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INTRODUCTION

The Lesser Sunda Islands (LSI), also 
known in Indonesian as Kepulauan Sunda 
Kecil, is a group of islands with an area of 
73,070.48 km2 (Retnowati & Rugayah, 2019) 
located in Southeast Asia and consisting of 

(from the west to the east) Bali, Lombok, 
Sumbawa, Sumba, Flores, Timor, Alor, Wetar, 
and Tanimbar Islands (Steenis-Kruseman, 
1950). Geographically, the LSI situated be-
tween Java Islands in the west, Australia in the 
south, Papua New Guinea in the east, and the 
Banda Sea and Sulawesi in the north, stretched 
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Abstract. More than 40 species of bamboo were known from the Less-
er Sunda Islands (LSI), including several endemic species. Endemic 
species are often highly specialized, found in limited geographical 
areas, and vulnerable to extinction if their habitat is destroyed. This 
study aimed to provide an account of endemic bamboo species on 
the LSI. Fieldwork involved collecting samples of bamboo in the LSI. 
Herbarium specimens of bamboo deposited in the Herbarium Bo-
goriense (BO), collected from the LSI were examined, and endemic 
LSI species were recorded. The conservation status followed the In-
ternational Union for Conservation of Nature (IUCN) red list cat-
egories and criteria. The conservation status of unassessed species 
was evaluated using IUCN red list categories and criteria. A spatial 
analysis was also conducted. Data were analyzed and presented de-
scriptively. There are 10 endemic bamboo species in the LSI, namely 
Bambusa ooh Widjaja & Astuti from Bali (conservation status: en-
dangered), Chloothamnus reholttumianus (Soenarko) Widjaja from 
Sumba (vulnerable), C. schmutzii (S.Dransf.) Widjaja from Sumbawa 
and Flores (near threatened), Dinochloa kostermansiana S.Dransf. 
from Sumba and Flores (near threatened), D. sepang Widjaja & As-
tuti from Bali (vulnerable), Fimbribambusa rifaiana Widjaja from 
Alor (near threatened), Gigantochloa aya Widjaja & Astuti from Bali 
(vulnerable), G. baliana Widjaja & Astuti from Bali (vulnerable), G. 
taluh Widjaja & Astuti from Bali (vulnerable), and Schizostachyum 
purpureum Damayanto & Widjaja from Sumba (data deficient). They 
can be found at an altitude of 20–1700 m in various habitats, includ-
ing forests, bamboo forests, villages, botanical gardens, along a road, 
slopes, valleys, riverbanks, and around a lake.
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from 8°11’57.6” S and 114°25’14.3” E in the 
west to 7°26’28.7” S and 132°19’22.6” E in 
the east. Administratively, the LSI are part of 
Indonesia (Province of Bali, West Nusa Teng-
gara, East Nusa Tenggara, and Maluku) and 
East Timor (half of Timor Island).

In 2017, a total of 3,243 species of flo-
ra and fungi were reported found in the LSI 
(Retnowati & Rugayah, 2019). The LSI is 
home to 208 species of grasses (Poaceae) 
family (Retnowati & Rugayah, 2019). Of this 
Poaceae, 45 species of bamboo (Bambusoide-
ae) were found in the LSI (38 species in Bali 
and 19 species in Nusa Tenggara) (Widjaja, 
2019). There are 1,343 endemic plant spe-
cies in the LSI reported (Widjaja et al., 2014), 
including 12 species of bamboo (Widjaja, 
2019). Endemic species are found in limited 
geographical areas, are often highly special-
ized, and can be endangered if their habitat 
is destroyed. Endemic species are particularly 
important to protect because they often have 
unique genetic, ecological, and evolutionary 
characteristics.

Endemic species face various threats, 
such as habitat loss (Myers et al., 2000), deg-
radation, and fragmentation (Işik, 2011), as 
well as climate change (Manes et al., 2021; 
Mahmoodi et al., 2022). On the other hand, 
human activities such as land use (Işik, 2011; 
Ghorbanalizadeh & Akhani, 2022), introduc-
tion of  invasive species (Foggi et al., 2015; 
Pinto-Junior et al., 2020), and overexploita-
tion of natural resources can pose significant 
threats to endemic species, increasing the 
risk of extinction (Işik, 2011). Therefore, the 
conservation of endemic bamboo is crucial to 
maintain the biodiversity and ecological bal-
ance of their habitats. Since there is a lack of 
information on endemic bamboo in the LSI, 
there is an urgent need to provide information 
on the distribution and conservation status 
of these species. This study aimed to identi-

fy areas of high conservation priority for the 
protection of endemic bamboo and provide a 
basis for conservation efforts. The findings of 
this study will contribute to our understanding 
of the diversity, distribution, and conservation 
of endemic bamboo species in the LSI.

