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Abstract: Banded langur (Presbytis femoralis) is an endangered leaf-eating colobine,

found in Johor and Pahang in Malaysia. However, with less than 500 individuals reported to

be surviving in Johor, their behaviour and ecology remain unknown among primatologists.

This study provides the first systematic data on the daily activity budget of the species in
Malaysia. Scan sampling technique was used to observe and record P. femoralis behaviour

with 10 min interval starting from February 2018 to November 2018. The results are based

on 186 h and 20 min of direct observation in the wild. The animals spent most of the

time for resting (43 + 13%) followed by moving (26 + 9%), feeding (26 + 7%), social

activities (4 + 3%), and others (1 + 0%). Seasonality significantly influences the activity

budget of the animals resulting in increased resting and moving in the non-fruiting season.

Feeding activities decreased in the non-fruiting season compared with the fruiting season,

whereas social activities remained the same. We concluded that the daily activity budget

of P. femoralis in this study portrays comparable behavior to other langurs in Malaysia

that would help in conservation and management of the species in terms of understanding

temporal and spatial requirements of P.femoralis in a highly fragmented habitat.
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Introduction and P.f. percura as proposed by Groves (2001).
Absence of comprehensive and reliable data for
both P.f. robinsoni and P.f. percura previously
has restricted the distinction of both species
at species level from P. f. femoralis. But with
recent findings on the recognition of P. robinsoni
as distinct species (Md-Zain et al., 2019b) and
recognition of P. percura by Ang et al. (2020) as
hypothesised by Abdul-Latiff et al. (2019a), the
classification of P. femoralis for banded langur
is accurate and no longer confusing for this

Preshytis femoralis is an endangered Colobine
(Primate) in Johor and can be found ranging in
the southern part of Pahang and small population
in Singapore (Md-Zain, 2004, Abdul-Latiff et
al., 2019a). The population has been reported
recently with fewer than 500 individuals in
selected fragmented areas in Johor (Md-Zain
et al., 2008; Vun et al., 2011; Abdul-Latiff et
al., 2019a; Najmuddin et al., 2020b). Abdul-
Latiff et al. (2019a) recognizes the species as

Schlegel’s banded langur, Presbytis neglectus,
based on molecular systematic approach.
Having in mind the confusing and contradictory
taxonomy, systematic relationships of P.
femoralis femoralis, P. femoralis percura and P.
femoralis robinsoni, Abdul-Latiff et al. (2019a)
hypothesised that banded langur does not fit in
the same species classification as P.f. robinsoni

species groups.

P. femoralis is physically slim and slender,
covered in black fur at dorsal area and white
patches at ventral area down to thigh with no
white patches found at the tail area (Groves,
2001). Although normally found covered in
black fur, recent discovery reported two brown
morph individuals of P.femoralis found in Kota


mailto:latiff@uthm.edu.my
http://doi.org/10.46754/jssm.2020.07.009




DAILY ACTIVITY BUDGET OF BANDED LANGUR (Preshytis femoralis) IN MALAYSIA 85

Tinggi (Najmuddin et al., 2020a). Generally,

P. femoralis are herbivores but also consume
fruits and seeds as well (Caton, 1990; Nijboer,
2006; Kirkpatrick, 2017). Based on preliminary
study on the P.femoralis, it can forage up to 27
species of plants from 17 families in severely
fragmented habitat in Johor (Najmuddin et
al., 2019a). Abdul-Latiff et al. (2019b) in their
preliminary study using ad libitum observation
method had found the P. femoralis spending
36.85% of their activity budget resting, followed
by moving (35.65%) and feeding (21.79%)
(Abdul-Latiff et al., 2019b; 2019c). However,
the issues facing banded langur are the rapidly
decreasing population largely because of the
threat of habitat fragmentation, land use change,
habitat degradation, natural predator and also
exploitation as bushmeat (Abdul-Latiff et al.,
2019a; Md-Zain et al., 2019a; Najmuddin et
al.,2019b). On top of these threats, much is
unknown about P. femoralis in terms of its
behaviour and ecology. Further information such
as long-term behavioural data on daily activities,
feeding ecology, and population assessment is
considered the fundamental knowledge needed
for the conservation and management purposes
of this species.

