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ABSTRACT: Two new Indonesian species of Alocasia (Araceae) are described from material cultivated in Bali Botanic Garden:

Alocasia crispa Asih & Wibowo originally collected from Latimojong Regency, South Sulawesi and Alocasia kolakaensis Asih &
Wibowo originally from Kolaka Regency, Southeast Sulawesi. The species are assigned respectively in the Alocasia Longiloba and

Puber groups. A key to the species of Alocasia of Sulawesi is provided.
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INTRODUCTION

Alocasia (Araceae—Alocasieae (sensu Hay and
Prameswara, 2023)) comprises about 90 species of
diminutive to enormous herbaceous mesophytes ranging
from Nepal to Sri Lanka across continental tropical and
subtropical Asia to southern Japan (Ryukyu Islands) and
throughout the Malesian Archipelago to eastern Australia,
with center of diversity in Borneo, the Philippines and
Papua New Guinea (Hay, 1999; Medecilo and Madulid,
2013). While the genus has not been monographed since
Krause and Engler (1920), it has been extensively
regionally studied, notably by Hay and Wise (1991), Hay
(1998, 1999, 2000), and Boyce (2008), with additional
taxa described in Hay (1994), Boyce (2007), Medecilo et
al. (2007), Kurniawan and Boyce (2011), Nguyen et al.
(2013), Wong and Boyce (2016, 2020), Zulhazman et al.
(2017), Nguyen and Matthews (2018), Yuzammi and Hay
(1998, 2002), Khant et al. (2022), Hay and Prameswara
(2023), and Asih ef al. (2024). Nonetheless, the genus
remains poorly understood across much of its distribution,
and in consequence plants, often of striking appearance,
are frequently encountered that subsequently prove to be
undescribed.

Six Alocasia species previously recorded from
Sulawesi are distributed among three informal groups.
The Longiloba group includes 4. celebica Engl. ex Koord.
and A. suhirmaniana Yuzammi & A.Hay, whereas the
Macrorhizos group comprises A. macrorrhizos (L.)
G.Don and 4. balgooyi A.Hay (Hay, 1998). The Puber
group contains only A. megawatiae Yuzammi & A.Hay
(P.C. Boyce, pers. comm 2024; Yuzammi and Hay, 2002).
In contrast, the taxonomic placement of A4. tandurusa
Pram. & A.Hay remains unresolved, as it does not clearly
align with any of the established informal groups (Hay
and Prameswara, 2023).

The Longiloba group is distinguished by a markedly
rhythmic growth pattern and membranous to chartaceous
cataphylls that degrade into papery fibers. The laminae
are predominantly pendulous and peltate, often featuring
white primary venation and a purple abaxial surface.
Furthermore, the spathe constriction corresponds to the
sterile interstice, and the synconnective does not overtop
the thecae. In contrast, the Puber group is characterized
by a massive arborescent habit and numerous, frequently
pubescent leaves. The inflorescences are produced in
dense central clusters that lack interspersed foliage leaves
(Hay, 1998).

Two accessions of Alocasia cultivated in Bali Botanic
Garden from plants originally gathered during fieldwork
in Latimojong and Kolaka regencies, South and Southeast
Sulawesi respectively, have been found to not match any
of the Alocasia species currently described for Sulawesi
and are here formally named as Alocasia crispa Asih &
Wibowo and Alocasia kolakaensis Asih & Wibowo. The
addition of these two species new to science brings the
total number of Alocasia species recorded from Sulawesi
to eight. Among them, seven are endemic, and one, the
pantropically naturalized 4. macrorrhizos (L.) G. Don, is
possibly an ancient introduction (Hay, 1998).

MATERIALS AND METHODS

This study was conducted through observations of
living specimens in the Conservation Genetics
Laboratory in Bali Botanic Garden, Baturiti, Tabanan,
Bali, Indonesia. Coordinates data were recorded during
field surveys using a Garmin GPSMap 65s, and map
layout creation as well as spatial data processing were
carried out using DIVA-GIS ver. 7.4.0 software.
Morphological features were measured, observed,
photographed, and described following the methodology
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of Hay (1998) and we found that both species differ from
the species described in relevant literature (Hay, 1998;
Yuzammi and Hay, 1998, 2002; Peter C. Boyce, pers.
comm 2024). A comprehensive morphological
comparison with type specimens and relevant herbarium
specimens from Herbarium Bogoriense (BO) and digital
herbaria through JSTOR Global Plants
(https://plants.jstor.org) also confirms that both species
represent undescribed species. The studied specimens
were subsequently preserved as herbarium and spirit

collections, and deposited in Herbarium Bogoriense (BO).

