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ABSTRACT

Prior to initiating the conservation effort, conducting a bamboo species inven-
tory in a specific area is crucial for obtaining information about the diversity
status of the species in that region. Species inventorying is a fundamental step
in ensuring that conservation efforts are targeted, effective, and based on
sound scientific data. Regrettably, status of bamboo diversity in Sumatra is
unavailable. Therefore, a study was conducted to determine the status of bam-
boo diversity in Sumatra. The study gathered data from literature review. It
covered bamboo species, their statuses (endemic, introduced, ex-situ conserva-
tion, and threatened), and encompassed the main Sumatra Island and sur-
rounding smaller islands. Species were re-identified and validated. Conserva-
tion status was assessed based on IUCN categories. There are 73 species of
bamboo in the Sumatra region, representing 10 genera: Bambusa (11 species),
Chimonobambusa (1 species), Dendrocalamus (10 species), Dinochloa (2 species),
Gigantochloa (26 species), Melocanna (1 species), Neololeba (1 species), Phyllosta-
chys (1 species), Schizostachyum (19 species), and Thyrsostachys (1 species). Eight-
een species of Sumatran bamboo are known as introduced species, and 30 spe-
cies are endemic to Sumatra, with the majority belonging to Gigantochloa (15
species). The least represented are Bambusa and Dinochloa, each having one
endemic species. Bambusa heterostachya, Dendrocalamus giganteus, and Dendrocal-
amus membranaceus fall into the “least concern” (LC) category on the IUCN
Red List, while the remaining 70 species have not been evaluated. A total of 44
species have been planted (conserved) in botanical gardens in Indonesia, while
the remaining 29 species have not yet been conserved.

Copyright: © 2024, J. Tropical Biodiversity Biotechnology (CC BY-SA 4.0)

INTRODUCTION

Sumatra is an island in the western region of Indonesia, bordered by the
Bay of Bengal to the north, the Malacca Strait to the east, the Sunda
Strait to the south, and the Indian Ocean to the west (KBBID 2023). As-
tronomically, the island of Sumatra extends from 95°E to 105°E and
from 6°N to 6°S. The island of Sumatra has an area of approximately
480,793.68 km? (Retnowati & Rugayah 2019) dan is surrounded by sever-
al small islands, such as the islands of Weh, Simeulue, Nias, Siberut, and
Bengkalis. The mainland of Sumatra comprises 8 provinces, from north
to south, namely Aceh, North Sumatra, West Sumatra, Riau, Jambi,
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Bengkulu, South Sumatra, and Lampung (BPS 2023). Two additional
provinces consist of archipelagos territories situated to the east of the
primary Sumatran landmass, specifically the provinces of Kepulauan
Bangka Belitung and Kepulauan Riau (BPS 2023). This means there are a
total of 10 provinces in the Sumatra area.

Sumatra is well-known for its rich biodiversity, making it a signifi-
cant repository of germplasm and a hub of endemism (Nursanti & Adri-
adi 2018). In 2017, it was reported that Sumatra harbors 10,259 plant
and fungi species (Retnowati & Rugayah 2019). Widjaja et al. (2014) ap-
proximated that 23% or 1,891 species out of a total of 8,391 plant species
in Sumatra in 2014 were endemic. For example, there are 39 (75%) en-
demic species of Impatiens (Balsaminaceae) in Sumatra from a total of 52
species of Indonesian Impatiens (Utami & Damayanto 2023). The moun-
tainous forests of Sumatra harbor a diverse array of plant species (Ismaini
et al. 2015; Sujarwanta & Zen 2020). Forest cover in Sumatra was report-
ed to be 11.4 million hectares in 2013 (Purba et al. 2014). One plant spe-
cies that displays high diversity in Sumatra is bamboo (see Widjaja 2019).

Bamboo belongs to the family Poaceae and sub-family Bambusoide-
ae, which is related to grasses. Bamboo typically has a cylindrical, hollow,
woody stem known as a culm that is fibrous and has nodes, with branches
of leaves growing from each of the nodes. Some species, however, can be
found to have rectangular culms, as seen in Chimonobambusa quadrangu-
larzs (Franceschi) Makino (Damayanto & Muhaimin 2017). Bamboo
culms, for example in Dendrocalamus, have the potential to grow to signif-
icant diameters and heights (Widjaja 2001), reaching up to 25 cm in di-
ameter near the base and 30 meters in height. Culm internodes of bam-
boo can be more than 1 m long, as seen in some of Schizostachyum. Gener-
ally, bamboo have erect culm, such as in Schizostachyum species
(Damayanto & Widjaja 2016). However, bamboo can also be found
scrambling in Chloothamnus species (Damayanto et al. 2020a) or as a
climber in Dinochloa species (Damayanto 2018a).

