei province: Phu Luang
Wildlife Sanctuary, 1,400 m alt., 11 Sept.
2010, Tripetch 100959 (QBG!).

Distribution.— The Thai population
represents the south-westernmost known
occurrence of P. sikokiana which is otherwise
distributed in southern Japan (Ohwi, 1965)
and in Taiwan and the Chinese provinces of
Fujian and Hunan (Chen, Gale & Cribb,
2009).

Ecology.— The only known population
in Thailand is found in shady hill evergreen
scrub on sandstone at c. 1,400 m alt.; it holds
at least 100 individuals that grow partly in
humus-rich soil, partly in bare sandy soil
(Tripetch, pers. comm.).

Notes.— In Genera Orchidacearum
(Pridgeon et al., 2001), the genus name
Pantlingia Prain is treated as a synonym of
Stigmatodactylus Maxim. ex Makino.
However, the latter name was first published
as a nomen nudum (Makino, 1891) and not
validated (Makino, 1905) until nine years
after the valid description of Pantlingia
(Prain, 1896).

Pilophyllum villosum (Blume) Schltr.,
Orchideen: 131. 1914.— Chrysoglossum
villosum Blume, Bijdr.: 338. 1825.

Terrestrial herb. Rhizome short, stout,
creeping, rooting from the nodes. Pseudobulbs
subterete, c. 6 cm long, c. 1 cm in diam., each
bearing either a single leaf or an inflorescence
(pseudobulbs articulated at junction with
petiole or peduncle), initially covered by
scale-like cataphylls that soon disintegrate
into fibres. Leaves convolute, short-petiolate,
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densely brown-hairy; petiole erect,
channelled, c. 1.5 cm long; lamina spreading,
herbaceous, plicate with 5 particularly strong
nerves elevated on the dorsal side, (ovate-)
elliptic, acuminate, c. 34.5 by c. 16.4 cm, dark
(purplish-)green above, green underneath.
Inflorescence erect, racemose, ¢. 78 cm tall;
peduncle dull violet, densely brown-hairy,
bearing a few scale-like leaves, c. 57.5 cm
long; rachis dull violet, densely brown-hairy,
c.20.5 cmlong, lax, c. 13-flowered; flowering
starting in the mid-portion of the rachis and
proceeding upwards and (subsequently)
downwards; bracts appressed to the pedicels,
lanceolate, long-acuminate, dull violet,
densely brown-hairy on the dorsal side, less
so on the ventral side, c. 19.2 by c. 4.9 mm.
Flowers non-resupinate, few open at a time.
Sepals and petals free, greenish-yellow with
purple stripes and dots; dorsal sepal reflexed,
incurved in its distal part (the very apex
reflexed), linear, acuminate, brown-hairy on
the dorsal side, subglabrous on the ventral
side, c. 18.3 by c. 3.2 mm; lateral sepals widely
spreading with incurved apices, falcately
linear-oblong, acuminate, brown-hairy on the
dorsal surface, glabrous on the ventral
surface, c. 12.6 by c. 4.6 mm; petals widely
spreading, falcately linear-oblanceolate,
short-acuminate, glabrous, c. 14.9 by c. 3.7
mm. Labellum versatile, fleshy, suberect,
white with purple markings, 3-lobed, devoid
of a spur, glabrous, ¢. 7.2 mm long to apex
of mid-lobe, c. 9 mm wide across side lobes
(when flattened), provided with 2 high,
dorsally crested lamellae that extend from
the base of the side lobes to about the middle
ofthe mid-lobe; side lobes incurved, falcately
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linear, obtuse, c¢. 3.5 mm long (measured
along the front edge); mid-lobe recurved,
broadly spathulate, rounded, apiculate, c. 3.7
by ¢. 3.9 mm. Column ¢. 9 mm long, suberect,
incurved, semiterete-clavate with 2 porrect,
obliquely spathulate stelidia at the middle,
and provided with a distinct foot that bears
two pairs of lateral, scale-like appendages;
anther subterminal, dorsifixed, partly hidden
in an apical column hood, versatile, broadly
obovate in outline when seen from above,
rounded at the back, acuminate in front,
c. 1.5 mm long, c. 1.7 mm wide; pollinia 2,
subpyramidal, devoid of caudicles, stipe and
viscidium; rostellum short, truncate; fertile
stigma subquadrate in outline, concave.
Ovary (including pedicel) spreading,
incurved at apex, terete, finely longitudinally
furrowed, dull violet, densely brown-hairy,
¢. 20 mm long. Capsule not seen. Figure 5.

Thai material examined.—
PENINSULAR: Yala province: Ban
Chulabhorn 10 in Betong district, 11
Oct. 2011, Atdhabhan 110902 (QBG!).