MATERIALS AND METHODS

This study is exploratory research con-
ducted in LSI, including Bali (in 2021), Lom-
bok (in 2018 and 2019), Sumbawa (in 2019), 
Sumba (in 2016), and Timor (in 2021) (Fig-
ure 1). Fieldwork involved collecting bamboo 
samples, including young shoots, branches, 
leafy branches, culm sheaths, and flowers (if 
available), using the Rugayah et al. (2004) 
method. Each sample was labeled with the 
collector's name, collection number, and date, 
and non-collectible morphological charac-
teristics (culm height, diameter, internode 
length, surface texture, and color of culms and 
leaves) were recorded. Location, coordinates, 
altitude, local names, uses, and habitats were 
also documented. Samples were sent to the 
Herbarium Bogoriense (BO) and processed as 
herbarium specimens following the method 
described by Djarwaningsih et al. (2002). All 
herbarium specimens were stored at the BO. 
Specimens were identified by comparing with 
specimens stored in the BO and using proto-
logues or literature such as Soenarko (1977), 
Widjaja (1987, 1997, 2001, 2020), Dransfield 
(1980, 1996), Widjaja et al. (2004, 2005), and 
Damayanto & Widjaja (2016).

Specimens of bamboo deposited in the 
BO, collected from the LSI, were examined, 
and endemic LSI species were recorded. 
High-resolution images of specimens col-
lected from the LSI were also examined on 
several online database portals (Damayanto 
& Irsyam, 2022). Accepted names of bam-
boo were validated according to Vorontsova 
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et al. (2016), Widjaja & Wong (2016), and 
online database portals (Damayanto et al., 
2020b). Literature such as Soenarko (1977), 
Dransfield (1980, 1996), Dransfield & Wi-
djaja (1995), Agung & Hardini (1997), Wi-
djaja (1997, 2001, 2019, 2020), Widjaja et al. 
(2004, 2005, 2014), Arinasa (2005), Arinasa 
& Widjaja (2005), Widjaja & Karsono (2005), 
Arinasa & Peneng (2013), Arinasa & Sujarwo 
(2015), Damayanto (2016, 2017), Damayanto 
& Widjaja (2016), Vorontsova et al. (2016), 
Widjaja & Wong (2016), Damayanto et al. 
(2018, 2020a, 2020c), Muzakki (2020), and 
Kurniawan et al. (2022), was consulted for 
additional data. The conservation status fol-
lowed the International Union for Conserva-
tion of Nature red list categories and criteria 
(https://www.iucnredlist.org). The conserva-

tion status of unassessed species was evaluat-
ed using IUCN (2022). The criteria consider 
geographic range (area of occupancy or AOO 
and extent of occurrence or EOO) and habi-
tat quality to determine a species’ conserva-
tion status. AOO (based on a cell width of 2 
km) and EOO were calculated using an online 
application (https://geocat.kew.org). We also 
conducted a spatial analysis using the online 
application (http://simplemappr.net). Bamboo 
distribution maps across land covers of the 
LSI were plotted using QGIS v. 3.10 software 
with a database in 2019 from https://www.in-
donesia-geospasial.com. Data were analyzed 
and presented descriptively, and an identifica-
tion key to the endemic bamboo species to the 
LSI was also presented.

Figure 1. The locations of the fieldwork (red dots) in the Lesser Sunda Islands

RESULTS AND DISCUSSION

There are 10 species of endemic bam-
boo in the LSI, namely Bambusa ooh Widjaja 
& Astuti, Chloothamnus reholttumianus (So-
enarko) Widjaja, C. schmutzii (S.Dransf.) Wi-
djaja, Dinochloa kostermansiana S.Dransf., 
D. sepang Widjaja & Astuti, Fimbribambusa 
rifaiana Widjaja, Gigantochloa aya Widja-
ja & Astuti, G. baliana Widjaja & Astuti, G. 
taluh Widjaja & Astuti, and Schizostachyum 
purpureum Damayanto & Widjaja (Table 
1 and Figure 2). Widjaja (2019) stated that 
there were 12 species of endemic bamboo 

