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Abstract. Impatiens tanahkaroensis is described here as a new species known from the
mountainous regions north of theé,Lake Teba' area, northern Sumatra, Indonesia. It is a
rheophytic species growing on a small stream, which is potentially threatened by flash floods.
A detailed description, discussion, and photographs of living plants are given.
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INTRODUCTION

Impatiens L. is one of the most species-rich genera in the world, belonging to the
Balsaminaceae family with over 1,000 species (Janssens et al. 2009; Yu et al. 2015). Most
species of this genus are distributed in the Old World tropics (Yu et al. 2015) and some of them
also in the Neotropics (Jeevith et al. 2022). Impatiens is one of the fastest-growing genera in
the world characterised by the presence of many narrow endemic species (e.g., Yong et al.
2025).

Sumatra is center of diversity and has the highest rate of speciation in insular Southeast Asia
for the genus Impatiens (Grey-Wilson 1989). In the first island revision, Grey-Wilson (1989)
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described 29 species pointing out that there will be many more species unknown to science.
Since then, many explorations have been carried out and more species have been described
(Utami 2005, 2006, 2009, 2011, 2012a, b, 2014, 2020, 2021; Shimizu and Utami 1997;
Mustaqim, Arico et al. 2024; Mustaqim, Mahardhika et al. 2024; Mustaqim 2025). This brings
a total number of 46 species with 42 (91.3%) of them endemics (Mustaqim et al. 2021—
onwards).

Further explorations of the genus in many parts of Sumatra have been conducted since 2015
by both authors. This resulted in many new specimens, some of which represent new species
that were recently published (Mustaqim, Arico et al. 2024; Mustaqim, Mahardhika et al. 2024;
Mustaqim 2025). Additionally, a population of rheophytic /mpatiens was collected from the
southwest side of Mount Sibuatan in northern part of Sumatra. The specimendisplays
characters of section Monocentron, i.e. alternate leaves, 2—5 flowers per inflorescence, and
lower sepals with long spurs (Utami and Shimizu 2005). Further litérature,,specimens, and
photographs studies showed that the species displays morphological differen¢es warranting
recognition as a new species.

MATERIAL AND METHODS

Morphological characters were described based on<freshamaterials, herbarium, material
preserved in 70% ethanol and associated photographs. The herbarium was made following the
standardised guidelines from Davies etaal, (2023). To verify the status of the specimen,
identification was done using specimen ¢omparison in LGS and digital herbaria through GBIF
(GBIF continuously updated)‘as well as type specimens in JSTOR Global Plants (JSTOR
continuously updated) and literature review (Shimizu 1970; Grey-Wilson 1989; Utami and
Shimizu 1998; Utami 2005, 2006, 2009, 2011, 2012a, 2012b, 2014, 2020, 2021; Kiew 2016;
Ruchisansakun et al. 2018; Utami and Damayanto 2023). Photograph comparison was also
made in the Balsaminaceae of Indonesia list (Mustagim et al. 2021). Besides that, we also
compared the plants to all /mpatiens we recorded from fieldwork data conducted in northern
to Central Sumatra since 2015, with particular focus on Aceh and Sumatera Utara Province
(Map_1), showing that_plants with similar morphological characteristics were not found.
Preliminary conservation status assessment was done following ITUCN Red List guidelines
(IUCN Standards and Petitions Committee 2024) against categories and criteria in the [UCN
(2012). Extent.of Occurrence (EOO) and Area of Occupancy (AOQO) were calculated using
GeoCAT (Bachman et al. 2011).

TAXONOMIC TREATMENT

Impatiens tanahkaroensis Y.E.Ritonga & Mustaqim, sp. nov. (Figure 1)
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Type: Indonesia: Sumatra: Sumatera Utara Province, Karo Regency, Merek Subdistrict,
southwest of Mount Sibuatan (2°52°19.39” N 98°29°24.00”E), 1731 m asl., 5 Oct 2025,
Ritonga 118 (holotype: MEDA; isotype: UIDEP).

