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Introduction

Capped langurs, Trachypithecus pileatus, occur in Ban-
gladesh, Bhutan, Northeast India, northwestern Myanmar 
and southern China (Roonwal and Mohnot 1977; Zhang et 
al. 1981; Khan and Ahsan 1986; Ahsan 1994; Srivastava 
1999; Das et al. 2020).  They are mostly folivorous (Choud-
hury 1989; Stanford 1991a) but consume a variety of food 
items including fruits and flowers (Solanki et al. 2008a). 
Studies have demonstrated their folivory in the Pakhui Wild-
life Sanctuary, India (Solanki et al. 2008a), Northeast India 
(Gupta 1996) and in Madhupur National Park, Bangladesh 
(Stanford 1991a).

Their diet is influenced by a number of environmen-
tal factors, including the condition of their habitat, and the 
availability, quality, dispersion, and abundance of resources 
available to them (Ganguli et al. 1964; Majumder et al. 
1967; Tejwani 1994).  The phenological stages of a plant 
influence the food choice of primates (Freeland and Janzen 
1974; Milton 1980; Solanki et al. 2008a) and they may alter 
their feeding strategy in relation to the availability of spe-
cific resources (Chapman 1988).  Seasonal resource abun-
dance affects the dietary composition (Remis 1997; Tutin 
et al. 1997).  Food selection is also affected by physiologi-
cal status, reproduction and lactation, and by sex (Altmann 
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1980; Clutton-Brock et al. 1989; Garber 1987).  Even tree 
size influences selection (Stevenson et al. 1994; Yiming et 
al. 2002).

The diet of the capped langur has been studied in Ban-
gladesh (Islam and Husain 1982; Stanford 1991a; Kabir 
2002) and India (Solanki et al. 2008a; 2008b; Choudhury 
2012), with the focus being on food items, and the plant 
species and habits in the diet in undisturbed forests.  Here 
we examine the dietary flexibility of capped langurs in the 
Madhupur National Park as well as in human-dominated 
areas adjacent to the park, where the groups raid crops at 
times of food scarcity.  We recorded the times and the rea-
sons behind their movement from the park to areas of human 
habitation and the dietary composition during lean periods 
and recorded the important food plants in and around the 
deciduous forest as a contribution to long-term conservation 
measures for the species.

Methods

Study area
The study was carried out in Madhupur National Park 

(8,436 ha; 24°41.323'N, 90°8.275'E) (Fig. 1), 50 km south 

of the Garo Hills in the state of Meghalaya, India, and about 
151 km north of Dhaka, the capital of Bangladesh (Khan and 
Ahsan 2015).  The altitude of the park is about 20 m above 
sea level (Monirujjaman and Khan 2018).  The climate there 
is tropical.  During the study period the temperatures ranged 
from 7°C to 38°C and the yearly total precipitation was 
2899.1 mm. The highest monthly precipitation recorded was 
555.1 mm in June. The highest average relative humidity 
was 87% in July and September and the lowest average rela-
tive humidity was 71% in March.

The Madhupur forest is on a slightly elevated tract of 
land, approximately 1–2 m in height over the surrounding 
plains. There are numerous depressions with gentle slopes 
intercepting flat ridges that run north to south forming the 
irregular masses of highlands with gentle slopes.  These 
highlands are intercepted by numerous depressions—long 
and narrow ditches where paddy is cultivated.  In the rainy 
season the low-lying depressions accumulate water and 
become marshy.  They dry up in the Summer and Winter 
seasons but they expand into broad shallow swampy areas 
in the rainy season covered with aquatic plants, grasses and 
reeds.  The forest is partly dense, with slim-trunked trees and 
there are also areas of scrub and bush.  Vegetation in the area 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The study area in north central Bangladesh, District of Tangail, administrative region (upazila) of Madhupur (map source: Reza 2014; http://wikimapia.org/).
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Group Group 
size

