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Abstract

Javan langur (Presbytis comata) is grouped into one of priority species for conservation. However, little is known about the
distribution of the population that can support conservation effort. The research is identify the distribution of Javan langur based
on village administrative area, distance of group encounter to nearest settlement and roadway, and altitude, as well as habitat
types used in Kuningan District, West Java Provinces. We interviewed residents of forest villages to gather information on
population occurrence, followed by making line transects in each village based on the result of the interviews, then noted habitat
type every 100 m along the transect and encountering point of group of Javan langur as well as the coordinates of encountering.
The data obtained were analyzed descriptively and by using both chi-square test and Bonferroni’s procedure to determine the
preferences of habitat types used. The study found that Javan langur populations are distributed in 34 forest villages. The closest
distance Javan langur were recorded at 9.32 meters from the settlement and 3.24 meters from the road. Its distribution ranging
from 255-1254 meters asl. Land cover types used were natural forest, mixed-garden, homogenous timber plantation (pine, teak,
mahagoni and rosewood forest), and transition areas (natural forest to mixed garden and pine forest to natural forest or mixed
garden), but natural forest was preferred. We conclude that Javan langur population can still be found in several locations in
lowland, hills, natural forest and plantation forest that have diverse vegetation, including those adjacent to settlement.
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1. Introduction

Javan langur (Presbytis comata) is grouped into a very high conservation rating species [1] because the condition
is endangered due to the reduction of most (96%) of its natural habitat [2]. In addition, Javan langur also has limited
natural distribution [3], and since 1988 it was categorized by the IUCN as an endangered species [4]. The
Government of the Republic of Indonesia stated that Javan langur is a protected species [5] and is one of a number of
conservation priority species in Indonesia [6]. However, efforts of conservation of Javan langur have some
constraints. One of the constraints is that there is still little information about the distribution of the species [7].

Nijman [8] had studied and published a map of population distribution of P. comata in Java. Nijman’s research
result showed that the population of P. comata was distributed in 34 forest areas, which are mostly located in the
western part of Java Island (covering West Java Provinces and Banten Provinces) and some locations are in Central
Java Provinces within the altitude of up to 2500 meters above sea level. Considering that the population that
distributed in central and eastern parts of Java has now been known as a distinct species, namely P. fredericae [9],
then the distribution areas of P. comata are mostly limited in the western part of Java. The results of previous studies
could also complete information of the distribution of the Javan langur population in West Java [e.g., 10, 11, 12, 13].
However, the results of these studies only provided information about the distribution of the population in the
conservation areas where the level of security and the region existence were more guaranteed. In fact, apart from in
the conservation area, Javan langur also are distributed outside conservation areas [2]. MacKinnon also said that
most of the population number of Javan langur are outside the conservation areas.

Information availability of Javan langur population distribution more detailed that includes conservation areas
and non conservation areas in each region is necessary for the conservation of the population [6]. In addition, the
conservation of populations also need information of habitat preferences [8], but the information is little known [7].
District of Kuningan is an area of distribution of Javan langur, but it is not included in the distribution map of
Nijman [8], except Mount Ciremai which was since 2004 has been changed into a national park. The distribution
locations that have not been listed in the map are located outside the conservation area, and still have not been
enough studied, in terms of distribution patterns and habitat. The research is aimed to identify the distribution of
Javan langur based on village administrative area, distance of group encountering to nearest settlement and roadway,
and altitude, as well as habitat types used in Kuningan District, West Java Provinces. Results of this study are
expected to support the Government in conservation efforts of P. comata.

2. Method
2.1. Research location

The research location is forest areas in Kuningan District, West Java Province, Indonesia. The Kuningan District
is located at 108°23’-108°47°E and 6°47°-7°12°S and has area 1,195.71 km?. Total forest area is 583.31 km?
production forest is 256.44 km2, conservation forest is 86.99 km?, and community forest (mixed-garden) is 239.79
km? [14]. Javan langur population distribution data was collected between April 2014 and March 2015. Location of
the study did not include conservation areas. The study was conducted in two forest blocks, i.e. Gunung Subang
(GS) forest block and Bukit Pembarisan (BP) forest block. The GS forest block is a forest area bordering with
Central Java Province. This block is in the form of lowland and hilly forest which is dominated by secondary natural
forest cover (Figure 1), at the edge, this area is mainly surrounded by community mixed-forest covers. Natural
forests in some locations have been replaced by young and old coffee plants. Pine forests, in general, exist between
the community mixed-forests and secondary forests. Pine forest and natural forest are managed by Perum Perhutani
Forest Management Unit (FMU) of Kuningan. Those forests serve as, respectively, production forest and local
protected areas. Based on the government administration, this forest block is included in 11 village administrative
areas.
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Fig. 1. Land cover type and distribution of Javan langur populations outside conservation areas in the District of Kuningan.