in the LSI (she separated Bali from the LSI, 
but in this study was combined) (Table 2). 
Widjaja (2019) listed B. ooh as an endemic 
species to Java instead of Bali, although, this 
species was endemic to Bali (Widjaja et al., 
2004, 2005; Arinasa & Peneng, 2013; Arina-
sa & Sujarwo, 2015; Vorontsova et al., 2016). 
Additionally, G. baliana was listed as an en-
demic species to Sumatra (Widjaja, 2019), 
but it was only found in Bali (Widjaja et al., 
2004, 2005; Arinasa & Peneng, 2013; Arina-
sa & Sujarwo, 2015; Vorontsova et al., 2016) 
and there was no G. baliana specimen from 
Sumatra. Conversely, S. purpureum, endem-
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ic to Sumba (Damayanto & Widjaja, 2016; 
Damayanto et al., 2018), was not listed as an 
endemic species by Widjaja (2019). Further-
more, Muzakki (2020) found S. castaneum in 
Java, meaning it is no longer considered an 
endemic species to Bali. This study did not 
include Gigantochloa sp.2, Gigantochloa 

sp.3, and Gigantochloa sp.4 which Widjaja 
(2019) reported as being endemic to Bali be-
cause their taxa status needed to be clarified. 
Ensuring that species distributions are accu-
rately reported and that the taxonomic status 
of species provided is crucial for supporting 
effective conservation efforts.

Table 2. Comparison list of endemic bamboo species in the Lesser Sunda Islands in 2019 and 2023

Widjaja (2019) Recent Study 
(2023) Notes

- B. ooh Widjaja (2019) listed B. ooh as an endemic species to Java, 
instead of Bali. In fact, this species is endemic to Bali (Widjaja 
et al., 2004, 2005) especially in Karangasem and there are no 
specimens of B. ooh in Java.

C. reholttumianus C. reholttumianus Endemic to Sumba (Mangiliwari near Maumarru).
C. schmutzii C. schmutzii Endemic to the LSI (Batulanteh, Werak, and Manggarai).
D. kostermansiana D. kostermansiana Endemic to the LSI (Manggarai, Laiwangi-Wanggameti, and 

Manupeu-Tanahdaru).
D. sepang D. sepang Endemic to Bali (Bangli, Buleleng, Gianyar, Jembrana, and 

Karangasem).
Fimbribambusa sp.2 
(Alor)

F. rifaiana Widjaja (2019) mentioned that Fimbribambusa sp.2 (Alor) 
is endemic to Alor. We supposed that Fimbribambusa sp.2 
(Alor) has been published on Widjaja (2020) as F. rifaiana, an 
endemic species to Kalabahi, Alor.

G. aya G. aya Endemic to Bali (Bangli).
G. baliana G. baliana Besides Bali, Widjaja (2019) also mentioned that G. baliana 

occurred in Sumatra and listed it as an endemic species. In fact, 
this species was found in Bali only (Widjaja et al., 2004, 2005), 
especially in Buleleng and there is no G. baliana specimen 
from Sumatra.

G. taluh G. taluh Endemic to Bali (Bangli).
Gigantochloa sp.2 
(jajang abu) (Bali)

- Status of this species is unclear, so it is not included in this 
paper.

Gigantochloa sp.3 
(tiying mambang) 
(Bali)

- Status of this species is unclear, so it is not included in this 
paper.

Gigantochloa sp.4 
(tiying pusut) (Bali)

- Status of this species is unclear, so it is not included in this 
paper.

S. castaneum - Muzakki (2020) found S. castaneum in Java recently, therefore, 
this species is no more endemic to Bali.

- S. purpureum Widjaja (2019) not listed this species as an endemic species, 
whereas, this species is endemic to Laiwangi-Wanggameti 
National Park, Sumba (Damayanto & Widjaja, 2016). 