Distribution.— The collection from
Thailand represents the north-westernmost
known occurrence of the species which is
otherwise distributed from Peninsular
Malaysia across Java, Borneo and Maluku
to the Philippines in the north-east and New
Guinea and the Solomon Islands in the
south-east (van der Burgh & de Vogel, 1997).

Ecology.— The only known population
in Thailand grows in a shaded marshy area
near a small stream in moist evergreen forest
at ¢. 500 m alt.; only six individuals have
been observed (Atdhabhan, pers. comm.).
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Ficure 1. Goodyera foliosa (Lindl.) Benth. ex C.B. Clarke. A.: bract; B.: flower; C.: dorsal sepal; D.: lateral
sepal; E.: petal; F.: labellum; G.: column; H.: anther (A.-H. from Tripetch 100851). Drawing by H.Z.
Pedersen.

Ficure 2. Goodyera foliosa (Lindl.) Benth.
ex C.B. Clarke, NE Thailand, Loei province,
Phu Luang Wildlife Sanctuary, 12 August 2012.
Photo by H.Z£. Pedersen.
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1 mm

Ficure 3. Pantlingia sikokiana (Maxim. ex Makino) Rauschert. A.: habit; B.: flower; C.: dorsal sepal;
D.: lateral sepal; E.: petal; F.: labellum; G.: column (A.-G. from Tripetch 100959). Drawing by H.Z.
Pedersen.

Ficure 4. Pantlingia sikokiana (Maxim. ex Makino)
Rauschert, NE Thailand, Loei province, Phu Luang
Wildlife Sanctuary, 27 June 2008. Photo by
P. Tripetch.
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|1mm

1mm

| 1 mm

Ficurk 5. Pilophyllum villosum (Blume) Schltr. A.: bract; B.: flower; C.: dorsal sepal; D.: lateral sepal;
E.: petal; F.: labellum; G.: column; H.: anther; L.: pollinium (A.-I. from Atdhabhan 110902). Drawing by
H.A. Pedersen.
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Vanda cristata Wall. ex Lindl. (Orchidaceae), a new record

for Thailand
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ABSTRACT. Vanda cristata Wall. ex Lindl., previously known from Himalaya to SW.
Yunnan and Indo-China, is reported from northern Thailand. A description and illustrations,

based on Thai material only, are provided.

Keyworbps: Vanda cristata, Orchidaceae, new record, Thailand

INTRODUCTION

The genus Vanda comprises 57 species,
distributed from Himalaya to China (SW
Yunnan) and Indo-China (Averyanov &
Averyanova, 2005; Wu et al., 2009; WCSP,
2013). Until now, nine species have been
recognized for Thailand (Seidenfaden, 1988).
In 2008, we received photos and information
on a Vanda species from natural forest in Nan
province. After a field survey in 2010,
specimens were collected for taxonomical
investigation. Using recent orchid flora
treatments (Pearce & Cribb, 2002; Wuetal.,
2009), the material was identified as Vanda
cristata Wall. ex Lindl., which is a new
record for Thailand. The discovery is hardly
surprising, as the previously recognized
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distribution of this species virtually surrounds
northern Thailand. The description and
illustration below are exclusively based on
the Thai specimens.

Vanda cristata Wall. ex Lindl., Gen. Sp.
Orchid. PI.: 216. 1833; N. Pearce & P.J.
Cribb, FI. Bhutan 3(3): 574. 2002; L.V.
Averyanov & A. Averyanova, Turczaninowia
8:93.2005; C. Xinqi & A. Bell in Z.Y. Wu
et al. (eds), Fl. China 25: 473. 2009.—
Aerides cristata (Wall. ex Lindl.) Wall. ex
Hook.f., F1. Brit. India 6: 53. 1890.—Trudelia
cristata (Wall. ex Lindl.) Senghas ex Roeth,
Orchidee (Hamburg) 58: 707. 2008.—Type:
Nepal, Naokote (Kawakot), Wallich Wall.
Cat. 7328 (holotype K). Figures 1-2.