The land cover in the study site of BP forest block is classified by the Ministry of Environment and Forestry as
industrial timber plantation and secondary forest (Fig. 1). The forest block consists of pine forest, teak forest,
mahogany forest, remnants of natural forest and community mixed-forest. The pine forest is a plantation that
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produces sap. The natural forest is a part of production forest which is designated as local protected area, generally
narrow, and scattered among forests of pine and other tree plantations. The natural forest and the pine forest in the
forest block are located on state land and are managed by Perum Perhutani Forest Management Unit (FMU) of
Kuningan. As it was in the GS forest group, in some areas coffee plantations have replaced the natural forest and
pine forest. The community mixed-forests are generally scattered with varied sizes. They are located on privately-
owned land and bordered by natural forest or pine forest. Furthermore, on the vicinity of the community mixed-
forest in general there is a mixture of rice fields and settlements. The community mixed-forest is also known as
amixed-garden because it is planted with various types of commercial timber trees and fruit-bearing plants [15]. The
community mixed-forest that becomes the location of this study henceforth will be referred to as mixed-garden.

2.2. Survey of Javan langur population

The research was conducted in two phases. In the first phase, we visited villages that have forest where there
were indications of the presence of Javan langur population. Then we conducted interviews with local villagers [16]
to collect information about the existence of Javan langur in the forest that belongs to the administrative areas of the
villages. Because the villagers already familiar with this species of Javan langur, during the interview they could
provide accurate information and would not confused the Javan langur in question with other species of monkeys
which also existed in the District of Kuningan (long-tailed macaque and langur). At this stage we collected
information that Javan langur existed in 34 villages.

In the second phase, a survey was conducted in villages which were suspected as habitats of the Javan langur
based on results of the first phase. In the villages observation paths were established in forest areas. Total transects
in each village varied from 5 km to 6 km, and the length of each transect varied from 1 km to 3 km, depended on the
area of the forest blocks. Transect length was measured by using hipchain. Transects in several places used footpath
and other situation used new trail [17]. The forest areas where the research was conducted have many ravines with a
very steep topography. Therefore, the transect was turned if there was a cliff as a result the shape of the transects in
several places was not a straight lined. The existing of the cliff was one of the reason why the transects used the
footpath. To get the proportions of land cover types in the path traversed, we recorded the type of land cover every
100 meters along the transect [18] based on the plant species composition. The grouping of types of land cover were
in the forms of natural forest, mix of natural forest and crops, mixed-garden, pine forest, mixed pine forest, teak
forest, mahogany forest, rosewood forest, coffee plantation, and shrubs. At the time of meeting Javan langur on the
transect, we recorded the coordinates of encounter location by using a GPSmap 62sc receiver and landcover type to
know the habitat types used. Observations generally began at 07.00 to 11.00 am. However, during rainy morning,
the survey was postponed for a while, and then we started when the rain stopped.

Javan langur distribution information, which is based on the distance from nearest settlements and roads, was
obtained by entering the coordinates of each location of encounter with Javan langur groups on map by Google
Earth tool, then measure the distance to the nearest settlements and roads. Data of distribution by altitude was also
obtained by observing each point of Javan langur encounter which had been entered into the Google Earth map, so
that the elevation data was obtained.

