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ABSTRACT: Two new species of Kaempferia L. (Zingiberaceae) from Thailand consisting of Kaempferia maculifolia Boonma &
Saensouk sp. nov. and Kaempferia takensis Boonma & Saensouk sp. nov. are described, illustrated, and photographed. The
conservation status is provided for both new species. An identification key to the species of the Kaempferia genus in Thailand is

also revised and presented.

KEY WORDS: Endemic, Kaempferia maculifolia, K. takensis, new species, taxonomy, Thailand, Zingiberaceae.

INTRODUCTION

Zingiberaceae is a family of flowering plants made
up of about 50 genera with a total of about 1,600 known
species in the world (Christenhusz and Byng, 2016).
Thailand has one of the richest ginger floras in the world,
with 26 genera and over 300 species. Kaempferia L.
belongs to the tribe Zingibereae, subfamily
Zingiberoideae, family Zingiberaceae (Kress et al.,
2002). This genus is comprised of about 60 species
distributed in India and throughout South East Asia
(Larsen and Larsen, 2006). Larsen in 1980 divided the
Thai species of Kaempferia into three groups based on
pseudostem and inflorescence position, namely ‘K.
galanga-group’, ‘K. filifolia-group’ and ‘K. rotunda-
group’. Currently, the genus Kaempferia is divided into
two sub-genera based on the position of the inflorescence,
namely subgenus Kaempferia (terminal inflorescences)
and subgenus Protanthium (inflorescences directly from
the rhizome) (Insisiengmay et al., 2018). In Thailand, 15
species of Kaempferia were recognized by Sirirugsa
in1992. Later, Larsen and Larsen (2006) reported 17

species of Zingiberaceae in the Gingers of Thailand book.

Techaprasan et al. (2010) recognized more than 20
species of Kaempferia in Thailand. Thereafter, many
new species of genus Kaempferia have been found, and
many taxonomic studies of this genus have been
published.

During an exploration of the species diversity of
family Zingiberaceae in Thailand, two undescribed
species of Kaempferia were found. The first undescribed
species was found from Lop Buri Province, Central
Thailand. After comparing and examining species with
similar characteristics, we found that this was an
undescribed species of Kaempferia that did not match
any known or published species, so we treated it as a new

species under the name Kaempferia maculifolia sp. nov.
The second undescribed species is also in the genus
Kaempferia. This undescribed species of Kaempferia
was discovered by Watcharaporn Thongbai more than
10 years ago, at an elevation of 300 — 850 meters above
sea level in a deciduous forest rich in bamboo in Tak
Province. This species had an inflorescence arising
directly from its rhizome enclosed by bracts appearing
before the new leaves. After that, the authors identified
this plant and found that it was an undescribed species of
Kaempferia that did not match any known species; this
species is described, illustrated and photographed under
the name of Kaempferia takensis sp. nov. Therefore,
both new species are described, illustrated and
photographed via the specific epithet.

TAXONOMIC TREATMENT

Kaempferia maculifolia Boonma & Saensouk, sp. nov.
Fig. 1-2 &5

Type: THAILAND. Lop Buri Province, Sa Bot
District, 15°18'28.1"N 100°52'14.5"E, 98 meters above
sea level. 29 August 2018, Boonma T. No. 10 (Holotype:
KKU!; isotypes: QBG!, BKF!, BK!, TAI!)

Perennial herb with erect and elongate pseudostem.
Rhizome erect, narrowly ovoid, light pale-yellow inside,
fragrant. Root several fibrous without storage root. Leafy
shoots erect, elongate, 20-35 cm tall. Leafless sheaths 2—
3, dark red or green with red at the base, underground
part white, apex mucronate, margin entire with
pubescent, 3—10 cm long. Leaf-sheaths alternate, green
with red at the base or dark red, pubescent; /igule bilobed,
incision up to ca. 7.5 mm, triangular, ca. 12 mm, green
or red, apex acuminate, pubescent. Petiole short, green or
green mixed with red, 0.5-1 cm long, pubescent. Leaf-
blades 3—4, thick, oblanceolate to elliptic, apex acuminate,
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Fig. 1. Kaempferia maculifolia Boonma & Saensouk; A. habitat; B. inflorescence with flower; C. habit and rhizomes with roots; D.
flower; E. lower surface of leaf; F. upper surface of leaf; G. dry bracts with old seeds. Photographed by Thawatphong Boonma.
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Fig. 2. Kaempferia maculifolia Boonma & Saensouk; A. inflorescence; B. calyx; C. ovary sparsely hairy with epigynous glands; D.
habitat; E. stamen with anther; F. labellum; G. lateral staminodes; H. lateral corolla lobes; I. dorsal corolla lobe; J. bracteole; K. bract.
Drawn by Thawatphong Boonma.
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base attenuate, margin entire (part of margin of some

leaves minutely undulate) with translucent white band ca.

0.3 mm wide, adaxially surface green with dark green
spots (spots 1-7 mm in diameter), abaxially surface pale
green, both surfaces pubescent, 5.2—-11.3 cm wide and
14.5-30.1 cm long. Inflorescence terminal, 0.8—1.9 cm
in diameter and 5.5-8.5 cm long, enclosed by the leaf-
sheaths; peduncle pale green, minutely pubescent, 5.5—
6.9 mm in diameter and 5-8 cm long. Bracts 15-35 per
inflorescence, lanceolate, green or green with red at base,
apex acuminate to mucronate, 0.8-3.5 cm wide and 4.5—
7.6 cm long, pubescent, margin entire. Bracteole
lanceolate, apex acuminate, margin entire, 4-5 mm wide
and 2.8-5.2 cm long, translucent white, glabrous. Calyx
translucent white, 3.7-4.8 cm long, apex 3—lobed with
deep incision up to 1.25 mm, glabrous. Flowers15-35
per inflorescence, lateral staminodes and labellum laid
on same plane. Floral tube white, 8-10 cm long,
glabrous; dorsal corolla lobe one, white, narrowly
lanceolate, hooded, apex caudate, glabrous, 2.5-3 mm
wide and 2.4-2.7 cm long; lateral corolla lobes 2, white,
lanceolate, hooded, apex acuminate, glabrous, 2.5-3 mm
wide and 2-2.4 cm long. Lateral staminodes white,
obovate to elliptic, white, apex rounded to obtuse,
margin entire, glabrous, ca. 2 cm wide and ca. 2.8 cm
long. Labellum broadly spatulate, bilobed, deeply
divided about 2/3 of the length of the labellum, each lobe
broadly obovate, partly overlapping, ca. 2.3 mm wide
and 2.8 mm long, white with two pale purple or purple
patches at base, edges of labellum at base roll tube-like
ca. 8§ mm long, white with light pale yellow patch, apex
rounded to obtuse, margin entire, glabrous. Stamen ca.
8.6 mm long with very short filament; anther white 1.4—
1.5 mm wide and ca. 2.7 mm long; anther crest narrowly
oblong to spatulate, white with light pale yellow at base,
ca. 1.7 mm wide at base and ca. 16.4 mm long, apex
emarginate, glabrous. Stigma inverted cone, 0.8—1 mm
in wide, apex slightly lobed with ciliate. Style very
slender, 8-9 cm long. Epigynous glands filiform 2, very
slender ca. 5 mm long. Ovary cylindrical, light pale
green, sparsely hairy, 2.5-3 mm in diameter and ca. 4
mm long, 3 carpels. Ovule axile placentation. Seeds
brown with white laciniate arils, glabrous, ca. 2 x 3—4

mm. Flowering period in rainy season (July—September).

Conservation status: Only a few populations of K.
maculifolia have been found, but it is expected to be
found in adjacent areas as suitable habitats still seems to
exist. Awaiting further field studies and observations, we
suggest treating this rare and endemic species as data
deficient (DD).

Distribution: Kaempferia maculifolia is endemic to
Thailand, currently found in the type locality in Sa Bot
District and Khok Charoen District, Lop Buri Province.

Ecology: In deciduous forest, 80—150 meters above
sea level.

Etymology: The specific epithet “maculifolia” is
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derived from two Latin words; “maculi” meaning “spots”
and “folia” meaning “leaves” referring to its leaves with
spots on the upper leaf surface.

Notes: It was found that some parts of the edges of
some leaves are minutely undulated.