Recorded 
date and time

Recorded 
area GPS 

Group composition

AM AF SAM SAF JM JF In

Gr-1 7 03/04/2016
06:00 hr Joloi 24°40'44.39''N

90° 7'37.87''E 1 1 2 3 0 0 0

Gr-2 4 24/04/2016
06:30 hr Telki 24°40'22.61''N

90° 7'9.58''E 1 1 1 1 0 0 0

Gr-3 11 15/05/2016
06:00 hr Joloi 24°40'44.48''N

90° 7'41.81''E 1 3 2 3 0 1 1

Gr-4 5 19/05/2016
11:30 hr Joloi 24°40'32.23''N

90° 7'32.27''E 1 4 0 0 0 0 0

Gr-5 10 25/05/2016
11:20 hr Joloi 24°40'26.61''N

90° 7'25.05''E 1 4 1 0 0 0 4

Gr-6 11 26/05/2016
10:30 hr

Human 
habitation 
(Harinatala 
village)

24°41'41.25''N
90° 8'49.87''E 1 5 1 0 2 2 0

Gr-7 12 05/06/2016
06:00 hr Joloi 24°40'48.10''N  

90° 7'40.46''E 2 4 1 1 0 0 4

Gr-8 3 21/07/2016
12:30 hr

Joloi 
(Garo village)

24°40'32.71''N
90° 7'49.81''E 1 1 1 0 0 0 0

Gr-9 6 23/07/2016
14:00 hr Lohoria 24°41'33.91''N

90° 7'28.89''E 1 2 1 1 0 0 1

Gr-10 5 23/07/2016
14:15 hr Lohoria 24°41'32.77''N

90° 7'19.86''E 1 2 1 0 0 0 1

Gr-11 9 24/07/2016
09:00 hr Lohoria 24°41'38.85''N

90° 6'54.36''E 1 3 1 1 0 2 1

Gr-12 10 24/07/2016
10:00 hr Dokhola 24°41'55.20''N

90° 4'46.61''E 1 2 1 1 1 2 2

Gr-13 6 13/08/2016
17:45 hr Joloi 24°40'37.86''N

90° 7'38.36''E 2 2 0 1 0 0 1

Gr-14 9 01/09/2016
10:30 hr

Human 
habitation 
(Razabari 
beat)

24°40'27.19''N
90° 8'42.60''E 1 4 0 1 1 2 0

Gr-15 14 30/09/2016
07:45 hr Joloi 24°40'41.14''N

90° 7'35.56''E 1 7 1 2 1 2 0

Gr-16 6 12/11/2016
11:15 hr

Human 
habitation 
(Kathalia 
village)

24°40'44.40''N
90° 8'38.77''E 1 3 0 0 2 0 0

Gr-17 14 27/01/2017
12:00 hr Rasulpur 24°41'17.57''N

90° 8'20.37''E 1 5 1 1 3 2 1

Gr-18 12 31/03/2017
10:30 hr

Human 
habitation 
(Harinatala 
village)

24°41'42.79''N
90° 9'2.77''E 1 5 1 0 1 3 1

Total = 20 58 16 16 11 16 17

% 13 37.7 10.4 10.4 7.1 10.4 11
 AM – Adult male, AF – Adult female, SAM – Sub-adult male

SAF – Sub-adult female, JM – Juvenile male, JF – Juvenile female, In – Infant

Table 1. Group size, age-sex structure and GPS location of the study groups.
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is dominated by Sal (Shorea robusta) associated with other 
deciduous trees (Khan 2010).