Epiphytic herb, monopodial, up to 15
cm high. Stem 0.7-0.8 cm in diam., covered
with 1-1.5 cm long leaf sheaths; roots
penetrating the leaf sheaths, terete, 4-5 mm
in diam. Leaves distichous, linear, 9.5-13 by
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1.4-1.8 cm, recurved, thick coriaceous,
apex truncately 3-dentate. Inflorescence
penetrating the leaf sheaths, raceme, 6-7 cm
long, 2-4-flowered; peduncle 2-3 cm long;
rachis 3-4 cm long; floral bracts ovate, 5 by
3 mm, apex obtuse. Flowers 3.5-5 cm across;
sepals and petals yellowish green, sometimes
lateral sepals with short dark-purple stripes
at base, incurved, lip white with dark purplish
red markings; pedicel with ovary 4.5 cm
long. Dorsal sepal oblanceolate, 20 mm long,
8 mm wide, 7-veined, apex obtuse, margins
entire. Lateral sepals obliquely oblong, 20
mm long, 8§ mm wide, 7-veined, apex obtuse
and hooded, margins entire, base cuneate.
Petals oblong, 20 mm long, 4 mm wide,
5-veined, apex acute, margins entire, base
cuneate. Lip fleshy, ca. 22 by 9 mm, saccately
spurred at base; spur ca. 4 mm long; lateral
lobes erect, broadly triangular, ca. 4 by 2
mm, apex obtuse; mid-lobe pandurate, ca.
1.6 by 9 mm, divaricately bilobed at apex,
each lobule ca. 5 by 2.1 mm, slightly bifid
apically, with a short swollen cone-shaped
appendage on the back of the sinus; disk with
4 low keels, rather rugulose. Column white,
stout, ca. 5 by 4.5 mm, narrow at base. Anther
ca. 2 by 4 mm; pollinia 2, ellipsoid, each ca.
1.8 by 1.3 mm, cleft. Rostellum oblong, ca.
1 mm long; stipe suboblong, 2.5 by 2 mm,
narrow at the apex; viscidium transversely
subelliptic, 1.8 by 3.5 mm. Stigma deeply
concave, ca. 2.5 by 4.5 mm. Fruit not seen.

Specimens examined.— Thailand, Nan
province: near the border between Thailand
and Laos in Ban Sa-Kiang, Khun Nan
subdistrict, Chalerm Pra Kiat district, at
1,449 m above sea level, A. Kongbangkerd
2a (QBG) and A. Kongbangkerd 2b (QBG).

ANUPAN KONGBANGKERD ET AL.

Habitat and flowering time.— We found
approximately 20-30 plants along a stream
in a valley with montane evergreen forest,
close to an agricultural area. Plants grew on
tree trunks which were thickly covered by
mosses and lichens. Flowering occurs during
January and February.

Distribution.— Himalaya to China
(SW Yunnan) and Indo-China.

Note.— Vanda cristata Wall. ex Lindl.
is distinguished from the other Thai species
of Vanda by its lip mid-lobe having a short
swollen cone-shaped appendage on the back
of the sinus. It is similar to V. longitepala
D.L. Roberts, L.M. Gardiner & M. Motes
from Myanmar, but differs by having a
narrower column base, shorter tepals, and
broader petals (Roberts et al., 2008). The
Thai population of V. cristata seems to
consist of only a few individuals growing in
a habitat surrounded by agricultural fields.
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Ficurk 1. Vanda cristata Wall. ex Lindl. A. Habit; B. Flower; C. Flower in side view; D. Dorsal sepal;
E. Petal; F. Lateral sepal; G. Column; H. Anther seen from below; I. Anther seen from above; J. Pollinarium.
Drawn by Wittaya Pakum.
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FiGure 2. Vanda cristata Wall. ex Lindl. A. Plant; B. Flowers. Photo by Mr. Watcharasak Makerd.
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ABsTrRACT. Habenaria khakhaengensis W. Makerd & Kurzweil sp. nov. from Huai Kha
Khaeng Wildlife Sanctuary, Uthai Thani Province, Thailand, is described and illustrated.

Kevyworbs: Habenaria, new species, Orchidaceae, Thailand

INTRODUCTION

A terrestrial orchid was collected in Huai
Kha Khaeng Wildlife Sanctuary (Uthai Thani
Province, Thailand) in September 2010
during a field survey for a Zingiberaceae
project of Assoc.Prof.Preeyanan Sanpote.
The plant was immediately recognized as
belonging to the genus Habenaria Willd.,
however was later found to differ markedly
from all other species in the genus that are
currently known in Thailand and also other
countries. It is here described as new.

Habenaria is by far the largest genus in
the primarily terrestrial orchid subfamily
Orchidoideae, and is distributed throughout
the tropics and subtropics of the world
(Schuiteman & Vogel, 2000; Pridgeon et al.,
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2001). Approximately 600 species are
currently recognised in Habenaria (Pridgeon
et al., 2001), and 46 species are found in
Thailand (Kurzweil, 2009). Many Southeast
Asian habenarias grow in open grassy areas
in forest habitats, while in some other parts
of'the distribution areas, the species are found
most commonly in damp to seasonally wet
grasslands (e.g., the African dambos) and
montane grassland.

Habenaria khakhaengensis W. Makerd &
Kurzweil, sp. nov. Figures 1-2.

