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Abstract 
Long-tailed macaques (Macaca fascicularis) will expand their daily home range to obtain good and plentiful food 
sources, thus often causing conflict. Identification of long-tailed macaque feed preferences needs to be done as 
a form of minimizing conflict. This research aims to identify the type of feed and feed preference, and also to 
analyze the daily activity of long-tailed macaques. The research was conducted by vegetation analysis and field 
observation of the daily activities of long-tailed macaques. The results of this research showed that there were 
22 types of feed plants and 2 types of non-plant feeds. Long-tailed macaques are kind of fructivore animals but 
will be opportunistic omnivores if the availability of fruits decreases. Long-tailed macaques are more interested to 
eat fruit, especially Belimbing Bintang fruit (Averrhoa carambola), Matoa fruit (Pometia pinnata), and Jabon fruit 
(Neolamarckia cadamba).
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1. Introduction

The long-tailed macaques (Macaca fascicularis) 
are mammals distributed in almost all types of land 
cover on the Dramaga IPB campus. Long-tailed 
macaques are believed to have native habitats in the 
Al-Hurriyah natural forest, the Information Resource 
Service (LSI) border, bamboo arboretum, and 
lecturer housing (Abdullah 2017; Sutrisno 2018). The 
population of long-tailed macaques on the Dramaga 
IPB campus every year tends to increase. In 2017, 
2018, 2019, and 2020, the population size of long-
tailed macaques reached 32 individuals, 39 individuals, 
41 individuals, and 48 individuals, respectively 
(Abdullah 2017; Muchtiarsyah 2019; Sutrisno 2018). 
The wide distribution pattern and the increasing 
number of individuals can lead to potential conflicts 
for the survival of the community within the Dramaga 
IPB campus. Conflicts between long-tailed macaques 
and the community can occur due to competition for 
space and resources (Rahmawati et al. 2014). The 
pattern of use of space and resources by long-tailed 
macaques and the community simultaneously will 
certainly cause various disturbances, inconveniences, 
and threats.

The search for food sources is the main trigger 
that causes conflicts over overlapping long-tailed 
macaques habitats with community settlements. 
According to Sukri (2015), the existence of a 
population size of long-tailed macaques will be 
largely determined by the availability of abundant 
and quite diverse feed. Long-tailed macaques 
will change their home range, even to community 
settlements in order to find abundant food availability 
and obtain good food sources (Quinda et al. 2013). 
According to Widiyanti (2001), the behavior of long-
tailed macaques will be more aggressive in finding 
food sources, by expanding their daily home range, 
disturbing the surrounding community settlements 
by stealing garden produce, stealing merchandise, 
jumping on community roofs, and showing resistance 
behavior in the form of biting. Oriza et al. (2019), 
explain that long-tailed macaques who take and steal 
community plantation products are caused by the 
availability of food that is less in their original habitat 
but the number of individual macaques continues to 
grow.

Long-tailed macaques eat various types of food, 
both plants, and small insects. Long-tailed macaques 
are also able to consume various types of feed in the 
wastelands if the availability of natural food sources 
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is limited (Putra et al. 2017). Therefore, it is important 
to study the feed preferences of long-tailed macaques 
at the Dramaga IPB campus in order to identify 
the abundance and feed preferences of long-tailed 
macaques. Identification of abundance and feeding 
preferences of long-tailed macaques is a benchmark 
as an effort to minimize conflicts that occur between 
long-tailed macaques and the community, as well as a 
follow-up effort to control the long-tailed macaques’ 
population at the Dramaga campus of IPB. The 
objectives of this research are to identify the type of 
food and the feeding preferences of the long-tailed 
macaques (Macaca fascicularis).

2. Materials and Methods

2.1. Time and Location
The study was carried out from April to May 

2021. Observations of long-tailed macaques were 
carried out in the morning to evening (06.00-18.00 
WIB). Data collection was carried out by walking 
slowly following the long-tailed macaques in the 
areas: (1) around the Al-Hurriyah forest to lecturer 
housing, (2) bamboo arboretum to tropical forest, (3) 
LSI lake border to dormitory C4. 

2.2. Research Tools and Objects
The tools used in this research are stationary, 

Microsoft Word software, Microsoft Excel software, 
ArcGIS 10.5 software, calculator, camera, GPS, 
meter, binoculars, and tally sheet. The objects of 
this research include long-tailed macaques (Macaca 
fascicularis) and long-tailed macaques food plants.