Daily activity budget is the study of
behaviour on the activities within one complete
day (Rizzuto et al., 2017). The daily activity
budget can help conservation efforts by giving
an insight of temporal and spatial distribution
of resources necessary for the animal to survive
under threat of habitat loss and degradation
(McCain & King, 2014). The method for
recording daily activities was established by
Altman (1974) for studying animal behaviour
and had been followed systematically for
many animal behavioural studies (Altman,
1974; Matsuda et al., 2009; Long et al. 2010;
Ruslin et al., 2014; Sha et al., 2018; Ruslin et
al., 2019). The basic daily activities recorded
are usually clustered into resting, feeding,
moving, and others (Ruslin et al., 2014).
Other behaviours are also recorded such as
grooming, playing, vocalisation, mating, and
fighting (Hambali et al., 2012; Siti-Kauthar
et al., 2019). The importance of knowing the

P. femoralis behaviour is to assess population
viability, dispersal and colonisation movement,
human—primate conflict, and corridor uses
(Reed, 2002; Abdul-Latiff et al., 2017a,2017D).
The knowledge can be further applied for
translocation and reintroduction in conservation
(Reed, 2002). Niko Tinbergen, a pioneer
ethologist also proposed that the essences of
behavioural study were to answer the four
problems: causation, ontogeny, function, and
evolution (Tinbergen, 1963).

The daily activity budget of colobines
varies between species and habitat. Whether in
wildlife reserve, national park, neighbouring
human settlement, or totally disturbed habitat,
colobines can be found living in that area and
certainly allocate their budgets for daily activities
differently. In Vietnam, an insular residence of
Cat Ba Island National Park, the Cat Ba langur
(Trachypithecus poliocephalus poliocephalus)
spent 66% of its time resting, 11% moving, 15%
foraging, and 8% for social activities (Schneider
et al., 2010). Study on maroon langur,
Presbytis rubicunda in intact forest in Sabangau,
Kalimantan, Indonesia, showed annual activity
budget comprised 48% resting, 29.3% feeding,
14.2% travelling, and 0.4% social behaviours
(Smithetal., 2013). Mentawai islands sympatric,
endemic colobines, Preshbytis potenziani and
Simias concolor were studied in 2012 and
showed the domination of resting (45.7 and
49.8 events/h, respectively) behaviour followed
by feeding (31.8and 27.7 events/h, respectively),
traveling (6.2 and 5.6 events/h, respectively),
and other social behaviour (0.6 and 2.1 events/h,
respectively) (Hadi et al., 2012). Thorough
study on Nasalis larvartus in riverine forest of
Kinabatangan, Sabah, Malaysia, showed that
this odd-nosed colobine spent 76.5% of daily
activity budget for resting, 19.5% for feeding,
and 3.5% for moving (Matsuda et al., 2009).
The result correlates with the large menu of
N. larvatus of 188 species of plants in their diets
that take time for fermentation and digestion
(Matsuda et al., 2009).

Disturbed habitats such as urban landscape
neighbouring with natural habitat do have
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effects on the primates. Cercopithecine long-
tailed macaque, Macaca fascicularis does alter
its behaviour to disturbed habitat in Universiti
Kebangsaan Malaysia, Bangi, Malaysia, but
less likely for sympatric dusky leaf monkey,
Trachypithecus obscurus (Ruslin et al., 2014).
It was found that the M. fascicularis spent
longer time feeding and moving than resting
and other activities. However, T. obscurus
spent much time in feeding and resting than
moving. The leaf monkey was seen to fully
utilise the natural habitat rather than long-
tailed macaques, which forage in neighbouring
residential colleges (Ruslin et al., 2014). A study
on the same species, T. obscurus in Penang
Botanical Garden, a recreational park, resulted
on daily activity budget dominated by feeding
(40.02%), resting (23.96%), moving (22.51%),
autogrooming (6.52%), vocalisation (3.89%),
allogrooming (1.33%), allomothering (0.97%),
and playing (0.80%) (Md-Zain & Ch’ng, 2011).
Most recently published study on T. obscurus
in Penang Island showed that T. obscurus spent
their time largely resting (43.5%, +3.8%); a
quarter of their time feeding (24.8%, *4.8%)
and locomoting (24.4%, £2.0%); and verysmall
proportions of their time on social grooming
(3.8%, +1.5%), social playing (2.6%, +1.5%),
and foraging (0.9%, +£0.3%) (Yap et al., 2019).
Another study on urban population of Hanuman
langur (Semnopithecus entellus) in India shows
a majority of the activities is feeding (28.7%)
compared with its rural population where
moving activity dominates (33.7%) (Khatun et
al., 2018). Such studies are important as basal
knowledge for any primate species especially
those under threat of habitat fragmentation.
As of now for P. femoralis, unfortunately no
systematic observation on its daily activity
budget had been done. Thus, the aim for this
paper was to describe the first systematic daily
activity budget for P.femoralis in Malaysia.