There is an approximate total of 1,439 bamboo species globally
(Widjaja et al. 2014), and within Indonesia, it is estimated that there are
approximately 176 bamboo species (Widjaja 2019). Most of the bamboos
in Indonesia are endemic, and more than half of these species have been
used by local communities (Widjaja & Karsono 2005). For example, there
are 10 endemic species of bamboo in the Lesser Sunda Islands, and seven
among them are used for a variety of purposes, including as building ma-
terials, weaving, construction materials, walking sticks, charcoal, handi-
crafts, baskets, Balinese offerings, and musical instruments (Damayanto
et al. 2023). The main issue with the utilization of endemic species of
bamboo is the potential for them to become rare or even face the risk of
extinction. To prevent extinction, botanical gardens play an important
role by having a special responsibility for preserving plants and educat-
ing the public about their importance (Sanders et al. 2018).

Prior to initiating the conservation phase, conducting a species in-
ventory in a specific area is crucial for obtaining information about the
diversity status of the species in that region. Species inventorying is a
tundamental step in ensuring that conservation efforts are targeted, eftec-
tive, and based on sound scientific data. Regrettably, status of bamboo
diversity in Sumatra is unavailable. According to Purba et al. (2014, ap-
proximately 1,530,156 hectares, equivalent to an annual rate of 882,539
hectares, were estimated to have been deforested in Sumatra from 2009
to 2013. However, some endemic bamboo species are found growing in
the forests of Sumatra (see Widjaja 1997). Therefore, a study was con-
ducted to determine the status of bamboo diversity in Sumatra. This re-
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search is expected to be used as baseline data by stakeholders in bamboo
resource management efforts in Indonesia. Furthermore, this research is
also expected to clarify the presence of several bamboo species that are
suspected to be questionable in Sumatra, such as Bambusa lako Widjaja
(Sari 2011), Bambusa ventricosa McClure (Ervany et al. 2020), Dinochloa
scandens (Blume ex Nees) Kuntze (Sujarwanta & Zen 2020), Gigantochloa
baliana Widjaja & Astuti (Widjaja 2019), and Schizostachyum blumer Nees
(Riastuti et al. 2019; Sujarwanta & Zen 2020).

MATERIALS AND METHODS

The research was conducted at Andalas University in September—
October 2023. Data was gathered through an extensive review of reputa-
ble sources including scientific articles, research reports, and related pub-
lications focused on bamboo species in Sumatra. The acquired data en-
compassed bamboo species and their respective statuses, including ende-
mism, introduction, ex-situ conservation, and IUCN Red List, within the
region of Sumatra. The region of Sumatra in this study comprises not
only the main plains of Sumatra Island but also the surrounding small
islands, in accordance with the phytogeographic region outlined by Stee-
nis-Kruseman (1950) (Figure 1). Bamboo species were validated by being
re-identified based on the photos and descriptions shown in the refer-
ences. The established validation criteria involved ensuring that morpho-
logical descriptions or photos matched the provided species names. In
cases where this information was lacking, the author leaned on their ex-
perience from explorations in Sumatra to verify the existing species. All
names of the bamboo species were validated using Vorontsova et al.
(2016) and several online data sources (Damayanto et al. 2020b). Conser-
vation status was determined based on categories and criteria listed in
the International Union for Conservation of Nature's (IUCN) red list,
such as not evaluated (NE), data deficient (DD), least concern (L.C), near
threatened (NT), vulnerable (VU), endangered (EN), critically endan-
gered (CR), extinct in the wild (EW), and extinct (EX), which can be ac-
cessed through https://www.iucnredlist.org (IUCN 2023). We referred
to the website https://makoyana.brin.go.id (Makoyana 2023) for infor-
mation on the ex-situ conservation of bamboo species in each of Indone-
sia’s botanical gardens. In order to determine endemic and introduced
bamboo species, the information was gathered from the works of Widjaja
(2019) and relevant publications. All data were analyzed and presented
descriptively.

