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Abstract. Zulkarnaen RN, Nisyawati, Witono JR. 2019. Population study and habitat preferences of Pinang Jawa (Pinanga javana) in 

Mt. Slamet, Central Java, Indonesia. Biodiversitas 20: 712-718. Conservation effort of Pinang Jawa is hampered due to lack of 

information on its ecology and population biology. The species is an endemic palm species to Java. The study aimed to assess the 

population study and habitat preference of Pinang Jawa in Mt. Slamet, Central Java. The research design used a purposive sampling method 

with a plot measuring 10x10 m. The observation plot was successfully made with a total of 183 plots. The result showed that the population 

was dominated by adult palm (mature) with the number of 1023 individuals on the southern slope of Mt. Slamet. Individuals growth 

dominated in hill slope. Population structure was dominated by individuals with stem heights of 6.1-8.1 m and stem diameters of 7-8.9 cm. 

The stem height and stem diameter class distribution showed that high mortality rate occurs in the seedlings stage class, although this stage 

should be high recruitment due to the seed production is perennial continuously. Predators were identified as the main threat for seedlings of 

Pinang Jawa. The result of statistical analysis clearly provides reveals that abiotic factors in which influencing the density of Pinang Jawa 

was slope, litter thickness, and crown cover. 
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INTRODUCTION 

The palms (Arecaceae or Palmae) are the essential plant 

group for Indonesian people. Social economically, palms 

become the main life-supporting after the grasses 

(Poaceae). It distributed throughout of the world from 

tropical to temperate regions, with the highest diversity in 

tropical region (Johnson 1996). There are 2.364 species of 

palms from 190 genera (Govaerts and Dransfield 2005). At 

least 52 genera and more than 900 species spread in 

Malesia, 46 genera with 576 species of which present in 

Indonesia (Dransfield 1979; Uhl and Dransfield 1987; 

Witono et al. 2000). Based on the abundance of the palm, 

Indonesia is said to be the highest palm spread center in the 

world. However, Indonesia is also a place with a high 

threat of plant extinction, especially to endemic species.  

Pinang Jawa (Pinanga javana Blume) is one of 

endemic palm distributed in Java island, especially at 

montane forest and it is classified as endangered species by 

IUCN Red List 1997 (Mogea et al. 2001). Pinang Jawa was 

listed as Indonesian protected plant within Indonesia 

Government Regulation No. 7 of 1999. Furthermore, this 

species was listed again in the Minister of Environment and 

Forestry Regulation No. 92 of 2018. The species has 

different names in Java, such as Njawar (Central Java), 

Palem Barong (East Java), and Hanjawar (West Java). 

Herbarium Bogoriense (BO) recorded several locations 

which grew this species like Mt. Gede Pangrango, Mt. 

Halimun-Salak, Mt. Ciremai, Mt. Wilis, and Mt. Slamet. 

Mt. Slamet was chosen as the location of the study because 

it is considered that Mt. Slamet has the threat potential to 

be higher in Pinang Jawa. In addition, the management of 

Mt. Slamet carried out by Perhutani Corporation is divided 

into three regions, namely production forest, limited 

production forest, and protected forest. The aims of this 

study was to assess the population study and habitat 

preference of Pinang Jawa in Mt. Slamet. 

As endemic palm, Pinang Jawa has high-risk potential 

for extinction. Nevertheless, the information about ecology, 

habitat preferences, and population study was not provided 

well. Similarly, the majority of threatened tropical plant 

were found with lack of its habitat information (Scariot 

1999; Shapcott 1999; Keith 2000; Vormisto 2002). Thus 

the spatial information of species is poorly known (Keith 

2000; Vormisto 2002). In details, the ecology information 

is needed like habitat requirement, life cycle, distribution, 

adaptation, regeneration, and population demography 

(Odum et al. 1971; Tomlinson 1990; Ratsirarson et al. 

1996; Dowe et al. 1997; Henderson and Borchsenius 1997). 