Methodology

This study was conducted in Kota Tinggi,
Johor, Malaysia. The study area setting has
mangrove forest at river edges, oil palm
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plantation, fruit orchard, and abandoned rubber
plantation with Malay village houses scattered
around the village. The mean maximum and
minimum temperature are 32°C and 24°C,
respectively (Othman & Amin, 2018). Scan
sampling (Altman, 1974) method was used
for observation of daily activity budget of P.
femoralis in the study area. There were two
groups found ranging in the village. The group
Dara was an all-male band of banded langur,
which consisted of four identified members.
Another banded langur group was named Bonda
consisting of 12 individuals led by one alpha
male, seven adults and sub-adult females, and
four infants. The dusky leaf monkey group
was also detected ranging in sympatry with
long-tailed macaque (Macaca fascicularis)
in the area. The observation focused on four
individuals in all-male group Dara in the village
that begun in February 2018 until November
2018. Observation started from 7:00 am and
ended at 7:00 pm every sampling day. The
sampling days for each month were fixed for 15

days.

Data for daily activity were recorded with
interval of 10 min during observation, classified
as feeding, resting, moving, socialising,
and others. Feeding category is defined by
foraging, manipulating, and ingesting the
food material. Resting category is defined
by inactive movement from a single place
such as sleeping, sitting, and resting literally
(Fruth & McGrew, 1998). Moving category is
defined by the movement from a single place to
another location by any means such as jumping,
crawling, walking, or climbing (Md-Zain et al.
2019a). Social activities such as vocalisation,
playing, or mating are categorised under social
category. Other than those mentioned, activities
are being grouped in another category (Matsuda
et al., 2009; Khatun et al., 2018). Daily activity
budget was taken instantaneously by scan
sampling (Altman, 1974).

Phenological record was based on
phenological study by Sha et al. (2018) in Upper
Seletar Reservoir, Singapore. Their study site
is approximately 30 km from Kampung Johor
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Lama (Sha et al., 2018). From the study, three
types of forest were assessed for phenological
study; the one similar to our study site is
short secondary forest. Thus, we referred to
the fruiting season in the forest. We allocated
January, February, March June, July, and August
as the fruiting season, whereas September,
October, November, December, April, and May
as the non-fruiting season.

Budgets for each of the activities (moving,
feeding, resting, and social) were calculated by
obtaining the sum of the activity of each hour
of observation (Long et al., 2010). Shapiro—
Wilk test was used to test for data normalityand
advanced with Friedman test (IBM SPSS 22)
(Allen et al., 2014) to find differences between
the means of each activity against hours and
months (Schneider et al., 2010). Data for other
activities were excluded from analysis because
of very small percentage of less than 1%. All
datasets were averaged by converting the total
frequencies into percentage for further analysis.
For analysis between seasons, we used Shapiro—
Wilk test to test for normality. Then, we used
independent t-test to see the significance
between seasons as the data were determined to
be normally distributed.

Results
Activity budget

The total sampling hours was 1236 h, across

9 months of sampling. The total observation
hours were 186 h and 20 min with mean hours
per month at 20 h 42 min and 13 s. The activity
budget for the five major activities is shown in
Figure 1.