Data collection
Data on diet presented here are the percentage of time 

spent eating particular food items as the unit of measure-
ment. We used instantaneous scan sampling (Altmann 1974) 
with a 10-minute interval to collect data on feeding ecology 
during April 2016 to March 2017 in natural forest and areas 
of human habitation near the national park.  Fortnightly, two 
consecutive following days were spent sampling 18 groups 
(Table 1).  Each scan took 30-75 seconds to obtain data for all 
group members.  Observations began at sunrise and ended in 
the evening when the capped langurs entered their sleeping 
trees.  We accompanied the langurs on 104 days, totalling 
1,144 hours and providing 4,168 feeding scans.  November 
through February is the cool Winter season, March to June 
the hot Summer, and July to October the Monsoon season.

We recorded the food plant species and plant parts eaten 
by the langurs.  Food items were classified into (1) leaves, 
(2) flower buds, (3) flowers, (4) fruits, (7) seeds, (8) shoots 
and (9) bark.  Drinking water and occasional food items such 
as ingestion of soil from termite trails were also recorded.

The local names of the food plant species were obtained 
from a local field guide.  Both known and unknown food 
plants were photographed, and representative samples 
(leaves, flowers and fruits) were collected for herbarium 
specimens and subsequent identification (Siddiqui et al. 
2007; Ahmed et al. 2008a, 2008b, 2009a, 2009b, 2009c, 
2009d).  Plant specimens were sent to the Dhaka University 
Salar Khan Herbarium.

The heights at which the langurs were feeding was 
recorded through visual estimation and categorized as upper 
canopy (above 20 m), middle canopy (10–20 m) and lower 

canopy (up to 10 m), following Solanki et al. (2008a) and 
Martin and Bateson (2007).

Data analysis
The percentage of feeding time on different food items 

was calculated as described by Gupta and Kumar (1994).  
Food diversity and food preferences were calculated on the 
basis of feeding time on a plant species and the part of the 
particular plant consumed as per the procedures indicated by 
Sussman (1987) and Bartlett (1999).  The Shannon-Wiener 
Diversity Index was used to examine seasonal variation in 
dietary diversity.  The T-test was used for monthly varia-
tion and the Chi-squared Test was used to examine seasonal 
variation in the food plant species.  Statistical significance 
for all analyses was set at P <0.05.

Results

Food and food preferences
The capped langurs ate leaves (tender, young, and 

mature), fruits (unripe and ripe), flower buds, flowers, seeds, 
bamboo shoots, bark, and soil from termite trails.  Seventy-
seven plant species provided food for the capped langurs.  
Leaves were much preferred (55.43%, n = 51 species) fol-
lowed by fruit (25%, n = 23 species), flowers (7.61%, n = 7 
species), seeds (5.43%, n = 5 species), flower buds (4.35%, 
n = 4 species), and shoots and bark, which were equally 
selected (1.09%, n = 1 species each).  Of the total food plants 
(77 species), 45 species were in the forest in the park, 39 
species were in the area of human habitation and seven spe-
cies were in both areas.  Capped langurs consumed leaves, 
fruits, flowers, flower buds, and seeds in the forest and in 
the area of human habitation, but bamboo shoots and bark 
were eaten only in the latter.  The langurs ate the leaves of 51 

Figure 2. Percentages of food items in the diet of the capped langur.
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species (69.05%, n = 29 species and 62.86%, n = 22 species 
in the forest and the area of human habitation, respectively) 
(Fig. 2).

The capped langurs drank accumulated rainwater from 
tree trunks in the forest or other available water sources such 
as ditches and cratches (large clay bowls used for cattle feed) 
in the area of human habitation.  They ate young leaves, 
flowers and fruits in the early morning, but mature leaves, 
seeds and shoots more at mid-day. 

Monthly variation of food items
Food preference varied across the year (Fig. 3).  Leaves 

were highly preferred in August (19.12%, n = 13 species) 
and least in March (1.47%, n = 1).  Fruit preference was 
highest in April and June (22.22%, n = 6) and lowest in 
February and July (4.17%, n = 1).  Due to lack of available 
fruits, none were consumed during September and October.  

