
Media Konservasi, 29 (4) 570-582 

RESEARCH ARTICLE  

Media Konservasi,  2024, 4 https://doi.org/10.29244/medkon.29.4.570 https://journal.ipb.ac.id/index.php/konservas i  

 

 

 

Article Info: 

Received 26 January 2024 

Revised 20 June 2024 

Accepted 8 July 2024 

 

Corresponding Author: 

Fadlan Pramatana 

Department of Forestry,  

Faculty of Agriculture,  

University of Nusa Cendana 

E-mail: 

fadlan.pramatana@staf.undana.ac

.id 

© 2024 Apu et al. This is an 

open-access article distributed 

under the terms of the Creative 

Commons Attribution (CC BY) 

license, allowing unrestricted 

use, distribution, and 

reproduction in any medium, 

provided proper credit is given 

to the original authors. 

 

 

 

 

The Morphology,  Standing Stock and Habitat Distribution 
of Several Bamboo Species in the Reok Sub-District, 
Manggarai Regency, East Nusa Tenggara Province, 
Indonesia 

Orlando C. Apua, Fadlan Pramatanaa,b, Maria M. E. Purnamaa and Pamona Silvia Sinagaa 

a Department of Forestry, Faculty of Agriculture, University of Nusa Cendana, Kupang 85228, Indonesia 
b Archipelagic Drylands Laboratory, University of Nusa Cendana, Kupang 85228, Indonesia  

Abstract  

Bamboo plays a vital role in preventing soil erosion and conserving water. In East Nusa Tenggara Province, 

many communities rely on bamboo species, making its cultivation a priority due to the region’s favorable 

biophysical conditions and available support from Non-Governmental Organization as facilitators. 

Approximately 387 villages have undergone assessment and socialization processes aimed at developing 

bamboo villages, including the Reok sub-district. One of the next steps in this process is conducting an 

inventory of bamboo standing stock in the area.This study aims to assess the species diversity and standing 

stock of bamboo in Reok sub-district. Research was carried out at 11 randomly selected sampling points 

across six villages, using the single circular plot method (radius of 17.9 m), with a total of 55 plots. Each 

plot was surveyed to identify and quantify clumps and culms, categorized by age (young, medium, and 

old). Four bamboo species were identified: Bambusa spinosa, Bambusa vulgaris, Gigantochloa atter, and 

Dendrocalamus asper. Gigantochloa atter was the most prevalent species, found at nearly all survey 

points, and had the highest number of clumps and culms. The estimated standing stock of bamboo in the 

Reok sub-district is 57,496 clumps, with a total of 3,692,890 culms. Gigantochloa atter accounted for the 

majority, with 35,526 clumps and 1,815,593 culms. This standing stock holds significant potential for 

further development, as bamboo is a key non-timber forest product (NTFP) in the region, with the 

potential to enhance the local economy. 
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1. Introduction 

Bamboo is a plant that belongs to the grass family (Poaceae) and can grow naturally on all 
continents [1–4]. According to Canavan et al. [5], bamboo generally spreads in tropical and 
semi-tropical areas, typically Asia and Central and South America. Bamboo is a fast-growing 
plant that can grow on marginal land, which is beneficial for soil and water conservation [6,7]. 
Bamboo forests can help ecological functions by controlling soil erosion, water conservation, 
land rehabilitation, and carbon sequestration [8–13]. Canavan et al. [5] reported 1,662 
bamboo species worldwide. In Indonesia, Widjaja [14] stated that there were 176 bamboo 
species, with 105 endemic species. 

The East Nusa Tenggara Province is located on the Lesser Sunda Islands. Damayanto et al. 
[15] reported that the Lesser Sunda Islands contain more than 40 bamboo species, with ten 
endemic species. Through Governor Decree Number 404 of 2018, the provincial government 
of East Nusa Tenggara makes bamboo one of the superior types of Non-Timber Forest 
Products (NTFPs). The Governor Regulation Number 26 of 2021 in East Nusa Tenggara 
Province also regulates bamboo development centers. Considering the importance of 
utilizing this commodity in the East Nusa Tenggara province, it has been strengthened again 
by Governor Regulation Number 73 of 2022, which regulates bamboo agroforestry villages. 