There was a statistical difference between
the time budgets for each different activity—
feeding, resting, travelling, and socialising
based on the Friedman test (X?= 30.581, df = 3,
p < 0.0001). Based on Figure 1, resting activity
dominates the daily activity budget of banded
langurs in Kampung Johor Lama by 43 + 13%
followed by moving (26 + 9%), feeding
(26 + 7%), social (4 £ 3%), and others (1 £0%).
Box plot graph was developed in Figure 2 to

Percentages of activity budget

Social others

4% 1%

Moving
26%

Resting
43%

Feeding
26%

= Moving = Feeding = Social = others

= Resting

Figure 1: The overall activity budget of P. femoralis

evaluate the data distribution of each activity.
The social activity was combined with others as
the data was very small in percentages. Figure 3
shows the trend of each activity throughout the
day with moving activity trend is fairly uniform
during the day and decreased drastically toward
mid-day between 12:00 p.m to 2:00 p.m and
then increased back toward evening. Feeding
activities are rather in uniform trend throughout
the entire day with peaks in the morning and
evening. The resting activities remained high in
percentages with increasing trend starting from
9:00 a.m and reached its peak at 2:00 p.m and
decreased toward evening at the lowest peak
around 6:00 p.m. Social activities remained the
lowest in percentages throughout the day and
had quite a uniform trend.

Variation of Activities between Seasons

Both datasets of fruiting and non-fruiting
seasons are normally distributed as the p-value
more than 0.05 (df = 8, fruiting season, o > 0.05,
non-fruiting season, o > 0.05). The result from
independent t-test accepted the alternative
hypothesis where the difference between fruiting
season and non-fruiting seasons is statistically
significant (F = 7.774, p < 0.05). The first
comparison between seasons can be referred
to in Figure 4 (a) for resting behaviour. Resting
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Figure 3: Variation of activity percentages over hours

behaviour shows uneven trends throughout the
day for the non-fruiting season as the range
varied from 21% to 81% as compared with the
fruiting season with range varied from 19% to
65%. Three peaks detected for resting hours
in the non-fruiting season, which were at 9:00
a.m, 1:00 a.m and 7:00 p.m, whereas during the
fruiting season, only a single peak was detected
at 2:00 p.m. Overall, banded langur spent less
time resting in the fruiting season (42 + 13%)
than in the non-fruiting season (47 + 19%).

Based on Figure 4 (b), the trend of moving
activities in the fruiting season was more even
throughout the day, as compared with that in
the non-fruiting season with several extremities
at 1:00 p.m and 6:00 p.m. The range for the
moving budget in fruiting season was 7% to
37%, compared to non-fruiting season which
was from 0% to 48% showing more evenness of
moving activities in the fruiting season. Overall,
moving activities during the fruiting season
(25 + 9%) was less than that for thenon-fruiting
season (28 + 15%).
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Feeding activities during the fruiting season
was comparable with the non-fruiting season.
The range of percentages of 15% to 44% for
the fruiting season was compared with 67% to
11% for the non-fruiting season as can be seen
in Figure 4 (c). The non-fruiting season had one
extreme value at 7:00 a.m of 67% because of the
low quality of food needed to be ingested early
in the day. However, the highest percentage of
feeding for the fruiting season (44%) was at
6:00 p.m, perhaps for energy restoration before
resting in the night. P. femoralis spent more time
feeding in the fruiting season (27 * 8%) than in
the non-fruiting season (20 + 15%).

Social activities remained small in
percentage compared with other majoractivities
(moving, feeding, and resting) as it only ranged
from 1% to 11% for the fruiting season and 0%
to 11% for the non-fruiting season. The trend of
social activities of P. femoralis in both seasons
is similarly even with peaks in the morning
between 8:00 a.m to 10:00 a.m at 11% as can
be seen in Figure 4 (d). The total overall activity
percentage of social activities was equal for the
fruiting season (5 = 3%) and the non-fruiting
season (5 £ 4%).
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Variation of Activities between Months