TAXONOMIC TREATMENT
Alocasia crispa Asih & Wibowo sp. nov. Figs. 1&S1A
Type: Indonesia, South Sulawesi, Latimojong

Regency, Enrekang, Latimojong Nature Reserve, Mount
Rantemario, 17 May 2013, BA935 (Holo: BO! subdivided
into two separate sheets BO-2003754 & BO-2003755,
Fig. S2). Living plant specimen cultivated in Bali Botanic
Garden with accession number E2013060082.

Diagnosis: Alocasia crispa 1is morphologically
similar to A. celebica and A. suhirmaniana by having
peltate leaves, mottled brown petiole and papery-fibrous
cataphylls. This new species is distinguished from A.
celebica by having a glabrous petiole; leathery hastato-
sagittate blade and conspicuous creamy axillary glands,
crisped hyaline margin onto the leaf blade (vs densely and
minutely pubescent petiole; rather thickly coriaceous
ovato-sagittate blade, and axillary glands inconspicuous,
no crisped hyaline margin). Alocasia crispa also is
distinguished from A. suhirmaniana by having glabrous
petiole and peduncle; leathery hastate-sagittate and
crisped hyaline margin of blade, paler green abaxially,
creamy axillary glands; spathe yellowish green; appendix
narrower than male zone and tapering from the base (vs
minutely puberulous petiole and peduncle; thinly leathery
broadly ovato-sagittate and undulate margin blade, dark
purple abaxially, purple axillary glands; spathe deep
purple; appendix isodiametric with male zone flower and
tapering in the upper third).

Description: Terrestrial herb to ca. 73 cm tall. Stem

shortly erect, developing in age into a decumbent rhizome.

Cataphylls papery-fibrous, persistent. Leaves to 4
together, suberect to spreading. Petioles 38—54 cm long,
glabrous, slender, pale greenish ivory densely mottled
with an oblique pattern of crowded longitudinally-aligned
dark brown fine lines. Sheath ca. 4 length of petiole,
wings persistent. Leaf blade triangular in outline,
hastato-sagittate at the base, sinus slightly peltate,
leathery, 29.4-32.7 cm X 17-22 cm, green adaxially,
paler green abaxially. Anterior lobe broader at the base.
Margin slightly undulate, with a thin, curly, narrow
hyaline margin. Apex mucronate—aristulate for 4-5 mm.
Anterior costa with 3 primary lateral veins on each side
diverging at 40-90°. Midrib very prominent adaxially
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and prominent abaxially. Primary lateral veins
prominent near to midrib and then flush to lamina near to
the margin and somewhat flush to lamina adaxially,
prominent abaxially, their distal portion often emitting
subsidiary veins, especially on side facing posterior lobes.
Secondary and tertiary venation towards the leaf
margin joining to form an intramarginal vein. Axillary
glands mostly conspicuous, creamy. Posterior lobes
with the inner side lanceolate. Posterior costae diverging
at 90-105°, peltate for 10% their length. Inflorescence to
ca. 4 together, each subtended by narrowly membranous
prophyll and surrounded by a single membranous
persistent cataphyll. Peduncle 43-50 cm long stouter
than the petiole, pale green mottled in pale brown lines
not densely as the petiole and decrease near to the flower.
Spathe ca. 10.4 cm long; lower spathe constricted 2—2.7
cm from the base. Lower spathe ovoid, yellow greenish.
Spathe limb erect, then decurved after anthesis, elliptic,
ca. 7.7 cm long, mucronate, externally glossy ivory
greenish, interior ivory. Spadix distinctly shorter than the
spathe, ca. 6.4 cm long, stipitate for ca 2 mm, white.
Pistillate flower zone 7-8 mm long. Ovaries globose, ca.
2 mm long, ca. 2 mm diam., pale green. Style very short
0.5 mm. Stigma 2-3-lobed, yellowish. Sterile interstice
coinciding with the spathe constriction, slender, ca. 12
mm long, with 4-5 whorls of rhombohexagonal
synandria, pale cream. Staminate flower zone cylindric
to subcylindric, 17—-18 mm long, cream, loosely arranged,
rhombohexagonal, synconnective not overtopping the
anthers, the base constricted level with spathe
constriction. Appendix ca. 2.5 cm long, conical, base
narrower than adjacent male flower zone, irregular
rugulose, pale cream. Infructescence unknown.

