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Abstract  

 Red panda (Ailurus fulgens fulgens) an endangered species inhabits foot-

hills of eastern Himalayas are less studied and deprived in scientific documen-

tation, costing its conservation efforts to be faint. Behavioural pattern is funda-

mental to understand species and improve the conservation practices. Activity 

and feeding pattern of eight captive red pandas housed at two different places 

viz., display and conservation breeding centre; total of 55% captive population, 

were studied at Padmaja Naidu Himalayan Zoological Park, Darjeeling, India 

for three consecutive months of summer acquiring 384 hours of observation. The 

percent mean activity and feeding behaviour was taken out per hour of observa-

tion. Red panda's activity pattern (χ2 = 48.540, p = 0.000) and feeding pattern 

(χ2 = 31.716, p = 0.000) found to be significant across the day length, they are 

more active at dusk (58.83±4.330), intermediately active at day time 

(39.69±2.113) and less active at dawn (15.17±2.367). While feeding have been 

recorded considerably high at dusk (8.73±1.958) then at day time (1.99±0.328) 

and dawn (1.19±0.679). The mean feeding found to be insignificant between the 

two housing places (U = 1.692E4, p = 0.660) but mean activity found to be sig-

nificant (U = 1.379E4, p = 0.001). Overall the captive red panda were highly ac-

tive at dusk with showing intermediate activity at day time and preferring feed-

ing at dusk. The study helps to understand species closely and provides baseline 

data for ex-situ red panda conservation programme at the park and rest of the 

world.  

Keywords: Red panda, Activity pattern, Captivity, Conservation breeding, 

Eastern Himalayas, Endangered species,  
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Introduction 

 First panda known to world was 

red panda (Ailurus fulgens) discovered 

by F. Cuvier 1825. There are two liv-

ing subspecies of red panda named as 

A. f. fulgens and A. f. styani (Wei et al. 

1999a; Choudhury 2001). They inhabit 

whole eastern Himalayan ranges con-

sisting of Nepal, Bhutan, India, China 

and Myanmar (Roberts & Gittleman 

1984; Johnson et al. 1988; Wei et al. 

1999a). India typically hosts the A. f. 

fulgens in its northern eastern region; 

West Bengal, Sikkim, Arunachal 

Pradesh, Meghalaya (Finn, 1929; 

Prater, 1948; Gee, 1964; Choudhury, 

1996, 1997) Arunachal Pradesh be-

lieves to have the largest population of 

red panda (Choudhury, 2001). The 

species is inhabits high altitude mon-

tane forests (oak mixed; mixed broad-

leaf conifer; and conifer) with dense 

bamboo-thicket understorey (Roberts 

and Gittleman 1984) with altitude 

range of 1500-4000m ASL (Catton, 

1990 and Prater, 1988). Being an en-

dangered species on IUCN Red List 

(Choudhury 2001; Hilton-Taylor, 

2000), it has given protection under 

The Indian Wildlife Act, 1972 

(schedule I). Due to its shy and arbo-

real nature this little wonder of nature 

is least study and deprived in scien-

tific documentation. Habitat destruc-

tion and poaching are big threats to its 

survival pushing the species towards 

extinction (Glatston, 1994; Choud-

hury, 2001). Ex-situ conservation ef-

forts are made globally to support the 

species through captive breeding with 

the elite aim of reintroduction 

(Glatston and Leous, 2005). To make 

such conservation effort successful de-

tail knowledge of species is necessary. 

Activity pattern are important criteria 

to deal with the species conservation 

(Zhou et al. 2007). Different food 

types, environmental conditions and 

human disturbance are known to af-

fect the activity pattern of the species 

(Amstrup & Beecham 1976; Roth & 

Huber 1986; Machutchon 2001; Winne 

& Kech 2004; James et al. 2006) which 

may lead to adverse health condition 

of species. Feeding pattern is essential 

tool to assess and maintain the health 

of species for successful breeding and 

hence maintaining healthy stock popu-

lation. Very much less is known about 

red panda conservation and its feeding 

(Wei et al., 1999a; Choudhury 2001; 

Wei et al., 1999b; Wei et al., 1999c). 