The utilization of bamboo processing is often found in Indonesia. Bamboo could be used to 
make layered bamboo, laminated bamboo, cement board, bamboo charcoal, pulp, 
handicrafts, chopsticks, furniture, house buildings, food ingredients, and musical instruments 
[16–19]. The use of bamboo in building construction will have a positive impact on the 
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environment [20–22]. Furthermore, Xu et al. [8] reported that bamboo requires less energy 
and produces less carbon dioxide than other building materials. 

The community uses bamboo in East Nusa Tenggara Province, including Sita village in the 
Ranamese sub-district. It is used in food, building materials, living fences, and other 
handicrafts [23]. Komarudin et al. [24] reported that East Nusa Tenggara is one of the 
provinces with strong bamboo traditions and culture, resulting in a set of Wiragawi bamboo 
musical instruments being produced. Mali [25] also reported the use of bamboo as a musical 
instrument for learning bamboo flute music in Belu, East Nusa Tenggara.  

In addition, bamboo is also used traditionally for carrying out ceremonies; Sada and Jumari 
[26] reported that bamboo was used in ceremonies for the Ngadha ethnic group, specifically 
for Bambusa vulgaris, Gigantochloa atter, Dendrocalamus asper, and Schizostachyum lima. 
This result is supported by Ekawati et al. [27], who stated that in the Ngada district, there are 
15 species of bamboo, and the people there are highly dependent on this commodity. 
Furthermore, Ekawati et al. [27] identified driving factors in bamboo development in the 
Ngada Regency: resource potential, biophysical conditions, and non-governmental 
organizations (NGOs) facilitating bamboo development. 

The Environmental Bamboo Foundation (Yayasan Bambu Lestari/YBL) is an NGO formed in 
1993 and is engaged in developing the use of bamboo within the community. In the East Nusa 
Tenggara province, approximately 387 villages have been recorded that have at least through 
the assessment and socialization stages for development as bamboo villages [28]. Reok 
District, Manggarai Regency, has been through the assessment and socialization stages, so 
one of the following stages is an inventory of the bamboo standing stock at that location. This 
research aims to determine the species diversity and standing stock of bamboo in the Reok 
sub-district. 

2. Materials and Methods 

2.1. Data collection 

The survey points from YBL are randomly selected from the bamboo distribution database in 
the Reok sub-district, with 11 sampling points across six villages: Robek, Wangkung, Watu 
Tango, Bajak, Salama, and Ruis (Figure 1). The bamboo inventory method used involves a 
single circular plot with a radius of 17.9 meters. At each survey point, five plots were recorded 
to form a cluster, meaning data from 11 survey points were collected across 55 plots. In each 
plot, the bamboo species were identified, the number of clumps per species was recorded, 
and the number of culms per clump—categorized as young, medium, and old—was counted. 
This study also adopted a similar methodology to assess the bamboo potential by calculating 
the number of clumps per species and the number of culms per clump, subsequently 
converting these values into area units [1,29–31]. 

2.2. Data analysis 

The data obtained, based on its characteristics, was matched with the description contained 
in the identification guideline and online database [32,33]. Jannah et al. [34] calculate the 
estimated potential for the average culms per clump, clumps per community land, and 
clumps per hectare. Data analysis refers to these calculations by adjusting the estimated 
potential for the total area of bamboo distribution in Reok sub-district with the following 
equation. 

𝐶𝑝𝑎 =
∑Cp

∑a
            (1) 

Description: Cpa = the total number of bamboo clumps per hectare, ∑Cp = the total number 
of bamboo clumps, ∑a = the entire sample area. 