2.3. Data analysis

The picture of Javan langur distribution by areas of the village administration was made by mapping the
coordinates of locations of Javan langur encounters into the administrative maps of the villages combined with maps
of landcover types. The distribution of groups at various distances from nearest settlements and roads, and various
altitudes were analyzed descriptively (mean, standart deviation). Pearson’s correlation coefficient test was used to
measure relationship between distance from a group meeting point to the nearest village and that to the nearest road.
Furthermore, the chi-square goodness-of-fit test was used to determine whether the number of group observed are
distributed proportionately to the number of the transect of distance categories [19]. The formula used in chi-square
test is:

12 =3(0; — E)?*/E; (1)
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Where O;j is the number of group observed in the ith distance category and E; is the number of group expected in the
ith distance category. The expected number of group in each distance (E;) is obtained by multiplying the total
number of group observed from all transect with the proportion of the number of the transects of each categories.
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Fig. 2. Steps of determination of land cover type preferred by Presbytis comate.

To know the types of land cover preferred by Javan langur population, we also done steps used by Neu et al.[19]
(Fig. 2). First was identifying whether the number of group observed are distributed proportionately to the total
length of transect of land cover types. The formula used was the same as the formula above, but the value of O; and
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Eiis different. The value of O; is the number of group observed in the ith land cover type and E; is the number of
group expected in the ith land cover type. The expected value (E;) is obtained by multiplying the total number group
observed from all land cover types with the proportion of transect length of the ith land cover type. In this study,
there are seven land cover types where transects were placed. The number of group observed is proportional to the
number transect if value A2 > A%ape With level of significance (&) 0.05, but if value 12 < A%aner, then the number of
group observed is not proportional. Next step was using the Bonferroni procedure [20]. This prosedure was
conducted if based on the result of the chi-square test, the number of group was not proportional to the total transect
length of land cover types and aimed to determine the interval of probability of land cover types. The estimating of
the interval of probability used the following formula [19, 20]:

Di = ZajauNDi(L = D) /n S0y S Dy + Zaja/Di(L — D) /1 2

where p; is the proportion of transect length in the ith land cover type, k is the number of land cover type tested, and
n is the total number of group observed. The level of significance used was 0.05. The third step was counting the
Neu index. To get this index, the group proportion found in each land cover type was divided with the transect
lenght proprotion from the same each land cover type [21]. The final step was identifying the land cover type
preferred by Javan langur groups. A land cover types is preferred by groups if the Neu Index of the land cover type
is more than 1 [21] and between the proportion of transect length and the proportion of group observed is diferent.

3. Result
3.1. Spatial distribution

Based on information collected from local residents, as many as 34 villages were suspected to be the location of
distribution of Javan langur, however, based on the line transect the Javan langur population were found only in 31
villages (Figure 1). Figure 1 also shows that the locations of distribution of Javan langur is connected with one to
another and the forest areas that was not used by Javan langur is the fragmented areas.

3.2. Distance from human activities

The characteristic of habitat of the existence of Javan langur is specified in more detail by considering: a)
location of nearest settlement, and b) nearest road. Results of measurements showed that Javan langur groups were
found within the distance of 9.32 to 3022.23 meters (x = 1002.08; n = 92; SD = 604.56) to the nearest settlement and
within the distance of 3.24 to 3104.26 meters (X = 984.09; n = 92; SD = 667.02) to the nearest road. There was a
significant correlation between the distance from the point of the encounter of Javan langur group to nearest
settlements and to nearest road (r = 0.963; n = 92; p = 0.000). To determine group distribution based on distance
from nearest settlement to the meeting point and the nearest road, the distance was divided into six classes (Figure
3). Although the number of Javan langur groups that were encountered in each distance class was varied, the number
of the groups was proportional to the number of transects (the location of Javan langur — nearest settlement: /2 =
6.251; df = 4, p > 0.05 and the location of Javan langur — nearest road: />= 4.663; df = 4; p > 0.05). In other words,
the number of groups that were found was related to the number of transects: the more the transects were made, the
more the number of groups that were found (Table 1). Furthermore, by Kruskall Wallis test, the average of transect
lengths between each distance class were not significantly different (transect to nearest settlement: A2 = 2.584; df =
4;p = 0.630, and transect to nearest road: A2= 2.217; df = 4; p = 0.696).
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Fig. 3. Javan langur population distribution based on distance from point of group encounter to nearest settlement and nearest road.

Table 1. Number of transects and numbers of Javan langur groups on each distance class from transect which their starting points were made at
certain distance from nearest settlement and nearest road.