12 species 10 species
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Table 1. Detailed account of the endemic bamboo species in the Lesser Sunda Islands, include their respective local names, growth habits, geographical distribution, extent of occurrence, area 
of occupancy, presence in protected areas and botanical gardens, IUCN status, and potential uses

C = climbing, E = erect, S = scrambling, Bi = Bali, Lk = Lombok, Sb = Sumbawa, Sa = Sumba, Fr = Flores, Tr = Timor, Ar = Alor, EOO = extent of occurrence, AOO = area of occupancy, 
km2 = square kilometer, BG = Botanical Garden, NP = National Park, DD = Data Deficient, EN = Endangered, NT = Near Threatened, VU = Vulnerable, IUCN = International Union for 
Conservation of Nature, + = present, × = ex-situ conservation at “Eka Karya” Bali Botanical Garden, * = assessed by authors

Species Local Names Habits
Distribution

EOO 
(km2)

AOO 
(km2)

Occurs in 
Protected 

Area

Ex-situ 
Conservation 

in BG
IUCN 
Status UsesBi Lk Sb Sa Fr Tr Ar

B. ooh Tiying ooh E +× 0 4 No Yes EN Building materials, 
webbing (gedek)

C. reholttumianus Oru S + 0 4 No No VU -
C. schmutzii Heso, ropeng S + + 3637 20 No No NT -
D. kostermansiana Betung batu, 

lulu ura, oro 
bata, wesang

C × + + 6214 20 Yes: NP Yes NT Building materials

D. sepang Tali-tali, tiing 
ludlud, tiing 
liplip, tiing 
alas, tiing-tiing, 
tiing sudamala, 
tiying sepang, 

C +× 1277 36 No Yes VU Walking stick

F. rifaiana Ia uting S + 0 4 No No NT* -
G. aya Jajang aya, 

tiying aya
E +× 0 4 No Yes VU Building materials, 

webbing (gedek), 
charcoals, handicrafts 
(wind chimes)

G. baliana Betung bali, 
tiing petung 
bali, tiing bali

E +× 6.5 16 No Yes VU Baskets, balinese 
baskets (sokasi), 
Balinese offering 
(penjor)

G. taluh Jajang taluh E +× 0 4 No Yes VU* Building materials, 
webbing (gedek), 
sokasi, handicrafts 
(wind chimes)

S. purpureum Au tamiyang E + 0 4 Yes: NP No DD Webbing (gedek), flute
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The endemic bamboo species found in 
the LSI are spread unevenly across all the is-
lands in the region. The LSI’s endemic bam-
boo species are restricted to certain islands 
(mostly in the main islands), including Bali, 
Sumbawa, Sumba, Flores, and Alor (Figure 
3). The main islands of Lombok (see Da-
mayanto et al., 2020c) and Timor have no en-
demic bamboo species. Most of the endemic 
bamboo species are specific to a single island, 
except for C. schmutzii, found on Sumbawa 
and Flores, and D. kostermansiana, found in 
Flores and Sumba. Bali Island has the larg-
est number of endemic species (5 species and 
1 species conserved from Sumba), followed 
by Sumba Island with 3 endemic species. 
Compared to other islands in the LSI, sever-
al researchers have extensively studied bam-
boo in Bali and Sumba (see Soenarko, 1977; 

Dransfield, 1996; Agung & Hardini, 1997; 
Widjaja et al., 2004; Arinasa, 2005; Widjaja 
& Karsono, 2005; Arinasa & Sujarwo, 2015; 
Damayanto, 2016; Damayanto & Widjaja, 
2016; Damayanto et al., 2018). Therefore, a 
wealth of data is available on bamboo in this 
region. There is currently no available data 
about bamboo in the small or satellite islands 
of the LSI, such as in Nusa Penida, Moyo, 
Komodo, Rinca, Sawu, Rote, Lembata, Mari-
sa, Wetar, and Babar. Exploring these areas 
is necessary to increase our understanding of 
the diversity of bamboo in the LSI. For in-
stance, Widjaja (2020) recently discovered a 
new bamboo species, F. rifaiana, from Alor, 
a small island belonging to Flores. However, 
there is still a need for further exploration in 
the main islands of the LSI, particularly in re-
mote areas where unknown bamboo species 

Figure 2. Endemic bamboo of the Lesser Sunda Islands: Bambusa ooh (a), Chloothamnus reholttumianus (b), 
Chloothamnus schmutzii (c), Dinochloa kostermansiana (d), Dinochloa sepang (e), Fimbribambusa ri-
faiana (f), Gigantochloa aya (g), Gigantochloa baliana (h), Gigantochloa taluh (i), and Schizostachyum 
purpureum (j). Photos: I. B. K. Arinasa (a), Widjaja et al. (2005) (b), L. D. Sulistyaningsih (c), I. P. G. P. 
Damayanto (d, f, g, i, j), N. K. D. Regiani (e), and G. M. Sudirga (h).
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or new distributions of existing species may 
be discovered. For example, C. schmutzii was 
found in Sumbawa based on exploration con-
ducted in 2015 and 2016 (Damayanto et al., 
2020a), which was previously only known 
to originate from Flores (Dransfield, 1980). 
Dinochloa kostermansiana was initially only 