Flowers were eaten in April and August (28.57%, n = 2), 
flower buds in January, April, June and November.  They 
were seen to eat bamboo shoots just once, in November, and 
bark in August.  Adult-males were observed ingesting soil 
covering termite trails in May.  The consumption of differ-
ent food items in different months varied significantly (H = 
30.21, df = 11, n = 60, p< 0.05).

Seasonal dietary diversity
Leaves, flowers and fruits were predominant in the 

Summer, and seeds in the overlapping Winter and Monsoon 
seasons (Fig. 4), but the consumption of different food items 
was not significantly different between seasons (χ² = 0.5471, 
df = 12, p >0.05).  Flower buds were eaten in   the Winter 
and Summer, bamboo shoots just once in Winter, and like-
wise tree bark in the Monsoon season.

Figure 3. Monthly variation of different food items consumed by the capped langur.

Figure 4. Seasonal variation of different food items consumed by the capped langur.
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Table 2. Food plant species in the diet of the capped langur in Madhupur National Park. Species with an ‘*’ have not been reported in earlier studies (Islam and Husain 
1982; Stanford 1991a) (Family names are arranged alphabetically). 

Scientific Name Local name Family Habit Part 
eaten1 Month

% of 
feeding 
records

Rank

1 *Thunbergia fragrans Roxb. – Acanthaceae Climber YL Apr 0.85 34

2 *Thunbergia grandiflora Roxb. Nillata Acanthaceae Climber YL, ML, 
FB, Fl Jun 0.58 50

3 Mangifera indica L. Aam Anacardiaceae Tree UFr, RFr Jun 0.42 63

4 *Annona reticulata L. Nonaata Annonaceae Tree RFr Mar 0.53 55

5 Miliusa velutina (Dunal) Hook. f. & Thom. Gandigajari Annonaceae Tree YL May 3.7 8

6 *Uvaria hamiltonii Hook. f. & Thom. Banarkala Annonaceae Shrub YL, RFr Apr, Aug 0.97 25

7 Wrightia coccinea. Dudh-koraiya Apocynaceae Tree YL May 0.68 44

8 *Rhaphidorpha peepla (Roxb.) – Araceae Climber YL Apr, May 0.88 32

9 *Areca catechu L. Supari Arecaceae Tree UFr Aug 0.25 67

10 Mikania cordata (Burm. f.) Robinson Assamlata Asteraceae Climber YL, ML Apr, May 1.47 14

11 *Oroxylum indicum (L.) Kurz Nasona Bignoniaceae Tree YL May 1.22 23

12 *Bombax ceiba L. Tula Bombacaceae Tree YL Sep 0.81 36

13 *Bursera serrata Wall. Ex Colebr. Chitrika Burseraceae Tree YL, RFr Apr 3.95 4

14 Bauhinia malabarica Roxb. Karmai Caesalpiniaceae Tree YL May, Jun 0.63 49

15 *Tamarindus indica L. Tetul Caesalpiniaceae Tree RFr Jan 0.54 54

16 Capparis zeylanica L. Asarilata Capparaceae Climber YL Apr 0.57 51

17 *Carica papaya L. Pepe Caricaceae Shrub YL Dec 0.52 56

18 Terminalia bellirica (Gaertn.) Roxb. Bohera Combretaceae Tree UFr Apr 0.94 28

19 *Merremia umbellata (L.) Hallier f. Sadakalmi Convolvulaceae Climber YL Feb 0.69 43

20 *Coccinea grandis (L.) Voigt Telakucha Cucurbitaceae Climber TL, YL, 
FB, Fl Nov 0.95 27