Distance Number of Prop. Obs. Prop. E (O-E)%
(m) Transect @ @ ® @ ®
Starting point to settlement

0-499 57 0.475 41 0.446 43.70 0.167
500 — 999 37 0.308 35 0.380 28.37 1.551
1000 - 1499 16 0.133 6 0.065 12.27 3.201
1500 - 1999 7 0.058 8 0.087 5.37 1.292
>2000 3 0.025 2 0.022 2.30 0.039
Total 120 1.000 92 1.000 92.00 6.251
Starting point to road

0-499 63 0.525 41 0.446 48.30 1.103
500 - 999 27 0.225 28 0.304 20.70 2.574
1000 — 1499 18 0.150 13 0.141 13.80 0.046
1500 - 1999 8 0.067 8 0.087 6.13 0.568
>2000 4 0.033 2 0.022 3.07 0.371
Total 120 1.000 92 1.000 92.00 4.663

Note: (1) Proportion of total of transects; (2) Number of groups encountered; (3) Proportion of number of groups encountered; (4) Expected
number of groups encountered

3.3. Land cover

The study also noted the type of land cover at each point of encounter with Javan langur groups. Results of this
study showed that land cover types at locations of Javan langur encounter were natural forest, mixed garden, timber
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plantations, area of transition between natural forest with mixed garden, and area of transition between pine forest
with natural forest and mixed garden (Table 2). However, this study did not find Javan langur groups at coffee
plantations and shrubs (Table 2).

Table 2. Length of observation transects, number of groups, and Neu index on each vegetation type.

Vegetation Type Transect Prop. Group Prop. E Interval prop. Neu
() @ (©) 4) ©®) (6)

Natural Forest (HA) 60.30 0.333 47 0.511 30.616 0.371<P<0.651* 1.535

Mixed Garden (KC) 71.90 0.397 22 0.239 36.506 0.120<P<0.359* 0.603

Homogenous timber plantation

Pine forest 11.30 0.062 1 0.011 5.737 0<P<0.040* 0.174

;ﬁit;smahoga”y and rosewood 5 ¢ 0.042 2 0.022 3.859 0<P<0.063 0.518

Areas of transition

HAto KC 14.70 0.081 15 0.163 7.464 0.059<P<0.267 2.010

Pine forest to HA&KC 11.80 0.065 5 0.054 5.991 0<P<0.118 0.835

Coffee plantation and shrubs 3.60 0.020 0 0 1.828 0 0

Total 181.20 1 92 1 92 5.675

Note: (1) Total length of observation transect (km); (2) Proportion of length of observation transect; (3) Number of groups observed; (4)
Proportion of number of groups observed; (5) Expected number of groups; (6) Interval of proportion of observed groups at significant level of a. =
0,05; and*shows difference at significant level of 0.05

Total of groups of Javan langur found on all transects were 92 groups. The groups were mostly found in natural
forest, followed by mixed garden, area of transition between natural forest and mixed garden, area of transition
between pine forest and natural forest and mixed garden, and homogenous timber plantation (Table 2). The
distribution of Javan langur groups on the various types of vegetation was significantly different or was not
proportionate to the total length of transect on any type of land cover (4= 28.94; p < 0.01). Based on Neu Index
(Table 2), Javan langur groups liked natural forest. Although it was not significant, the groups also liked the
transition area between forest and mixed garden. Pine forests that mixed with natural forest plant species and mixed
garden were preferred over pure stands of pine forest (Table 2).

Based on results of interviews with local people, Javan langur frequently visited gardens bordering settlements to
take food in forms of fruit crops such as banana and papaya. Although annoying, the local villagers did not hunt or
kill these animals, they just repelled them away or protected their crops, such as by wrapping the banana fruits with
plastic bags while they were still on the tree.