Distribution: Endemic to South  Sulawesi,
Latimojong Mountains, Mount Rantemario. This is a
rainforest floor species, growing on steep slopes, in
humid and slightly shaded places, between 1500 and 1900
m above sea level.

Etymology: the specific epithet came from Latin
crispus, ‘curly’, referring to the finely curled margins of
the leaves.

Conservation status: Alocasia crispa was recorded
from 2 locations from Latimojong hiking trails with the
sites located 1 km away from one another. Number of
mature plants on each site are less than 10 individuals.
The value of AOO is 2 km?, and EOO 180 km?. Currently,
the species appears under high threat by land conversion
from coffee plantation and hiking trails. Therefore, we
consider this species to be a category of Critically
Endangered (CR) according to the IUCN Standards and
Petitions Committee (2024).

Taxonomic notes: Alocasia crispa differs from A.
celebica by its shorter plant height, glabrous petiole, and
the presence of very tiny curled hyaline structures along the
leaf margin. It has a leathery, hastato-sagittate blade with
conspicuous axillary glands and distinct secondary venation.
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Fig. 1. Alocasia crispa Asih & Wibowo A. Cultivated plants, B. Leaf hastato—sagittate, peltate on posterior part, C. Crisped leaf blade
margin, D. Rhizome and petiole with papery fibrous cataphylls, E. Inflorescence, F. Inflorescence with spathe artificially removed, G.
Synandria not overtopped by synconnective, H. Pale green ovary with narrower sterile interstice, I. Appendix with irregular line
channeled patterns. Scale: A = 10cm; B,D = 5cm; C,E,F = 1cm; G-I = 5mm.— Photographs by Ni Putu Sri Asih.
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In contrast, A. celebica is taller, reaching up to 1.5 m in
height, with a pubescent petiole, entire leaf margin, and a
thickly coriaceous and ovato-sagittate leaf. Its axillary
glands and secondary leaf venation are inconspicuous.
The available material of A. celebica is sterile; thus, the
inflorescence could not be compared (Hay, 1998).

Alocasia crispa also differs from another member of
the Longiloba group from Sulawesi, Alocasia
suhirmaniana by having a glabrous petiole, slightly
peltate and hastato-sagittate leaf, very small, curly
hyaline structures along the leaf margin. Its adaxial
surface features green major venation, while the abaxial
surface is also green. The leaf apex is aristulate tip of
leaf and the axillary gland is creamy. The spathe is yellow
to ivory-greenish and the appendix is relatively short and
narrow. In contrast, A. suhirmaniana has a puberulous
petiole, peltate and ovato-sagittate leaves, slightly
undulate margins, pale grey-green major venation which
contrast with the blade, and a dark purple abaxial surface.
Its leaf apex is acute or obtuse, the axillary gland is purple,
the spathe is deep purple, and the appendix is longer and
thicker. All of these morphological differences clearly
indicate that 4. crispa is distinct from other species in the
Longiloba group.

Furthermore, 4. crispa can be readily distinguished
from A. longiloba by the presence of sharply crisped
hyaline structures on the leaf margins, an attribute not
observed in any member of the Longiloba group.
Additionally, 4. crispa typically possesses a narrower
sterile interstice and a shorter, narrower appendix
compared to A. longiloba (Hay, 1998).

Alocasia kolakaensis Asih & Wibowo, sp. nov.
Figs. 2 & S1B

Type: Indonesia, South East Sulawesi, Kolaka
Regency, precise location unclear, possibly Tirawuta,
Ulusimbone or Lalingato villages or Uloiowi, Silui
Village, 21 May 2008, AG260 (Holo: BO! subdivided
into several separate sheets BO-2003739 to BO-2003752,
Fig. S3). The plant cultivated in Bali Botanic Garden with
accession number E20100333.