Diagnosis

The new species is similar to Impatiens junghuhnii Miq. but differs by the narrower leaves
(1.1-2.5 vs 2.6—4.2 cm wide) and flowers with lateral sepals with a gland at the tips (vs
eglandular) and shallower lower sepal (6—8 vs 11-13 mm deep) with longer spur (22-28 vs
10-16 mm), as well as upper pair of lateral united petals slightly broader than long (vs longer
than broad). The new species is also similar to Impatiens tapanuliensis Grey—Wilson but differs
by narrower leaves (1.1-2.5 vs 3—6.5 cm) with fewer lateral veins (4—6 vs 6—13), lateral.sepals
with glandular tip (vs eglandular), shallower lower sepals (6—8 vs 11—12 mm deep).and longer
spur (22—28 vs 7-10 mm), as well as upper pair of lateral united petals slightly broader than
long (vs longer than broad).

Description

Perennial, lithophytic herb, stoloniferous, forming clumps, up to 43 cm tall. Stem decumbent,
green, fleshy, 5.2—6.8 cm in diameter, internodes,0.2—1.8 cm long; glabrous. Leaves spirally
arranged; petiole greenish white, 0.9-3.5 cm long, 2—4 mm wide, with 2—4 elevated or stalked
glands on each side, up to 0.5 mm high, glabrous; lamina elliptic-lanceolate, 3.2-9.6 x 1.1-2.5
cm, apex acute, base cuneate, margin serrate, ended with glandular teeth, glabrous; lateral veins
4—6 on each side of the midrib. Inflorescence axillary raceme, 1-2—flowered; peduncle 1.8—
2.6 cm long, 1.6-1.9 mm in diameter, green, puberulous; bracts ovate, up to ca. 7 x 3.5 mm;
acuminate, persistent at anthesis. Pedicels ascending, slightly declinate, ca. 16 mm long, ca. 1
mm in diameter, hairy, light green. Lateral sepals 2, light green with transparent margin, ovate,
6—8 mm long including 1=1.2 mm long apical mucro, 5—6 mm wide, apex abruptly acuminate,
tip glandular; glabrous. Lower sepals navicular, yellow, inside with red veins, 14—16 mm long,
8—12 mm wide; 68 mm deep, apex mucronate, dorsal side mucronulate, constricted into 22—
28 mm long; curved spuf; tip rounded, green; glabrous. Dorsal petal yellow, ovate, 11-12 x
9-10 mm, slightly hooded, apex obtuse in outline, shallowly retuse, with small but prominent
light green erest, raised 1.2—1.5 mm high, ventrally with a central red tinge just below the
middle, glabrous on both sides. Lateral united petals 2, 21-22 mm long, yellow with a
transparent connate base; upper petals of each pair broadly cuneiform, ca. 11 x 12 mm, broadly
retuse with short appendix in the middle; lower petals of each pair yellow, obliquely obovate,
ca. 14 x 12 mm, apex obtuse, inner basal margin curved upward, developed into short lobes,
glabrous. Androecium ca. 7 mm long, staminal head ca. 3 mm long, anthers ca. | mm long,
yellow. Ovary glabrous, 4-loculed. Fruit fusiform, 4-lobed, mature green, ca. 17 x 6 mm,
fleshy.

Etymology



The epithet refers to the local geographic name, Tanah Karo, which includes the mountainous
regions of Mount Sibuatan and surrounding areas.

Distribution

Endemic to Sumatra: only known from the type locality in Merek, Karo Regency, North
Sumatra (Map 1).

Habitat and ecology

Mountain forests, sandy and rocky river streams or on the rock walls of river banks, at an
elevation of 1731 m asl. Its habitat is always dynamic due to the occurrence of routine flash
flooding.

Phenology

Flowering and fruiting recorded in October.