RESULTS AND DISCUSSION

There are 73 species of bamboo in Sumatra region (Table S1, several
photos of the species are in Figure 2), representing 10 genera, namely
Bambusa Schreb, Chimonobambusa Makino, Dendrocalamus Nees, Dinochloa
Buse, Gigantochloa Kurz ex Munro, Melocanna Trin, Neololeba Widjaja,
Phyllostachys Siebold & Zucc, Schizostachyum Nees, and Thyrsostachys Gam-
ble. Among these bamboo genera, the most abundant species were Gigan-
tochloa (26 species), followed by Schizostachyum (19 species), Bambusa (11
species), and Dendrocalamus (10 species) (Figure 3). The remaining gene-
ra each had one to two species. Nine taxa were reported only as identified
up to the genus level in Sumatra (Table 1) and several species of bamboo
that reportedly found in Sumatra were not included in this study because
they did not meet our validation criteria, namely Bambusa lako Widjaja,
Bambusa ventricosa McClure, Chloothamnus elegantissimus (Hassk.) Hen-
rard, Dinochloa scandens (Blume ex Nees) Kuntze, Gigantochloa baliana
Widjaja & Astuti, and Schizostachyum blumei Nees.

-3-



J. Tropical Biodiversity and Biotechnology, vol. 09 (2024), jtbb90323

104.000 117.000 130.000

0  0.0025 0.005 km
0 SUMATRA ISLAND —t

104.000 117.000 130.000
Figure 1. Phytogeographic region of Sumatra (orange colour) based on Steenis-Kruseman (1950). km = kilometers.
(Source: QGis Hannover v. 3.16).

Figure 2. Several bamboo species in Sumatra. A. Bambusa spinosa, B. Bambusa tuldoides, C. Bambusa vulgaris, D. Den-
drocalamus luteus, . Dinochloa malayana, ¥. Gigantochloa scortechinii, G. Schizostachyum brachycladum, H. Schizostach-
yum silicatum, 1. Thyrsostachys siamensis (Photos: Muhammad Azli Ritonga [A, B, C, G, H, I}, I Putu Gede P. Dama-
yanto [D, E, ).
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Table 1. Taxa were identified up to the genus level in Sumatra.

References
' : S Rat & : : Fitmawati Fitmawati S i
Species Saputri ~ Widjaja anayt o Fitmawati frmawatt rmawatt yaudt
o Ervianti et al. et al. et al.
2013 2019 et al. 2020
2020 2021a 2021b 2023
Bambusa sp. +
Dinochloa sp. +
Dinochloa sp.3 +
Schizostachyum sp. +
Schizostachyum sp.2 +
Gigantochloa sp. + + +
Gigantochloa sp.1 +
Gigantochloa sp.2 +
Gigantochloa sp.3 +

Notes: + = presence/yes

Eighteen species of Sumatran bamboo were known as introduced
species, namely Bambusa (B. balcooa, B. bambos, B. farinacea, B. hetero-
stachya, B. multiplex, and B. tuldoides), Chimonobambusa (C. quadrangularis),
Dendrocalamus (D. asper, D. brandisii, D. giganteus, D. latiflorus, D. membra-
naceus, and D. strictus), Gigantochloa (G. apus), Melocanna (M. baccifera),
Phyllostachys (P. aurea), Schizostachyum (S. pergracile), and Thyrsostachys (T.
stamensis) (Table S1, Figure 4). There are 30 endemic bamboo species in
Sumatra, with the majority belonging to Gigantochloa (15 species), while
the least represented are Bambusa and Dinochloa, each having one endem-
ic species (Table S1, Figure 4). Among the 73 bamboo species in Sumatra,
B. heterostachya, D. giganteus, and D. membranaceus fall into the least con-
cern (LC) category on the IUCN Red List. The status of the remaining
70 species has not been evaluated (Figure 5). A total of 44 species have
been planted (conserved) in botanical gardens in Indonesia, while the re-
maining 29 species have not yet been conserved (Table S1, Figure 6).
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Figure 3. Number of bamboo species in Sumatra.
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Figure 4. Number of introduced and endemic species of bamboo in Sumatra.
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Figure 5. Conservation status of bamboo species in Sumatra based on ITUCN
2023 red list.
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Figure 6. Percentage of ex-situ conservation of bamboo species in Botanical
Gardens of Indonesia (BGI).