known to originate from Flores (Dransfield, 
1996); however, it was later also discovered 
in Sumba (Widjaja, 2001; Damayanto, 2016, 
2017; Damayanto et al., 2018) based on ex-
plorations conducted by D. Sulistiarini and T. 
Uji in 1984 as well as E. A. Widjaja and Kar-
sono in 2003 (Widjaja & Karsono, 2005)

Figure 3. Distribution map of endemic bamboo in the Lesser Sunda Islands

The endemic bamboo species of the LSI 
grow within a wide range of altitudes, from 
20 to 1700 m asl (Figure 4). Bambusa ooh, D. 
kostermansiana, D. sepang, G. aya, G. bali-
ana, and G. taluh have a wide altitude range 
and have been cultivated in the “Eka Karya" 
Bali Botanical Garden, located at 1200–1450 
m asl (Kurniawan et al., 2022). In their nat-
ural habitat, B. ooh, D. kostermansiana, D. 
sepang, and G. taluh can grow at altitudes 
ranging from 260 to 1700 m asl. Most of these 
species can grow above 1000 m asl, explain-

ing their adaptability to the “Eka Karya" Bali 
Botanical Garden’s altitude of approximately 
1400 m. In contrast, F. rifaiana only grows at 
an altitude of 20 m, while S. purpureum only 
grows at 525 m (Figure 4). Limited data on 
their natural habitats (see Damayanto & Wi-
djaja, 2016; Widjaja, 2020) suggests that both 
species can only be found at altitudes of 20 
and 525 m asl. However, if their populations 
are surveyed or explored, both species may be 
found growing at higher or lower altitudes, as 
bamboo growth appears to be less influenced 
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by altitude. For example, C. schmutzii was 
previously known to grow at altitudes of 600–
850 m in Flores but has recently been found 
growing up to 1083 m asl in Sumbawa (Da-
mayanto et al., 2020a). Additionally, although 
G. aya is naturally found at altitudes ranging 

from 400 to 700 m (Arinasa & Peneng, 2013; 
Arinasa & Sujarwo, 2015) and G. baliana at 
an altitude of 600–800 m (Arinasa & Peneng, 
2013), both species have shown adaptability 
to an altitude of 1400 m after being planted in 
the “Eka Karya" Bali Botanical Garden.

Figure 4. Altitude range of endemic bamboo in the Lesser Sunda Islands

Overall, the habitat of LSI’s endem-
ic bamboo species is quite diverse, such as 
forests, bamboo forests, villages, botanical 
gardens, along a road, slopes, valleys, riv-
erbanks, and around a lake (Figure 5). In its 
natural habitat, the slopes and riverbanks are 
the most common habitats for LSI’s endemic 
bamboo species. Bamboo has a flexible and 
robust culm, which allows it to bend without 
breaking (Ojo & Sadiku, 2023). This charac-
ter means that it can adapt to the contours of a 
slope without being damaged. Inter-connect-
ed ramifying underground rhizome networks 
of sympodial bamboo bind the soil and pre-
vent soil erosion (Kaushal et al., 2020), and 
prevent it from washing away during heavy 
rains, which is particularly important on 
slopes where water runoff and landslide can 
be a problem. Bamboo clumps are capable of 
retaining up to 25% of the rainfall that falls 
on the ground (Yasin & Priyanto, 2019) and 

have a high-water retention capacity (Dlamini 
et al., 2022), which means that bamboo can 
store water effectively. This character allows 
it to survive on slopes where water is scarce.

On the other hand, riverbanks tend to 
have high levels of moisture due to the prox-
imity of water and nutrient-rich soil due to 
the regular deposition of sediment and organ-
ic matter, making bamboo well-suited to this 
environment. Besides, bamboo requires much 
sunlight to grow (Ferreira et al., 2020), and 
riverbanks tend to provide plenty of sun ex-
posure due to no canopy around. Meanwhile, 
bamboo that grows in forests usually can seek 
sunlight above the forest canopy. For exam-
ple, Dinochloa, a bamboo species common-
ly found in forests (Damayanto & Fefirenta, 
2021), can grow in forests with its climbing 
habit towards the top of the forest canopy. 
Non-climbing bamboo species in the forest, 
on the other hand, tend to grow on riverbanks 
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or near footpaths where the canopy is more 
open, allowing for sufficient sunlight. In gen-
eral, bamboo is a highly adaptable plant that 
can grow in a variety of conditions. This char-

acter makes it well-suited to diverse habitats 
where environmental conditions can be chal-
lenging.