The morphology of Kaempferia maculifolia sp. nov.
is similar to K. mahasarakhamensis Saensouk &
Saensouk P. and K. marginata Carey ex Roscoe. in its
flowers and some characters, but in others it differs.
Kaempferia maculifolia has erect rhizome, narrowly
ovoid, light pale yellow inside and fragrant while K.
marginata’s thizome is greenish-yellow inside; leafless
sheaths, leaf sheaths, petioles and bracts of K
maculifolia are pubescent but in K. mahasarakhamensis
and K. marginata they are glabrous. Leaves of K.
maculifolia are pubescent on both surfaces but the leaves
of K. mahasarakhamensis are glabrous on both surfaces
and the leaves of K. marginata on the upper surface are
glabrous, while on the lower surface they are pubescent.
Remarkably, the adaxially surface of K. maculifolia is
green with dark green spots, and this unique
characteristic can be used to differentiate K. maculifolia
from all other existing species of Kaempferia. The calyx
of K. mahasarakhamensis and K. marginata has a bilobed
apex, but the calyx of K. maculifolia is 3-lobed. The anther
crest of K. maculifolia is narrowly oblong to spatulate,
white with light pale yellow at the base, apex emarginate,
glabrous but the anther crests of K. mahasarakhamensis
and K. marginata are deeply divided. Ovary of K
maculifolia is cylindrical, light pale green with sparse
hairs, while K. mahasarakhamensis’s and K. marginata’s
ovaries are glabrous (Table 1 and Figs. 1-2).

Kaempferia takensis Boonma & Saensouk, sp. nov.
Figs. 3-5

Type: THAILAND. Tak Province, 18 March 2019,
Boonma. T. no. 12 (Holotype: KKU!; isotypes: QBG!,
BKF!, BK!, TAI!).

Perennial herb, erect and elongate pseudostems.
Rhizome yellow inside and fragrant smell, short ovoid to
long ovoid, 1-2 x 2—4 cm. Root several fibrous-fascicle
roots with tuberous root at tip. Leafy Shoot 50—-80(90)
cm tall. Bladeless sheaths 1-3, brownish red, 5-8 c¢cm
long, pubescent; Leaf-sheaths alternate, green with
brownish-red, pubescent; ligule membranous, 2 lobes,
broadly triangular, each lobe 3—5 mm long, pubescent;
petiole green, 4-5 cm long, 10-12 mm thick, pubescent.
Leaf-blade 5-7 blades, elliptic, thick blade, apex
acuminated, base decurrent to attenuate, margin entire
and widely undulate, upper surface green with white or
light pale green patches between leaf venation, scabrous,
lower surface brownish red surface, pubescent, 18-22 x
30-50 cm. Inflorescence directly from leafless rhizome
appears before new leaves; peduncle white and short,
0.5-3(=3.5) cm long, scabrous. Bracts ovate, light pale
yellow with brownish-red at tip, apex acute, alternate,
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Table 1. Comparison between Kaempferia mahasarakhamensis, K. marginata and K. maculifolia.

Character K. mahasarakhamensis K. marginata K. maculifolia
Rhizome and Rhizome short, not erect, bearing Rhizome not erect, greenish-yellow Erect, narrowly ovoid, light pale-yellow
root several roots and storage root inside, short with few roots in inside, fragrant, root several fibrous-
fascicle and tuberous root fascicle without storage root.
Leafy shoot Erect and elongate pseudostem, 25— Horizontal, 3-5 cm tall Erect and elongate, 20-35 cm tall
30 cm high
Leafless sheaths Glabrous Glabrous Pubescent
Leaf sheaths Glabrous Glabrous Pubescent
Peteole Up to 5 cm long, glabrous - Short, green or green mixed with red,

Leaf-shape and
size

2, broadly elliptic, 20-25 x 7-10 cm,
always thickened

Usually 2, sessile, elliptic or
orbicular, 8-14 x 5-11.5 cm,
unequal sided,

0.5-1 cm long, pubescent
3—4, thick, oblanceolate to elliptic, 5.2—
11.3 cm wide and 14.5-30.1 cm long.

Leaf-upper Moderately green, glabrous Glabrous Green with dark green spots, pubescent
surface
Leaf-lower Pale green, glabrous Hairy Pubescent
surface
Leaf-apex Acute, purple-blotched at the apex Acute Acuminate
Leaf-base Attenuate Cuneate Attenuate
Leaf-margin Purple coloration at the margin Margin purple Entire (parts of margin of leaves minutely
undulate) with translucent white
Bracts Lanceolate, greenish above, glabrous Lanceolate, greenish-white, Lanceolate, green or green with red at
on both sides glabrous base, pubescent
Flower 10-15, exerted from bracts. 6-8 15-35 per inflorescence
Calyx Tubular, 3—4.5 cm long, glabrous, Ca. 2.5 cm long, apex bifid Translucent white, ca. 3.7—4.8 cm long,
translucent white, unilaterally slit at the apex 3-lobed with deep incision up to
apex, slit ca. 1 cm long 1.25 mm, glabrous
Labellum Broader than long, 3-3.2 x4-5cm,  Purple with lateral white bands Broadly spatulate, bilobed, deeply

deeply bilobed with 2/3rds longitudinal between midrib and margin,
obovate—cuneate, ca. 2.2 x 1.8 cm, each lobe broadly obovate, partly
deeply divided

cleft from tip towards base, lobes
overlapping, white with 2 darker
purple patches towards base further
inside with longitudinal white band

Anther crest Ca. 8 x 8 mm, deeply bilobed,

reflexed, white divided

Ovary Cylindrical, 5-7 x 3-4 mm, creamy
white, 3—locule, axile placentation,
ovules man, glabrous

Reference Saensouk and Saensouk, 2019

Quadrate, ca. 5 x 4 mm, deeply

Ca. 4 x 2 mm, glabrous, stylodes
filiform ca. 4 mm long

divided about 2/3 of length of labellum,

overlapping, ca. 2.3 mm wide and 2.8
mm long, white with two pale purple or
purple patches at base, edges of
labellum at base roll in a tube like
structure ca. 8 mm long, white with light
pale yellow patch, apex rounded to
obtuse, margin entire, glabrous.
Narrowly oblong to spatulate, white with
light pale yellow at base, ca. 1.7 mm
wide at base and ca. 16.4 mm long,
apex emarginate, glabrous

Cylindrical, light pale green, sparsely
hairy, ca. 2.5-3 mm in diameter and 4
mm long

Sirirugsa, 1992; Rajkumar, 2012

pubescent, 45-98 mm long, 20—54 mm wide. Bracteoles
lanceolate, light pale yellow to white, bilobed, each lobe
apex acute, sparsely pubescent, 1.5-3 cm long. Calyx
white, tubular, sparsely hairy, 7.5-8.5 cm long,
unilaterally slit 14—17 mm long, apex trident. Flowers
27-35 per inflorescence, lateral staminodes and labellum
laid on same plane. Corolla tube white, long and slender,
11.5-12.0 cm long, diameter ca. 2 mm, sparsely hairy;
dorsal corolla lobe 1, white, narrowly lanceolate, hooded,
apex caudate, 39—45 mm long, glabrous; lateral corolla
lobes 2, white, narrowly lanceolate, apex acuminate, 35—
42 mm long, glabrous. Lateral staminodes 2, light pink,
broadly ovate, apex acute, 35-42 mm long, 28-35 mm
wide, glabrous. Labellum light pale pink with deep pink

towards and almost reaching base with white at base,
respectively, deeply bilobed incision ca. 26 mm, each
lobe obovate, apex rounded and slightly acute at tip, 30—
35 mm long, 22-26 mm wide, glabrous. Stamen with
very short filament, ca. 14 mm long; anther white ca. 5.5
mm long; anther crest oblong with apex 3—4 lobed, outer
lobes acute and elongate, slightly curved, middle 1-2
lobes shorter, light pale pink with pink patches and white
at base, 10—16 mm long, glabrous. Stigma inverted cone,
white, apex ciliate, ca. 1.0 x 1.5 mm. Style filiform, very
slender, white, 10-11 cm long. Epigynous glands
filiform 2, very slender ca. 3 mm long. Ovary cylindrical
to obovoid, 3.5-5 mm long, 1.2-2 mm wide, hairy.
Ovule axile placentation. Fruit and seeds not seen.
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Fig. 3. Kaempferia takensis Boonma & Saensouk; A. flower; B. labellum; C. habitat; D. bract; E. bracteole; F. dorsal corolla lobe; G.
lateral corolla lobes; H. stamen with anther, anther crest and stigma; I. ovary with epigynous glands; J. lateral staminodes; K. calyx; L.
inflorescence; M. corolla tube with calyx, ovary and stamen. Drawn by Thawatphong Boonma.
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Fig. 4. Kaempferia takensis Boonma & Saensouk; A. habitat; B. pseudostems; C. habitat — before new leaves; D. flowers. Photographed

by Watcharaporn Thongbai and Thawatphong Boonma.