DISCUSSION

A total of 78 bamboo species and 10 genera were discovered in the Suma-
tra region. Compared to bamboo genera in Indonesia, the bamboo genera
in Sumatra constitute approximately 42% of the total bamboo genera in
Indonesia (24 genera) (Damayanto & Fefirenta 2021). Meanwhile, in
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comparison to several major islands in Indonesia (Figure 7), the bamboo
genera in Sumatra represent about 53% ot all bamboo genera in Java (19
genera) (Widjaja 2019) and approximately 83% of all bamboo genera in
Sulawesi and Papua respectively (each with 12 genera) (Damayanto et al.
2016b; Ervianti et al. 2019). The bamboo genera in Java are comparative-
ly higher than in Sumatra due to the introduction of several bamboo spe-
cies, including those from outside Indonesia, into the Botanical Gardens
in Java, for instance, in Botanical Gardens of Bogor, Cibodas, Purwodadi,
and several other regional botanical gardens (see Lestarini et al. 2012; Ca-
hyanto et al. 2016; Ariati et al. 2019; Sujarwo et al. 2019; Wahidah et al.
2021; Kurniawan et al. 2022; Makoyana 2023). The comprehensive flora
exploration conducted by botanical garden researchers across Indonesia
also contributes to the continual increase in the number of bamboo gene-
ra.

B Species M Genera

200
180
160
140
120
100

80

60
40
20
[] - | I- .-

Indonesia Sumatra Java Sulawesi Papua

Number of genera and species

=]

Figure 7. Comparison of bamboo genera and species on several major islands in
Indonesia. The data for Indonesia were from Damayanto and Fefirenta (2021),
the data for Java were processed from Widjaja (2019), the data for Sulawesi
were from Ervianti et al. (2019), and the data for Papua were from Damayanto
et al. (2016D).

The bamboo genera in Sumatra mostly (67%) consist of native In-
donesian genera (Bambusa, Dendrocalamus, Dinochloa, Gigantochloa, Neo-
loleba, and Schizostachyum), with only a portion (83%) being introduced
genera from outside Indonesia (Chimonobambusa, Melocanna, Phyllostachys,
and Thyrsostachys) (see Widjaja et al. 20145 Damayanto & Fefirenta 2021).
Widjaja (2019) reported the presence of Cephalostachyum (Cephalostachyum
pergracile Munro) in Sumatra. Additionally, both Widjaja (2001) and Lia-
na (2020) mentioned this genus existence in Java. However, it is im-
portant to note that Cephalostachyum pergracile is a synonym of Schizos-
tachyum pergracile (Munro) R.B.Majumdar (see Vorontsova et al. 2016).
Consequently, the genus Cephalostachyum was not included in this study.
Neololeba is known to be native to the eastern part of Indonesia, for in-
stance, in Sulawesi, Maluku, and Papua (Widjaja 1997). It is possible that
species within the Neololeba genus (Neololeba atra) and other genera such
as Melocanna (Melocanna baccifera) have been introduced to Sumatra. For
example, Bambusa glaucophylla has been introduced to Java from Singa-
pore in the 1970s (Widjaja 1997). Later, this bamboo has also been intro-
duced to Great Giant Pineapple Collection Garden in Lampung (Widjaja
1998). On the other hand, Damayanto and Muhaimin (2017) reported
that Chimonobambusa (Chimonobambusa quadrangularis) was introduced
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and has become an invasive species in Sumatra, particularly in Gunung
Sibayak and Sibolangit Tourist Park, North Sumatra. In Java, this species
has become invasive due to its use as a boundary plant between Cibodas
Botanical Gardens and Gunung Gede-Pangrango National Parks
(Mutaqien et al. 2011). Chimonobambusa quadrangularzs, which originally
comes from South China, was brought to the Cibodas Botanical Gardens
in West Java from Japan (Damayanto & Muahimin 2017). Meanwhile,
Phyllostachys (Phyllostachys aurea) and Thyrsostachys (Thyrsostachys stamen-
sis) are genera that have been introduced in Indonesia for a long time and
remain popular as ornamental plants to this day.