Diagnosis: Alocasia kolakaensis resembles Alocasia
megawatiae in terms of robust herb habit, out-rolled
winged sheath and clustered inflorescences. However, it
differs in having a glabrous petiole; suberect leaves;
spathe constriction aligned with the sterile interstice, and
an ovoid lower spathe; purple-greenish fruiting spathe (vs
hairy petiole; almost horizontally leaves; spathe
constriction aligned with the upper part of male flower,
and very elongate or somewhat cylindric lower, white
fruiting spathe). This species also shows similarity to
Alocasia macrorrhizos in its massive herbaceous form,
suberect leaves, overlapping inner surfaces of the
posterior lobes, and a spathe constriction corresponding
to the sterile interstice. Nevertheless, it is distinguished
by its purple tinge on the abaxial leaf surface, as well as
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on the secondary, tertiary and quaternary venation;
clustered inflorescence, male flowers not overtopped by
synconnective; white appendix (vs no purple tinge on the
abaxial leaf surface, the secondary, tertiary and
quaternary venation; paired inflorescence; male flowers
overtopped by synconnective; yellowish appendix)

Description: Robust to massive herb ca. 233 cm tall.
Rhizome shortly erect and stout. Leaves up to 8 together,
suberect or rather erect. Petioles 119-155 cm long,
whitish purple at the sinus, glabrous, light green
somewhat brownish abaxially, densely brown to dark
green mottled in an oblique pattern, sheathing the lower
half to almost two-thirds of the petiole. Sheath persistent,
somewhat rolling out and apex truncate. Leaf blade
leathery, sagittate, triangular in outline, 128.5-163 cm
long, 70.2-97.6 cm wide, green adaxially, pale green
somewhat with purple-tinged abaxially. Anterior lobe
widest at the base, the margin sinuate, apex acuminate,
thence mucronate for 89 mm. Anterior costa with 10
primary lateral veins on each side diverging at 45-100°.
Midrib prominent adaxially and abaxially. Primary
lateral veins prominent near to midrib and then flush to
lamina near to the margin adaxially and abaxially.
Secondary and tertiary veins join near the leaf margin
to form a poorly developed intramarginal vein, secondary,
tertiary and quaternary venation somewhat purple.
Axillary glands conspicuous, greenish white. Posterior
lobes with the inner side oblong, naked 0.5-2 cm, and the
sides near the base are (the widest) stacked on top of each
other, the posterior costaec diverging at 60-75°.
Inflorescence to ca. 14 together, clustered and each pair
interspersed with a cataphyll and prophyll. Peduncle 25—
49 cm long slender than petiole, light green. Spathe ca.
27.5 cm long, light green to pale yellow. Lower spathe
constricted 5-5.5 cm from the base and ovoid. Spathe
limbs erect then decurved after anthesis, ellipsoid, ca. 22
cm long, mucronate, externally pale yellow greenish,
interior pale yellow. Spadix shorter than the spathe, ca.
22.1 cm long, not stipitate. Pistillate flower zone 3-4 cm
long; ovaries globose, pale yellow, closed-packed. Style
very short 0.5 mm. Stigma 3-5-lobed, the lobes conic,
yellowish. Sterile interstice, cylindric, slender, ca. 2.5 cm
long, with 6-8 whorls of rhombohexagonal synandria, pale
cream. Staminate flower zone cylindric 7.8-8.2 cm long,
cream, rhombohexagonal, not overtopped by synconnective.
Appendix ca. 8 cm long, smooth, appears to have holes
forming short irregular lines when photographed with
macro, slightly thicker than the male zone, attenuate, white.
Fruiting spathe purple greenish, ovoid, 6.8-9.5 cm long.
Fruit orange, melon-like smell when ripe.