3.4. Elevation

To determine the distribution of Javan langur based on altitude, the research has measured altitudes at every point
of encounter with Javan langur groups. The results showed that Javan langur groups were encountered within the
altitudes of 255 to 1254 meters above sea level (¥=671.78; n=92; SD=187.92), or from the lowland forest ecosystem
up to hilly area. Javan langur groups were often found at an altitude of 400 — 1000m asl, and were rarely
encountered at elevations below 400 m asl or above 1000 m asl (Fig. 4).
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Fig. 4. Distribution of Javan langur based on elevation of location of encounter.
4. Discussion
4.1. Spatial distribution

To know the distribution of Javan langur population outside the conservation areas in Kuningan District, we
collected information from villages that have forest areas, then proved the information on field. The study results
showed that Javan langur population, based on information collected from local community, was distributed in 34
forest villages, while based on direct field survey they were distributed in 31 villages. The study suggested that the
Javan langur population in Kuningan District still survived outside the conservation areas. Although there were 3
locations where Javan langur groups were not encountered during direct field observations, we still assume that the
Javan langur groups were there at those locations. This is because based on re-interviews with some members of the
local community, they have encountered Javan langur groups at the three locations. Regarding the absence of Javan
langur groups that were not encountered at the three locations at the time of the survey, we assumed that the
population density in those areas was very low, so the probability to be encountered was small.

The locations of the Javan langur distribution were interconnected one to another by forest cover and those were
located within two blocks of forest, i.e. the Bukit Pembarisan forest block and the Gunung Subang forest block (Fig.
1). On the contrary, the forest areas that is not used by Javan langur population is isolated from those forest blocks.
This result indicate that the connection among habitat is needed by the population. The interconnectedness allowed
the Javan langur groups to move from one location to another. Bukit Pembarisan forest block is located in the
southern part of Kuningan District, stretching from west to east. Gunung Subang forest block is located in the
eastern part of the Kuningan District (extending from the northeast to the southwest), bordering the Central Java
Province (Fig. 1). Given this part of the Central Java Province is also a forest, and then the Javan langur distribution
also included the western part of the province. Therefore, both forest blocks are the important areas for the Javan
langur population outside the conservation areas.

The map of Javan langur population distribution in Kuningan District from Nijman [8] only covered Gunung
Ciremai National Park. Because the study of Javan langur population in the outside conservation areas have not been
done, the result of this study could also complement the study results of Nijman [8] in Kuningan District. The study
locations and Gunung Ciremai National Park are fragmented by settlements, paddy fields and croplands (Figure 1).
By combining the results of both studies, the picture of Javan langur population distribution in Kuningan District
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became more complete, specifically that it spreaded in three forest blocks: Ciremai Mountain National Park, Bukit
Pembarisan, and Gunung Subang.

4.2. Distance from human activities

Javan langur was classified into species that is sensitive and timid to the presence of humans [13]. Furthermore,
the occupancy of primates in an area was affected by settlement existing; primate occupied forest areas far away
from settlements [22]. Therefore, we assumed that the locations of Javan langur population distribution would be far
away from settlements and places where people do many activities such as road. However, the results of the study
indicated that the Javan langur groups did not only occupy locations far away from settlements and roads, but also
those that were close to those features. This study also obtained information that the Javan langur group often came
to the gardens close to houses to"steal" food, especially bananas, but the residents did not bother the Javan langur
groups. These cases were common in regard to populations of M. fascicularis as reported by Munsha and Hanya
[23] in Central Catchment Nature Reserves in Singapore and by Marchal and Hill [24] in North Sumatra, Indonesia.
Marchal and Hill also reported crop-riding by monkeys from the subfamilly of colobine (e.g., Presbytis thomasi and
Trachypithecus villosus villosus). The crop-riding by others primates have also been reported by previous
researchers [such as 25, 26, 27]. However, the crop-riding by Javan langur was little studied and published, except
the study of Melisch and Dirgayusa [28].

Some other primates such as M. fuscata will also enter the area around the settlement when there is a shortage of
feed in their natural habitat [27]. However, the probability of such scarcity of food sources of Javan langur in its
natural habitat is small because Javan langur is a leaf-eating monkey [13] and leaves are the abundance resources of
food. Therefore, we assumed that the Javan langur groups that could occupy locations close to settlements and
highways were not related to the scarcity of food resources in their natural habitat. According to Saj et al. [29],
generally, the food plants cultivated by farmers have higer quality and energy per unit than the food plants in the
wild. Therefore, the Javan langur group frequent entered mixed-gardens near settlements because of several factors
such as the availability of preferred feed sources [29, 30] and area was also safe from disturbance; or even though
there was disturbance, it was still below the tolerance limit of the Javan langur population.