The genus which has the most abundant species in Sumatra is Gi-
gantochloa (26 species), followed by Schizostachyum (19 species), Bambusa
(11 species), Dendrocalamus (10 species), Dinochloa (2 species), Chimono-
bambusa, Neololeba, Melocanna, Phyllostachys, and Thyrsostachys (1 species
respectively). Sumatra emerges as the focal point of Gigantochloa species
diversity within Indonesia. Upon scrutinizing the bamboo genera’s distri-
bution across the archipelago of Indonesia, it becomes evident that Gi-
gantochloa predominantly inhabits the western and central regions, grad-
ually tapering in occurrence towards the eastern reaches (see Widjaja
2001; Damayanto et al. 2016a; Ervianti et al. 2019; Widjaja 2019; Dama-
yanto & Rahmawati 2020; Robiah et al. 2022). Gigantochloa species are
characterized by their predominantly erect culms, often featuring rela-
tively substantial diameters. In contrast, Papua displays a scarcity of
bamboos exhibiting such erect culms and large diameters (Widjaja et al.
2014). Instead, Papua is predominantly inhabited by scrambling bam-
boos, particularly of the Racemobambos (Damayanto et al. 2016b).

In Sumatra, there are around 42% of the total bamboo species found
in Indonesia, which amounts to 175 species (Damayanto & Fefirenta
2021). Additionally, the number of bamboo species in Sumatra is slightly
higher, totaling 73 species, compared to Java where there are 72 species
(Widjaja 2019). Sumatra hosts almost twice the number of bamboo spe-
cies as Sulawesi, which has a total of 89 species (Ervianti et al. 2019).
Moreover, the bamboo species in Sumatra are nearly three times more
numerous than those in Papua, which accounts for 26 species
(Damayanto et al. 2016b) (Figure 7). The variation in the number of
bamboo species across difterent regions can be attributed to a combina-
tion of factors.

At first, we hypothesized that variations in climate, soil types, and
ecological niches in Sumatra and other regions in Indonesia could be fac-
tors contributing to the variation in the number of species in each region.
However, bamboo is known to thrive in a diverse range of soil conditions,
spanning from arid to waterlogged terrain and encompassing both fertile
and less productive soils (Aristiatmoko et al. 2012). Its growth is particu-
larly robust in regions characterized by a damp climate, coupled with low
temperatures and high humidity, as bamboo has a pronounced need for
ample water to support its vigorous development (Hamzah et al. 2016).
Report indicate that bamboo demonstrates adaptability to temperatures
ranging from 8.8 to 36°C, provided there is a minimum annual precipita-
tion of 1,020 mm and humidity levels of at least 80% (Ediningtyas &
Winarto 2012). Notably, bamboo can also flourish in natural settings,
without human intervention (Wicaksono et al. 2023). Damayanto et al.
(2023) stated that altitude seems to have a lesser impact on bamboo
growth.

The diversity in species count across regions is thought to be con-
tingent on the extent of bamboo exploration and the geographical ex-
panse of the area. Varying levels of scientific exploration and documenta-
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tion in different regions may contribute to the observed differences in
species counts. Regions that have undergone limited flora inventorying,
particularly when of considerable size, may lack comprehensive data con-
cerning botanical diversity. This phenomenon is exemplified by the flora
of Bali, as elucidated by van Balgooy and Widjaja (2014). Despite Bali's
larger landmass compared to Singapore, it registers a lower tally of floral
species. This discrepancy is attributed to the limited exploration and field
-based inventory, including specimen collection, of'its flora (van Balgooy
& Widjaja 2014). Additionally, human activities, such as introductions,
cultivation, and habitat modification, can also influence the distribution
and abundance of bamboo species.

Nine taxa were reported only as identified up to the genus level in
Sumatra (Table 1). We were unable to re-identify them mainly because
most of them do not provide clear descriptions and photos of the species.
It is possible that the taxa reported may be candidates for new species in
Sumatra. Widjaja (1991) once reported the existence of 19 bamboo spe-
cies in Sumatra, which were only identified at the genus level, and one
species whose genus was unknown. Widjaja (1991) stated that all 20 taxa
were endemic to Sumatra. Many of these species are believed to have
been formally described as new species in Widjaja's publication in 1997.
Hence, we have omitted the information from Widjaja's (1991) study in
this paper. We expected that Sumatra still harbors potential new species
waiting to be discovered in the future. This belief'is substantiated by Da-
mayanto (2018a) who found Dinochloa malayana S.Dranst. in the Riau Is-
lands, which had previously not been reported in Indonesia and was only
found in Malay Peninsula (see Dransfield 1996a, 1996b; Turner 1995-
1996; Chua et al. 2005; Neamsuvan & Tanthien 2015; Vorontsova et al.
2016). Additionally, Damayanto and Widjaja (2016) also published a new
species, Dendrocalamus luteus Damayanto & Widjaja, discovered in the
forest between Jambi and South Sumatra.