Distribution: Indonesia, Southeast Sulawesi, East
Kolaka, the georeference for this species is not available,
the only information for its distribution from the
expedition team is Tirawuta subdistrict, Lalingato village,
Uluisimbone Forest or Uloiowi subdistrict, Silui village,
Silui Mountain. The location is between Uluisimbone
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Fig 2. Alocasia kolakaensis Asih & Wibowo A. Cultivated plants, B. Suberect leaf with the sheath has a truncate apex and rolling out
margins, C. Leaf blade abaxial surface, D. Leaf blade sinus E. Petiole with a dark green pattern, F. Inflorescences clustered, shows
some of the flower turning to fruiting spathe, G. Inflorescence with spathe, H. Inflorescence with removed spathe, I. Appendix showing
male flower anthesis, J. The closed-packed ovary of female flower with pale yellow color, K. Sterile interstice zone, L. Synandria of
male flower not overtopped by synconnective, M. The short irregular lines holes of appendix. Scale: A-B = 20cm, B = 2cm, F = 10cm,
G-I = 5cm, J-K = 1cm. — Photographs: A-E, G-M by Ni Putu Sri Asih, F by | Gusti Made Sudirga.
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Fig 3. Distribution of A. crispa and A. kolakaensis in Sulawesi. Map: Aninda Retno Utami Wibowo.

Forest or Silui Mountain but the population is only found
in one of those locations. Habitat and ecology are not well
known. However, based on field observations by
Nugroho and Santika (2008), Silui Mountain and
Uluisimbone Forest represents steep-sloped mountain
forest. The soil type is reddish in color and contains layers
of limestone.

Etymology: the specific epithet from name of the
regency where the species occurs, namely Kolaka, a
Regency in Southeast Sulawesi

Conservation status: This species was recorded only
from one location in Southeast Sulawesi Province
whereas the specific location is unknown. The
distribution data is inadequate as well as the population
status. Therefore, in such condition where the data is
scarce and insufficient, we suggest that this species be
classified as Data Deficient (DD) following the IUCN
Standards and Petitions Committee (2024).

Taxonomic notes: A. kolakaensis also shares
similarities with Alocasia balgooyi A.Hay in being a
massive herb with a stout rhizome, closed-packed pistils
and a fruiting spathe that changes in color. This species
differs from A. balgooyi by the presence of conspicuous
axillary gland, a purplish tinge on the abaxial leaf surface,
clustered inflorescences, thecae not overtopped by the
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synconnective, a smooth appendix, and a fruiting spathe
that turns purplish green. This species is further
distinguished within the Puber group by the smooth
surface of the petiole, the absence of a gland at the lower
spathe, the entire male zone outside the lower spathe
chamber and the fruits emit a melon-like scent when ripe.

Key to Alocasia species in Sulawesi

la. Leaf blade margin entire or not pinnatifid .....................cco.cee 2
1b. Leaf blade (bi)pinnatifid ...............c.c.oeeeee Alocasia tandurusa

2a. Leaf blades not peltate, robust to massive plant ...................... 3
2b. Leaf blades shallowly to deeply peltate in adult plants .............. 6
3a. Inflorescences i Pairs ........c.eeveuiuiriininiiiniieiiieeeieieeneann 4

3b. Inflorescences many, clustered in the centre of the leaf crown ... 5
4a. Axillary glands inconspicuous, relatively longer and narrower
female zone, shorter appendix and slightly narrower than male
/0] TPt Alocasia balgooyi
4b. Axillary glands conspicuous, very short and slightly thicker female
zone, longer appendix equaling to exceeding half the length of spadix
and slightly bigger than male zone ............. Alocasia macrorrhizos
Sa. Petiole glabrous, suberect leaves, constricted level of spathe at sterile
interstice zones and ovoid lower spathe, a purple-greenish fruiting
spathe without any spots,................ Alocasia kolakaensis, sp. nov.
Sb. Petiole hairy, leaves held horizontally, constricted level of spathe
upper part of male zones and very elongated lower spathe, a white
fruiting spathe with scattered elliptic horizontally aligned
SPOLS ettt ettt e e Alocasia megawatiae
6a.Leaf blade with a crisped hyaline margin ..... Alocasia crispa, sp. nov.
6b. Leaf blade without a crisped hyaline margin ......................... 7
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7a. Petiole with densely pubescent, leaf blade slightly peltate and thickly

coriaceous, axillary gland inconspicuous ............ Alocasia celebica
7b. Petiole with densely puberulous, leaf blade peltate and thinly

leathery, axillary gland conspicuous ........... Alocasia suhirmaniana
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