21 Dillenia pentagyna Roxb. Ajuli Dilleniaceae Tree RFr May, Jun 5.34 1

22 *Dioscorea bulbifera L. Pagla alu Dioscoreaceae Climber UFr Nov 0.66 46

23 *Dioscorea pentaphylla L. Jhum alu Dioscoreaceae Climber YL Jun 0.43 62

24 *Dioscorea sp. 1 Gas alu Dioscoreaceae Climber YL, UFr Aug 0.72 41

25 *Dioscorea sp. 2 Gas alu Dioscoreaceae Climber YL May 0.75 39

26 *Dioscorea sp. 3 – Dioscoreaceae Climber ML Aug 0.53 55

27 Shorea robusta Roxb. ex Gaertn. Gajari/Sal Dipterocar-
paceae Tree YL May 1.25 21

28 *Elaeocarpus robustus Roxb. Jalpai Elaeocarpaceae Tree TL Feb 0.44 61

29 *Aporosa dioica (Roxb.) Muell.-Arg. Patakharulla Euphorbiaceae Tree RFr May, Jun 0.39 65

30 *Bridelia tomentosa Blume Khoi Euphorbiaceae Tree UFr Dec 0.21 68

31 *Gelonium multiflorum A.  Juss. – Euphorbiaceae Tree YL Feb 0.77 38

32 *Manihot esculenta Crantz. Kasava/
Simul Alu Euphorbiaceae Shrub YL May 0.49 58

33 Dalbergia lanceolaria L. f. – Fabaceae Tree YL, Fl Apr 0.65 47

34 Dalbergia sp. – Fabaceae Tree YL Dec 0.67 45

35 *Erythrina ovalifolia Roxb. Kantamandar Fabaceae Tree YL Aug 0.47 59

36 Mucuna sp. – Fabaceae Tree YL Sep 0.45 60

37 Spatholobus sp. – Fabaceae Climber YL Sep 0.51 57

38 *Litsia glutinosa (Lour.) Robinson Kukurchita Lauraceae Tree TL, YL, Br Aug 0.79 37

39 Litsea monopetala (Roxb.) Pers. Kharajora Lauraceae Tree YL, UFr Apr 4.83 2

40 *Loranthus falcatus L.f. Pargacha Loranthaceae Parasitic YL, ML Jan, Jun 0.70 42
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Table 2.  Cont'd.

Scientific Name Local name Family Habit Part 
eaten1 Month

% of 
feeding 
records

Rank

41 *Aphanamixis polystachya (Wall.) R N. Parker. Pitraj Meliaceae Tree TL, ML Nov 1.34 18

42 *Chickrassia tabularis (A. Juss.) Wight & Arn. Chickrass Meliaceae Tree UFr Aug 1.33 19

43 *Melia sempervirens (L.) Sw. Goranim Meliaceae Tree YL Aug 1.29 20

44 *Toona ciliata M.  Roem. Pia Meliaceae Tree YL Jan 0.65 47

45 Acacia auriculiformis A.Cunn. ex Benth. & Hook Akashmoni Mimosaceae Tree MS Nov 0.89 31

46 Acacia pennata (L.) Willd. Kuchi lot Mimosaceae Climber YL Feb 0.93 29

47 Albizia lebbeck  (L.) Benth. & Hook. Kalo-koroi Mimosaceae Tree TL, MS Aug 3.78 5

48 Albizia procera (Roxb.)  Benth. Koroi Mimosaceae Tree MS Nov 3.73 6

49 Albizia sp. – Mimosaceae Tree YL Aug 1.44 15

50 *Leucaena leucocephala (Lamk.) de Wit. Ipil-Ipil Mimosaceae Tree IS Jan, Oct 3.71 7