All the endemic bamboo species in the 
LSI have local names (Table 1), indicating 
that they are well-known and widely used 
by the local people daily. These bamboos are 
used for various purposes, such as building 
materials, webbing (gedek), charcoal produc-
tion, handicrafts (wind chimes), baskets, tra-
ditional Balinese baskets (sokasi), Balinese 
offerings (penjor), and flutes (Table 1). The 
massive utilization can have both positive and 
negative impacts on the existence of bamboo 
in nature. Residents, indirectly, usually make 
an effort to preserve bamboo that is often uti-
lized so that it does not become extinct. On the 
other hand, over-harvesting of bamboo with-
out conservation efforts can lead to the de-
pletion of bamboo resources, which can have 
negative impacts on the extinction of bamboo, 
particularly endemic bamboo species.

Seven endemic bamboo species from 
LSI have now been classified as threatened 

species in the IUCN Red List (Table 1) with 
the following statuses: near threatened or NT 
(C. schmutzii and D. kostermansiana), vul-
nerable or VU (C. reholttumianus, D. sepang, 
G. aya, and G. baliana), and endangered or 
EN (B. ooh) (Chadburn, 2020a, 2020b, 2020c, 
2021a, 2021b, 2021c, 2021d). One species (S. 
purpureum) was reported as data deficient 
(DD) (Chadburn, 2020d). Two other species 
(F. rifaiana and G. taluh) have not yet been 
evaluated. Near-threatened species may be-
come endangered in the future but do not 
currently qualify as threatened; vulnerable 
species meet criteria A to E for vulnerabili-
ty, indicating a significant risk of extinction; 
endangered species meet criteria A to E for 
endangerment, indicating a very high risk of 
extinction; and data deficient means there is 
not enough information to assess the risk of 
extinction based on the taxon’s population 
status or distribution (IUCN, 2022).

Figure 5. Habitat range of endemic bamboo in the Lesser Sunda Islands
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Fimbribambusa rifaiana is a very nar-
row endemic, known only from a single local-
ity on Alor Island. The estimated extent of oc-
currence (EOO) is unidentified due to a single 
locality and the area of occupancy (AOO) is 
4 km2 (Table 1), which falls within a threat-
ened category under B criteria of the IUCN 
Red List. Still, ongoing threats and declines 
are not specific. However, it is possible to be 
threatened by the area’s modern development 
as this species occurs in slopes near a sea-
shore which is an unprotected area, although 
the scale of the threat is difficult to quantify. 
The population and generation length of this 
bamboo is unknown. This bamboo was only 
described in 2020 (Widjaja, 2020), has not 
been searched for elsewhere, and needs more 
study. This bamboo could be considered a pre-
ventive assessment of near threatened (NT) as 
it is estimated to meet criteria B2 but just one 
sub-criteria (a).

Gigantochloa taluh is a very narrow en-
demic, known only from one village (Pengli-
puran) in Bangli, Bali. This species has been 
conserved in the “Eka Karya” Bali Botanical 
Garden in Tabanan, Bali. The EOO is uniden-
tified due to a single locality, and AOO is 4 
km2 (Table 1) and falls within a threatened un-
der B criteria of the IUCN Red List. This spe-
cies occurs in the community bamboo forest, 
a protected and sustainably managed forest 
covering 45 (Agus, 2023 pers. comm.) to 75 
hectares (Hendriyati, 2020). The community 
in Penglipuran Village is deeply committed 
to the awig-awig (traditional law) and strictly 
adheres to its rules, which prevent them from 
carrying out any actions that may cause harm 
to the ecosystem; therefore, the population of 
G. taluh is suspected to be relatively stable. 
The generation length and population of this 
bamboo are unknown. Therefore, this species 
is assessed as vulnerable (VU) under D2 cri-
teria.