Conservation status: Only a few populations of K.
takensis have been found, but it is expected more will be
found in adjacent areas as suitable habitat still seems to
exist. Awaiting further field studies and observations, we
suggest treating this rare and endemic species as data
deficient (DD).

Distribution: Kaempferia takensis is endemic to
Thailand, Tak Province and Uthai Thani Province.

Ecology: In mixed deciduous forests rich in Bamboo
300-850 meters above sea level.

Etymology: “takensis” is derived from the name of
“Tak Province”, where it was discovered.

Notes: The inflorescence appeared before the
pseudostem from the same rhizome. The inflorescence

and flowers were collected on 18 March 2019, while the
pseudostems were collected on 15 November 2019.

In its habitat, it is found that the length of the
peduncle of this plant will vary in size, but not too much,
depending on the depth of the underground rhizomes and
the thickness of the dry bamboo leaves that fall in the
deciduous season to be able to lift the inflorescence and
flowers higher than the dry leaves. We found the longest
length of the peduncle to be ca. 3.5 cm, and the shortest
length of ca. 0.5 cm, but most are very short. This plant
has an inflorescence before the pseudostem. There were
two collection dates, and both specimens were from the
same rhizomes, and the other isotypes were also
collected from the same locality.

377



R
i

ggﬁ Taiwania Vol. 65, No. 3
The morphology of Kaempferia takensis sp. nov. is 12a. Labellum shallowly divided or emarginate; staminodes oblong, 1-

o P ) Y T3 X03CM ciiiniiiiiiiiieii e K. parviflora
similar to Ka?mp feria angkhouangenSls Plgheans. & 12b. Labellum divided to base; staminodes broadly obovate or sub-
Phokham in its flower color. When comparlng to K. orbicular, 1.5-2 x 1-1.7cm .........oooeiiiiiininieiii K. elegans
rotunda L. and K. xiengkhouangensis, which are both 13a. Calyx and ovary hairy .............. e 14
species in the same subgen. Protanthium, they are 13b. Calyx and ovary glabrous ... 16
similar in that their inflorescences come directly from 14a. Leaves hairy on both surfaces; anther crest reniform, recurved, ca
IS XA-5mm .c.ooiiiiiii K. glauca

the rhizome that appears before the pseudostem, and in
Kaempferia takensis it can grow up to 90 cm tall, but it
is distinctly different to K. rotunda in the color of its
flowers. Comparing to the most similar species, K.
xiengkhouangensis, the upper surface of K. takensis is
scabrous and the lower surface pubescent; corolla tubes
are sparsely hairy while in K. xiengkhouangensis they
are glabrous. The leaves of K. xiengkhouangensis are
only green on the upper surface and pale green on the
lower surface, but in K. takensis they are green with
white or light pale green patches between the leaf
venation, and the lower surface of K. takensis is
brownish-red. The petiole of K. xiengkhouangensis is
sessile while in K. fakensis it is 4-5 cm long and
pubescent. Moreover, the floral tube of K. fakensis is
longer and slender than in K. xiengkhouangensis and
sparsely hairy, but in K. xiengkhouangensis it is glabrous;
the lateral staminodes of K. takensis has an apex acute
while in K. xiengkhouangensis the apex is rounded to
apiculate. The labellum of K. xiengkhouangensis is deep
pink with violet at the base, but in K. fakensis it is light
pale pink with dark pink almost reaching the base and
with white at the base (Table 2 and Figs. 3—4).

Key to species of genus Kaempferia in Thailand
(Including K. xiengkhouangensis from Laos PDR)

la. Inflorescence terminal on pseudostem ...............c.oouvuueeenenne. 2
1b. Inflorescence directly from rhizome appears before new leaf .... 23
B I ) (o1
2b. Leaves horizontal, near the ground ......................

3a. Leaf-blade filiform, linear or less than 4 cm broad
3b. Leaf-blade broader, lanceolate to orbicular or more than 4 cm

4b. Leaves glabrous on both surfaces ........................
Sa. Staminodes absent .................... ... K. sisaketensis
Sb. Staminodes PreSENt ... ..c.uuuuiuniniriiin et ieieeieieietaaenennes 6
6a. Ligule present; leaf-blade elliptic-linear to linear, 0.5-1 cm

broad ......cooviiiiiiiii e e K larsenil
6b. Ligule absent; leaf-blade filiform, less than 0.5 cm broad ......... 7
7a. Leaves up to 14 cm; anther-crest not divided or crenate ....... K. fallax
7b. Leaves 15-20 cm long; anther-crest divided ............... K. filifolia

8a. Petiole up to 1 cm long
8b. Petiole 1-10 cm long ........coovviiiiiiiiii
9a. Ovary glabrous; leaf-blade glabrous on both surfaces with wavy
MATZIN c. ettt K. angustifolia
9b. Ovary sparsely hairy; leaf-blade adaxially surface green with dark
green spots, abaxially surface pale green, both surfaces

PUDESCONT ..ottt K. maculifolia
10a. Ovary glabrous; leaves glabrous on both surfaces with purple
coloration at margin ....................c.....l K. mahasarakhamensis
10b. Ovary hairy ......oc.vuiiiniii e 11
11a. Leaves tomentose on both surfaces; labellum divided into one-
third, pubescent ............c.oooiiiiiiii K. koontermii
11b. Leaves glabrous on upper surface and lower surface pubescent;
labellum glabrous ...........cocoiuviiiiiiiiiii e 12
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14b. Leaves glabrous on upper surface and lower surface pubescent ... 15
15a. Staminodes lilac; labellum lilac with white spot at base . K. pulchra
15b. Staminodes white; labellum white, sometimes with darker reddish
patch at inner base of each lobe with longitudinal white line at base
OF LODES ... K. phuphanensis
16a. Leaves glabrous on both surfaces ..............c..coceeviiiiinne 17
16b. Leaves glabrous on upper surface and lower surface pubescent .....
............................................................................. 19
17a. Labellum white with yellow spot at base; two leaves ...... K. roscoeana
17b. Labellum pink, lilac or purple; one leaf ........................... 18
18a. Calyx apex acute, 1.6-2.2 cm long; staminodes obovate, purple, apex
rounded; labellum purple with deep purple at base, divided to middle,
each lobe broadly obovate, apex rounded ...... 16. K. picheansoonthonii
18b. Calyx apex bifid ..........cocoeiiiiiiiiin K. siamensis
19a. Labellum divided to middle, violet, darker at base broadly obovate,
each lobe obovate apex rounded; staminodes obovate, light brown,
apex rounded .........ooiiiiii K. saraburiensis
19b. Labellum divided to base
20a. Bract hairy .......couveniuiiiiiine e
20b. Bract glabrous ...........c.ouiiiiiiiiiee e
21a. Labellum white with purple blotch at centre .........
21b. Labellum white with yellow spot atbase ............... K. koratensis
22a. Leaf-margin purple; thizome greenish-yellow inside .. K. marginata
22b. Leaf-margin usually white or green; rhizome white inside ... K. galanga
23a. Leaves horizontal, near ground ..............coooeeiiiiiiiniinn.
23b. Leaves erect, pseudostem well developed
24a. Leaf upper surface sparse hairs, suborbicular to orbicular, 22.5—
32 x 21.5-25 cm, pale green with light purple band along margin,
lower surface pale green, pubescent; staminodes white to pale purple,
obovate; labellum light purple, deep purple toward base, obovate to

suborbicular, deeply bilobed ......................o.. K. lopburiensis
24b. Leaf upper surface glabrous, lower surface pubescent, elliptic to
OrbiCUlar ... 25

25a. Staminodes light purple, broadly obovate; labellum light purple,
deep purple at base, broadly obovate; anther crest white to violet,
rectangular; ovary pubescent; leaf 3, blades elliptic to orbicular, 10—
30.6 x 7.1 x 22.1 cm, surface green with several silvery markings,
hairy at base of midrib, lower surface reddish-brown,
PUDESCONT ...t K. udonensis
25b. Staminodes white, oblong, apex acute or acuminate; labellum
white with pale yellow spot at base, obovate, apex bilobed, apex of

lobes acute or acumMINAte .............oeeeuevveneninennnne K. grandifolia
26a. Leaves linear grass-like to narrowly lanceolate, less than 5 cm
WIAC e K. graminifolia
26b. Leaves more than Secmwide ............oooooiiiiiiiiiii 27

27a. Habit clump-forming, several shoots from each rhizome; labellum
white with pale yellow patch from sinus towards base, broadly
obovate, bilobed, divided for half to two-thirds of labellum length;
staminodes white, obovate to elliptic, cuspidate, acute to rounded at
APCX .« e K. caespitosa

27b. Habit single shoot from each rhizome ..................c..c.oeeie

28a. Petiole more than Scmlong .......................