This research aimed to assess and elaborate the population 

structure and habitat preferences of Pinang Jawa and to 

define specific ecological requirement. The information 

perhaps will provide recommendation for management 

system and conservation priorities for Pinang Jawa and its 

habitat.
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MATERIALS AND METHODS 

Study sites and species 

The research site is in Mt. Slamet, Central Java. It has 

an altitude of 3.432 m asl. It is also included in an active 

type ‘A’ volcano composed of weak explosive and elusive 

eruption with characteristics of ash eruptions (Pratomo 

2006). Mt. Slamet is geographically located between 

7°14′21″S and 109°13′12″E. Administratively, Mt. Slamet 

is located in the Banyumas, Purbalingga, Pemalang, Tegal, 

and Brebes Regencies. The characteristics of montane 

forest in Mt. Slamet are generally dominance by Agathis 

alba and Pinus merkusii (converted forest) and main forest 

are generally dominance trees Sterculia spp., Antidesma 

spp., Ixora javanica, Helicia robusta, Ficus spp., Syzygium 

spp., Eleocarpus spp., and Litsea spp. The palm Pinanga 

javana, Pinanga coronota, Caryota maxima, Nenga 

pumila, Daemonorops spp., and Calamus spp. The forest 

floor was occupied by Cyathea spp., Etlingera spp., 

Pandanus spp., and the ferns Selaginella sp. The climbing 

species included Aeschynanthus spp., Piper sp., and 

Scindapsus sp. 

Pinang Jawa is a robust palm and solitary palm (not 

clumped), up to10 m tall, 10-15 cm in diameter, internodes 

to 10-30 cm. Leaves 10 in crown, pinnate; whole leaf 

(including leaf-sheath, petiole, and rachis) 250-300 cm 

with silvery indumentum on petiole and rachis (Witono et 

al. 2002). The palm is easily recognized by its 

inflorescence. The Inflorescence Inflorescence infrafoliar, 

hand-like, spreading pendulous, 40-50 cm long, peduncle 

erect at base, flattened, 9-16 cm long, 0.8-1.5 cm thick; 

prophyll not known; rachillae 8-13, arranged distichously 

alternate, at the base 23-35 cm with 19-21 triads, at the 

apex 18-27 cm with 15-17 triads, peduncle, rachis, and 

rachillae green when young, pinkish red with age. The 

number of fruits reaches 200 pieces per bunch. 

Two sites were chosen to study inside Mt. Slamet. The 

sites cover 2 Ha of wide range of population structures and 

sizes, altitudes and aspect, forest and habitat type, covering 

creek bank, hill slope, hill ridge, converted forest and 

disturbed forest (Figure 1). A preliminary survey was 

conducted to get access and cover different habitat types 

(including potential areas where Pinang Jawa might be 

present). As secondary data, the information of Pinang 

Jawa’s growth was collected from Baturaden Botanic 

Gardens and Cibodas Botanic Gardens. The data is used to 

help decide the palm distribution and to estimate the age of 

its growth. 

 

Population structure 

Sampling 

The study was conducted in August-October 2018. This 

study was carried out using purposive sampling method 

where the palm was located, measurements of 

environmental variables were carried out within 10 x 10 m2 

(Mueller-Dombois and Ellenberg 1974). The plot that was 

successfully made succeeded in 183 plots. Five different 

types are classified based on the location where it found. 

The sampling was started when Pinang Jawa was found. 

Individual with inflorescence or fruits was recorded and 

assigned as adult palm. To describe the population 

structure of Pinang Jawa, all population was counted 

(seedlings, juveniles, and adults).  

 

 

 

 

 
 

Figure 1. A. Location of the study in Mt. Slamet, Central Java, indonesia; B. Distribution of Pinang Jawa in the southern side of Mt. 