2.3. Data Collection Method

2.3.1. Field Observation
Field observations were carried out to observe 

the distribution and feeding activity of long-tailed 
macaques. Observation of the eating activity of 
long-tailed macaques was carried out on adult male 
individuals, adult females, and puppies. The number 
of repetitions carried out is three times. The observer 
will record the name of the type of plant that is eaten 
and the part of the particular plant that is eaten. The 
eating activity in question is the activity of eating 
natural food. During the field observation process, the 
observer walked slowly, following the movements of 
the long-tailed macaques, in the area believed to be 
the habitat of the long-tailed macaques. The area in 
question includes the Al-Hurriyah forest to lecturer 
housing, the bamboo arboretum to tropical forest, 
and the LSI lake border to the C4 dormitory. This is 
done in order to increase the chances of encounters 
with long-tailed macaques. The observation area 
was taken based on several literature sources, the 
interpretation board on the distribution of mammals 
on the Dramaga Campus of IPB, interviews with 
the community as well as the academic community 
around the campus, and a preliminary survey.

2.3.2. Vegetation Analysis
Vegetation analysis was carried out to 

determine the availability of vegetation types as food 
for long-tailed macaques. Vegetation analysis was 
carried out using a combination of lanes and plotted 
lines. The total size of the sampling plots is 80 mx 20 
m. Vegetation analysis sampling plots were placed 
based on direct encounters with long-tailed macaques 
who were eating. Sampling plots are adapted to the 
designation of vegetation growth.
 
2.4. Data analysis method

Figure 1. Map of research location Figure 2. Vegetation analysis sampling plot design
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2.4.1. Important Value Index
Important Value Index (INP) is used to 

determine the dominance of plant species in a forest 
stand or plant community. The equations used are:

2.4.2. Parts of forage plants eaten
The part of the forage plant eaten is intended 

to calculate how often the consumption of a part of 
the forage plant is eaten by the long-tailed macaques 
(Safitri 2017). Calculation of the frequency of forage 
plant parts using the following equation (Fachrul 
2008):

Information:
	 = Relative frequency of feed type
 	 = Frequency of one type of feed eaten

N 	 = Frequency of all types of feed eaten

2.4.3. Food Preference
Food preferences of long-tailed macaques were 

analyzed using the Neu Index (preference index). It 
is assumed that the higher the frequency of a type 
of feed being eaten, the more favored that type of 
long-tailed macaques will be. Neu et al. (1974) in 
Aini (2011), explained that if the preference index 
value is more than 1 (w > 1), then the type of food is 
preferred by long-tailed macaques. Meanwhile, if the 
preference index value is less than 1 (w < 1), then the 
type of feed is not preferred. The determination of 
the preference index can be seen in Table 1.

3. Results

3.1. Types of Long-tailed Macaques Feed
	 The results of observations of the eating 
behavior of long-tailed macaques showed as many 
as 22 types of forage plants and 2 types of non-
plant food. Several types of feed can be found in the 
different sampling plots, in other words, long-tailed 
macaques eat the same type of food. The type of feed 
recorded is a type of natural feed. The feed given by 

Table 1. Criteria measured in determining the Neu. Index

Species Name Availability Use Preference Index
a p n r W B

1 a 1       p 1       n 1 r 1 W 1 B 1

2 a 2 p2 _ n2 _ r 2  W2 _ B2 _
….. ….. ….. ….. ….. ….. …..
K a k p k n k r k W k B k

Amount a _ p _ n _ r _ W _ B _
Information
a = Density of forage plants
p = Proportion of density of forage plant species (a i / a )
n = Frequency of a plant species eaten
r = Proportion of frequency of a plant species eaten (n i / n )
W = Preference index (r i/ p i )
B = Standardized selection index (w i/w )
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Figure 3. Percentage of forage plant parts eaten by long-tailed macaques

Table 2. Types of feed for long-tailed macaques

Description: (A) Fruit, (B) Leaf buds, (C) Leaves, (D) Bark (E) Flowers, (F) Shoots, (1) Al-Hurriyah Forest-lecturer housing, (2)
Bamboo Arboretum – tropical forest, (3) LSI lake border – dormitory C4
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Table 3. Preferences of long-tailed macaques forage

Description: (1) Al-Hurriyah Forest – lecturer housing, (2) Bamboo Arboretum – tropical forest, (3) LSI lake border – C4 dormitory
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the community around the Dramaga IPB campus or 
the type of feed obtained from the garbage bin was 
not recorded.

3.2. Parts of Forage Plants Eaten
	 During the observation, it was known that the 
long-tailed macaques at the Dramaga IPB campus 
eat certain parts of forage plants, including fruit, 
leaf buds, leaves, bark, flowers, shoots, and also 
types of non-plant food including insects. The 
relative frequency of feeding long-tailed macaques 
is attached in Figure 3.