28b. Petiole sessile to subsessile, up to 5 cm long

29a. Labellum white to purple with deep purple at center and prominent
yellow patch from base to sinus, apex rounded to slightly bilobed;
anther crest narrowly ovate, apex obtuse to shallowly 3-lobed,
middle lobe more elongate than outer lobes ....

29b. Labellum white to purple with deep purple at center, apex rounded to

acute; anther crest oblong to ovate, bilobed, apex acute ...... K. rotunda
30a. Nocturnal anthesis, start opening flower around 6 p.m. .......... 31
30b. Diurnal anthesis .........cccoeiviiiriiiiiiei e 32
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Table 2. Comparison between Kaempferia rotunda, K. xiengkhouangensis and K. takensis sp. nov.

Character K. rotunda K. xiengkhouangensis K. takensis sp. nov.
Rhizome Rhizome with roots Short, erect, bearing several roots in Yellow inside and fragrant smell, short ovoid
bearing tubers fascicle to long ovoid, 1-2 x 2—4 cm, root several
fibrous-fascicle roots with tuberous root at tip
and fibrous roots
Leafy shoot 12-30 cm tall 29.5-58.3(-80) cm tall 50-80(90) cm tall

Bladeless sheath
Leaf-sheaths
Ligule

Leaves-shape
and size

Leaves-upper
surface
Leaves-lower
surface
Leaves-apex
Leaves-base
Leaves-margin
Inflorescence

Flower
Bracts
Bracteoles

Calyx

Corolla tube

Dorsal corolla
lobe

Lateral corolla

lobes
Staminodes

Labellum

Anther crest

Ovary

Reference

4-6 cm long, hairy.

6—10 cm long, hairy
Membranous, broadly
triangular, 34 mm long,
hairy

2-4, erect, elliptic to
lanceolate—oblong, 12-25
x 4-6 cm

Glabrous

Hairy

Acute

Cuneate

Entire

Appearing from leafless
rhizome

Several

Lanceolate, 2040 mm
long, 10-20 mm wide,
apex mucronate, hairy
Keeled, lanceolate, 1.8—
2.3 x 1 cm, hairy, apex
acute, ciliate

3-5.2 cm long, hairy, apex
bilobed

5-5.5 cm long, lobes linear

4-5 x 0.6 cm, apex
hooded, aristate
3.6—4.2 x 0.5 cm, apex
aristate

White, purple-tinted,
oblong, 3-4 x 1.6 cm,
apex rounded

Purple, 4 x 2-2.5 cm,
deeply bilobed, each lobe
elliptic, apex rounded or
mucronate

Oblong, 9-12 x 3—4 mm,
3—-lobed; outer lobes acute
and elongate, middle one
shorter, entire or
emarginate

4—6 mm long, 2—4 mm
wide, hairy

Sirirugsa, 1992

undescribed

8.9-12 cm long, sparsely hairy
Membranous, 2 lobes, 4-8 mm long,
hairy

1-3, brownish red, 5-8 cm long, pubescent
Green with brownish-red, pubescent
membranous, 2 lobes, broadly triangular,
each lobe 3-5 mm long, pubescent

5-6(-8), sessile, blade distichous, 5-7 blades, elliptic, thick blade, 18—22 x 30—
broadly elliptic to lanceolate, (10-) 22.5- 50 cm

42.5(-55) x 7.6-12.2(-17) cm,
Green, glabrous Green with white or light pale green patches
between leaf venation, scabrous

Pale green, pubescent Brownish red surface, pubescent
Acuminated

Decurrent to attenuate

Entire and widely undulate

Directly from leafless rhizome appears before
new leaves

27-35

Ovate, light pale yellow with brownish-red at
tip, apex acute, alternate, pubescent, 45-98
mm long, 20-54 mm wide.

Lanceolate, light pale yellow to white,
bilobed, each lobe apex acute, sparsely
pubescent

White, tubular, sparsely hairy, 7.5-8.5 cm
long, unilaterally slit 14—17 mm long, apex
trident

White, long and slender, 11.5-12.0 cm long,
diameter ca. 2 mm, sparsely hairy

Narrowly lanceolate, hooded, apex caudate,
39-45 mm long, white, glabrous

narrowly lanceolate, apex acuminate, 35-42
mm long, white, glabrous

Light pink, broadly ovate, apex acute, 35-42
mm long, 28-35 mm wide, glabrous

Acute to acuminate

Cuneate

Slightly undulate,

Appearing from leafless rhizomes

10-19
Ovate to broadly ovate, 1.4—2.6 cm x
4-9 mm, apex acute, hairy

Bracteole 1, 1.1-1.5 cm x 2—-6 mm,
apex 2 lobes,

acuminate, reddish, hairy

Tubular, 5.1-5.5 cm long, split on one
side, 1.2—1.5 cm long,

reddish, hairy, apex trifid

6.3-7.5 cm long, whitish, glabrous

Narrowly lanceolate, 3-3.4 cm x 3-5
mm, apex hooded

Narrowly lanceolate,

2.5-3.2 cm x 2-4 mm, apex acute
Obovate, deep pink, 2.5-3 x 1-1.6 cm,
apex rounded to apiculate

Deep pink, violet at base, broadly
obovate, 2.5-3 x 2.8-3.7 cm, divided
to base, each lobe obovate, 1.8-2.2 x
1.4-1.9 cm, apex rounded to apiculate

Light pale pink with deep pink towards and
almost reaching base with white at base,
respectively, deeply bilobed ca. 26 mm,
each lobe obovate, apex rounded and slightly
acute at tip,30—-35 mm long, 22—-26 mm wide,
glabrous

Oblong with apex 3—4 lobed, outer lobes
acute and elongate, slightly curved, middle
1-2 lobes shorter, light pale pink with pink
patches and white at base, 10-16 mm long,
glabrous

Cylindrical to obovoid, 3.5-5 mm long, 1.2-2
mm wide, hairy

Ovate or rectangular, 6-8 x 2—3 mm,
apex bilobed, tri-dent, or variable

Cylindrical, 4-5 x 2 mm, sparsely hairy

Picheans. et al., 2013

31a. Staminodes and labellum laid on same plane; sinus depth two-
third of labellum length; petiole subsessile to 2.5 cm long; anther
crest irregular tridentate apex, middle tooth shorter and wider than
outers K. albiflora
31b. Staminodes upright with deflexed distal half of labellum; sinus
depth half of labellum length; petiole subsessile to 1 cm long; anther

crest with bilobed apex, usually with two small teeth between

TODES et K. noctiflora
32a. Leaf upper surface glabrous .........c...ooeeveiiniiiiniiiinin 33
32b. Leaf upper surface scabrous or sparsely hair ...................... 34

33a. Labellum white with pale yellow to white band from sinus
towards base, surrounded by two purple stripes from base toward
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sinus and spreading to half of each lobe ...................... K. aurora AC KN OWLE DG ME NTS

33b. Labellum deep pink, violet at base, broadly obovate, divided to
base each lobe obovate, apex rounded to apiculate; staminodes deep
pink, obovate, apex rounded to apiculate .... K. xiengkhouangensis
34a. Ovary glabrous; staminodes erect with deflexed distal half of labellum;
staminodes white to purple; labellum deep purple toward base, apically
bilobed, each lobe narrowly obovate, apex rounded to slightly
emarginate; leaves sparse hairs on both surfaces ........ K. kamolwaniae
34b. Ovary hairy; staminodes and labellum laid on same plane;
staminodes light pink, broadly ovate, apex acute; labellum light pale
pink with dark pink towards and almost reaching base with white at
base, respectively, deeply bilobed, each lobe obovate, apex rounded
and slightly acute at tip; leaf upper surface scabrous, lower surface
PUDESCEONT ... ettt et K. takensis

Notes: The key to species of genus Kaempferia in Thailand
(including K. xiengkhouangensis from Laos PDR), excluding four
species, namely K. albomaculata Jenjittikul & Larsen K., K.
bambusetorum Larsen K. & Jenjittikul., K. minuta Jenjittikul &
Larsen K., K. pardi Larsen K. & Jenjittikul, which are without
documentation, and they are not similar to K. takensis.