Preliminary IUCN Conservation status

This species, apart from serial exploration of'plants in the type locality and the surrounding
area, is only known from a small fragment of habitat in Mount Sibuatan. Its habitat is not a
formal conservation area and is‘potentially affected by the occurrence of routine flash floods,
a common event in the area. With lessithan 32 individuals known from a single location and
the narrow AOO and EOO (4 km?), this species reaches the Critically Endangered (CR) status
due to the presence of flash flooding that makes the mature individuals fluctuate. Therefore,
the species is provisionally assessed here as Critically Endangered (CR B1+B2ac(iv)).

Notes

Impatiens tanahkaroensis belongs to the sect. Megalocentoron characterised by the spirally
arranged leaves, cluster—shaped inflorescences and long lips with spurs, but this species is
distinct in having narrow leaf lamina, few lateral veins (4-6) and number of flowers in
inflorescence 1--2, shallow lower sepals (6—8 mm), and relatively long spurs (22—-28 mm). This
species is imperfectly keyed out as 1. junghuhnii or 1. tapanuliensis in the Sumatran revision
by Grey—Wilson (1989), with the differences warranting recognition as a new species (see
further differences in Table 1).

This species is restricted to streams and rock walls at stream edge. Combined with morphology,
i.e. narrow leaf lamina, this species is apparently a rheophytic. Thus, /. tanahkaroensis becomes
the second species of Impatiens displaying true characters of rheophytic plants after 1
hukaungensis J. Murata & Nob. Tanaka from Myanmar (Tanaka et al. 2018). In Sumatra, there
is also a stream species recently described from Gayo Plateau (I. bungerara Mustaqim,
Mustaqim 2025), an area north of the . tanahkaroensis type locality. However, the status of 1.



bungerara as a rheophytic remains uncertain due to its morphology, which does not display
rheophytic characteristics, especially due to the non-narrow leaf blades (Kato and Imaichi
1992a, Mustaqim 2025). However, together with 1. tanahkaroensis, it warrants further studies
using other aspects, such as anatomy, which is useful for determining the rheophytic status
(e.g., Kato and Imaichi 1992b; Ueda et al. 2012) since rheophytes sometimes produce broad
leaves (e.g., Kato and Imaichi 1992a).
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FIGURE CAPTIONS

Map 1. Map of Impatiens explorations in Sumatra conducted since 2015 (yellow circle) and
distribution of Impatiens tanahkaroensis (blue circle). Map created using QGIS (2026).

Figure 1. Impatiens tanahkaroensis. A-B. Living plants. C. Leaf, adaxial and abaxial surfaces.
D. Floral bracts. E. Flower, lateral view. F. Flower, front-view. G. Lateral sepals. H. Lower
sepals, upper view. I. Lower sepal, lateral view. J. Dorsal petal. K. Lateral'united petals. L.
Stamens and ovary (mostly hidden). M. Capsule. Photographs by Yusran E. Ritonga.



TABLE

Table 1
Characters 1. tanahkaroensis 1. junghuhnii L. tapanuliensis
Height (cm) 17.2-43.3 1040 60
Leaves
liptic to elliptic—
Leaf shape elliptic—lanceolate elliptic—lanceolate © HpHE 1o eTIPHE

oblanceolate

Lamina length (cm) 3.2-9.6 3.5-10.5

Lamina width (cm) 1.1-2.5 2.642

Leaf apex Attenuate Acuminate
hallowl

Leaf margin serrulate to crenulate shallowly serrate o

serrate—cre

Lateral vein 4-6 4-9

Inflorescense

Number of flowers 1-2 ? 2-6
Lateral sepals

Shape Ovate suborbicular ovate
Length (cm) 68 0 7-9
Apex Apiculate apiculate
Lower sepals

Depth (mm) 11-13 11-12
Spur curvature Curved + straight
Spur length (mm) 11-16 7-10

Grey—Wilson

Grey—Wilson (1989) (1989)




TABLE CAPTION

Table 1. Key morphological comparison of I. tanahkaroensis, I junghuhnii and I
tapanuliensis.