3.3. Long-tailed Macaques Feed Preference
	 Based on the results of the Neu index analysis, 
there were four types of favorite feed in the Al-
Hurriyah forest sampling plot to lecturer housing, 
four types of favorite feed in the bamboo arboretum 
sampling plot to tropical forest, and two types of 
favorite feed in the LSI lake border sampling plot 
to hostel C4. Some types of forage plants cannot be 
analyzed for their preference index because they are 
outside the plot of vegetation analysis. The type of 
feed can only be observed but cannot be analyzed 
through a preference index. Feed preferences of 
long-tailed macaques are presented in Table 3.

4. Discussion 

4.1. Types of Long-tailed Macaques Feed
	 Karet (Hevea brasiliensis) is a type of feed that 
can be found in each sampling plot. Several types of 
dominant feed that have a high feed frequency are 
plant species that dominate the area, in other words, 
the type of feed in question has a high INP (Safitri 
2017). Karet is the vegetation that dominates the 
Dramaga IPB campus (Mulyani 1985) in Prinando 
(2011). IPB Dramaga campus is an educational area 
converted from a rubber plantation (Prijono 1998) in 
(Kurnia 2003). The karet leaf shoot is the part that 
is eaten by long-tailed macaques. Karet leaf shoots 
have a low sap content, so they can still be tolerated 
by the digestive system of long-tailed macaques. 
Ulfah et al. (2015), explained that the highest content 
of Karet latex can be found in Karet stems. Karet sap 
(latex) is only stored and produced by the vessels 
found in the bark.
	 Based on the results of the vegetation analysis, 
Sawit could be found in every sampling plot, but 

only in the sampling plots of the bamboo arboretum 
to tropical forest, Sawit fruit was not used as food for 
long-tailed macaques. Prinando (2011), explained 
that Sawit is one of the invasive alien plant species 
on the Dramaga IPB campus. Sawit is called an 
invasive plant because of its uniform distribution 
and clustering across all types of land cover, the 
distribution of which is assisted by wildlife such as 
the coconut squirrel (Callosciurus notatus), are able 
to survive and grow back after being cut, are tolerant 
as a sapling, and tolerant as an adult (Hikmat et al. 
2014; Pahan 2008). Sawit fruit is one type of long-
tailed macaques feed. The fruit layer (mesocarp) in 
Sawit fruit has high-fat content. That is why long-
tailed macaques like Sawit fruit as a source of food 
(Abdullah 2017).
	 Long-tailed macaques have also been found 
eating ants (Dolichoderus sp.) and termites (Dicus 
piditermes). Long-tailed macaques are fruit-eating 
animals (frugivores) and are very selective in the 
choice of food (Risdiyansyah et al. 2014). However, 
long-tailed macaques will adapt and become 
opportunistic omnivores if the availability of fruit 
is reduced. The changing pattern of eating behavior 
of long-tailed macaques can be caused by the lack 
of food availability in their natural habitat (Putra et 
al. 2017). Limited fruit availability triggers long-
tailed macaques to eat non-plant foods (Crockett 
and Wilson 1980). Most primates in meeting their 
protein needs will eat insects (Karyawati 2012). 
Insects contain more than 20% dry weight of protein. 
Long-tailed macaques are one of the animals that are 
useful as insect population controllers by preying on 
them (Sembiring et al. 2016).