Vietnam

Myanmar

Andaman | Cambodia

Sea

Gulf of Thailand

K. maculifolia

K. takensis

Malaysia

Fig. 5. Habitat map of two new species treated in this paper.
Symbols in picture show habitat area of each species according
to their habitat, which is currently found in Thailand. (Map of
Thailand showing floristic regions: Northern, Northeastern,
Eastern, Central, Southeastern, Southwestern and Peninsular.
Refer to map of floristic regions of Flora of Thailand).
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ABSTRACT: Amomum foetidum (Zingiberaceae), a new species from Northeast Thailand is here described, illustrated and
photographed. The key to three species of Amomum which cited and treated in this paper is provided.

KEY WORDS: Amomum cinnamomeum, Amomum foetidum, new species, Northeast, Thailand, Zingiberaceae.

INTRODUCTION

The genus Amomum Roxb. is in the subfamily
Alpinioideae, tribe Alpinicaec of the Zingiberaceae
family (Kress et al., 2002). The genus as currently
circumscribed is distributed from Sri Lanka and India
through SE Asia to New Guinea, the Bismarck
Archipelago and Australia (Mabberley, 2008). The
earliest studies include the phylogenetic analysis by
Kress et al. in 2002 and 2007, by Xia et al. in 2004.
Indicated that Amomum s.1. as previously delimited was
highly polyphyletic and Elettariopsis was probably
nested in one of the Amomum clades (Leong-
Skorni¢kova et al., 2019). “Convergent morphology in
Alpinieae (Zingiberaceae): Recircumscribing Amomum
as a monophyletic genus” the recent study of De Boer et
al. in 2018 including the type species of Amomum and
Elettariopsis which re-circumscribed the genera and
placed them on clades involving most of the species
previously classified under Amomum s.s. and Elettariopsis
s.s. This is a confirmation of the previous studies and
reclassification of Elettariopsis s.s. species under
Amomum s.1. except for two species that are classified in
the Wurfbainia and one species in the Geocharis.

The first author got this plant from the plant shop in
Sakon Nakhon Province (located in Northeastern or Isan
part of Thailand) and grow it at Brio Garden in Nakhon
Nayok Province since 2017. At that time, Surapon
Saensouk and Piyaporn Saensouk, who are the
correspondence author and the co-author in this article,
they are revising genus Elettariopsis s.s. for Flora of
Thailand project. Saensouk and Saensouk (2014)
published Elettariopsis biphylla from Thailand.
Therefore, the first author worked with Surapon
Saensouk and Piyaporn Saensouk to identify this
unknown species. We found that this unknown species
is similar to Amomum cinnamomeum (Leong-
Skorni¢kova et al., 2019) and Amomum species which
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previously have been classified in Elettariopsis genus;
Amomum curtisii (Baker) Skorni¢k. & Hlavata (2018) =
Elettariopsis curtisii Baker (1892) = FElettariopsis
serpentina Baker (1892). It did not match with any
existing species and treated it as new species, described,
illustrated, and photographed under the name of
Amomum foetidum sp. nov.

TAXONOMIC TREATMENT

Amomum foetidum Boonma & Saensouk, sp. nov.
Figs. 1-3
Type: [Cultivated] THAILAND. Nakhon Nayok
Province, Ban Na District, Brio Garden, 29 January 2020,
Boonma T. no.13 (Helotype: KKU!; isotypes: QBG!,
BKF!, BK!, TAI!), The living specimen and specimen
preserved in alcohol also grow and keep at Brio Garden.
Rhizomatous herb up to 60 cm tall, all parts a
pungent odor similar to the smell of the Stink Bugs.
Rhizome creeping, white inside (when fresh) with fibers,
1.0-1.5 cm in diameter. Sheathed scales, ovate, 2.5-3.0
cm long and 2.5-3.5 cm wide at the base, white when
young and turn to brown when old, glabrous. Root
fibrous, 1.5-2.2 mm in diameter. Sheaths 2-3, 5-12 cm
long, apex mucronate, glabrous, green. Leaf-sheaths
distichous, 10-19 cm long, glabrous, green. Ligule 3-3.5
x 3-3.5 mm, bilobed with deeply divided ca. 4.5 mm,
apex rounded with ciliate margin, glabrous, green.
Petiole 0.6-8.0 cm long, ca. 4.6 x 6.4 mm in diameter,
margin entire, glabrous, green. Leafy shoot 4-8 leaves.
Lamina oblanceolate to narrowly elliptic, (18-)24-40
cm long and (7-)9—12 cm wide, apex caudate 1.5-3.3 cm
long, base decurrent, margin glabrous except 1/3 of the
margin of the leaf tip with prickly hairs ca. 0.25 mm long,
pointed out of the margin and both edges of the leaf at
the apex rolled in, ptyxis convolute, adaxially surface
dark green with clearly embossed veins, abaxially
surface green, both surfaces glabrous. Inflorescence
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Fig. 1. Amomum foetidum Boonma & Saensouk; A. habit; B. ligule-side view; C. ligule-front view; D. leaf-margin with the prickly hairs
at 1/3 of the leaf tip; E. leaf-apex; F. rhizome with fibers; G. inflorescence above the ground; H. inflorescences and underground part.
Photographed by Thawatphong Boonma.
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Fig. 2. Amomum foetidum Boonma & Saensouk; A. dissection (from left): dorsal corolla lobe, lateral corolla lobes, labellum, stigma,
stamen, calyx, floral tube with stamen and ovary, flower (side view); B. flower (top and semi-side view); C. flower (top view); D. stigma
(front and side view); E. stamen (front, side, and back view); F. ovary with epigynous glands (side and front view). Photographed by

Thawatphong Boonma.
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Fig. 3. Amomum foetidum Boonma & Saensouk; A. labellum; B. dorsal corolla lobe; C. lateral corolla lobes; D. calyx; E. stigma (front
and side view); F. stamen; G. ovary with epigynous glands (side and front view); H. stamen with corolla tube and ovary; I. habitat with
inflorescence and the underground parts; J. close up the inflorescence. Drawn by Thawatphong Boonma.

lateral arising from the base of the leafy shoot. Peduncle
up to 8 cm long and 5.5-6.5 mm in diameter, covered by
white sheathing bracts 2-3 cm long, 47 fertile bracts.
Bract ovate, ca. 2.5 cm long and 1.5-1.8 cm wide, apex
acute, white (in the underground) or green (above the
ground) then turn to brown with age, glabrous. Bracteole
triangular, ca. 9.8 mm long and ca. 3.8 mm wide, apex

acute, translucent white, glabrous on both sides with an
entire margin. Flower 5.5-6.2 cm long; calyx tubular,
translucent white to pale green with green at tip, apex 3-
teeth and deep slit incision one side 1.2—-1.4 mm long,
glabrous except a slightly short-hairy at apex. Floral
tube white with light pale yellow at tip, 2.9-3.8 cm long
and 2.0-2.8 mm in diameter, glabrous; dorsal corolla
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lobe narrowly ovate, 1.8-2.0 cm long and 0.8-1.0 cm
wide, semi-translucent white with light pale yellowish-
green at apex, apex obtuse with hooded ca. 3.3 x 3.5 mm,
glabrous on both surfaces; lateral corolla lobes narrowly
ovate, 16-18 mm long and 5-7 mm wide, semi-
translucent white with very light pale yellow at apex,
apex obtuse, glabrous on both surfaces; labellum
obovate, ca. 21.2 mm long, ca. 17.5 mm wide, white with
a yellow patch at the center and extending to apex, and
two red lines on both sides of the yellow stripe from the
base to the middle of the half-length of the labellum, the
red line 13.8-14.5 mm long and ca. 1 mm wide, glabrous
on both surfaces; lateral staminodes absent. Stamen
13.9-14.5 mm long; filament 4-5 mm long, 2.6-2.9 mm
wide at the base and 3.7-4.0 mm broad at apex, white
with light pale yellow at base, glabrous on both surfaces;

anther 9.5-9.8 mm long including crest; anther thecae ca.

