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Abstract  
Javan langur (Trachypithecus auratus) is endemic to Java Island with vulnerable conservation status according to 
IUCN. The study aimed to determine the distribution and food preferences of Javan langurs in Sokokembang 
Forest as part of understanding ecological conditions. The research used strip transect and concentration count 
methods, sampling the distribution of food using accidental sampling and recording data on the utilization of food 
plants with rapid assessment. The results showed that the types of food consumed by javan langurs were 14 types 
of plants, which were scattered at 6 points on five transect lines. The percentage of preferred plants was (Pangium 
edule) 29.4%, (Artocarpus elasticus) 17.6%, (Dysoxylum excelsum) 11.8%, (Pometia pinnata) 8.8%, 
(Cinnamomum iners) 5.9%, and others 2.9%. The average vertical space utilization of javan langurs during feeding 
activities was 17.3 m (stratum C) with a percentage of 70.6%. The percentage of tree crown space usage pattern 
of javan langur in CII (36.1%), CI (19.4%), BII (13.9%), AI (11.1%) BII, and CIII (8.3%), AII (2.8%). Food type 
and tree crown space are important parts of the presence of Javan langurs in Sokokembang. 
 
Key words Food distribution, preference, sokokembang forest, space use, Trachypithecus auratus. 
 
 
 

Introduction  
 
Indonesia has a diversity of primates, 61 of the world's 479 primate species are recorded in Indonesia, 
and 38 are endemic species. This makes Indonesia third only to Brazil (116 species) and Madagascar 
(98 species). These primates are distributed from North Kalimantan to the southern coast of Java, and 
from the westernmost part of eastern Sumatra to Bacan and Timor Leste (Supriatna, 2022). Some of the 
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species still found in Java include the Hylobates moloch, Presbytis comata, Presbytis fredericae, 
Nycticebus javanicus, Macaca fascicularis and T. auratus (Supriatna, 2022). 

Javan langurs belong to the family Cercopithecidae, subfamily Colobinae. The subfamily 
Colobinae has 10 genera, but only four of those are found in Indonesia, including the leaf monkeys 
(Presbytis and Trachypithecus) and the odd-nosed group (Nasalis and Simias) (Supriatna, 2022). 
Distribution of Javan langur in Java, Bali, Lombok Islands, Sempu, and Nusa Barung Islands, off the 
south coast of Java (Roos et al., 2014). Javan langurs occupy various types of forest ecosystems, such 
as mangrove forests, coastal forests, freshwater forests, swamp forests, wet forests, lowland forests, dry 
forests, mountain forests up to 3,500 meters above sea level, and also in plantations (Nijman, 2000). The 
habitat of the Javan langur is widespread ranging from primary to secondary forests, as is the case in 
Sokokembang Forest, Kayupuring, Petungkriyono, Pekalongan, Central Java. 

The Javan langur is protected under Indonesian law, categorized as vulnerable by the IUCN, and 
listed in Appendix II (CITES). Primates are the most commonly traded species for pets, after birds. Most 
of the traded primates come from captivity (Harianto and Dewi, 2017). Threats to the Javan langur 
population and habitat are increasingly worrying. The decline in the Javan langur population is caused 
by a decrease in the quantity and quality of habitat, poaching, land conversion, and wildlife trade 
(Nijman, 2000). Habitat fragmentation and degradation can lead to a decrease in the carrying capacity 
of the environment (Sulistyadi et al., 2013). This then causes a decrease in population growth because 
animals must adapt to changes in their environment (Bismark et al., 2019). 

Biotic and abiotic components play an important role as constituents of Javan langur habitat. 
Vegetation is one of the most important biotic components that function as a source of food and 
protection for Javan langurs from predators (Ayunin et al., 2014). Setiawan et al. (2012), explained that 
tree-cutting and agricultural expansion threaten almost all areas in the Dieng Mountains. Forest 
encroachment for plantation land and residential areas makes the original habitat of the Javan langur 
increasingly narrow. This can affect forest vegetation that is used as a source of food for the Javan 
langur. The presence of trees and dense canopy serves to support daily activities such as eating, resting, 
socializing, and activities (Ayunin et al., 2014). 

Food is an important factor for animals to sustain life. The availability of sufficient and quality 
food can support the life and reproduction process of animals well (Zakki et al., 2017). Information on 
the types of food plants that play a role in supporting the survival of Javan langurs in the Sokokembang 
Forest is still not widely known. This study aims to determine the distribution and types of food plants, 
as well as to find information on food preferences that are most favored by javan langurs in 
Sokokembang Forest. 
 
 

Material and methods 
 
Study Site. This research was conducted in Sokokembang Hamlet, Kayupuring Village, Petungkriyono 
District, Pekalongan Regency, Central Java. The coordinates of the research location are located at 
07°05'51.0" S, 109°43'29.9" E with an area of about 112.4 ha (Figure 1). The location of the transect 
lines is divided into two areas, namely the highway and the hill area. 
 
