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Abstract

A botanical exploration was carried out in August 2021 in the Arun and Barun Valleys of Makalu Barun
National Park, Sankhuwasabha District, Koshi Province, Eastern Nepal, to document the gymnosperm
and angiosperm diversity along an elevational gradient from 700 to 4,800 meters. A total of 179 plant
specimens were collected, representing 150 species of gymnosperms and angiosperms, belonging to
39 families and 89 genera. The flora was dominated by Cyperaceae, Orchidaceae, Asteraceae, and
Gentianaceae. Notably, two species endemic to Nepal (Carex esbirajbhandariiand Swertia barunensis)
were collected, along with the Himalayan endemic Begonia flagellaris (Balsaminaceae). Two rare
mycoheterotrophic orchids (Cyrtosia lindleyana and Epipogium aphyllum) and several protected species
(Abies spectabilis, Gnetum montanum and Neottia tenuis) were also collected. The expedition resulted
in two taxa newly reported for the flora of Nepal: Hoya globulosa (Apocynaceae) and Neottia alternifolia
(Orchidaceae), extending their known geographical ranges. These findings update floristic information
of the Makalu Barun National Park, highlighting its conservation importance, and emphasize the need
for continued botanical exploration to support initiatives such as the Flora of Nepal project.
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Introduction

Botanical exploration is crucial for documenting
biodiversity. In Eastern Nepal, botanical exploration
dates back to the mid-nineteenth century, when the
British botanist Joseph Dalton Hooker visited the
Mai Valley of Tlam and the Tamur Valley of Taplejung
District in 1848 (Hooker, 1854; Rajbhandari, 2016;
Rajbhandari et al., 2020). Since then, numerous
national and international plant explorers have visited
Eastern Nepal, notably Banerjii (1958), Zimmerman
(1954-1956), Stainton, who visited the Arun and
Tamur Valleys in 1956, and Hara and other Japanese
colleagues, in collaboration with the Department of
Medicinal Plants, since 1963 (Rajbhandari, 2016).
These successive botanical explorations resulted
in the collection of hundreds of thousands of plant
specimens, which are now deposited in national
and international herbaria worldwide (Shrestha et
al., 2022). Based on these collections, several local
floras were published through the collaborative
efforts of Nepalese and international researchers,

including Flora of Eastern Himalaya (Hara, 1966,
1971, Ohashi, 1975), Alpine Flora of Jaljale Himal,
East Nepal (Ohba & Akiyama, 1992), and Flora
of Hinku and Hunku Valleys, East Nepal (Ohba
& lIkeda, 2000). Collectively, these explorations
established Eastern Nepal as one of the major centres
of plant diversity in the country, harboring more than
3,400 species of flowering plants, 2% of which are
endemic to eastern Nepal (Rajbhandari et al., 2020).

Sankhuwasabha is one of the floristically rich districts
of Nepal (Bhandari, 2024a; Pendry et al., 2018),
benefiting from several plant expeditions conducted
over different periods (Rajbhandari, 2016). Stainton
explored the Arun Valley in 1956 and collected over
50 plant specimens. Similarly, Banerjii, Upadhaya,
and Barchola visited the Arun Valley in 1965 and
collected around 100 plant specimens (National
Herbarium and Plant Laboratories [KATH], 2026).

Tabata and his team visited several districts of
Eastern Nepal, including Sankhuwasabha, in 1978
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(Rajbhandari, 2016). In October 1981, ateam led by C.
Grey-Wilson explored Makalu Barun National Park,
during which several new species were described.
In 1988, a team from the University of Tokyo led
by M. Suzuki explored the Arun and Barun Valleys
and collected over 800 plant specimens. Similarly,
another team led by M. Minaki collected more
than 400 dried plant specimens from the Arun and
Barun Valleys in 1990. In 1991, ‘Edinburgh Makalu
Expedition 1991° was organized, led by D.G. Long,
with over 400 plant specimens collection from the
Arun and Barun Valleys of Sankhuwasabha District.
In October 2013, M.L. Pathak and his team visited
lower Sankhuwasabha and collected the rare Gnetum
montanum Markgr. (barcode: KATH022173). In
2018, ateam from the Department of Plant Resources
visited the Milke-Tinjure areas of Sankhuwasabha
District (Rajbhandari et al., 2020). All these efforts
have resulted in the collection and preservation of
over 5,000 plant specimens from Sankhuwasabha
District at KATH (KATH, 2026). Among these,
Rajbhandari et al. (2020) cited 698 plant species
from Sankhuwasabha District in the book “Flowering
Plants of Province No. 1, East Nepal”.
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The above account highlights the long history of
botanical exploration and the remarkable floristic
richness of Sankhuwasabha District. Nevertheless,
floral wealth has not been thoroughly documented
despite large historical collections, and a number
of plant hotspots have not been revisited. In
particular, updated information on endemic and
narrowly distributed plant species from the Makalu
Barun Valley remains limited. To address this
gap, a botanical expedition was conducted by the
Department of Plant Resources in August 2021 in
Makalu Barun National Park, with the objective
of retracing the routes of earlier explorations and
documenting endemic, rare and common plant
species from the region.