4.7 mm long, light pale yellow; anther crest 5.0-5.1 mm
long and 5.0-5.5 mm wide, white with light pale yellow
at outer surface and edge, the shape almost rectangular,
apex truncate and base concave, glabrous on both
surfaces. Epigynous glands two, ca. 6 mm long, each one
ca. 1.3 mm in diameter, yellow. Ovary ca. 3.8 mm in
diameter and ca. 3.9 mm long, prolate spheroid, pale
yellow, glabrous. Style white, glabrous; Stigma ca. 2.65
x 2.67 mm, funnel-shaped with three ambiguous lobes at
apex, ciliate. Fruit not seen. The flowering period from
December to March.

Distribution: So far known from Sakon Nakhon

province and mostly cultivated in Northeastern Thailand.

Etymology: The specific epithet “foetidum” is
derived from the Latin word refers to pungent odor
which this plant emits the smell similar to the smell of
the Stink Bugs (Tessaratoma papillosa Drury) when
sniffing near its flower or crushed the part of this plant.

Provisional IUCN Red List category: Only a few
populations have been found, but it is expected to be
found in adjacent areas as suitable habitat still seems to
exist and waiting for further field studies and
observations, we suggest treating this species as data
deficient (DD).

Uses: used to substitute the stink bugs (Tessaratoma
papillosa Drury) in cooking.

Notes: all parts of the plant have a pungent odor similar
to the smell of stink bugs (Tessaratoma papillosa Drury),
bracts and peduncles are white when young or if it in the
underground but it will be green if it above the ground.

DISCUSSION

This species is well known in the name of
"Mangkhang" which is an Isan word, the dialect of the
Northeast region of Thailand use to call the Stink Bugs
(Tessaratoma papillosa Drury - the insect in
Tessaratomidae Family). Normally the Isan people use
this Stink Bugs in cooking by roasting or grilling and the
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most popular is used to make the chili paste called
“Jaew-Mangkhang” serve with sticky rice. Because
every part of this undescribed species of Amomum has a
pungent odor like the smell of this insect, so the word
"Mangkhang" is also used to call this plant too. And this
plant also used to replace the stink bugs in cooking
which easier to find throughout the year while the stink
bugs are easy to find only in the spring.

Amomum  foetidum is similar to  Amomum
cinnamomeum Skorni¢k. Leong-Skorni¢kova ez al. (2019),
Amomum curtisii (Baker) Skorni¢k. & Hlavata (2018) =
Elettariopsis ~ curtisii  Baker (1892) = FElettariopsis
serpentina Baker (1892) in some characters but differs. The
outstanding characteristics that make 4. foetidum different
from other similar species and easy to identify is the leaf
margin glabrous except 1/3 of the margin of the leaf tip
has the prickly hairs ca. 0.25 mm long, pointed out of the
margin and both edges of the leaf at the apex are rolled in
while A. curtisii glabrous and A. cinnamomeum has a few
sharp small teeth spaced well apart at the apex. The color
of the calyx of A. foetidum is translucent white to pale
green with green at the tip but A. curtisii is white and A4.
cinnamomeum 1s translucent cream white. Considering
the existence of lateral staminodes, A. curtisii is the only
one species in the comparison which has the short
staminodes while 4. cinnamomeum and A. foetidum are
absent. The labellum of A. cinnamomeum has densely hairy
at the center in the lower half making it different from 4.

foetidum. Moreover, the ovary of A. cinnamomeum is

cylindrical, pale green with pink tinge and puberulous but
the ovary of 4. foetidum is a prolate spheroid, light pale
yellow and glabrous. The epigynous glands of 4. foetidum
ca. 6 mm long while 4. cinnamomeum ca. 3 mm long and
A. curtisii ca. 3.5-4 mm long. The comparison of
morphological characters of Amomum cinnamomeum, A.
curtisii and A. foetidum sp. nov. are provided in Table 1.
The key to three species of Amomum which cited and
treated in this paper is presented below.

Key to species

la. Lateral staminodes small, fleshy, ca. 3 mm long, leaf margin
glabrous ...o.vniiiii e Amomum curtisii
1b. Lateral staminodes absent ....................coooviiiiiiiiii 2
2a. Ovary cylindrical, pale green with pink tinge, puberulous .............
.................................................. Amomum cinnamomeum
2b. Ovary prolate spheroid, light pale yellow, glabrous ....................
.......................................................... Amomum foetidum
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Table 1. Comparison of morphological characters of Amomum cinnamomeum, A. curtisii and A. foetidum.

Characters

Amomum cinnamomeum

Amomum curtisii

Amomum foetidum

Sheathed scales
Bladeless sheath
Leaf-sheaths

Ligule

Leaves-shape
and size

Leaf-apex

Leaf-base
Leaf -margin

Bracteole

Bract

Calyx

Calyx-color
Calyx-margin
Corolla tube

Labellum-shaped

Labellum-
surfaces
Lateral
staminodes
Filament

Anther

Anther crest

Epigynous glands
Ovary

Reference

white with pink-red when young
shortly puberulent (scaberulous)
shortly puberulent, (rough to touch)

1.5-2.5 mm, bilobed, dull
glabrous with ciliate margin

green,

elliptic, (12—)15-25 cm long and 3-
5.5(=7) cm wide

long caudate (4-6.5 cm long)

obtuse

glabrous, hyaline, smooth throughout
but with a few sharp small teeth
spaced well apart at the apex (rough to
touch)

3-5 x 2-3 mm, glabrous with ciliate
margin

acute, mostly mucronate apex, almost
white at base, pale green, variously
tinged pink (outermost bracts usually
richer in tinge, innermost greener)
puberulent at basal half (rough to
touch), nearly glabrous in apical half

translucent cream white

densely pubescent margins

externally white and glabrous at the
base, cream-white and puberulous
towards the apex

broadly obovate, ca. 28 mm long, ca.
30 mm wide at the broadest point

densely hairy at the center in the lower
half
absent

glabrous but with puberulous pinkish
patch running along the midline of the
inner surface,

anther ca. 13 mm long (including crest),
connective tissue white, glabrous

7-8 x 6.5—-7 mm, white

ca. 3 mm long

cylindrical, pale green with pink tinge,
puberulous

Leong-Skorni¢kova et al., (2019)

unexplained

glabrous

bearing leaf-shoots at intervals of
6-20

short, to 7 mm tall, shallowly
bilobed

more or less elliptic, widest at or
above middle, 24-68 cm long
and 4-10 cm wide

acuminated to slightly caudate
decurrent

glabrous

8-13 mm long, split to the base
on one side, apex broadly
rounded and slightly notched

pinkish, or white with red tips,
open, broadly pointed

up to 3 cm long, cleft a third of its
length down one side, apex with
3 short blunt teeth

white

glabrous
white, 1-3 cm longer than calyx,
slender, glabrous

ca. 3 x 2.7 cm, base narrow and
widening abruptly, apex reflexed
and crinkled at edges

glabrous

small, fleshy, ca. 3 mm long

ca. 4 mm long and broad

anther thecae ca. 5 mm long

thin, about 4.5-5.5 mm long and
broad, concave and obliquely
reflexed, lateral margins incurved
slightly to face each other, apex
broadly acute

3.5-4 mm long

trilocular, glabrous

Kam Yee Kiew (1982) and
Voucher specimen of BRG1999-
078 (WJK 99-6322)

white when young
glabrous
glabrous

bilobed with deeply divided ca. 4.5
mm; stipule green, 3.0-3.5 mm long,
glabrous, apex rounded with ciliate
margin

oblanceolate to narrowly elliptic,
(18-)24—40 cm long and (7-)9-12 cm
wide

caudate (1.5-3.3 cm long)

decurrent

glabrous except 1/3 of the margin of
the leaf tip has the prickly hairs ca.
0.25 mm long, pointed out of the
margin and both edges of the leaf at
the apex are rolled in

ca. 9.8 mm long, ca. 3.8 mm wide,
triangular, translucent white, apex acute,
glabrous on both sides with an entire
margin

apex acute, white (in the underground)
or green (above the ground) then turn
to brown with age

glabrous except for the apex of the
calyx, apex slightly short-hairy

translucent white to pale green with
green at the tip

glabrous

white with light pale yellow at the tip,
glabrous

obovate, ca. 21.2 mm long, ca. 17.5
mm wide at the broadest point and ca.
4.8 mm wide at the base

glabrous on both surfaces

absent

white with light pale yellow at base,
glabrous on both surfaces

9.5-9.8 mm long including crest,
glabrous on both surfaces

5.0-5.1 mm long and 5.0-5.5 mm wide,
white with pale yellow at the margin

ca. 6 mm long
prolate spheroid, light pale yellow,
glabrous

369



&
v Taiwania

LITERATURE CITED

De Boer, H., M. Newman, A.D. Poulsen, J. Droop, T. Fér,
T.T.H. L§ K. Hlavata, V. Lamxay, J.E. Richardson, K.
Steffen, J. Leong Skornitkova. 2018. Convergent
morphology in Alpinieae (Zingiberaceae): Recircumscribing
Amomum as a monophyletic genus. Taxon 67(1): 6-36.