Monthly variations in time budgets for
different activities are presented in Figure 5.
Budgets for major activities, such as feeding,
resting, traveling, and social activities varied
significantly between months (x* = 13.584,
df=3, p<0.05). Themoving andresting activities
trend throughout the months of observation
are somehow unique to be explained. This can
largely be attributed to difficulties in sighting
of the population especially in February, April
and May 2018. In February, the resting activity
dominated the activity budget by 67% then
dropped down to 13% and continued to rise
again in July 2018 (45%) and ended with peak
on November 2018 (69%). Conversely, the
activity budget for moving was low in February
2018 (0%) due to low sighting of the population
(Figure 5) then rose and reached peak on May
2018 (73%), after that the trend decreased month
by month until November 2018 (14%). For
feeding activity, the trend is nearly even with
a range from 9% to 38% and social activities
are more even with only peak in February 2018
and decreased percentages month by month to
finally reach 3% in November 2018.
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Figure 4: Seasonal difference of daily activities in fruiting and non-fruiting seasons (H=hours)
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Figure 5: Monthly differences of daily activities from February 2018 to November 2018

Discussion

Based on our results of daily activity budget,
resting time for P. femoralis dominated the
daily activities budget (43 + 13%). This
proportion was also shown by other colobines
such as P. rubicunda (48%), P. potenziani
(45.7 events/h), Pygathrix cinirea (37%),
S. concolor (49.8 events/h), and N. larvatus
(76.5%) based on Table 1 (Matsuda et al., 2009;
Long et al., 2010; Hadi et al., 2012; Smith et
al., 2013). However, there are several species of
colobines preferably different in terms of resting
time allocation such as R. beiti in China (28.5%),
T. obscurus in Penang (23.96%), and T. obscurus
in Universiti Kebangsaan Malaysia (UKM)
(38.1%), ranking as the second largest budget
of the daily activities (Grueter et al., 2013; Md-
Zain & Ch’ng, 2011; Ruslin et al., 2014).
Resting time was hypothesised to be associated
with the herbivory diet of langurs as they have
tripartite stomach (Caton, 1999; Long et al.,
2010). Thus, long resting time is associated with
the fermentation of plant material in colobines’
stomach even to an extent of 40 hours of particle
mean retention time (Nijboer et al., 2007;
Nijboer, 2006). However, Dasilva (1993) argued
that diet is not directly related to resting time but
is more closely related to weather condition. On
top of the factors listed, other factors such as gut
size, food passage rate, home range area, and
the cost of locomotion are related to resting time
and development of optimal foraging strategy
(Garber, 1987).

Feeding is the most important activity in
order for an animal to survive. Our results on
feeding and moving behaviours show the same
proportion, which is 26%. Feeding activity is
the second biggest proportion in other studies
as well such as in N. larvatus, P. potenziani, P.
rubicunda, S. entellus ajax, S. concolor, and T.
p. poliocephalus (Matsuda et al., 2009; Minhas
et al., 2010; Schneider et al., 2010; Hadi et al.,
2012; Smiths et al., 2013). In contrast, other
studies had found feeding to be the majority of
the daily activity budget, as noted by Grueter et
al. (2013) for R. beiti, Md-Zain & Ch’ng, (2011)
and Ruslin et al., (2014) for T. obscurus. Both
studies by Md-Zain & Ch’ng (2011) and Ruslin et
al. (2014) had reported that dusky leaf monkeys
(T. obscurus) in similar habitat allocate feeding
behaviour as the majority of daily activities
budget. Md-Zain & Ch’ng (2011) explained that
the spike of feeding behaviour was in December
where young shoots began to sprout. Ruslin et
al. (2014) explained that the large percentage
of time that T. obscurus spent on feeding was
during the evening before dusk, which is the
same as in our study (Figure 3). It is perhaps
the degraded habitat of Kota Tinggi (this study),
Penang Botanical Garden (Md-Zain & Ch’ng,
2011) and UKM (Ruslin et al., 2014) had forced
langurs to forage in habitat with the presence of
humans. Thus, feeding activity dominated their
daily activity budget on feeding and no longer
felt threatened by human presence. Since human
settlement was also planted with fruiting trees, it
might have attracted the langurs to forage near
human settlement (Md-Zain & Ch’ng, 2011).
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Table 1: Comparison of daily activities budget across Colobines