𝐶𝑎 =
∑Cy+∑Cm+∑Co

∑a
          (2) 

Description: Ca = the total number of bamboo culms per hectare, ∑Cy = the total number of 
young bamboo culms, ∑Cm = the total number of medium-aged bamboo culms, ∑Co = the 
total number of old bamboo culms, ∑a = the entire sample area. 
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𝑃𝐶𝑝 = 𝐶𝑝𝑎  .  𝐵𝐷𝑎          (3) 

Description: PCp = the potential of bamboo clumps in the Reok sub-district, Cpa = the total 
number of bamboo clumps per hectare, BDa = the total area of bamboo distribution in the 
Reok sub-district (2,571 ha). 

𝑃𝐶 = 𝐶𝑎  .  𝐵𝐷𝑎           (4) 

Description: PC = the potential of bamboo culms in the Reok sub-district, Ca = the total 
number of bamboo culms per hectare, BDa = the total area of bamboo distribution in the 
Reok sub-district (2,571 ha). 

 

Figure 1. Research site map 

3. Results and Discussion 

Four bamboo species were recorded in the Reok sub-district area, namely  Bambusa spinosa, 
Bambusa vulgaris, Dendrocalamus asper, and Gigantochloa atter. 

3.1. Description of Thorny bamboo (Bambusa spinosa / Bambusa blumeana) 

Thorny bamboo (Bambusa spinosa / Bambusa blumeana) is known by the local community 
as To'e (Figure 2). This species grows in damp or dry places and acidic soil. This type is suitable 
for growing in dry areas [35]. Thorny bamboo is characterized by thorns on its branches, 
which form dense clumps. Clump circumference 10–25 m. Culms are dark green and smooth, 
8–20 m long and 5–10 cm in diameter. The clumps are very dense, and branching starts from 
the base of the reed. There is a crust on medium and old bamboo. The older the bamboo, 
the thicker the crust. Branches appear throughout the nodes and are covered with erect or 
curved spines; one branch is larger than the others. 

The distribution of B. spinosa in the Reok sub-district and several areas in East Nusa Tenggara 
is also quite large. Unfortunately, this type is rarely used by the public because its spikes are 
full of thorns, making it challenging to harvest. But beyond that, this bamboo thorn also has 
benefits as a substitute for wood in making pulp. B. spinosa has good potential to be used as 
a raw material for making dissolving pulp. Thorny bamboo is classified as a long fiber with an 
average fiber length of 2.46 mm [36].  
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In Indonesia, this species is widely used by the community. For example, Fathiya et al. [35] 
reported this species uses traditional medicine, fertilizer, household utensils, crafts, and 
construction materials. This is also supported by Wicaksono et al. [37], who report that this 
species can be used as an erosion barrier, building construction material, and household 
equipment. Pradipta et al. [38] also note that this species can be used as active carbon and 
pellets along with four other types of bamboo (G. atter, G. apus, S. zollingeri, B. vulgaris). 
Other studies also report that this species is used for food and paper-making [39]. 

 
Figure 2. Morphology of B. spinosa: a) reeds; b) leaf; c) fronds; d) stature 

3.2. Description of Common bamboo (Bambusa vulgaris) 

Common bamboo has the scientific name Bambusa vulgaris and is known by the local 
community as Gurung / Ampel bamboo (Figure 3). Habitat ampel bamboo grows in damp and 
dry areas [40,41]. This type is often found on riverbanks [42,43]. This type has a large number 
of culms in each clump. The number can reach 200 spikes in one clump and is very dense. 
There is a crust on medium and old loons in several clumps. Surround the clump 10–20 m. 
Culms are green, upright, and smooth, 8–15 m long and 5–10 cm in diameter.  

The fronds are triangular, have black, slightly brown hair, and shed quickly. The fronds are 
upright, and the front tip is pointed. Sympodial branching, which consists of 6–7 branches. 
The vertical green leaves are lanceolate in shape, have a smooth, hairy surface with pointed 
leaf tips measuring 32–37 cm x 2.5–3 cm, and the vein structure is visible. Ampel bamboo 
could grow throughout the pantropical area at an altitude above sea level up to 1,200 m 
above sea level [44]. This green, clumpy plant grows naturally on the banks of rivers, on 
roadsides, and in fields. 