Materials and Methods

Study area

The present study was carried out in the Arun
and Barun Valleys of the Makalu Barun National
Park (MBNP), Sankhuwasabha District, Koshi
Province, Eastern Nepal (Figure 1). Makalu Barun

87°9.000 87°18.000

27°45.000
1

27°36.000
1

e
ofgy Pgsa
5@ A3
o Makal 3
Natipnal Park {
=t g
Ie B
«

27°27.000"
1

feeeen,, Langmale

- \
©cve s Ripuk Kharkn._
X sg-ivadhm\@‘;ﬁ ==

Yangle Kharka
LA /
N Phehmathang
-‘4.\/

= .®Dohawe &
Su A/

I
27°45.000

oA Y
).} Shi"/)(on pass.
H /

|
27°36.000

=+ Country boundary |
[ District

[ National Park

v=+ Buffer zone

— River

e+ e« Collection route

[
27°27.000

I I
87°9.000" 87°18.000"

Figure 1: Map of Makalu Barun National Park, Sankhuwasabha District, Nepal, showing the collection route
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National Park was established in 1992 and covers
an area of 1500 km?. The park spans an exceptional
elevational range from about 400 meter to over 8000
meter above sea level, making it one of the world’s
longest elevational gradient within a protected
area (Department of National Parks and Wildlife
Conservation [DNPWC], 2019).

This park is famous for its geographical and
natural features and includes several world-famous
Himalayan peaks, such as Mt. Makalu (8463 m),
and Mera Peak (6654 m). The park exhibits a wide
range of climatic zones from warm tropical at low
elevation, to subtropical, temperate and alpine
climates at higher elevations. It provides prime
habitat for the iconic Red Panda (4ilurus fulgens),
along with several rare mammals and bird species.
Floristically, the area supports more than two dozens
of wild Rhododendron species (Shrestha et al., 1990),
as well as rare taxa such as Gnetum montanum, and
the primitive angiosperm Tetracentron sinense Oliv.

Collection of herbarium specimens

A team led by the Department of Plant Resources
(DPR) visited the Makalu Barun National Park,
Sankhuwasabha District between 28 August and
09 September 2021. Flowering and fruiting plant
specimens were collected along an elevational
gradient ranging from 700 meter to 4800 meter
above sea level. The lowest elevation represents the
Arun River bank near Seduwa, while the highest
elevation was reached near Makalu Base Camp.
Fresh specimens were collected in polythene bags,
and subsequently pressed in the herbarium press.
Upon return to KATH, the specimens were dried
using a heat-drying method.

Plant identification and nomenclature

The pressed and dried specimens were identified
using protologues, standard floristic literature
(Bhandari, 2024b; Hara, 1966, 1971; Hara et al.,
1978-1982; Hooker, 1885; Li et al., 1995; Ohashi,
1975; Ohba & Akiyama, 1992; Pearce & Cribb,
2002; Polunin & Stainton, 1984; Rajbhandari et al.,
2022; Shrestha et al., 2022; Watson, 1999; Watson
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etal., 2011), comparison with herbarium specimens
at KATH, examination of online images from the
Natural History Museum (BM), the Royal Botanic
Garden Edinburgh (E) and the Herbarium of the
Tokyo University (TI), and expert consultation.
Plant nomenclature follows the International Plant
Names Index (https://www.ipni.org/) and Plants of
the World Online (https://powo.science.kew.org/).
All the collected and identified plant specimens are
deposited at KATH.

Results and Discussion

The botanical exploration conducted in August
2021 resulted in the collection of a total of 179
plant specimens from the Makalu Barun National
Park of Sankhuwasabha District. Based on critical
examination and identification, this study reports
three species of gymnosperms (3 genera and 3
families) and 176 species of angiosperms (86
genera, 36 families) (Appendix 1). The collection
was dominated by Cyperaceae (27 species),
followed by Orchidaceae (26 species), Asteraceae
(16 species), Gentianaceae (9 species) and other
families (Appendix 1). Among the life forms, herbs
dominated the collection with 167 species, followed
by shrubs (8 species) and trees (4 species).