51 Samanea saman (Jacq.) Merr. Rendikoroi Mimosaceae Tree YL Aug 3.67 10

52 Artocarpus lacucha Buch.-Ham. Dewa Moraceae Tree YL, RFr Apr 0.92 30

53 Ficus benghalensis L. Krishna-bot Moraceae Tree UFr, RFr Dec, Jun 2.55 12

54 *Ficus hispida L. f. Kak dumur Moraceae Tree UFr, RFr Apr 0.93 29

55 *Ficus racemosa L. Jagga dumur Moraceae Tree UFr, RFr Apr 0.84 35

56 *Ficus retusa L. Jir Bat Moraceae Tree UFr, RFr Jun 0.93 29

57 *Ficus rumphii Blume Hijulia Moraceae Tree UFr, RFr Apr 0.96 26

58 *Morus alba L. Tunt Moraceae Tree YL Feb 0.64 48

59 Streblus asper Lour. Shaowra Moraceae Tree YL Apr 1.43 16

60 *Musa paradisiaca L. Aittakola Musaceae shrub UFr Nov 0.84 35

61 *Syzygium samarangense (Blume) Merr. & Perry Jamrul Myrtaceae Tree FB, Fl Jan 1.23 22

62 *Bambusa tulda Roxb. Talla bans Poaceae Tree Sh Nov 0.38 66

63 *Ziziphus mauritiana Lamk. Baroi Rhamnaceae Tree UFr Nov 2.83 11

64 *Anthocephalus chinensis (Lamk.) A. Rich.ex Walp. Kadam Rubiaceae Tree YL, Fl Aug 3.68 9

65 Haldina cordifolia (Roxb.) Ridsdale Kaika Rubiaceae Tree TL, YL Apr, Aug 4.16 3

66 Randia sp. Mankata Rubiaceae Tree UFr Jul, Aug 0.45 60

67 *Citrus aurantifolia (Christm. & Panzer) Swingle Lebu Rutaceae Shrub UFr Jan 3.68 9

68 Citrus grandis (L.) Osbeck Jambura Rutaceae Tree TL Feb 1.37 17

69 *Erioglossum edule Blume Baraharina Sapindaceae Tree RFr Jun 0.58 50

70 *Schleichera oleosa (Lour.) Oken. Joyna Sapindaceae Tree YL May 1.22 23

71 *Pterospermum acerifolium (L.)  Willd. Kanak champa Sterculiaceae Tree FB, Fl, MS Apr 0.73 40

72 *Trema orientalis (L.) Blume Jiban Ulmaceae Tree YL Jan, Aug 0.86 33

73 *Gmelina arborea Roxb. Gamari Verbenaceae Tree TL Aug 1.51 13

74 *Tectona grandis L. f. Segun Verbenaceae Tree TL, Fl Aug 0.68 44

75 *Vitex sp. 1 – Verbenaceae Tree YL May 0.53 55

76 *Vitex sp. 2 – Verbenaceae Tree YL Oct 0.53 55

77 Vitis sp. – Vitaceae Climber YL Jun 0.58 50

1Note: IS – Immature seeds; MS – Mature seeds; UFr – Unripe fruit; RFr – Ripe fruit; TL – Tender leaves; YL – Young leaves; ML – Mature leaves; FB – Flower 
buds; Fl – Flowers; Sh – Shoots; Br – Bark.
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Food availability in different months and seasons influ-
ences the diet of capped langurs.  They increased their 
consumption of new leaves in the Summer.  Trees were 
a source of food throughout the year, but climbers just in 
eight months, shrubs in six months and parasitic plants in 
two months. The dietary diversity was highest in Summer at 
Madhupur National Park due to the increased availability of 
diverse food items.

Food plant species diversity
A total of 77 plant species belonging to 38 families were 

included in the diet, of which 72.73% (n = 56 species) were 
trees, 6.49% (n = 5) were shrubs, 19.48% (n = 15) were 
climbers and 1.30% (n = 1), the parasitic Loranthus falcatus 
of the Loranthaceae  family (Table 2).  Based on the total 
feeding records (4,168 feeding scans) it was revealed that, 
Dillenia pentagyna (5.34%), Litsea monopetala (4.83%), 
Haldina cordifolia (4.16%), Bursera serrata (3.95%) and 
Albizia lebbeck (3.78%) were the top five preferred food 
plant species.  The capped langurs consumed leaves from 
51 species, followed by fruits (23 species), flowers (7 spe-
cies), seeds (5 species) and others (Table 2).  The selection 
of different food plants in two different habitats (forest and 
human habitation) was significantly different (c² = 0.34, df = 
6, p < 0.05).  The forest is the main provider.  Trees, shrubs 
and climbers provided food in every season.  The leaves of 
Loranthus were eaten only in January (Winter) and June 

(Summer).  Sixty-five food plants supported the diet for just 
one month and the remainder for two months in the year.