A total of six bamboo species (accepted names) that reportedly
found in Sumatra were not included in this study because they did not
meet our validation criteria, namely Bambusa lako, Bambusa ventricosa,
Chloothamnus elegantissimus, Dinochloa scandens, Gigantochloa baliana, and
Schizostachyum blumei. Detailed reasons for their exclusion from our list of
Sumatran bamboo species in this study can be found in Table 2. Con-
versely, some bamboo species names that also reported to be found in Su-
matra, such as Bambusa arundinacea (Retz.) Willd., Bambusa blumeana
Schult.f.,, Bambusa glaucescens (Willd.) Merr., Cephalostachyum pergracile
Munro, and Gigantochloa pseudoarundinacea (Steud.) Widjaja (see Yani
20145 Ami et al. 2017; Widjaja 2019; Ervany et al. 2020; Sujarwanta &
Zen 2020; Fitmawati et al. 2021a), were found to be synonym names
(Table 3).

Several species of bamboo reported in Sumatra are believed to have
identification errors, with some lacking descriptions and/or images. After
re-identifying based on the provided descriptions and/or images, we de-
cided not to include that data in the species list for this study. For exam-
ple, Bambusa glaucophylla reported by Sujarwanta and Zen (2020) is sus-
pected to be Thyrsostachys siamensis. Bambusa multiplex reported by Ami et
al. (2017) is suspected to be Schizostachyum. Bambusa multiplex reported by
Sari (2011) does not provide an image. Bambusa multiplex reported by
Sujarwanta and Zen (2020) is suspected to be Gigantochloa. Bambusa vul-
garis reported by Ami et al. (2017) shows an image of” Gigantochloa apus.
Even Ervany et al. (2020) reported Dracaena surculosa Lindl. as a bamboo,
which actually belongs to the family of Asparagaceae. The image provid-
ed by Ervany et al. (2020) for the species Dracaena surculosa resembles

-9-



J. Tropical Biodiversity and Biotechnology, vol. 09 (2024), jtbb90323

Table 2. List of bamboo species not included in the study.

Species

References Notes

Bambusa lako Widjaja

Bambusa ventricosa McClure

Chloothamnus elegantissimus

(Hassk.) Henrard

Dinochloa scandens (Blume ex
Nees) Kuntze

Gigantochloa baliana Widjaja
& Astuti

Schizostachyum blumei Nees

Sari 2011 Picture provided by Sari (2011) was similar to T/hyrsostachys
stamensts. Bambusa lako occurred in the Lesser Sunda Islands
(see Widjaja 1997; Widjaja 2019).

This species is distributed in Southeast China to Vietnam (see
Vorontsova et al. 2016). Detailed descriptions of Ervany et al.
(2020) were not clear. Based on the presented picture, it is sus-
pected that the bamboo is either Bambusa vulgaris “Wamin’ or
Bambusa tuldoides, due to the presence of a “belly” culm.

Wong and Dransfield (2016) and Damayanto et al. (2020a)
still doubt the presence of this species in Sumatra. This species
is reported to be endemic to West Java (Widjaja 2001; Dama-
yanto et al. 2020a).

Picture provided by Sujarwanta and Zen (2020) was less clear
and morphological description was also not very detailed. Da-
mayanto et al. (2021) suspected that this species is Dinochloa
glabrescens.

This species was endemic to Bali (Widjaja et al. 2004, 2005;
Arinasa & Peneng 2013; Arinasa & Sujarwo 2015; Vorontsova
et al. 2016; Damayanto et al. 2023).

Picture provided by Riastuti et al. (2019) was less clear and
morphological description was not provided. Picture provided
by Sujarwanta and Zen (2020) was Schizostachyum brachyladum.

Ervany et al.
2020

Henrard 1936;
Holttum 1955;
Widjaja 2019

Sujarwanta &
Zen 2020

Widjaja 2019

Riastuti et al.
2019; Sujarwanta
& Zen 2020

Table 3. List of synonym names of bamboo species in Sumatra.

Species

References Notes

Bambusa arundinacea (Retz.)
Willd.
Bambusa blumeana Schult.f.

Bambusa glaucescens (Willd.)
Merr.