Slamet 
 

All plots was not found the palm 

All plots was found the palm (Figure 1.B) 

A B 

Guci Hot Spring 
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Measurement attributes 

Measurement of species attributes included palm 

densities, stem diameter at breast height (dbh) for juveniles 

and adults palm to determine the basal area. Height of the 

visible stem to the base of the leaf sheath of the lowest leaf 

(for juveniles and adults), leaf size (length average) of the 

two oldest live leaves (for seedlings only) (Widyatmoko et 

al. 2005). Stem height was measured by a digital hagameter 

and stem diameter by a diameter tape. The environmental 

attributes recorded included soil humidity and pH, altitude, 

slope, aspect, litter thickness and the coverage of tree 

canopy. Altitude, slope, and soil humidity and pH were 

measured with Garmin GPS 73 (Global Positioning 

System), clinometer, compass and the Kelway Soil Tester 

(Kelway HB-2). Moreover, The coverage of tree canopy 

was recorded by HabitApp.  
 

Stage structure 

Stage structure was defined become seven different 

stage classes within the populations depending on the size 

of the leaves for seedlings and the height of the stem for 

juveniles and adults (Table 1). 

Statistical analysis habitat preferences of Pinang Jawa 

Habitat preferences of Pinang Jawa were described 

based on environmental data (descriptively). Correlation 

analysis was conducted previously to find out the 

characteristics of environmental factor in which influenced 

the presence of Pinang Jawa. Furthermore, Generalized 

Linear Model (GLM) was used to determine factors which 

influencing density of Pinang Jawa with all categorical 

variables was included as fixed factors. The model used is 

a binomial distribution (presence/absence). The statistical 

analyses were performed using PASW Statistic.   

 
Table 1. The categories of stage structure 
 

Stage Criteria 

S1 Stem invisible, leaf length < 100 cm 

S2 Stem invisible, leaf length > 100 cm 

J1 Stem visible, leaf scars conspicuous, crown shafts 

developed, and the stem height < 50 cm 

J2 Immature individual with stem height > 50-100 cm 

A1 Young mature individual with stem height > 100-200 cm 

A2 Mature individual with stem height > 200-300 cm 

A3 Old mature individual with stem height > 300 cm 

Note: Ratsirarson et al. (1996) 

RESULTS AND DISCUSSION 

Population structure  

The population of Pinang Jawa was found at 152 plots 

which generally located in the southern. The number of 

palms were clumped in groups of 1-30 individuals per plot. 

The population structure of Pinang Jawa was represented in 

two ways: by stem height and diameter class (Figure 2) and 

stage class (Figure 3). Figure 2.A was clearly described 

that there was two population which have most significant 

quantity of Pinang Jawa. Furthermore, the percentage of 

Pinang Jawa is highest population with more than a half of 

the total population at height 6.1-8,1 m and the initial 

growth has more than 30% of population at height 0-2 m 

(seedling phase). In contrast, the proportion of population 

was dramatically decreased on other height. By diameter 

class distribution was revealed that the population was 

significantly dominated at 7-8.9 cm, 0 -2.9 cm, and 5-6.9 

cm in diameter (Figure 2.B). In detail, at 7-8.9 cm, the 

proportion of population was almost 40% which it is higher 

than 0-2.9 cm at more than a quarter of the total population. 

Overall, it is clearly seen that the number of Pinang Jawa 

was not like J inverse curve in which the curve described 

not ideal model of plant growth.  

Given two charts that explain the distribution of Pinang 

Jawa at Mt. Slamet depends on stage class (Figure 3.A) and 

general view of adult palms (Figure 3.B). Figure 3.A 

appears that the number of adult palm was highest over the 

population. Interestingly, the quantity of the middle stage 

from S2 to A2 attend unchanged with low population. 

Nevertheless, the population was dramatically increasing at 

the last stage with more than 1000 individuals (A3). 

Moreover, the line chart showed that the number of 

population in beginning stage was quickly plunged to low 

population even though there was a lot of individual in that 

stage. Furthermore, in Figure 3.B, it is obviously seen that 

the comparison of number of adult palm between fruiting 

palm and not fruiting palm. The bar chart was revealed that 

the number of fruiting palms is the highest with more than 

1000 individuals. 