Data Collection. This research was conducted from May to June 2023. Tools used include a distance 
laser meter, phiband, roll meter, tally sheet, Global Positioning System (GPS), Avenza Maps, compass, 
binoculars, camera, and QGis software Version 3.22. Materials used include maps of the area and plants 
that are food samples for Javan langur in Sokokembang Forest. Data collection of Javan langurs used 
the strip transect method. There were 5 transects used, each observation strip was 1,000 meters long, 
wide (20 m to the right and 20 m to the left). The calculation of individuals in each group of Javan 
langurs was carried out using the concentration count method or the calculating method of animal 
numbers in groups at known locations (Andarini et al., 2021). Data were collected in the morning at 
07.00-11.00 WIB, and in the afternoon at 15.00-17.00 WIB, data collection in the morning and afternoon 
was carried out on the same route. Each observation path was repeated 3 times. Sample data on the 
distribution of food plants were taken using the accidental sampling method, which is a method of 
recording by chance or accidentally when finding langurs who are eating (Retanti et al., 2021). Data 
recording of food plant utilization uses the Rapid Assessment method. This method is used to quickly 
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and accurately record relevant observation data, both qualitatively and quantitatively at the observation 
location (IUCN, 2007; Syaputra et al., 2017). Data is recorded in the form of food plant species, plant 
coordinates, parts eaten, and the height of langurs when performing feeding activities.  
 

 
 

Figure 1. Location of Sokokembang forest, Pekalongan Regency, Central Java, Indonesia. 
 
 
Data analysis  
 
Feed proportion. The proportion of plant parts consumed using the formula Rachman et al. (2022):  

Si

St
 x 100% 

Description, Si: (number of plant species whose part i is consumed), St: (total number of food 
plant species).  

 

Feed Preference. Feed preference was calculated using the formula from Zakki et al. (2017): 

No = 
௡௜

ே
 x 100% 

Description, No: (relative frequency of food type), Ni: (Total frequency of each food type), N: 
(total frequency of all food types). 

 

Forage Plant Distribution Map. Determination of the distribution of Javan langur food plants was 
carried out by making a map using QGIS software. This mapping process was used to determine the 
position of food in each transect line by entering tree coordinates obtained through GPS waypoints 
(Retanti et al., 2021). 
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Vertical Space Usage. Javan langur space use is divided based on canopy strata. Determination of 
canopy strata according to Septiawan et al. (2017), stratum A has a height of more than 30 m, stratum 
B has 20-30 m, C has 4-20 m, D layer of shrubs and bushes with a height of 1-4 m, E layer of ground 
cover plants. The division of crown space based on Putri (2009) is divided into AI, AII, AIII, BI, BII, 
BIII, CI, CII and CIII (Figure 2). This division of space is used to determine the presence or position of 
the Javan langur in the utilization of its vegetation space. 

 

 
 

Figure 2. Tree crown space division (from Putri, 2009). 
 
 

Results and Discussion 
 
General Site Conditions 
Sokokembang Forest is one of the remaining natural habitats for Javan langurs in Central Java province, 
including a secondary forest with a potential habitat area of 65.69 km2 (Setiawan et al., 2012). Wulandari 
et al. (2016) stated that Sokokembang Forest has an air temperature of 22-30°C, air humidity 75-88%. 
Light intensity is 46- 8640 lux and the altitude is approximately 500 meters above sea level. Air 
temperature has an important role for wildlife, low temperatures and high humidity in the morning will 
cause langurs to move and look for places with sunlight to warm their bodies (Wirdateti et al., 2009). 
 
Potential of Feed Plants in Sokokembang Forest 
Food is one of the most important ecological factors to sustain animal life. Farida and Harun (2000) 
explain that to maintain the existence of primates in their natural habitat, it is necessary to identify the 
diversity of existing plant species because these plants are partly responsible for the survival of primates, 
diversity of existing plant species because these plants are partly a source of food for primates living in 
the habitat. In Sokokembang Forest, there were 14 species of plants eaten by Javan langurs (Table 1). 

The above species consisted of 12 higher plants (trees) and 2 species of ferns. The nature of life 
of the Javan langur is arboreal, so it has a high level of dependence on trees (Kurniawan et al., 2019). 
According to Ayunin et al. (2014), Javan langurs tend to choose trees that are large and have many 
branches, making it possible for all members to pass, rest, find food, and protect from predators. Javan 
langurs are folivorous primates, eat more leaves (Nijman, 2021). Javan langurs have a stomach with a 
lot of space so that food components in leaves including fiber can be digested properly (Najiboer et al. 
2006).  