Cephalostachyum pergracile
Munro

Gigantochloa pseudoarundina-
cea (Steud.) Widjaja

Ervany et al. 2020 Synonym of Bambusa bambos (see Widjaja 2019).
Ami et al. 2017; Sujarwanta
& Zen 2020; Fitmawati et al.
2021a

Synonym of Bambusa spinosa (see Widjaja 2019;
Damayanto et al. 2020¢; Ritonga et al. 2020a;
Robiah et al. 2022; Ritonga et al. 2023a).

Saputri 2013; Ami et al.
2017; Riastuti et al. 2019

Synonym of Bambusa multiplex (see Vorontsova et
al. 2016).

Widjaja 2019 Synonym of Schizostachyum pergracile (Munro)
R.B.Majumdar (see Vorontsova et al. 2016).
Synonym of Gigantochloa verticillata (see Widjaja
2019).

Yani 20145 Ami et al. 2017,
Riastuti et al. 2019; Sujar-
wanta & Zen 2020; Sari et al.
2021

Thyrsostachys siamensis. Schizostachyum brachycladum reported by Ervany et
al. (2020) is suspected to be Bambusa. Schizostachyum brachyladum men-
tioned by Ami et al. (2017) has an image of Bambusa vulgaris. On the oth-
er hand, Rahayu et al. (2023) reported the presence of S. bamban, S.
brachycladum, and S. caudatum in Lampung, Sumatra. Unfortunately, the
publication by Rahayu et al. (2023) only provides an abstract. Rahayu
(2024, personal communication) stated that their full paper is currently
under review. Therefore, we have not included the data from Rahayu et
al. (2023) in Table S1 for the time being, pending the publication of the
tull paper. Nevertheless, the species mentioned by Rahayu et al. (2023)
are indeed species that are distributed in Sumatra.

All bamboo species reported by Hastuti et al. (2018) have rather
questionable morphological descriptions. Consequently, none of these
species were included in this study. For instance, Hastuti et al. (2018)
mentioned the presence of “Schyzotyum lima” (the correct spelling is
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Schizostachyum lima) in Sumatra, describing it as having one branch larg-
er than the others. However, in reality, Schizostachyum exhibits branches
that are nearly uniform in size. On the other hand, certain species report-
ed to occur in Sumatra by Riastuti et al. (2019), such as Bambusa glau-
cescens (now accepted as Bambusa multiplex), Dendrocalamus asper, Gigan-
tochloa apus, Gigantochloa  pseudoarundinacea (initially —written as
“Gigantochloa pseudoarundin” and currently accepted as Gigantochloa
verticillata), and Schizostachyum blumei, were not included in the list of Su-
matran bamboo species in Table S1. This exclusion was due to unclear
provided pictures and the absence of a morphological description. Much
like the previous situation, the majority of bamboo species documented
by Sari et al. (2021) were omitted from the bamboo species list in Table
S1 due to a potential identification mistake. For instance, the image in-
tended for Dendrocalamus asper was identified as Bambusa multiplex by Sari
et al. (2021).

Eighteen species of Sumatran bamboo were known as introduced
species, namely Bambusa (B. balcooa, B. bambos, B. farinacea, B. hetero-
stachya, B. multiplex, and B. tuldoides), Chimonobambusa (C. quadrangularis),
Dendrocalamus (D. asper, D. brandisii, D. giganteus, D. latiflorus, D. membra-
naceus, and D. strictus), Gigantochloa (G. apus), Melocanna (M. baccifera),
Phyllostachys (P. aurea), Schizostachyum (S. pergracile), and Thyrsostachys (T.
siamensis). Species with introduced status are usually brought in as a re-
sult of material exchange by botanical gardens in Indonesia, for example,
the addition of non-native bamboo collections, Thyrsostachys olrver: Gam-
ble, in the “Eka Karya” Bali Botanical Gardens, which were imported
from Thailand (see Kurniawan et al. 2022). This species has never been
reported before occurring in Indonesia. From this garden, this species
might eventually spread in various ways, one of which is with the assis-
tance of humans. Humans play a role in bringing some species to Suma-
tra, where they then grow and even become naturalized or invaded. As an
example case, Chimonobambusa quadrangularzs, which was initially intro-
duced to Cibodas Botanical Gardens, in Java then transported to Sibo-
langit, and is now invading that area (Damayanto & Muhaimin 2017).
This invasive ability of this bamboo is supported by the bamboo's mono-
podial (running bamboo) root system. The young shoot can grow far
from its clump in all directions and dominate the area.