Preferred food plant families
The preferred food plant family was Moraceae (10.39%, 

n = 8 species), the second was Mimosaceae (9.09%, n = 7), 
and third were Dioscoreaceae, Euphorbiaceae and Fabaceae 
(6.49%, n = 5 each) (Fig. 5).

Monthly variation of food plant species
The number of food plant species in different months 

ranged from 2 to 22 (mean 11.08 ± 6.78, n = 12).  May 
was the month with the most diverse diet (28.57%, n = 77) 
with 22 species, and March the least diverse (2.60%, n = 
77) (Fig. 6).  The number of food plant species did not vary 
significantly (t = 0.001704, p = 0.998671) between different 
months. 

Seasonal variation of food plant species
The number of food plant species varied significantly 

(c2 = 3.97, df = 1, p < 0.01) in the two habitats (forest and 
the area of human habitation) in the different seasons.  In 
the forest habitat the highest number of food plant species 
was recorded in Summer (73.08%, n = 38) but in the area 
of human habitation it was highest in Winter (55.55%, n = 
20). New leaves flushed in Summer.  The Shannon-Wiener 
Index (H) ranged from 1.06–1.11, the lowest in Winter and 
the highest in Summer.

Figure 5. Food plant families preferred by the capped langur.
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Figure 6. Monthly variation of plant species in the diet of the capped langur.

Preferred feeding height
The capped langurs showed no particular preference.  

They used the forest floor to the upper canopy (range 0–24.4 
m, mean 10.12 ± 6.4, n = 77) for feeding. When feeding, they 
were most often in the middle canopy (Fig. 7). On occasion 
they would go to the forest floor to pick up fallen fruits of 
the tree Citrus aurantifolia, for example, and to drink water.

Discussion

Leaves were the dominant food item in terms of time 
spent feeding, followed by fruits and flowers, in line with 
the studies of Islam and Husain (1982), Stanford (1991b) 
and Hasan (2017).  Leaves are also dominant in the diets of 
Trachypithecus phayrei in Bangladesh, but not the Hanuman 
langur, Semnopithecus entellus, in Keshabpur where fruits 
and seeds were found to comprise more than half of their 
diet and leaves only 42% (Khatun et al. 2011) (Table 3).  
Young leaves were highly preferred by the capped langurs, Figure 7. Canopy preferences by the capped langur for feeding.

Species Leaves Flowers Fruits & 
seeds Shoots Buds Bark Study area Source

T. pileatus 61.81 6.36 29.1 0.91 0.91 0.91 Madhupur NP This study

T. pileatus 68 3.6 26.5 2 – – Madhupur NP Islam & Husain (1982)

T. pileatus 66.8 7.0 33.7 – – – Madhupur NP Stanford (1991a)

T. pileatus 40.5 18 37.5 – – – Rema Kalenga WS Kabir (2002)

T. phayrei 51 16 14 19 – – Lawachara NP Aziz & Feeroz (2009)

T. phayrei 46.6 17.5 34.3 – – – Rema Kalenga WS Kabir (2002)

S. entellus 42.3 2.4 53.2 – – – Keshabpur Khatun et al. (2011)

Table 3. Proportion of time spent in feeding and percentage of different food consumed by Trachypithecus pileatus, 
Trachypithecus phayrei and Semnopithecus entellus in Bangladesh. NP = National Park; WS = Wildlife Sanctuary.
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similar to the Phayre’s langurs studied by Kabir (2002) in the 
semi-evergreen forest of the Rema Kalenga Wildlife Sanc-
taury, Bangladesh.  This preference is due to the high pro-
tein content and low fiber of flush and young leaves (Milton 
1979; Waterman 1984).  Young leaves accounted for 59.7% 
of 4,168 total feeding records throughout the course of this 
study.  This differs from the findings (11% of total feeding 
records) of Stanford (1991a) 30 years ago at the same study 
site as the groups were restricted to the national park area.