There are three varieties of B. vulgaris: B. vulgaris var. vulgaris (green reed), B. vulgaris var. 
striata (yellow reed with green stripes), and B. vulgaris var. Wamin (reed is green and inflated 
when grown in dry areas or pot cultivation) [45,46]. Of these three varieties, only one is at 
the research location, B. vulgaris var. vulgaris. Like other bamboo, B. vulgaris can be used as 
a building material for houses, huts, fences, bridges, transportation equipment (rafts), water 
pipes, props, furniture, and various household equipment, as well as raw material for paper 
pulp [37–39]. The young shoots can be eaten and used as a medicine for the liver or hepatitis 
and swelling [47–50]. Bamboo groves can potentially preserve the environment; their growth 
is fast, and their roots can maintain the soil and reduce erosion [7]. The leaves of B. vulgaris 
are usually used as a fever-reducing medicine and sudorific agent. Meanwhile, the sap is used 
to treat fever and hematuria [51]. 
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Figure 3. Morphology of B. vulgaris: a) reeds; b) leaf; c) fronds; d) stature. 

In building construction, ampel bamboo also has the potential to be a substitute natural 
material for wood. The results of experiments by Rohimah and Walujodjati [52] prove that 
ampel bamboo meets the standards for replacing iron bones in building construction. The 
average tensile strength of ampel bamboo is 396.10 MPa and meets the standards for plain 
iron reinforcement (minimum tensile strength of 350 MPa), and the flexural strength capacity 
of the concrete plate obtained by replacing iron reinforcement with ampel bamboo is 1.16 
KNm [52]. 

3.3. Description of Giant atter (Gigantochloa atter) 

Giant atter bamboo has the scientific name Gigantochloa atter and is usually called Pering 
bamboo by the local community (Figure 4). The habitat of giant ater bamboo is that it grows 
in humid and dry areas and from lowlands to the highlands [14,53–55]. This bamboo is often 
found scattered along riverbanks in the research area. The fibrous roots of pering bamboo 
appear above the white surface of the soil. The green stems are upright and smooth. The 
length ranges from 10–25 m, and the stem diameter ranges from 8–13 cm. Febriyanti et al. 
[56] said that pering bamboo can reach a height of 30 m.  

The midrib of the stem is an isosceles triangle, has black hairs, sheds quickly, and the midrib 
leaves are upright [56,57]. Sympodial branching, which consists of 7–11 culms. There is a 
crust on medium and old bamboo. The thicker the crust, the older the bamboo. The dark 
green leaves are lanceolate in shape with pointed leaf tips measuring 41–44 cm x 5–7 cm, 
and the vein structure is visible. The cone-shaped shoots are brown, and the base of the 
midribs is brown. 

Pering bamboo is a type found throughout almost all of Indonesia and is widely used by 
people daily. G. atter can be utilized in several derivative products by the community. This 
species can be used as raw material for pulp in making paper [58], helps in the conservation 
of river borders [59], and as a traditional medicine [60]. This species is reportedly used as a 
charcoal fuel [61]. According to Rochim et al. [62], G. atter can also be used as a 
reinforcement for soil conservation. One of the journals explains the use of atter bamboo as 
a substitute for wood in Asmat carvings. The research results show that ater bamboo with an 
average thickness of 0.8 cm can be processed using the through-hole carving technique with 
promising results [63]. 
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Figure 4. Morphology of G. atter: a) reeds; b) leaf; c) fronds; d) stature. 

3.4. Description of Rough bamboo (Dendrocalamus asper) 

Rough bamboo has the scientific name Dendrocalamus asper, also known as Beto / Betung 
bamboo by the local community (Figure 5). Betung bamboo's habitat grows in damp and wet 
areas and from lowlands to the highlands [64]. In the research area, this bamboo is the least 
common. Betung bamboo is characterized by brown velvety hairs on the underside of the 
young reeds, while the top is covered in white wax, which disappears when it gets old. In 
terms of stature, betung bamboo has a larger reed size than the other three types. The reed 
can reach a height of 10–20 m, a diameter of 8–20 cm, a length of 40–60 cm, and a wall 
thickness of up to 1 cm [64,65]. Betung bamboo is a strong bamboo with a large diameter 
reaching 200 mm [64,66]. According to Kaminski et al. [67], bamboo with a 50-200 mm 
diameter can be used for structural purposes.  