 

 

 

   

 

 

 

 

  

A B 

Figure 2. A. Stem hight class frequency distribution; B. Diameter class frequency distribution of Pinang Jawa at Mt. Slamet, Central 

Java. Tails on each bar are the standard deviation; The line on each bar is the exponential trend line 
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Figure 3. A. Population structure of Pinang Jawa by stage class at Mt. Slamet, Central Java. S1 (seedling, leaf length <100 cm); S2 

(seedling, leaf length >100 cm); J1 (juvenile, stem visible, stem height <50 cm); J2 (juvenile, stem height >50-100 cm); A1 (young 

adult, stem height >100-200 cm); A2 (adult/mature individual, stem height >200-300 cm; and A3 (old adult individual, stem height 

>300 cm); B. Population structure by adult palm within fruiting and not fruiting 

 

 

  

 

 
 

Figure 4. Population densities of Pinang Jawa at different habitat 

types (a= 00-80; b= 80-150; c= 150-250; d= 250-450; e= >450) 

 

Habitat preferences 

Figure 4 provided reveals the information that Pinang 

Jawa most significantly prefer to specific habitat types 

within hill slope and nature forest. However, in other types, 

the number of Pinang Jawa is lower over all observations. 

In detail, the number of Pinang Jawa was respectively 

dominated more than 80 in slope. Whereas, in hill ridge, 

creek bank, and converted forest were a little population of 

Pinang Jawa. The data showed that the population was 

steadily decreased. Interestingly, in disturbed forest, there 

was no population of this species.   

Given the table that explains the difference of micro-

habitat in both locations. Overall, it is clearly seen that 

propotion of southern abiotic factors was significantly 

higher than eastern mountside (Table 2). There were three 

factors which have huge difference such as soil humidity, 

temperature, air humidity, and litter thickness. In addition, 

the information was described that southern was cooler and 

wetter than eastern. The soil humidity in southern was 

approximately twice as large as eastern on 65.59 %. It was 

similar to the condition of air humidity which there was 

accounted for around 84.79%. However, in the eastern, the 

micro-habitat attend hotter than southern as well as 

marginal land. It was caused by average of temperature at 

26.54 0C. 

Table 2. Microhabitat characteristics of southern and eastern 

 

Location Min. Max. Mean Sd. 

Southern     

Soil humidity 40.00 95.00 65.59 14.07 

Temperature 18.00 25.70 20.65 1.39 

Air humidity 65.60 94.60 84.79 5.91 

Slope 5.00 60.00 39.45 12.12 

Soil pH 5.80 6.90 6.1 0.24 

Crown cover 52.00 87.00 71.13 5.68 

Litter thickness 1.00 5.50 3.81 0.99 

 

Eastern 
    

Soil humidity 20.00 50.00 33.45 7.41 

Temperature 23.20 28.30 26.54 1.33 

Air humidity 30.60 45.00 40.11 4.08 

Slope 10.00 45.00 32.00 9.92 

Soil pH 6.80 7.00 6.9 0.07 

Crown cover 30 70.00 53.00 11.96 

Litter thickness 0.50 1.00 0.52 0.11 

 

 

 

 

Table 3. Summary of GLM results of factors significantly 

affecting the density of Pinang Jawa (Pinanga javana) in Mt. 

Slamet, Central Java, Indonesia 

 

Source 

Type 

III sum 

of 

squares 

df 
Mean 

Square 
F P 

Corrected model 22.465a 59 0.381 14.264 0.000 

Intercept 21.450 1 21.450 803.541 0.000 

Temperature 0.146 4 0.037 1.372 0.248 

air.humidity 0.306 3 0.102 3.824 0.012 

Slope 0.242 4 0.061 2.270 0.065 

litter.thickness 0.390 4 0.097 3.651 0.008 

Error 3.283 123 0.027   

Total 152.000 183    

Corrected total 25.749 182    

Note: a. R Squared = .872 (Adjusted R Squared = .811) 
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GLM results (Table 3) provided reveals that Pinang 

Jawa density was significantly influenced by slope, litter 

thickness, and crown cover (P < 0.1). It is clearly seen that 

R2 = 87.2 % as well as it described the percentage of 

Pinang Jawa density. The highest density of Pinang Jawa 

was likely to occur at hill slope. It is clearly seen that the 

main environmental factors in which most significantly are 

litter thickness, slope, and air humidity (P < 0.1) 

Discussion 

The presence of Pinang Jawa at Mt. Slamet indicated 

that growth of Pinang Jawa needs specific conditions for its 

establishment. Adult palms and seedlings were the most 

common stage class whereas the other stages were low 

quantity. Assuming the populations were in dynamic 

inequilibrium although there were many adult palms and 

population structure will get more threaten to extinction. In 

fact, there were many recruitments of new individual on the 

site (southern). It was caused by the presence of common 

palm civet who become dispersal agent in which found a 

lot of Pinang Jawa seeds in civet’s feces (Figure 5.A). 