Few successful efforts are made before 

to study activity pattern of wild red 

panda (Hodgson, 1847; Johnson, 1988; 

Reid, 1991; Zhang et al., 2011), but no 

study has been reported from the cap-

tivity. It is equally important to know 

the status and activity pattern of cap-

tive red panda to accelerate its fading 

ex-situ conservation efforts. To sup-

port the captive breeding programme 

of endangered species like red panda 

knowing inside of activity and feeding 

pattern are must. Here we studies 

captive red panda population at Pad-

maja Naidu Himalayan Zoological 

Park, Darjeeling India with purpose to 

find out their activity and feeding pat-

tern. The findings will help to main-
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tain healthy population of red panda 

at park and will serve as base line 

data for its ex-situ conservation ef-

forts.  

Methodology  

 Study area: The Padmaja Naidu 

Himalayan Zoological Park (PNHZP) 

formally known as Himalayan Zoologi-

cal Park was established on 14th Au-

gust, 1958. The zoological Park is situ-

ated at an altitude of 7000 ft (2150 

mts) in Jawahar Parbat (Brichill) on 

northern fringe of Darjeeling town. 

The zoological park is situated in the 

lower Himalayas in 27°3’N and 88°

18’E, at the confluence of Ethiopian, 

Palaearctic, Mediterranean and Indo 

Malayan Flora and Fauna. Of the to-

tal 78.5 acres with the Zoological Park 

67.56 acres is presently under zoologi-

cal park management. During sum-

mer the temperature raises up to 25°C 

whereas lowest recorded temperature 

during winter is sub zero. The mean 

annual rainfall fluctuates from 

2500mm – 3000mm. The humidity 

varies from 80% - 90% in general all 

round the year. The park is composed 

of natural woods that originally ex-

isted in the area which corresponds to 

Champion’s type 11B/CI (Northern 

Montane/ Eastern Himalayan wet 

temperate Forest). The park consists 

of a variety of eastern Himalayan 

fauna, and is home to some of the en-

demic and exotic species of the eastern 

Himalayan. The study area was di-

vided into different sites, first, zoo dis-

play and second, conservation breed-

ing centre.  

 Study method: The study in-

volved sampling of eight captive red 

pandas (Table 1.1) using focal sam-

pling method (Altmann, 1974), housed 

at five different enclosures in Padmaja 

Naidu Himalayan Zoological Park, 

Darjeeling, West Bengal, India, car-

ried out over a period of three months 

from May to July 2017. The subject 

number represents 55% of the captive 

red panda population housed at the 

park. Animals that were with major 

health issues were excluded from the 

study. The red pandas were housed 

either singly, or in pair at two differ-

ent places viz., zoo display (5 individu-

als) where visitors were allowed to 

view the animal and Conservation 

Breeding Centre (3 individuals) where 

visitors were restricted. The study 

subjects were observed in enclosure 

from 06:00 to 18:00 h. Observations of 

48 hours per individual were carried 

out in this study totaling 384 hours of 

observation. 
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Individual* 

ID 

Age Sex Enclo-

sure# 

code 

M1 16 ♂ 1 

M2 2 ♂ 2 

M3 4 ♂ 2 

F1 7 ♀ 3 

F2 5 ♀ 3 

F3 5 ♀ 4 

F4 3 ♀ 5 

F5 2 ♀ 5 

Table 1.1: Details of captive red panda in-

dividual studied 

*All individuals are captive born.  

 #All enclosures are open type. 
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 Data analysis: We tabulated 

the observed behaviour data by hours 

of the day and categorized behaviour 

as feeding, active and inactive. Mean 

were computed for activity and feeding 

behaviours. Data could not be normal-

ized even after transformation hence 

we used non-parametric tests. Non-

parametric  test  viz . ,  Mann-

Whitney Test and Kruskal-Wallis Test 

were used to check sta-

tistical significance of 

categorical data for two 

and three categories re-

spectively. Significance 

level was set to p = 0.05. 

Data are represented by 

mean ± Std. Error. All 

the data analysis is done 

in SPSS for windows 

(version 16.0) developed 

by SPSS Inc.   

Results 

 Activity pattern of captive red 

panda across the day length was sta-

tistically significant (χ2 = 48.540, p = 

0.000). On average, red panda were 

more active at dusk (58.83±4.330), in-

termediately active at day time 

(39.69±2.113) and less active at dawn 

(15.17±2.367) (Table 1.2 & Figure 1.1). 