Based on the results of the study, the leaves had the largest percentage consumed by langurs at 
75%, flowers at 12.5%, and petioles and stems at 6.25% (Figure 3). This is to Aryanti and Azizah (2019), 
the composition of Javan langur food is dominant in leaves with a percentage of 38.4% for old leaves, 
26.9% for leaf shoots, 30.7% for fruit, and 3.8% for flowers.  Young leaves or leaf tops are the preferred 
part by Javan langurs with a percentage of 58.30% (Figure 3). Tsuji et al. (2019) stated that langurs eat 
young leaves (69.9%), followed by fruits (21.2%), and the least consumed old leaves (0.8%). According 
to Pratiwi (2008), Javan langurs prefer to eat young leaves or leaf shoots because they are easier to 
digest. 
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Figure 3. Percentage composition of plant parts eaten by Javan langurs in Sokokembang forest. 
 
 

The choice of feed type (preference) indicates the most preferred feed type and the least preferred 
feed type (Zakki et al., 2017). Javan langurs in each encounter location tend to certain plants that are 
chosen as food sources. Javan langurs in Sokokembang Forest had the most preferred plant preference 
(Pangium edule) with a percentage of 29.4% eaten, (Artocarpus elasticus) 17.6%, (Dysoxylum 
excelsum) 11.8%, (Pometia pinnata) 8.8%, and the remaining 2.9% each (Table 1).  

 
Table 1. Javan langur food plant species and preferences in Sokokembang forest. 
 

Species Family Part of plant Frequency % 

Pangium edule Achariaceae Leave & petioles 29,4 

Artocarpus elasticus Moraceae Leave 17,6 

Pometia pinnata Sapindaceae Leave 8,8 

Horsfieldia irya Myristicaceae Young leaves 2,9 

Litsea angulata Lauraceae Young leaves 2,9 

Elaeocarpus ganitrus Elaeocarpaceae Young leaves 2,9 

Litsea umbellata Lauraceae Leave & flower 2,9 

Dysoxylum excelsum Meliaceae Leave 11,8 

Cinnamomum iners Lauraceae Leave 5,9 

Laportea stimulans Urticaceae Flower 2,9 

Sterculia oblongata Malvaceae Leave 2,9 

Ficus annulata Moraceae Leave 2,9 

Asplenium nidus Aspleniaceae Stems 2,9 

Cyathea contaminans Cyatheaceae Leave 2,9 

 

75%

12,50%

6,25%
6,25%

leaf flower petioles stem

58,30%

41,70%

young leaves old leaves
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According to Bismark (2009), members of the colobinae subfamily have a digestive system with 
fermentation techniques, like the digestion of ruminants (polygastric digestive system). Half of the food 
intake for Javan langurs consists of protein-rich leaves (Kool, 1992; Amekae, 2019). Supriatna (2022), 
explained that the parts eaten by langurs are low in fiber content and easier to digest than the uneaten 
parts of the vegetation. uneaten parts of the vegetation. P. edule leaves have nutrient content in the form 
of water 14.24%, ash 7.60%, protein, 20.88%, fat 1.99%, crude fiber 15.53%, Ca 1.169%, P 0.16%, and 
gross energy 3787 (kcal/kg) (Najoan et al. 2020). This explains why Javan langurs prefer P. edule as 
the most preferred plant. It can be seen that the plant has a high protein content and lower fiber content. 
The composition of food such as chemical composition will affect animal feeding behavior (Liu et al., 
2018). 
 
Distribution of forage plants 
Javan langurs perform feeding activities in groups. From the results of the study, 6 groups were observed 
feeding in the Sokokembang Forest with the number ranging from 7-23 individuals in each group (Table 
2). This is in accordance with the statement of Supriatna (2022), that the number of individuals in each 
group ranges from 6-21 individuals. Primates have strategies to survive efficiently. One of the strategies 
used is to live in groups. The reasons primates live in groups include maintaining resources, protection 
from predators, efficient foraging, and ensuring reproductive success (Indriyati et al., 2017). 
 
Table 2. Coordinates of feed distribution of Javan langur in Sokokembang forest. 
 