Droop A.J. and M. F. Newman 2014. A revision of Amomum
(Zingiberaceae) in Sumatra. Edinb. J. Bot. 71(2): 193-258.

Gagnepain, F. 1904. Zingibéracées nouvelles de 1’herbier du

Muséum. (13¢ note). Bull. Soc. Bot. France 51(8): 444-461.

Gagnepain, F. 1907. Zingibéracées, Marantacées et Musacées
nouvelles de I’herbier du Muséum. (19¢ note). Bull. Soc.
Bot. France 54(5): 403—413.

Holttumn R.E., 1950.The Zingiberaceae of the Malay
Peninsula. Gard. Bull. (Singapore) 13 (1): 249.

IUCN Standards and Petitions Subcommittee 2019.
Guidelines for Using the IUCN Red List Categories and
Criteria, ver. 14. Available from:

http://cmsdocs.s3.amazonaws.com/RedListGuidelines.pdf
(accessed 29 March 2020)

Kiew, K. Y. 1982. The genus Elettariopsis (Zingiberaceae) in
Malaya. Notes Roy. Bot. Gard. Edinburgh 40: 139-152.
Kress, W.J., L.M. Prince, J.K. Williams. 2002. The
phylogeny and a new classification of the gingers
(Zingiberaceae): evidence from molecular data. Am. J. Bot.

89(10): 1682-1696.

Kress, W.J., M.F. Newman, A.D. Poulsen, C. Specht. 2007.
An analysis of generic circumscriptions in tribe Alpinieae
(Alpinioideae: Zingiberaceae). Gard. Bull. (Singapore) 59:
113-128.

Lamxay, V. and M.F. Newman. 2012. A revision of Amomum
(Zingiberaceae) in Cambodia, Laos and Vietnam. Edinb. J.
Bot. 69(1): 99-206.

Larsen, K. 1996. A preliminary checklist of the Zingiberaceae
of Thailand. Thai For. Bull. (Botany) 24: 35-49.

370

Vol. 65, No. 3

Larsen, K. and S.S. Larsen. 2006. Gingers of Thailand.
Queen Sirikit Botanic Garden (QSBG) and The Botanical
Garden Organization Thailand.

Leong-Skorni¢kova, J. and M. Newman, 2015. Gingers of
Cambodia, Laos and Vietnam. Singapore Botanic Gardens,
National Parks Board.

Leong-skorniékové, J., H.P. Tran, Q.B. Nguyén, K.
Hlavata, L.H. Truong, Q.P. Nguyén, N.T. Trung, M.
Newman. 2019. The identity of Amomum trilobum and
Amomum unifolium (Zingiberaceae: Alpinioideae), and
description of four new related species from Vietnam.
Phytotaxa 401(3): 149-165.

Lim, C.K. 2003. Taxonomic notes on Elettariopsis Baker, and
new taxa from Peninsular Malaysia & Thailand. Folia
Malaysiana 4(3&4): 205-226.

Ly, N.S. and J. Leong-Skorni¢kova. 2018. Amomum
cristatissimum (Zingiberaceae: Alpinieae), a new species
with echinate fruits from central Vietnam. Nord. J. Bot. 36
3): 1-5.

Mabberley, D. J. 2008. Mabberley’s Plant Book, 3™ edition.
Cambridge, UK: Cambridge University Press.

Newman, M.F. 1997. Elettariopsis unifolia (Gagnep.) M.F.
Newman, comb. nov. (Zingiberaceae). Edinb. J. Bot. 54(1):
110-111.

Picheansoonthon C. and P. Yupparach 2007. Notes on the
genus Elettariopsis Baker (Zingiberaceae) in Thailand. J.
Thai. Trad. Alt. Med 5(3): 267-277.

Picheansoonthon C. and P. Yupparach. 2010. Further Study
on the Elettariopsis Baker (Zingiberaceae) in Thailand —a
new species and a new record. Taiwania 55(4): 335-341.

Saensouk, S. and Saensouk, P. 2014. Elettariopsis biphylla,
a new species of Zingiberaceae from Thailand. Phytotaxa
159(1): 23-25.

Xia, Y.M., W.J. Kress and L.M. Prince. 2004. Phylogenetic
analyses of Amomum (Alpinioideae: Zingiberaceae) using
ITS and matK DNA sequence data. Syst. Bot. 29(2): 334—
344.



Taiwania 64(3): 245-248, 2019 d‘%i
o
DOI: 10.6165/tai.2019.64.245 %,

Curcuma saraburiensis (Zingiberaceae), a new species from Thailand

Thawatphong BOONMA!, Surapon SAENSOUK?>"

1. Brio Garden 53 M.5 Ban Mai Village, Phikun Ok, Ban Na District, Nakhon Nayok, 26110, Thailand.

2 Plant and Invertebrate Taxonomy and Its Applications Unit Group, Walairukhavej Botanical Research, Institute, Mahasarakham
University, Kantarawichai District, Mahasarakham, 44150, Thailand.

*Corresponding author’s email: surapon.s@msu.ac.th

(Manuscript received 17 February 2019; accepted 17 June 2019; online published 26 June 2019)

ABSTRACT: Curcuma saraburiensis sp. nov. (Zingiberaceae), a new species from Saraburi Province, Central Thailand, is
described, illustrated and photographed. The dominant characteristics of this species are; the fertile bracts are light green with light
pale green or white longitudinal line and 2 white circles patch. Coma bracts; outer glabrous, light green with green longitudinal line
alternating with light green or white lines, inner glabrous, white with green edges. Lateral staminodes narrowly oblong, white with
3—4 red lines (2 red lines in the middle, half of the length of the staminodes and 1-2 lines found at the edge of the staminodes).

Labellum obovate, deep incision up to 9 mm, white with 2 purple patches on ether sides and 4 red lines, 2 lines at each side.

KEY WORDS: Curcuma saraburiensis, New species, Saraburi, Thailand, Zingiberaceae.

INTRODUCTION

Curcuma L. is one of the largest genera in family
Zingiberaceae with ca. 80 species, distributed in the
tropical Asia from India to South China, Southeast Asia,
Papua New-Guinea and Northern Australia (Sirirugsa et
al., 2007). In Thailand, 38 species were recorded and
distributed throughout the country, especially in the
north and the northeast which often found in the lower
ground in deciduous forests, mixed deciduous forest, dry
evergreen forest and pine forest (Maknoi and Jenjittikul,
2006). Many species were discovered by several
botanists such as Sirirugsa and Newman (2000), Maknoi
and Jenjittikul (2006), Maknoi et al. (2011) and Maknoi
and Sirirugsa (2012).

In the deciduous forests of the mountains in Phra
Phutthabat District, Saraburi province, an undescribed
species of Curcuma was found at the height of 50-300
meters above sea level, the soil is sandy loam. In some
points, they grow in the soil of the rock basin. This
species is here described, illustrated and photographed
under the name of Curcuma saraburiensis sp. nov.