Among the recorded taxa, two species endemic to
Nepal: Carex esbirajbhandarii (Rajbh. & H.Ohba)
0O.Yano, (Cyperaceae), and Swertia barunensis
Chassot (Gentianaceae) were collected during
this study. Carex esbirajbhandarii was previously
reported from Ramechhap and Solukhumbu Districts
(Rajbhandari & Rai, 2017), and the present collection
represents the eastern most record of this species.
Swertia barunensis was originally described from
Sankhuwasabha District (Chassot, 2003), and the
present collection reconfirms their occurrence from
the type locality. In addition, Begonia flagellaris
H.Hara (Balsaminaceae), a Himalayan endemic
species, was collected from the Tashigaon area, Arun
Valley. The occurrence of these endemic species
highlights the biogeographic significance of the
Makalu Barun National Park as an important refuge
for narrowly distributed Himalayan flora.
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Furthermore, two rare mycoheterotrophic orchid
species, Cyrtosia lindleyana Hook.f. & Thomson
and Epipogium aphyllum Sw., were collected during
the expedition. Cyrtosia lindleyana, previously
reported from Kalikot, Kaski and Sankhuwasabha
Districts (KATH, 2026; Rajbhandari & Rai, 2017;
Shrestha et al., 2022), is here recollected from
Sankhuwasabha District after a gap of 30 years.
Epipogium aphyllum, previously known only from
Dolpa District, Western Nepal (Rajbhandari & Rai,
2017), is reported here for the first time from Eastern
Nepal. The presence of these species is ecologically
noteworthy, as mycoheterotrophic orchids are
strongly associated with mature, undisturbed
forest ecosystems characterized by complex fungal
networks (Besi et al., 2023; Roy et al., 2009). This
expedition also resulted in the collection of several
protected plant species including Abies spectabilis
(D.Don) Mirb. (IUCN: Near Threatened) Gnetum
montanum (CITES appendix III), and Neottia
tenuis (Lindl.) Szlach. (CITES appendix II). Other
notable collections of medicinal importance include
Aconitum spicatum (Briihl) Stapf, Dactylorhiza
hatagirea (D.Don) So6, Fritillaria cirrhosa
D.Don, Neopicrorhiza scrophulariiflora (Pennell)
D.Y.Hong, and Podophyllum hexandrum Royle.

One of the major outcomes of the present expedition
is the documentation of the two taxa as new records
for the flora of Nepal: Hoya globulosa Hook.f. ex
Dean (Apocynaceae) and Neottia alternifolia (King
& Pantl.) Szlach. (Orchidaceae). Scleria terrestris
(L.) Fassett (Cyperaceae), which represents the first
collection from Eastern Nepal (Rajbhandari & Rai,
2017; Shrestha et al., 2022), was collected above
Arun River bridge, near Seduwa. The discovery of
these taxa represents an extension of their known
geographical ranges and highlights the importance of
botanical exploration, even in historically explored
regions.

New records for the Flora of Nepal

1. Hoya globulosa Hook.f. ex Dean, FI. Mag.
(London) n.s., 9(no. 102): [list of illustr.], t. 406
(1880). Figure 2A, 3A.
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Note: Hoya globulosa was previously known from
northeast India, Bhutan, China, Laos, and Vietnam
(L1, 1995; Plant of World Online[POWO], 2026;
Watson, 1999); its collection from Eastern Nepal
extends its known western distribution limit. This
species is an extensive climber, recognized by having
oblong leaves, which are relatively larger, more
than 3 cm wide, primary veins not perpendicular to
midrib, and the flowers are pubescent and densely
arranged in globose umbels (Li, 1995; Watson,
1999). Among the Nepali members of Hoya, H.
globulosa is morphologically similar to H. fusca, but
differs in leaves with primary veins not perpendicular
to the midrib (vs. perpendicular) and creamy-yellow
corolla (vs. yellow-brown).

Collection details: Eastern Nepal, Koshi Province,
Sankhuwasabha District, Seduwa, near Arun
River bridge, 942 m, 08 September 2021, 4. KC,
P. Bhandari, TR. Pandey and D. Dawadi MB195
(KATH175629). Sankhuwasabha District, Arun
Valley, 700 m, 27 May 2011, M.L. Pathak & L.R.
Tharu 20110505 (KATH118191).

2. Neottia alternifolia (King & Pantl.) Szlach.,
Fragm. Florist. Geobot. Supp. 3: 117. (1995); Listera
alternifolia King & Pantl., J. Asiat. Soc. Bengal, Pt.
2, Nat. Hist. 65: 126 (1896). Figure 2B, 3B.

Note: The present report of Neottia alternifolia,
previously recorded from Lachen Valley, Sikkim
(Pearce & Cribb 2002), Arunachal Pradesh (Bhaumik
& Pathak 2003), and Yunnan Province, China (Jin et
al., 2014), represents the western most distributional
record of the species. This species is distinguished
by its alternate leaves well above ground on a
long stem. The rachis is puberulous, floral bracts
are ovate-lanceolate, and labellum is narrowly
oblanceolate to oblong, with the epichile shortly
bilobed (Pearce & Cribb, 2002). Morphologically, it
resembles N. longicaulis, but differs having alternate
or subopposite leaves (vs. opposite leaves).

Collection details: Eastern Nepal, Koshi Province,
Sankhuwasabha District, Dobate-Phemathang, 3440
m, 02 September 2021, A. KC, P. Bhandari, T.R.
Pandey and D. Dawadi MB083 (KATH175672).
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Figure 3. Herbarium specimen, A. Hoya globulosa; B. Neottia alternifolia
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Conclusion

The present floral exploration of the Makalu Barun
National Park resulted in the collection of three
gymnosperms and 147 angiosperms species of
considerable taxonomical and ecological importance.
The discovery of new national records, along with
range expansion of endemic plant species suggests
more exploration is needed even in the historically
well-explored region.
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