Activities budget
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No. Species Location Type of habitat Sociall Reference
Resting Feeding Moving ocla
others
1 Nasalis larvatus Sabah, Malaysia Natural riverine forest 76.5% 19.5% 3.5% <1% Matsuda etal.,
2009
. . Disturbed secondary
2 P. femoralis JOhOI’, Malay5|a forest 43% 26 % 26 % 5 % This study
) P rubicunda Kalimantan, Lowland intact rainforest ~ 48% 293%  14% 0.4% Smith et al.,
Indonesia 2013
4 P potenziani Mentawaiisland,  Undisturbed mixed forest " 318 6.2 0.6 Hadi et al.,
Indonesia events/h events/h events/h events/h 2012
Kon Ka Kinh Long et al.,
5 P. cinerea National Park, Forest Reserve 37.0% 11.9% 25.8% 25.1% 2010
Vietnam s |
6 R. bieti Samage Forest, Sub-tropical forest reserve  28.5 % 38.5% 19.1% 13.9% rueter etal.,
China 2013
Machiara National ~ Temperate Himalayan Minhas etal,
7 S. e. ajax . pere 4 43.83% 31.71% 12.43 % 12.03 % 2010; Dar et
Park, Pakistan forest, livestock al. 2012
8 Mentawai island, . . 49.8 27.7 5.6 2.1 Hadi et al.,
S. concolor Indonesia Undisturbed mixed forest events/h events/h events/h events/h 2012
9 T. obscurus Penang, Disturbed forest reserve  23.96% 40.00%  2251% 1351 ~ MdZan&
Malaysia Ch’ng, 2011
. . Ruslin et al.,
10 T. obscurus UKM, Malaysia Disturbed forest reserve 38.31% 40.81% 19.19% 1.68%
2014
; Cat Ba Island, Natural island, national Schneider et
11 T. p. poliocephalus ' 66% 15% 11% 8%
Vietnam park al., 2010
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Moving activities account for 26% of the
daily activity budget and are nearly close as
the percentage in the study on P.cinerea and
T. obscurus, which are 25.8% and 22.51%,
respectively (Long et al., 2010; Md-Zain &
Ch’ng, 2011). Moving activities are related to
multiple factors such as digestive physiology,
ranging area, disturbance, threats, food
abundance, weather, and population dynamics.
Semi-habituated T. obscurus in Penang do not
bother with human presence in the recreational
area and thus can move freely (Md-Zain &
Ch’ng, 2011). However, N. larvatus is found to
be the least moving (3.5%) in Table 1 and seems
to be related to its great resting time and the
harem group comparably with our study where
the focal group Dara is all-male band (Matsuda
et al., 2009).

Social activities score the least in the daily
activity budget of P. femoralis (5%). They are
adult all-male band thus the percentage seems
to be similar in pattern as in the other studies.
Though P. femoralis are ranging and moving
in a group, social activities were very few to
be recorded compared with other activities.
One extreme percentage was shown by P.
cinerea, where socialising made up of 25.1% of
their daily activity budget (Long et al., 2010).
P. cinerea in the study consist of a number
of infants and juveniles where they mostly
displayed playing, scrambling, and calling each
other when the adults were feeding (Long etal.,
2010). P. femoralis in our study also display
playing behaviour between adult males and
sympatricaly ranging M. fascicularis based on
our observation.

The differences of daily activity budget
of P.femoralis in this study did not vary much
between seasons. Based on the result, during the
fruiting season their activities comprised moving
(25%), feeding (27%), resting (42%), and
socialising (5%), whereas activities during the
non-fruiting season comprised moving (28%),
feeding (20%), resting (47%), and socialising
(5%). Feeding behaviour of P. femoralis did
reduce in the non-fruiting season maybe because
of the availability of fruits in the ranging area,
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although this was statistically insignificant.
The study area has a fruit orchard planted
by villagers that provided high-calorie fruits
such as durian (Durio zibenithus), rambutan
(Nephelium  lappaceum), banana  (Musa
acuminata x balbisiana), jackfruit (Artocarpus
heterophyllus), and mango (Mangifera indica).
On top of that, two top commodity plants of
Malaysia, which are rubber (Heveabrasiliensis)
and oil palm (Elaeis guineensis), were also
available in the study area and were consumed
by P. femoralis.