4.2. Parts of Forage Plants Eaten
	 The fruit was the part of the forage plant that 
was most often eaten by long-tailed macaques in 
each sampling plot. This is in line with the statement 
of Risdiyansyah et al. (2014), which stated that 
long-tailed macaques are fruit-eating primates 
(frugivores). Adult male long-tailed macaques were 
found to eat fruit more often than other age-class 
long-tailed macaques. Long-tailed macaques are 
animals with a strong hierarchical level, of course, 
adult male long-tailed macaques can choose fruit first 
compared to other age-class long-tailed macaques. 
High-hierarchical individuals have priority in the 
selection of females to be fertilized, food, and 
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bedding (Sajuthi et al. 2016). Alpha male individuals 
are adult male individuals who have priority or often 
take precedence in various aspects. Rizaldy et al. 
(2016), explained that in obtaining food sources, 
long-tailed macaques will fight each other. If an adult 
male individual wants to get food, the adult female 
long-tailed macaques, sub-adults, and juveniles will 
be expelled immediately. Likewise, if an alpha male 
wants the food, the adult male long-tailed macaques 
will be expelled.
	 Leaf buds are the second most commonly eaten 
part of forage plants after fruit. Iwamoto (1988) 
explained that the nutritional composition of natural 
food for long-tailed macaques can generally be found 
in leaves that contain a lot of structural cellulose and 
high lipid content. Leaf shoots have higher protein 
content, less fiber, and fewer toxins than old leaves. 
Long-tailed macaques have an affinity for eating leaf 
shoots. The stomach of long-tailed macaques are 
able to digest fiber in young leaves well. The ability 
of the stomach to digest the fiber of young leaves is 
the reason long-tailed macaques juveniles prefer leaf 
shoots as their food. Long-tailed macaque juveniles 
take longer to eat if they eat food other than leaf buds. 
Farida et al. (2010), stated that adult individuals 
require relatively less time or duration of eating than 
young and juvenile individuals.
	 The high leaf consumption in the bamboo 
arboretum sampling plots in tropical forests was 
caused by the low diversity of feed types. In this 
sampling plot, long-tailed macaques were also found 
eating Rumput leaves (Oplismenus undulatifolius) 
and Ara Sungsang leaves (Asystasia gangetica). The 
lack of feed availability affects the aggressive nature 
of long-tailed macaques, long-tailed macaques often 
fight to get food sources (Wahyu et al. 2014). Adult 
male and female long-tailed macaques will descend 
from the bamboo grove to the bamboo arboretum 
floor, silently eating Rumput and Ara Sungsang 
leaves. The availability of water sources forces long-
tailed macaques to descend to the bamboo arboretum 
floor. There is a small stream located not far from 
where the long-tailed macaques was found eating 
Rumput and Ara Sungsang leaves. Long-tailed 
macaques will use water sources for drinking needs.

4.3. Food Preference
	 Based on the value of the preference index, 
Belimbing Bintang (Averrhoa carambola) is the most 

preferred type of feed for long-tailed macaques, with 
a value of 60.05. Belimbing Bintang is only found in 
the sampling plots of bamboo arboretums to tropical 
forests. Fruits, leaf buds, and flowers are the parts 
that are eaten by long-tailed macaques. Belimbing 
Bintang that is being eaten is mostly that has been 
ripe. Ripe Belimbing Bintang is bright yellow with 
faint green on the star side. Long-tailed macaques will 
usually select the fruit they eat based on color, smell, 
fruit weight, and nutritional content. Characteristics 
of Belimbing Bintang is a fruit that stands out among 
other fruit categories found in this sampling plot. In 
addition, referring to the USDA Nutrient Database 
(2010) in Pasagi (2014), it is explained that there is 
34.4 mg of vitamin C in 100 grams of Belimbing 
Bintang. The dose of vitamin C is in accordance 
with the nutritional needs of long-tailed macaques. 
The need for vitamin C in long-tailed macaques 
ranges from 10-250 mg per day (National Research 
Council 2003) in (Sari 2009). Water content and high 
vitamin C content, as well as striking fruit color are 
the main factors that make long-tailed macaques like 
Belimbing Bintang as their food.
	 Matoa (Pometia pinnata) is the favorite food 
of long-tailed macaques that can only be found in 
the sampling plots of the LSI lake border to the C4 
dormitory. Matoa is a plant from the Sapindaceae 
family with chewy flesh characteristics. Hajar et al. 
(2021), explained that Matoa fruit stores as much as 
0.09 kcal of energy in it. Matoa fruit on average has 
a higher nutritional content than lime, spirulina, and 
carrots. During the observation, many long-tailed 
macaques were silent while eating Matoa fruit. Long-
tailed macaques will discard the immature Matoa 
fruit and only choose the ripe Matoa fruit. Matoa 
trees will generally start flowering in July to October 
and fruit will ripen in February to May (Hajar et al. 
2021).
	 In the sampling plots of Al-Hurriyah forest to 
lecturer housing, Jabon fruit (Neolamarckia cadamba) 
is the preferred type of feed for long-tailed macaques 
with a preference index value of 3.41. Jabon trees 
are known to start flowering from March to June and 
produce ripe fruit from June to August (Mansur and 
Tuheteru 2010). The fruit eaten is the fruit that is not 
fully ripe. Long-tailed macaques only eat the outside 
of the fruit flesh (mesocarp), because the Jabon fruit 
has many small seeds inside. Long-tailed macaques 
will tend to get and retain as much food as possible, 
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although not necessarily able to spend it (Quinda et 
al. 2013). During the observation, many Jabon fruits 
were seen lying on the ground, with bite marks on 
only a few sides, this also shows the greedy nature 
of the long-tailed macaques. The fallen fruit has 
a hard texture, not so soft, indicating that the fruit 
eaten is not ripe. During observation, you will clearly 
smell the fragrance under the Jabon tree. Mansur 
and Tuheteru (2010), explained that pollination of 
flowers generally occurs in the morning.
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