4.3. Land cover types

Based on the types of habitats that were used, we found that the population of Javan langur in Kuningan District
used not only natural forest, but also used mixed-gardens and several places in the form of a pine forest. The natural
forests where Javan langur populations were found in this study were in the form of secondary natural forests (Fig.
1). Our study results that showed that Javan langur occupied a secondary natural forest had also been widely
reported by previous researchers, such as, MacKinnon [2], Nijman [8], Hidayat [12]. By calculating the Neu Index,
it can be known that the Javan langur group preferred habitats in form of secondary natural forest compared to other
forest types. This result supports the assuming of Supriatna et al. [7] that Javan langur species preferred younger
forest stands rather than mature ones. The availability of preferred food was suspected to be the reason why Javan
langur chose the forest stands [7]. However, undisturbed primary forest is an optimal habitat for a population of
Javan langur [8] because primary forest is a high quality and more secure habitat [31]. Primary forests have trees
larger than other habitat types so that primates that use the trees in the primary forest would have a lower risk of
predation [31]. Although habitat preferred by Javan langur in this study was not a primary forest, but secondary
forest (Fig. 1), habitat quality and security conditions supposed to be some of the factors that cause Javan langur
prefers natural forests.

In addition to occupying the interior of the natural forest, Javan langur also occupied areas of transition between
natural forest and mixed-gardens. This finding was in accordance with the publication of Supriatna et al. [7] and the
study results of Melisch and Dirgayusa [28] around Nature Reserve of Mount Tukung Gede. Ecotone area can
experience a merging of species from two types of adjacent habitats so that it has a higher species diversity [32, 33].
A high plant diversity has a great possibility to increase the diversity of feeds. The condition was thought to be one
of the factors that attracted Javan langur to occupy the area. The result of the study, that informed that the population
of Javan langur could also be found in the mixed-garden ecosystem, was in accordance with the results of research
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of Melish and Dirgayusa [28] in Gunung Gede Tukung Nature Reserve. According to the two researchers, Javan
langur often entered orchards and degraded forests bordering the Nature Reserve. Previous researchers also found
evidence that some other primates, such as P. fredericae [34], P. thomasi [35], and Nasalis larvatus [36], also used
the mixed-gardens as part of their habitats. The study result of Fashing et al. [37] in the africa monkey in mixed
plantation forest area, Kenya, also supported this study. The primata group entered the mixed gardens and farm
areas aimed to use cultivation plants as food sources [24, 25, 29, 38]. Species of plants that were common in the
mixed-gardens of study locations were Paraserianthes falcataria, Swietenia mahagoni, Anthocepalus cadamba,
Tectona grandis, Maesopsis eminii, Bambusa spp., Mangifera indica, Durio zibethinus, Nephelium lappaceum,
Parkia speciosa, Cocos nucifera, Arenga pinnata, Artocarpus heterophyllus and Gnetum gnemon [15]. Some
species of plants in the mixed-garden such as N. lappaceum, and P. falcataria are feed source for Javan langur [10,
28]. Therefore, the availability of food was thought to be one of the reasons of Javan langur group presence in
mixed-gardens. In addition, the presence of Javan langur in the mixed-gardens in this study showed that mixed-
gardens can be an alternative habitat for a population of Javan langur.

The study showing that Javan langur population was found in pine forest was consistent with the study result of
Agostini et al. [39] in Alouatta caraya and A. guariba clamitans at Atlantic Forest of Misiones in Northeastern
Argentina. Although Javan langur groups could be found in pine forests and other monoculture forests (T. grandis, S.
macrophylla, and D. latifolia), but, the encounter frequency was lower than in other forest types. The condition was
supported by results of research of Henzi et al. [40] in Mpumalanga Province, South Africa, which showed that
baboons (Papio hamadryas ursinus) avoided stands of pine and choose small pockets that contained natural stands.
Pine forests and other monoculture forests such as Agathis forest have availability of food for primates (such as P.
fredericae) lower than natural forests [41]. T. grandis, S. macrophylla, and D. latifolia have never been reported
eaten by Javan langur [10, 13]. Furthermore, Javan langur occupying plantations and degraded forests cannot
survive for a long time [8]. Therefore, the low number of groups of Javan langur in both forest types was allegedly
because of the low availability of feeds sources.