Coordinates Group 
Number of 
individuals 

Species 

7°04'10.3" S, 109°43'04.4" E 1 13 

Pangium edule 
Dysoxylum excelsum 

Pometia pinnata 
Cinnamomum iners 
Artocarpus elasticus 

7°04'18.8" S, 109°43'16.2" E 3 9 

Artocarpus elasticus 
Pometia pinnata 
Horsfieldia irya 
Asplenium nidus 

Elaeocarpus ganitrus 

7°06'05.7" S, 109°43'14.7" E 6 7 
Artocarpus elasticus 
Sterculia oblongata 

Litsea angulata 

7°05'43.5" S, 109°43'14.4" E 8 8 
Ficus annulata 

Litsea umbellata 
7°04'29.6" S, 109°43'05.8" E 10 11 Pangium edule 

7°04'07.1" S, 109°43'07.0" E 11 23 
Pangium edule 

Laportea stimulans 
Cyathea contaminans 

 
 

Table 2 shows the coordinates of the encounter points and the types of plants consumed at the 
study sites. At each encounter location, the Javan langur had different plant species. This indicates that 
each group of langurs tends to a particular species that is used as a food source. Javan langur foraging 
encounters were found at 6 points spread across different transects, 4 points were found in the highway 
area and 2 points were found in the hill area (Figure 4). The conditions at each transect have different 
slopes, transect 1 has a flat while transect 5 has a very steep slope (Table 3). Figure 4 shows the feeding 
distribution points near the river. Javan langurs are found close to food sources and springs (Eliana et 
al., 2017). Astriani et al. (2015), explained that langurs like places close to water to find food. This is 
correlated with vegetation around water sources that is relatively more abundant and more fertile than 
locations far from water sources, especially branch and crown growth. 
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Figure 4. Distribution map of Javan langur food plants. 
 
 
Vertical space usage 
Based on the results of the study, the average eating activity of Javan langurs in Sokokembang Forest 
was using height 17.3 m in the tree or in stratum C. The percentage of Javan langurs in Sokokembang 
Forest conducting eating activities in stratum C amounted to 70.60%, and in stratum B amounted to 
29.4% (Figure 5). The statement of Ihsanu et al. (2013), that Javan langur feeding activities in the upper 
strata (altitude >15 meters, 81%) middle strata (altitude 6-15 meters, 18%), and lower strata (altitude 0-
5 meters, 1%). 
 

 
 

Figure 5. Percentage of canopy stratum utilization by Javan langurs in Sokokembang forest. 
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Table 3. Characteristics of transects conducted in Sokokembang forest. 
 

Transect 

Characteristic 

Elevation Slope inclination 

1 425-475 mdpl 6,5% (flat) 

2 425-575 mdpl 35,7% (steep) 

3 500-750 mdpl 39,7% (steep) 

4 550-750 mdpl 35,7% (steep) 

5 550-750 mdpl 47,6% (extremely steep) 

 
 

Javan langurs in Sokokembang Forest occupy spaces AI, AII, BII, BIII, CII, and CIII in 
conducting feeding activities. The yellow color indicates the tree corwn space used for feeding activities 
(Figure 6a). Based on the results of observations of the use of the most space by Javan langurs, namely 
in the CII room (36.1%), CI (19.4%), BII (13.9%), AI (11.1%) BII and CIII (8.3%), while the smallest 
in the AII room (2.8%). According to the statement (Hidayatullah, 2015), the highest frequency is in the 
BII and CII rooms which are used by all individuals. 

 

 
 

Figure 6. (a) Vertical Crown space of tree usage patterns (yellow color indicates the space used for feeding 
activities, red color  space not used), (b) Percentage of vertical crown space of tree usage. 
 
 
 

In the CII room, many langur cubs were found doing feeding activities, besides that, adult males 
were also found monitoring their group members (Figure 7). Sulistyadi et al. (2013) stated that adult 
males are often seen sitting on fairly open tree branches to observe the surrounding conditions and 
sometimes move from one side to the other to ensure the safety of their group. The use of CI space is 
not only for foraging but also as a connecting corridor between trees. The BII room is used by adult 
female langurs for feeding activities, in addition to adult females there are juvenile langurs who carry 
out resting and grooming activities (Figure 8). Akbar et al. (2019), explained that juveniles spend less 
time eating than adult female langurs. This is possible because adult females need more energy to 
breastfeed and care for babies. The AI room is the highest point of the tree where there are abundant 
young leaves. Spaces BIII and CIII are rarely used for feeding activities. In general, room AII is used 
for resting adult langurs.  
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Figure 7. (a) Javan langur males monitoring their group; (b) langur cubs feeding activities in in Sokokembang 
forest. Photos by Y.M. Putra. 

a 

b 
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Figure 8. Grooming activities of Javan langurs in Sokokembang forest. Photo by Y.M. Putra. 
 
 

Conclusions 
 
There were 14 species identified as food plants for javan langur in Sokokembang Forest. Food plants 
were found in 6 locations spread across five transect lines. The most preferred plant preference was 
Pangium edule (29.4%). Javan langurs conducted feeding activities at an average height of 17.3 m 
(stratum C) with a percentage of 70.6%. The pattern of space use of the Javan langur is largest in CII 
(36.1%) while the smallest in space AII (2.8%). Ecologically Sokokembang Forest has food availability 
to support the existence of Javan Langurs. The vertical pattern of space utilization indicates that 
Sokokembang Forest supports the life of Javan langurs as arboreal animals. 
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