Similarly, amount of civet was as a potential seed disperser 

of important plant species in Java (Meiri 2007; Nakashima 

et al. 2010; Redo-Margono et al. 2014; Duckworth et al. 

2016; Subrata and Syahbudin 2016). 

In addition, the occurrences of Pinang Jawa mostly 

found in hill slope. This was indicated by higher frequency 

distribution of adult palm (6.1-8.9 m in stem height) in 

intact forest rather than other habitat types. Furthermore, 

the mortality rates of Pinang Jawa was highly occurred 

after the initial stage. In detail, the high mortality seemed to 

occur between seedlings (S1 and S2); only 10% of the 

individuals survived S2. Based on during observation, the 

number of juvenile phases (J1 and J2) was very low. In 

contrast, the number of adult phase A1 (young adult, stem 

height >100-200 cm), A2 (stem height 200-300 cm) and A3 

(old adult) was significantly increased to survive (Figure 

3.A). This information showed that their mortality rate 

decreased on adult phase. This pattern is similar to another 

endemic palm like Sommieria leucophylla which high 

mortality occur between seedling S1 and S2, but low 

survivorship in adult (Widyatmoko 2010) and similar with 

Cyrtostachys renda (Widyatmoko et al. 2005).  

 There are several causes which dramatically increase 

the mortality rate. Firstly, based on all observations, the 

high mortality rate in the seedlings and juveniles phases of 

Pinang Jawa is likely due to many predators who hunt its 

young shoot as known as Umbut from these phases because 

the young shoots are easier to reach by predators from the 

root of adult individuals. The predator is a wild pig which 

is clearly seen in the palm after the pig feed it (Figure 5.B), 

and other predators are suspected by porcupines, squirrels, 

and rodents. Its difference with predator in understory palm 

Calyptrogyne ghiesbreghtiana which are weevils and 

katydid (Cunningham 1997). However, The predators are 

similar to palm Astrocaryum murumuru and Iriartea 

deltoidea (Wyatt and Silman 2004). Moreover, the 

occurrence of predators have influenced not only seed 

sources but also effects of micro-habitat (Fleury and Galetti 

2004). Therefore, in the eastern side of Mt. Slamet not 

found civet or its feces. Lastly, local disturbance was 

recorded could increase mortality rate in next stage. Local 

communities are usually used the young shoot of Pinang 

Jawa as alternative food. The human impact gives more 

negative impact and it will increase degrade forest (Smiet 

1992). Figure 5.C and 5.D revealed evidence that local 

people cut the hunting of Pinang Jawa and showed one of 

young shoot utilization. Similarly, local disturbance was 

found in habitat endemic palm Sommieria leucophylla 

(Widyatmoko 2010). The occurrence of adult palm would 

be approximately 1023 individuals which found in 152 

locations (in the southern side of Mt. Slamet).  

 

 

 

 

 

    

A B C D 

 

Figure 5. A. The civet feces detected were Pinang Jawa seeds; B. Ex-scratch by a wild pig; C. Ex-cutting by human; D. Ex-cutting that 

has fallen down 
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On other hands, the absence of Pinang Jawa on the 