Primates regulate their diets in response to seasonal 
food fluctuations (Bennett 1983; Davies 1984).  In the decid-
uous forest where the capped langurs live, leaves are shed in 
the Winter and the langurs turn to other foods.  The season 
when food-type diversity was lowest was the Summer with 
the flush of their favored new leaves (Stanford 1990, 1991a; 
Solanki et al. 2008a).  Hasan (2017) found the same for his 
capped langurs in semi-evergreen forest (Satchari National 
Park), Bangladesh.  Leaves as such comprise the predomi-
nant food in Summer, in line with the findings of Solanki et 
al. (2008a) at Pakhui Wildlife Sanctuary, India.

The number of plant species that we recorded in the diet 
(77) was higher than in earlier studies in the same area (Islam 
and Husain 1982, Stanford 1991a).  This may be because 
groups in our study foraged in natural habitats in association 
with human habitation.  Almost forty years ago, Islam and 
Husain (1982) recorded 26 food plants, and thirty years ago 
Stanford (1991b) recorded 35. The groups were confined to 
natural forest.  The number of food plant species recorded 
for capped langurs was also lower in other areas: 52 food 
plant species in Satchari National Park (Hasan 2017) and 
70 in the Rema Kalenga Wildlife Sanctuary (Kabir 2002) in 
Bangladesh, and 52 in the Pakhui Wildlife Sanctuary, India 
(Solanki et al. 2008a).  Ahsan and Khan (2006) recorded 
43 species and Khatun et al. (2011) counted 91 for Sem-
nopithecus entellus at Keshabpur in Bangladesh.  Aziz and 
Feeroz (2009) documented 29 food plant species for Tra-
chypithecus phayrei at Lawachara National Park and Kabir 
(2002) recorded 80 food plant species in the Rema Kalenga 
Wildlife Sanctuary.  Capped langurs obtained leaves from 
51 plant species in the study area, whereas Stanford (1991a) 
reported 22 species as sources of leaves in the Madhupur 
National Park.  The preference of food trees was not only 
influenced by the number and density of trees (Solanki et al. 
2008b; Hasan 2017) but also the different floristic composi-
tions of their habitats (Mohnot 1971; Hladik 1977; Gupta 
and Kumar 1994; Solanki et al. 2008a).

The Moraceae provided the most food plant species for 
the capped langurs in our study, as was found in the study 
of Hasan (2017) in the Satchari National Park, Bangladesh. 

The capped langurs focused on young leaves, flowers 
and fruits in the early morning and mature leaves at mid-day, 
as was found by Hasan (2017) at the Satchari National Park.  
The plausible reason to consume varieties of food parts 
might be to fulfill their energy demand after overnight fast-
ing as indicated by Raemaekers (1978).  Seeds and shoots 
were eaten around mid-day. 

The capped langur fed largely in the middle canopy, as 
was found by Kabir (2002) and Hasan (2017).  This might be 
to protect themselves from direct sunlight and rain. 

Conclusions

Dietary composition of the capped langurs in Madhu-
pur National Park is influenced by the temporal abundance 
of food items.  They are predominantly folivores but tend 
to diversify their diet during lean periods in Winter.  Sea-
sonal scarcity of foods forced them to invade human habi-
tation around the national park.  Eating foods from a large 
variety of food plants adapts them well to deciduous forest.  
A detailed phenological study may provide a better under-
standing of the dietary changes and habitat suitability of this 
langur in this fragmented forest. 
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