Feeding behaviour also was statisti-

cally significant (χ2 = 31.716, p = 

0.000), considerably high at dusk 

(8.73±1.958) as compare to day time 

(1.99±0.328) and dawn (1.19±0.679) 

(Table 1.2 & Figure 1.2). The mean 

feeding behaviour per hour between 

two housed condition viz., display and 

conservation breeding centre were 

found to be insignificant (U = 1.692E4, 

p = 0.660). On the other hand the ac-

tivity pattern found to be significant 

between two places (U = 1.379E4, p = 

0.001) i.e. % Mean activity at display 

(34.68 ± 2.198) and conservation 

breeding centre (45.65 ± 2.816) (Table 

1.4). No significant difference was 

 | Page 11 
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Behaviour Dawn Day Time Dusk χ2 p 

Feeding 1.19±0.679 1.99±0.328 8.73±1.958 31.716 0.000 

Active 15.17±2.367 39.69±2.113 58.83±4.330 48.540 0.000 

Inactive 84.83±2.367 58.75±2.140 38.04±4.209 56.323 0.000 

Table 1.2: Percent mean behaviour per hour of captive red panda  

Individual 

ID 

Feeding Active 

M1 4.93±2.313 39.99±5.704 

M2 3.21±1.063 35.53±5.339 

M3 1.84±0.698 34.85±3.971 

F1 1.64±0.548 26.21±3.829 

F2 3.32±1.164 28.19±4.050 

F3 2.61±0.970 42.50±5.134 

F4 2.59±0.746 42.92±5.053 

F5 3.69±1.282 59.17±4.953 

Table 1.3: Percent mean feeding and ac-

tive behaviour of each study individual 

per hour  

Behaviour Conserva-

tion Breed-

ing Centre 

Zoo Display 

 

U p 

Feeding 2.71±0.546 3.14±0.602 1.692E4 0.660 

Active 45.65±2.816 34.68±2.198 1.379E4 0.001 

Table 1.4: Percent mean active and feeding behaviour at 

two different study sites 

Behaviour Male Female U p 

Feeding 3.33±0.880 2.77±0.437 1.654E4 0.362 

Active 37.12±2.906 39.80±2.196 1.602E4 0.232 

Table 1.5: Percent mean active and feeding behaviour be-

tween the sexes 
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found among the study individual in 

their % mean feeding and activity per 

hour (Table 1.3). Behaviour between 

sexes also was insignificant (Table 

1.5). 

Discussion 

 Red panda believe to be noctur-

nal and active mostly at 

dusk and down, the ac-

tivity pattern varies ac-

cording to temperature, 

feeding regimes and 

presence of young, they 

exhibit poly-phasic pat-

tern (Hodgson, 1847). 

Zhang et al. (2011) re-

ported that red panda 

are more active at day 

time. Figure1.1 explains 

that the red pandas are 

quite active at dawn 

and highly active at 

dusk and intermedi-

ately active at day time 

hence supporting the 

literature. The activity 

varies at midday might 

be due to presence of 

visitors in high num-

bers at the park. As red 

panda in this study 

found to be highly ac-

tive at dusk thus feed-

ing pattern (Figure 1.2) 

are high at dusk too, 

suggesting that the red 

panda preferred to for-

age or feed at dusk or 

when there is dark. As 

there is no study on 

feeding pattern of red panda further 

studies are required to comment on 

feeding pattern of the species. Visitors 

and temperature are known to affect 

the wellbeing and behaviour of captive 

animals (Hosey, 2008; Swaisgood and 

Shepherdson, 2005; Nimon and Dal-
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Figure 1.1: Activity rate % for eight red panda (Ailurus fulgens 

fulgens) at PNHZP by hours of the day (data are Means±SE; the 

horizontal line is the % mean activity rate) 

Figure 1.2: Feeding rate % for eight red panda (Ailurus fulgens 

fulgens) at PNHZP by hours of the day (data are Means±SE; the 

horizontal line is the % mean feeding rate) 
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ziel 1992; Collins and Marples, 2015) 

with this regard further detail study is 

needed with respect to visitors on red 

panda to conclude the activity and 

feeding pattern. Our future direction 

is to work on effect of temperature and 

visitors on activity and feeding pattern 

of captive red panda. 

Conclusion 

 Through this study we can con-

clude that the red panda activity var-

ies through-out the day and they show 

diurnal activity pattern. Though red 

panda feeding activity varies across 

day they mostly preferred to feed at 

dusk or when it is dark in captivity. 

This is may be due to visitor’s distur-

bance. Red panda are more active in 

conservation breeding centre then 

those in display enclosure, might be 

due to absence of visitors in conserva-

tion breeding centre. Further study 

across seasons and effect of tempera-

ture and visitors are to be needed to 

strongly conclude the activity and 

feeding pattern of captive red panda. 

Never the less this study provides the 

base line data for the species and will 

surely help in management practices 

across the zoos. 
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