In addition to introduced species, there are 30 endemic bamboo spe-
cies in Sumatra, with the majority belonging to Gigantochloa (15 species),
tollowed by Dendrocalamus (4 species), Schizostachyum (9 species), while
the least represented are Bambusa and Dinochloa, each having one endem-
ic species. In 1991, Widjaja (1991) reported that there were 25 endemic
bamboo species in Sumatra, although for the most part, their taxonomic
status was still unclear (only identified up to the genus level). It is sus-
pected that most of these species were later published as new species in
Widjaja’s publication in 1997.

In Sumatra, there are 5 genera and 30 species of bamboo that are
endemic to the area. This number is relatively high when compared to
other areas in Indonesia, for instance, in Lesser Sunda Islands, where
there are 6 genera and 10 species of bamboo endemic to the area
(Damayanto et al. 2023). Endemic species are importance for various rea-
sons. Firstly, they significantly contribute to the overall biodiversity of a
specific region, offering unique adaptations to local conditions. Secondly,
these species play vital roles within their respective ecosystems, often
possessing specialized ecological functions that ensure balance and stabil-
ity. Culturally, they can be of great significance to indigenous communi-
ties, carrying traditional uses and cultural connections, and may also hold
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economic value for local industries and economies. Moreover, endemic
species can serve as indicators of ecosystem health (Montefalcone 2009),
offering early warnings of environmental changes.

Bambusa heterostachya, Dendrocalamus giganteus, and Dendrocalamus
membranaceus fall into the “least concern” (LC) category on the IUCN
Red List, indicating they have the lowest risk of being threatened. The
status of the remaining 70 species has not been evaluated. It is necessary
to conduct an evaluation of the IUCN Red List conservation status of
bamboo species, especially for endemic species in Sumatra. Accessing
conservation status is crucial for several reasons. It provides a standard-
ized evaluation of extinction risk, guides resource allocation, influences
policies, aids research and management, establishes baselines for moni-
toring, fosters global collaboration, and raises public awareness. The con-
servation status assessment for endemic bamboo species in Indonesia is
rarely conducted. Nevertheless, Damayanto et al. (2023) and Damayanto
(2024) have assessed several endemic bamboo species in Lesser Sunda
Islands, and the results can serve as a database for stakeholders to initiate
conservation efforts. On the other hand, ex-situ conservation efforts are
also necessary as the next step after assessing the conservation status.
Fortunately, the majority (44 species) of bamboo in Sumatra have been
planted and conserved in botanical gardens in Indonesia, while the re-
maining 29 species have not yet been conserved. Ex-situ conservation
helps preserve genetic diversity, preventing potential loss of genetic vari-
ations that may be crucial in the future. Additionally, ex-situ conserva-
tion provides an opportunity to safeguard bamboo species that are endan-
gered or experiencing significant population declines in the wild, within a
controlled and protected environment. Conservation facilities also enable
research on the biology, ecology, and management of bamboo species, as
well as the development of sustainable cultivation techniques and man-
agement practices. Ex-situ preserved bamboo can also serve as a resource
for researchers, entrepreneurs, and artisans for scientific research, prod-
uct development, and bamboo-related commercial activities.

CONCLUSIONS

There are 73 species of bamboo in the Sumatra region, representing 10
genera: Bambusa (11 species), Chimonobambusa (1 species), Dendrocalamus
(10 species), Dinochloa (2 species), Gigantochloa (26 species), Melocanna (1
species), Neololeba (1 species), Phyllostachys (1 species), Schizostachyum (19
species), and Thyrsostachys (1 species). Eighteen species of Sumatran bam-
boo are known as introduced species, and 30 species are endemic to Su-
matra, with the majority belonging to Gigantochloa (15 species). The least
represented are Bambusa and Dinochloa, each having one endemic species.
Bambusa heterostachya, Dendrocalamus giganteus, and Dendrocalamus mem-
branaceus fall into the “least concern” (LC) category on the IUCN Red
List, while the remaining 70 species have not been evaluated. A total of
44 species have been planted (conserved) in botanical gardens in Indone-
sia, while the remaining 29 species have not yet been conserved. Research
on bamboo in Sumatra is still needed, especially for species not included
in the study and several taxa were identified up to the genus level, to
clarify their status. Additionally, an assessment of endemic species in Su-
matra is necessary to understand their conservation status.
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