Fruits are made up of simple sugars and
have readily available nutrients (Harahap et al.,
2012), thus it can reduce the resting activity
for digestion in the fruiting season (42%)
compared with the non-fruiting season (47%).
However, the fruit eating activities did not vary
significantly for the case of P. femoralis in Kg.
Johor Lama. Based on observations, there are
several evergreen fruiting trees such as oil palm,
rubber, and cempedak trees (Artocarpus integer)
that offer fruits for P. femoralis. Although in
non-fruiting seasons, P. femoralis are still able
to consume fruits from evergreen fruiting trees
as fallback food. Fallback foods are the resource
of relatively low-preference foods that are used
seasonally when preferred foods are unavailable
(Marshall & Wrangham, 2007). The behaviour
of relying on fallback foods was also exhibited
by other species of colobine monkeys. Maroon
langur (P. rubicunda), show the dependence
on young leaves of Spatholobus macropterus
(liana, Leguminosae) as fallback foods when
the preferred foods are unavailable (Hanya &
Bernard, 2012). P. femoralis were recorded
to consume evergreen fruiting trees such as
rubber fruits (H. brasiliensis), oil palm fruits (E.
guineensis), and banana fruits (M. acuminata
x balbisiana) in the non-fruiting season. The
non-fruiting season also indicated a higher
percentage of moving to rationalise the need
of travelling to search for high-calorie food. In
conclusion, P.femoralis can adapt well to food
availability to optimise their foraging strategy.
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Conservation and Human-Langur Conflict of
P. femoralis

Comparing the data gained in this study with
other langurs ranging in disturbed habitat,
P. femoralis show that their daily activity budget
was different from T. obscurus in Penang and
UKM, Malaysia. Both cases show that feeding
behaviour dominated the daily activity budget
compared with P. femoralis in our study.
P. femoralis showed resting activity budget as
the main activity similar to N. larvatus in Sabah
that ranged in natural riverine forest (Matsuda
et al., 2009). This may indicate that P.femoralis
has totally habituated with humans in the area
as they behave normally like other colobines
that lived in natural forest and intact forest
(Schneider et al., 2010; Smith et al., 2013).

In contrast, P. femoralis did encounter
conflicts with humans as they ranged inside the
village and consumed fruits from the village
orchard based on our observation on the field.
For example, P. femoralis was found to consume
mango (M. indica) and banana (M. acuminata
x balbisiana). As a result of this, we recorded
a villager who aimed a slingshot and clapping
hands to deter the P. femoralis, signifying it as
pest. Pest behaviour may be directly related to the
shrinking habitat size and conversion of forest
into agriculture land such as oil palm plantation.
Other instances such as human settlements,
forest clearance, and human—primate conflicts
are known as threats for the conservation of
the species (Nijman et al., 2008). However,
P. femoralis was found consuming an invasive
species Mikania micrantha, that usually becomes
a problem in disturbed habitat as its rapid spread
becomes threats to both natural and agricultural
environments, Kills or reduces growth of
preferred species, severely impacts biodiversity
and agriculture production (Day et al., 2016).
Another colobine monkey, capped langur
(Trachypithecus pileatus) was also recorded to
have largely consumed M. micrantha (11.2%)
from overall 43 species during winter in India
(Solanki et al., 2008). Further studies may prove
that the ecological function of P. femoralis in
disturbed habitat is to control invasive species

and balance out the notion of P. femoralis as
solely pest. Opportunistic pest behaviour of the
banded langur seen in Kg. Johor Lama is not
naturally ignited but a behavioural drift due to
multiple ecological and behavioural factors as
for other colobines (Hill & Wallace, 2012; Hill,
2017).

Conclusion

This study provides first systematic record of
daily activity budget for P.femoralis in Malaysia,
and based on their activity pattern, it was found
to be fairly similar to other colobines. The daily
activity budget displayed by P. femoralis gave an
overview of population viability, which then can
be applied into conservation and management
effort. Further study should be focused on
ranging behaviour, canopy use, terrestrial
behaviour, and population dynamics to truly
understand the behaviour of P. femoralis.
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