Although most endemic bamboo in 
the LSI is under threatened status, fortunate-
ly, some species have been conserved in the 
“Eka Karya” Bali Botanical Garden, and oth-
ers grow in protected areas such as national 
park forests and community bamboo forests 
(Table 1). Some species (D. sepang, C. re-
holttumianus, and C. schmutzii), although not 
growing in protected areas such as national 
parks, grow in or near primary and secondary 
forests far enough from settlements (Figure 
6). Human activity is generally less disturbed 
in forested areas than near settlements. Hu-
man activities, such as farming, logging, con-
struction, and urbanization, can lead to habitat 
destruction, fragmentation, and degradation, 
which is detrimental to bamboo populations. 
On the other hand, F. rifaiana is reportedly 
only found around settlements (Figure 6) in 
Kalabahi, Alor Regency (Widjaja, 2020). This 
species may face habitat disturbance, as Ka-
labahi is the capital of the Alor Regency. The 
NT status assigned to F. rifaiana in this study 
may increase to a threatened level in the next 
few years due to the predicted loss of its habi-
tat caused by urban development and land use 
change.

Dinochloa sepang was found grow-
ing in the forests on the slopes of Mt. Agung 
in Karangasem, Bali (Figure 6). Since Mt. 
Agung is an active volcano (Nugroho et al., 
2020), D. sepang may face various challenges 
due to volcanic activity. An erupting volcano 
can release gases, ash, and magma, which can 
have a catastrophic impact on plants (Leg-
gett, 2018). Moreover, the pyroclastic flow, a 
scorching surge of dense ash and gases that 
sweeps along the ground, can cause even 
more severe damage to plants (Lerner et al., 
2022). Fortunately, D. sepang is also found in 
forest regions that are not situated on volcanic 
terrain and one area near settlements (Figure 
6). However, forests can be impacted by hu-
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mans, so it is vital to balance our needs with 
protecting these ecosystems and the services 
they provide.

On the other hand, B. ooh, G. aya, and 
G. taluh, which grow in areas near plantations 
and settlements (Figure 6), are vulnerable to a 
range of impacts. These species may face hab-
itat loss due to land clearing for such purpos-
es. Plantations and settlements can introduce 
non-native plant species or invasive species 
(Foggi et al., 2015) that may compete with en-
demic species for resources. Furthermore, pol-

lution in these areas may have adverse effects 
on the growth of the endemic species (Işik, 
2011). Another potential issue is over-harvest-
ing, as they are known to be useful (Table 1). 
Fortunately, B. ooh, G. aya, and G. taluh are 
conserved in the “Eka Karya” Bali Botanical 
Garden (Kurniawan et al., 2022). Additional-
ly, in their natural habitat, G. aya and G. taluh 
grow in protected community bamboo forests 
with strict traditional rules (Hendriyati, 2020; 
Agus, 2023 pers. comm.).

Figure 6. Overlapping maps of land covers and species distribution of endemic bamboo in the Lesser Sunda 
Islands

Identification key to the endemic bamboo species of the Lesser Sunda Islands
1	 a.	 Culms climber or scrambling......................................................................................................................2
	 b.	 Culms erect..................................................................................................................................................6
2	 a.	 Culms climber..............................................................................................................................................3
	 b.	 Culms scrambling........................................................................................................................................4
3	 a.	 Culm sheaths glabrous; auricles of culm sheath and leaf sheath rounded with bristles; leaf sheath ligules        
              with bristles........................................................................................................Dinochloa kostermansiana
	 b.	 Culm sheaths covered with white to pale brown hairs; auricles of culm sheath and leaf sheath inconspicu
              ous and glabrous; leaf sheath ligules glabrous.................................................................Dinochloa sepang
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CONCLUSION 

There are 10 endemic bamboo species in 
the LSI, namely Bambusa ooh from Bali (con-
servation status: endangered), Chloothamnus 
reholttumianus from Sumba (vulnerable), C. 
schmutzii from Sumbawa and Flores (near 
threatened), Dinochloa kostermansiana from 
Sumba and Flores (near threatened), D. se-
pang from Bali (vulnerable), Fimbribambusa 
rifaiana from Alor (near threatened), Gigan-
tochloa aya from Bali (vulnerable), G. bali-
ana from Bali (vulnerable), G. taluh from 
Bali (vulnerable), and Schizostachyum purpu-
reum from Sumba (data deficient). They can 
be found at an altitude of 20–1700 m in var-
ious habitats, including forests, bamboo for-
ests, villages, botanical gardens, along a road, 
slopes, valleys, riverbanks, and around a lake.
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