Another study that explains the characteristics of betung bamboo has a segment length at 
the base of 39.4–45.8 cm, middle section 46–49 cm and tip length 46.4-57 cm; culm diameter 
at the base 6.69–9.25 cm, central part 5.79–8.32 cm and tip 5.06–7.99 cm; The thickness of 
the stem wall at the base is 1.62–2 cm, the middle part is 1.16–1.57 cm and the tip is 0.85–
1.09 cm. This bamboo is suitable for use in construction with previous preservation 
treatment, bridges, and certain parts of furniture and crafts [68]. 

Betung bamboo is a type that has better physical and mechanical properties than several 
other types. This makes the betung bamboo type widely used as a building material. The 
results of research from Nugroho et al. [69], which measured the strength of betung bamboo, 
stated that betung bamboo has a 5% lower limit value for the average strength of parallel 
compression, parallel tension, and perpendicular tension of betung bamboo fiber, 
respectively at 38.1 N mm-², 61.8 N mm-², and 0.60 N mm-². Betung bamboo has relatively 
high compressive strength parallel to the fibers compared to several other types of bamboo. 

Another research that explains the use of betung bamboo in construction is carried out by 
Riski and Nurhidayatullah [70] regarding the use of betung bamboo fiber as an additional 
material for the flexural strength of beams. This research concludes that betung bamboo 
fiber is a natural material that can be used as a concrete mixture. Apart from helping the 
workability of bamboo betung fiber, it also influences the flexural strength of concrete. 
Betung bamboo fiber is a natural material with high tensile strength and good flexibility so 
that betung bamboo fiber can be used as a reinforced concrete mixture. Betung bamboo fiber 
is very suitable for use in concrete mixtures, as evidenced by the flexural strength value, 
which increases with increasing percentage of the betung bamboo fiber mixture [70]. 
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Figure 5. Morphology of D. asper: a) reeds; b) leaf; c) fronds; d) stature. 

3.5. Habitat and standing stock of bamboo 

Apart from internal factors such as bamboo genetics, external factors such as environmental 
conditions also influence the type and distribution of bamboo in the Reok sub-district Area. 
The elevation of Reok sub-district is from 0–654 m above sea level. If overlaid with survey 
points, the elevation values distribution is 17–278 m above sea level (Figure 6).  

The altitude of an area certainly dramatically influences the temperature and humidity of the 
air due to differences in air pressure. Temperature variations in the Indonesian archipelago 
depend on altitude, and the air temperature will be lower as the height above sea level 
increases [71,72]. The temperature decreases by around 0.6oC for every 100 m of elevation. 
Based on the research results, the distribution of D. asper bamboo does not grow optimally 
compared to the other three species. The number of wet and dry seasons in the Reok sub-
district is the same for six months, with the average temperature at 25.9oC (Figure 7) [72]. 

Meanwhile, in the Bajawa sub-district, the number of wet seasons is eight months, one 
month of humid and three dry months, with the average temperature at 24.8oC [72]. This 
makes growing the D. asper type challenging because it is more suited to growing in damp 
areas. Furthermore, the B. spinosa species is often found in the Reok sub-district because this 
species is more suited to living in dry soil. The other two species can grow in dry or humid 
areas [14,35,40,41,53–55,64].  

The air temperature at the research location as a bamboo growing habitat ranges from 25–
32°C, air humidity ranges between 67–100%, and soil pH ranges from 7–7.5. The growth of 
bamboo is influenced by its environmental conditions [73,74]. Therefore, it is necessary to 
pay attention to the factors that require the development of bamboo plants, which include 
the type of climate and type of soil. An environment suitable for bamboo plants is a 
temperature of around 8.8–36°C. Bamboo can grow in acidic soil with a pH of 3.5 and is 
generally close to soil with a pH of 5.0 to 6.5. Bamboo plants will grow well on fertile soil 
because their nutrition needs are met [2,54]. 