eastern side of Mt. Slamet was influenced by abiotic 

factors. The microclimate in eastern is absolutely different 

from southern. Preference of Pinang Jawa seemed to 

require high humidity (moist and cool) like in western 

(Table 2). In addition, The number of wet months in 

eastern is only 4-5 months per year, less than the number of 

wet months in the southern side of Mt. Slamet that reach 8-

9 months per year (KPH Banyumas Timur Document, 

unpublished data). The requirement of Pinang Jawa is 

different from others like as Pinanga cattienensis grow in 

seasonally flooded lowland forest at low elevations 

(Henderson et al 2008), and clearly distinct with Pinanga 

where found in Borneo island, for example, Pinanga 

cucullata, Pinanga rupestris, Pinanga pachyphylla, and 

Pinanga mirabilis (Dransfield 1991). Moreover, another 

reason was predicted by dominance of Pinus merkusii 

which produces an allelopathic substance (Keeley and 

Zedler, 2000) with the result that there was population of 

Pinang Jawa in the eastern side of Mt. Slamet.  

The most significant of abiotic factor which influenced 

the occurrence of Pinang Jawa is topography (slope) and 

respectively on litter thickness and crown cover. Similarly, 

the growth of Pinanga coronata was strongly affected by 

topography in Mt. Halimun Salak (Kimura and Simbolon 

2002). It provided the information that Pinang Jawa prefer 

to grow in fertile area with high litter thickness and high 

humidity. Whereas, palm Cyrcotachys renda (Widyatmoko 

and Burgman 2006), Oncosperma horridum (House 1984), 

and Oncosperma tigillarum (House 1984) need different 

requirements as well as inclined grow in infertile area 

within poorly drained. Another palms such as Eugeissona 

tristis (Fong 1977), Phytelephas macrocarpa, and 

Astrocaryum murumuru var. murumuru (Vormisto 2002) 

are similar to Pinang Jawa. 

The longevity of Pinang Jawa was estimated for more 

than 50 years. The oldest data collection of Pinang Jawa 

was found in Cibodas Botanic Garden planted since 1974. 

It similar with Sommierea leucophylla (Widyatmoko 2010) 

that shorter than Cyrtostachys renda which reaches up to 

80 years (Widyatmoko et al. 2005) and Welfia georgii too 

up to 80 years (Lieberman et al. 1988) and much shorter 

than that in Neodypsis decaryi up to 200 years (Ratsirarson 

et al. 1996) and Astrocaryum mexicanum up to 150 years 

(Pinero 1988). By observation, the first reproduction of 

Pinang Jawa was predicted to occur 10-15 years after 

germination. This result explained that it earlier than 

Sommierea leucophylla in 15-25 years (Widyatmoko, 

2010), Cyrtostachys renda in 25-30 years (Widyatmoko et 

al. 2005; Widyatmoko and Burman 2006), Neodypsis 

decaryi in 30-35 years (Ratsirarson et al. 1996), and 

Astrocaryum mexicanum in 32-36 years (Pinero et al. 

1984), Geonoma congesta in 15-29 years (Chazdon 1992). 

Conversely, the growth of Pinang Jawa was showed faster 

in cultivation (i.e. Baturaden Botanic Gardens) than in the 

natural habitat. This information was calculated based on 

data from the Baturaden Botanic Garden collection (sub-

registration). Furthermore, Pinang Jawa’s collection begins 

the flowering or fruiting was estimated at 4-5 years after 

cultivation. 

In conclusion, population structure of Pinang Jawa at 

Mt. Slamet was dominated by adult palms which indicated 

the mortality rate was very high at the initial stage even 

though the regeneration and recruitment processes kept 

occur. One of the causes is the number of predators. 

Utilization of young shoot by local communities also 

threatens Pinang Jawa population. This study suggests that 

in situ management (Perhutani) should be focus on 

monitoring and managing the survival stages. 

Recommendations for its conservation include the 

following: (i). Establishing permanent plots in all 

subpopulations of Pinang Jawa therefore easy to monitor 

for signs of declining population; (ii). plantation of Pinang 

Jawa in other habitats in other regions so as to increase the 

diversity of Pinang Jawa; (iii). Adding Pinang Jawa to 

living collections in botanic gardens. Currently, 159 

specimens are represented by Pinang Jawa from other 

habitats (including Mt. Slamet, Mt. Ciremai, Mt. Gede 

Pangrango, and Mt. Prau) in Baturaden Botanic Garden; 

(iv). Minimizing the utilization of the young shoot.  
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