TAXONOMIC TREATMENT

Curcuma saraburiensis Boonma & Saensouk, sp. nov.
Figs. 1 & 2
Type: THAILAND. Saraburi Province, Phra
Phutthabat District, 21 October 2017, Boonma. T. no. 2
(holotype: BKF!; isotypes: BK!, KKU!, QBG!, TAI!)
Perennial herb with a short ovoid rhizome, light
brown inside and fragrant, 1-2 x 2-3 cm. Root tuberous
(found in late raining season until late summer) with
fibrous roots. Leafy shoot 30-50 cm tall; bladeless
sheath 1-2, green with red at base or red. Leaf sheaths
green with red at base; ligule broadly curve, 2—4 mm;

petiole green, 8-14 cm. Leaves 4-7, elliptic-narrow
ovate, 16-22 cm long and 7-9 cm wide, apex acuminate,
base obtuse—attenuate, margin entire, green on both
surfaces, upper glabrous and below pubescent.
Inflorescence terminal on the pseudostem, cylindrical,
8—12 cm long; peduncle green, 20-25 cm long, glabrous.
Fertile bracts containing 3-7 flowers in each bract,
broadly ovate, apex rounded, light green with light pale
green or white longitudinal line and 2 white circles patch,
2-2.5 x 2-2.5 cm. Coma bracts broadly ovate, outer
glabrous, light green with green longitudinal line
alternating with light green or white lines, inner glabrous,
white with green edges, 2-3 x 2-3 cm, apex rounded—
obtuse. Bracteoles white, broadly ovate, ca. § mm long,
acute apex. Flowers white with light pale yellow. Calyx
white, tubular, 15—-18 mm long, glabrous. Corolla white,
glabrous, shorter than bract; dorsal lobe, lanceolate—
ovate, ca. 10 x 57 mm, light pale yellow; lateral lobes,
lanceolate—ovate, 7-10 x 5—7 mm, light pale yellow.
Lateral staminodes narrowly oblong, ca. 14 x 2-3 mm,
rounded apex, white with 3—4 red lines. Labellum
obovate, deep incision up to 9 mm, white with 2 purple
patches on ether sides and 4 red lines, 2 lines at each side,
8—10 x 12—14 mm. Stamen white; anther 5-6 mm long;
filament flat; spurs absent. Ovary subspherical, 1-2 x
1.5-2 mm, 3 carpels, glabrous. Style very slender.
Stigma white 1-2 X 1-2 mm, glabrous. Nectary grands
2, very slender, ca. 2 mm long. Seed light brown with
white laciniate arils, smooth surface, ca. 3 X 5 mm.

Etymology: The specific epithet of the new species
is collected from ‘Saraburi Province’, the first discover
place.

Distribution: Endemic to Thailand, currently found
in the type locality (Phra Phutthabat District, Saraburi
Province)

Ecology: Deciduous forest 50-300 m above sea level.
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Fig. 1. Curcuma saraburiensis Boonma & Saensouk; A. rhizome; B. habitat and inflorescences; C. closed form of young inflorescence;
D. mature inflorescence; E. top view of mature inflorescence; F. flower-side view; G. flower-front view; H. seeds with white arils.
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Fig. 2. Curcuma saraburiensis Boonma & Saensouk; A. dorsal corolla lobe; B. lateral corolla lobes; C. staminodes; D. stamen; E.
labellum; F. flower-front view; G. inflorescence; H. bract; I. habit; J. flower-side view (Scale bars: A-Eand J=1cm; G=3cm; H=2
cm; 1 =10 cm); Drawn by Thawatphong Boonma.
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Table 1. Comparision between Curcuma parviflora, C. larsenii, C. rhabdota and C. saraburiensis.

Characters C. parviflora C. larsenii C. rhabdota C. saraburiensis
Rhizome light brown yellowish light brown light brown

(inside)

Bracts ovate, apex acute-obtuse obovate, glabrous, green with ovate, apex rounded, dark  broadly ovate, apex

green
recurved

Coma bracts white, apex acute
stripes at apex

a white margin, apex truncate, red or reddish brown

white or green with white

rounded, light green with
light pale green or white
longitudinal line and 2 white
circles patch

outer glabrous, light green
with green longitudinal line
alternating with light green
or white lines, inner
glabrous, white with green

longitudinal line, alternating
with a light green stripe.

white with dark red or
reddish brown longitudinal
stripe at the middle

edges
Staminodes narrowly obovate, ca. 8 x  oblong, spreading, 4.5-6.5 x obovate, rounded apex, narrowly oblong, white with
3.5 mm, apex acute- 1.8-2.3 mm, creamy white to  purple with red line at 3—4 red lines.
obtuse, white or white with dark orange with translucent bottom edge
blue apex veins, red streak along margin
near labellum, sparsely hairy at
base, apex acute, margin
eroded
Labellum obovate, ca. 9 x 6 mm, broadly ovate, deeply devided elliptic, edge folded down, obovate, deep incision up to
apex bilobed, white with 2.5-3.5 mm, creamy white to  purple with red line at 9 mm, white with 2 purple
blue apex, edge fringed dark orange with translucent  bottom edge patches on ether sides and
veins, longitudinal red- 4 red lines, 2 lines at each
streaked on the lower half, side.
raised-band on either sides of
sinus creamy white or yellow
Reference  Maknoi and Sirirugsa, 2012 Maknoi and Jenijittikul, 2006 Sirirugsa and Newman, 2000

Phenology: Flowering period in rainy season (June—
September) and fruiting in October.
Vernacular names: "Saraburi-Rum-Luek”

(d92143918n)
Uses: Auspicious ornamental plants.

DISSCUSION

When comparing all Curcuma L. species reported in
previous study by Sirirugsa et al. (2007) and many
botanists, the morphology of Curcuma saraburiensis sp.
nov. was similar to C. parviflora, C. larsenii and C.
rhabdota in some characters but differs in its fertile
bracts are light green with light pale green or white
longitudinal line and 2 white circles patch. Coma bracts;
outer glabrous, light green with green longitudinal line
alternating with light green or white lines, inner glabrous,
white with green edges. Lateral staminodes narrowly
oblong, white with 3-4 red lines. Labellum obovate, deep
incision up to 9 mm, white with 2 purple patches on ether
sides and 4 red lines, 2 lines at each side. (Table 1 and
Figs. 1-2).
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Curcuma thailandica Boonma & Saensouk, a new species from Nakhon Sawan
province in Thailand, is described, illustrated and photographed.

Keywords: Curcuma, Curcuma thailandica, new species, Thailand, Zingiberaceae.

The genus Curcuma L. is an important
natural resource that provides many useful
products and is one of the largest genera in the
family Zingiberaceae, with about 130 species
(Maknoi and Sirirugsa 2012). Thirty-eight
Curcuma species are recognized in Thailand by
Sirirugsa et al. (2007) and Maknoi and Sirirugsa
(2012). Within the past twenty years, many new
species of the genus Curcuma were described
e.g., C. rhabdota Sirirugsa & M. F. Newman
(Sirirugsa and Newman 2000), C. /arsenii
Maknoi & Jenjitt. (Maknoi and Jenjittikul 2006),
C. antinaia Chaveer. & Tanee (Chaveerach et
al. 2007), C. sattayasaii Chaveer. & Sudmoon.,
C. zedoaroides Chaveer. & Tanee (Chaveerach
et al. 2008), C. bella Maknoi, Sirirugsa & K.
Larsen (Maknoi et al. 2011), C. woodii N. H.
Xia & Juan Chen (Chen et al. 2015). We present
a further new species here.

In the deciduous forests of the mountains
in Nakhon Sawan province and northern Lop
Buri (Lopuburi) province of Thailand, an
undescribed species of Curcuma was found in
the area 50-250 m above sea level, on sandy

loam soil. Some spots have pebbles and rocks.
The undescribed species was called “Oum-
Nong” or “Krachiew-Lueng” by the villagers
who live close to the habitat area. This species
is here described and illustrated under the name
of C. thailandica Boonma & Saensouk. The
morphology of C. thailandica is similar to
C. flaviflora S. Q. Tong, C. pambrosima
Skorni¢k. & N. S. Ly and C. rhomba Mood &
K. Larsen. Characteristics and distinction of the
species are summarized in Table 1.

Taxonomic treatment

Curcuma thailandica Boonma & Saensouk,
Sp. nov. [Figs. 1, 2]

Type: THAILAND. Nakhon Sawan
Province, Takfah District, 19 July 2018, Boonma
T. no.1 (BKF!-holotype; BK!, KKU!, QBG!-
isotypes).

Curcuma thailandica is similar to
C. flaviflora, C. pambrosima and C. rhomba in
some characters but differs in its inflorescence
emerging from the lateral side of the
pseudostems, yellow flowers, lateral staminodes
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