Based on the bamboo standing stock at 11 survey points, the estimated potential for bamboo 
clumps of the four species in the Reok sub-district is 57,496 clumps, with a potential of 
3,692,890 culms. This figure is higher than the average number of bamboo culms across 12 
sub-districts in Ngada Regency, which is 2,359,027 per sub-district. The highest number of 
culms is found in the Bajawa sub-district, with 10,906,598 culms, while the lowest number is 
in the Soa sub-district, with 27,698 culms [75].  
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Figure 6. Distribution of survey points and number of culms for each bamboo species based on elevation values. 

 

 
Figure 7. Temperature and precipitation [72]. a) Reok sub-district; b) Bajawa sub-district. 
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The Ministry of Environment and Forestry, through Regulation Number P.19/Menhut-II/2009 
on strategies for developing non-timber forest products, classifies bamboo standing stock as 
low if it is below 200 clumps per hectare. Based on this classification, the four bamboo species 
found in the Reok sub-district are considered to have low standing stock. However, despite 
this classification, bamboo's standing stock can still be developed, as it is one of the key non-
timber forest products (NTFPs) in East Nusa Tenggara province, with the potential to improve 
the local economy. More detailed data on the estimated bamboo standing stock is presented 
in Table 1 

Table 1. Standing stock of bamboo species in the Reok sub-district 

Species Cp 
C 

Cp ha-1 C ha-1 PCp % PC % 
Young Medium Old 

B. spinosa 27 1,576 483 429 4.91 452.36 12,621.27 21.95 1,163,026.91 31.49 
B. vulgaris 18 1,138 257 21 3.27 257.45 8,414.18 14.63 661,915.64 17.92 
D. asper 2 62 33 17 0.36 20.36 934.91 1.63 52,354.91 1.42 
G. atter 76 3,284 533 67 13.82 706.18 35,526.55 61.79 1,815,593.45 49.16 

Total 123 6,060 1,306 534 22.36 1,436.36 57,496.91 100.00 3,692,890.91 100.00 

Notes: Cp = Clumps; C = Culms; PCp = Potential of clumps; PC = Potential of culms 

G. atter is a species that is found in almost all survey locations. This species also has the most 
significant clumps and culms compared to the other three species. According to Wulandari 
[76], Gigantochloa is the genus with the most significant clumps, consisting of G. apus with 
68 clumps and G. atter with 63 clumps compared to other bamboo species found at the 
research location. G. atter can grow well in various habitat types, including tropical humid 
and dry areas in the lowlands to the highlands [14,53–55]. Firdausi [77] also reported 
encountering five species of bamboo at his research location, namely B. vulgaris, B. 
blumeana, G. atter, G. apus, and D. asper, with results showing that G. atter was the species 
with the most encounters and had a wide distribution. 

4. Conclusions 

Four bamboo species were identified in the Reok sub-district: Bambusa spinosa, Bambusa 
vulgaris, Gigantochloa atter, and Dendrocalamus asper. The Gigantochloa atter species was 
found at nearly all survey points and exhibited the highest number of clumps and culms 
compared to the other three species. The estimated standing stock potential for bamboo in 
the Reok sub-district is 57,496 clumps and 3,692,890 culms, with the highest potential found 
in Gigantochloa atter, which accounts for 35,526 clumps and 1,815,593 culms. Environmental 
conditions influence the habitat and distribution of the four species of bamboo found. In the 
Reok sub-district with the same number of wet as dry months in 17-278 meters above sea 
level, G. atter can grow and spread well because it can adapt to humid and dry areas and 
from lowlands to highlands. D. asper has challenges growing and spreading because it has a 
suitable habitat in wet areas, while the other two species can still grow and spread because 
they can still grow in dry or damp areas. 
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