Diagnosis: The new species is similar to
Habenaria linguella Lindl. but differs by
having backwards and upwards reflexed
lateral sepals, straight anther thecae, and a
strongly forwards-curved lip spur.
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Type: Thailand, Uthai Thani Province:
Huai Kha Khaeng Wildlife Sanctuary, 11
September 2010, W. Makerd & P. Punchai
224 (holotype QBG).

Terrestrial herb. Tuber elongate,
pubescent, ca. 6 by 0.9 cm, brown. Stem ca.
33 cm tall, green. Cataphylls 3, tubular,
enveloping the stem of about 5 cm high, the
uppermost with a short blade, all white to
pale green. Leaves 4, narrowly oblong-
lanceolate, cauline, in the lower third of the
stem, to ca. 7 by 1.3 cm, apex acute-
acuminate, glabrous, green above, pale green
beneath. Sterile bracts up to 11, narrowly
lanceolate, apex acuminate, 1.5-3.5 by
0.2-0.3 cm, erect and adpressed to the stem,
margins with glandular hairs 0.1-0.2 mm
long. Inflorescence a lax spike, 12-20-
flowered; rachis ca. 8 cm long; floral bracts
narrowly lanceolate, apex acuminate, 1.0-2.0
by ca. 0.2 cm, margins with glandular hairs
0.1-0.2 mm long. Flowers ca. 13 mm across;
white, lateral sepals usually with large brown
blotch in the middle, distal third of spur
green. Ovary 20-25 mm long, glabrous,
upper part with a long narrow neck. Sepals
obtuse, ca. 5 by 3 mm; median sepal erect,
ovate-elliptic, concave; lateral sepals reflexed
backward and upward, slightly obliquely
obovate, concave, ca. 7 by 5 mm. Petals
forming a hood with the median sepal,
elliptic, acute, ca. 4 by 2 mm. Lip ca. 10 mm
long, 3-lobed near the base, with a prominent
apically 3-lobed, ca. 1.8 mm high, collar
around the spur entrance; midlobe attenuate,
narrowly triangular, subacute or obtuse, ca.
8.9 by 2.7 mm; side lobes subulate, much
shorter than the midlobe, ca. 2.3 by 1 mm;
spur cylindric, ca. 32 mm long, longer than

WATCHARASAK MAKERD ET AL.

the ovary, pointing backwards in its basal
part and forwards-curved distally. Column
ca. 3 mm long, with diverging thecae; narrow
basal thecae ends ca. 2.3 mm long, straight;
auricles as sculptured appendages next to the
anther; stigmas club-shaped, parallel, ca. 1.4
mm long; rostellum 3-lobed, central rostellum
lobe erect and nearly high as the anther.

Distribution.— The species appears to
be endemic to Thailand where it is known
only from the type locality in Huai Kha
Khaeng Wildlife Sanctuary, Uthai Thani
Province.

Ecology.— The type specimen was
collected on sandy soil in a grassy patch in
dipterocarp forest at 200-300 m altitude.
Flowering was observed in September.

Conservation status.— The known
Extent of Occurrence of this species is less
than 10 km? and the known localities are all
inside of Huai Kha Khaeng Wildlife
Sanctuary.

Etymology.— The name of this new
species refers to the type locality in Huai Kha
Khaeng Wildlife Sanctuary where it was
collected.

Additional collections.— Uthai Thani
Province, Huai Kha Khaeng Wildlife
Sanctuary, October 2012, Priwan Srisom s.n.
(BKF).

Notes.— The new species is similar to
Habenaria linguella Lindl. from southern
China and Vietnam with which it shares the
general habit, the cauline narrowly oblong-
lanceolate leaves, the short lip side lobes, a
cylindric spur which is clearly longer than
the ovary, divergent thecae (Averyanov,
2010), and an unstalked ovary with a long
apical neck. However, H. khakhaengensis
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differs by having a lax inflorescence, straight
thecae (geniculately upwards-bent in the
middle in H. linguella), backward and
upward reflexed lateral sepals (reflexed and
downward-facing in H. linguella), and the
spur orientation facing backward in the lower
part and forwards-curved distally in the new
species, (pendent in H. linguella). The new
species is also similar to some forms of H.
acuifera Wall. ex Lindl., but this species
differs in its much shorter pendent spur and
in the reflexed and downward-facing lateral
sepals.
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5 mm

1 mm

Ficure 1. Habenaria khakhaengensis W. Makerd & Kurzweil. A. Habit; B. & C. Flower (side and lateral
views); D. Column (side view) (All from W. Makerd & P. Punchai 224). (Drawn by W. Makerd).
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|

Ficure 2. Habenaria khakhaengensis W. Makerd & Kurzweil. A. Habitat; B. Habit; C. Inflorescence;
D. & F. Flowers; E. Column (All from W. Makerd & P. Punchai 224). (Photos A. by P. Kamol and B.-F.
by W. Makerd.)
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