The result of the study that showed that Javan langur was not found in shrubs were allegedly linked to level of its
ability to move and habitat quality. As an arboreal species [8], Javan langur needs canopies of trees that are closely
connected to enable it to move, even though Ruhiyat [13] once found a Javan langur got down on to the ground. In
addition, the shrubs were also a low-quality habitat [31]. The suspected reason that Javan langur was not found in
coffee plantation was also that coffee plantations have low quality as habitat. However, this study is different from
results of the research done by Gurmaya [35] on P.thomasi. The species used shrubs and cacao garden as part of its
home range [35]. But, the difference of the results of the two studies has not been understood yet, whether it was
because of the methods used, difference in species, or other factors. This needs to be studied further.

4.4, Elevation

The fact that Javan langur were found in the lowland forest ecosystems was in accordance with reports of
previous researchers that said that the lowland primary forests were the main habitat of Javan langur [2, 42, 43].
Melisch and Dirgayusa [21] in their study also found Javan langur population in lowland forest and hills with an
altitude below 700 meters above sea level. However, the reduction of habitat due to conversion of natural forest into,
for example, agricultural area and timber plantation [28] has resulted in Javan langur nowadays often found in
mountain ecosystems [4, 40], such as in the Gunung Halimun National Park [10]. At Mount Slamet, P. fredericae,
which was known formerly as a subspecies of P. comata frederiace [9], was distributed at an altitude of 750 meters
to 2500 m asl [41]. Not much different from situation in Dieng Mountains, the species was found at an altitude of
650-2565 m asl [45, 46]. In Situ Patenggang Nature Reserve and in Kamojang, respectively, Javan langur found at
an altitude of 1600-1775 m asl and 1390-1625 m asl [13]. The study that found evidence of Javan langur existence
at an altitude of 255-1254 m asl showed that Javan langur in several places in Kuningan District was still survived in
forest ecosystem at the lowland and on hills.
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4.5. Implications for conservation

The result of the study creates some implications on the conservation of Javan langur, particularly in the lowland
forest ecosystems in the District of Kuningan. This research obtained results that locations of distribution of Javan
langur were 34 forest areas and interconnected by forest cover, which indicated that the making of corridor that
connects other forest locations need to be done to facilitate the distribution and expansion of habitat. The result of
the research that showed that the population of Javan langur could be found in mixed-gardens and pine forests that
mixed with other plant species indicated that the conservation of Javan langur can be done in man-made forest
which is a combination of crops plants and other plants either natural or crop plants that can provide resources for
Javan langur population. Our study which obtained results that Javan langur population can be found in gardens or
forests that were close to settlements indicated that Javan langur conservation can be done near settlements by
keeping the security of those forests and gardens.

4.6. Limitation of study

Although this study could be considered as covering almost all locations (village administrative area) outside
conservation area in District of Kuningan, where Javan langur population was distributed, this study had its
limitations. The placement and length of transects were not based on the proportion of the total area of each land
cover types. The consideration of determination of transect starting point was based on accessibility. Eventhough it
was not proportional, the transect was placed in several land cover types where the Javan langur population was
indicated inhabit the types. Therefore, the future work needed is reseach with the length of transect which is
proportional to the total area of various of land cover types so that the result will be more representative.

5. Conclusion

The study concluded that Javan langur population in District of Kuningan were still distributed in 34 forest areas,
from lowland to hilly forest ecosystems. Javan langur distribution locations were not only in form of natural forests
and located far away from settlements and roads, but also in man-made forests which have diverse plant species and
forests which were close to settlements. Secondary natural forest is the ecosystem preferred by Javan langur
population. Overall, this result has the value for Javan langur population conservation outside the conservation areas
dominated by production activity. The conservation of Javan langur population can be done in production forests
that have many tree species that can provide food sources for the Javan langur population. Even though the transect
have covered all village forests inhabited by the Javan langur population, the lenght of transect made in this study
was not proportional to forest types in the research location. Therefore, the length of transect which is proportional
to the area of each forest type is needed for future research.
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