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CHAPTER 6 

FEEDIN.G ECOLOGY 

6.1 Introduction 

Animal species select food from which they obtain maximum energy, vital for their 

reproduction, growth and survival. Each species has its ow!l feeding strategy based on 

its size, digestive tract anatomy and physiology (Hofmann, 1973; Robbins, 1983). 

Animal species also have various morphological specialization to suit their feeding 

strategies. Associated with such differences in feeding habits,. mammals have been 

broadly categorised into three types namely the carnivores, herbivores and the 

omnivores. Carnivores basically being meat eaters have sharp ingestive aids adapted· 

for tearing meat along with a relatively shorter alimentary canals. Herbivores, are the 

group of mammals which subsist on plants. 

Plants ·have two main components from the point of herbivore digestion- the cell wall 

and the cell contents (Van Soest,1975 and 1977). The cell contents have soluble cell 

nutrients and the cell wall is composed of tough fibrous hemicellulose, cellulose and 

lignin. The hemicellulose and the cellulose are polysaccharides, the breakdown of which 

is done by degrading the cellulose and the hemicellulose by microbial fermentation in 

the alimentary canal of the herbivore (Figure 6.1 ). Herbivores, therefore have a longer 

digestive tract which offers more surface area and longer time for digestion of food 

plants. 
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Red panda and the Giant panda are carnivores with a short simple gut, devoid of 

, microbes , but have, · many anatomical features typical of herbivores especially the 

modifications iri their dentition (Bieijenberg, W84; Roberts and Gittleman, 1984) and 

skull structure (Roberts and Gittleman, 1984), 

Dietary information available so far indicates that red panda is a herbivore. Its dietary 

staple in the wild is bamboo, fruits, tuberous roots, acorns, beech (Hodgson, 1847, 

Sowerby, 1932). Mottershead (1963) noted red pandas to be fond of pears. Later 

studies specify bamboo species such as Sinarundinaria fangiana, Fargesia spathecea 

to be taken in the Wolong Nature Reserve (China), with a preference for the former 

(Schaller eta/., 1985; Johnson eta/., 1989; Reid eta/., 1991;) and bamboo species 

locally known as jhapra in the Langtang National Park, Nepal (Yonzon and Hunter, 1989 

and 1991 ). Fruits and berries of Sorb us spp., Maddenia hypo/euca and Cotoneaster 

moupinensis. ·c/ematoclethra tiliaceae, Rubus mesogaeus, Rubus pi/eatus, Ribes 

amupinensense and Ribes /ongiracemosum and cherries - Prunus vaniotti and P. 

brachyoda are reported to be taken by red panda in the wild (Johnson et a/., 1988; 

Yonzon and Hunter, 1989; Reid et a/., 1991). Bamboo is apparently the major 

component of red panda diet in the wild. 

Bamboo has high content of fiber and low content of cell solubles (Diernfeld, 1981). But. 

as the gut of red panda does not have the gut typical of herbivores, the cell wall of food 

plant does not undergo any microbial fermentation in the gut of the red panda (Roberts 

and Gittleman, 1984; Schaller et a!., 1985) which leaves the animal to obtain whatever 

little nutrients from the cell contents. As a result the animal has to consume a 
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substantially high amount of bamboo (Oftedal eta/., 1989) in order to obtain as much. 

digestible energy as possible. The animal was found to spend about 13 hours a day 

searching for and eating bamboo (Yonzon and Hunter, 1989). The red panda has also 

evolved a physiological adaptation of lowering the metabolic rate to cope with the low 

nutrient diet, reducing energy expenditure for maintainance and reproduction (McNab: 

1989). McNab (1989) further explains, that as. a result of the food and energy 

conservation strategy, red panda has a long gestation period, low fecundity and a low 

post natal growth. 

Bamboo mass flower after a particular interval of time and after the seeds are produced, 

it dies (Zanzen, 1976). The panda is left without food during this phenomenal life cycle 

of the bamboo plant. Flowering and death of a number of species of bamboo Jed to giant 

panda mortality in China in the 1970s and 1983. (Schaller, 1987; Johnson et a/., 1988; 

Reid eta/., 1989; Taylor eta/., 1991). 

Hodgson (1847) reported red panda to take eggs and small birds. Reid eta/. (1991) 

found hairs of murid rodent species in the faeces that were examined. The hairs were 

most probably of Apodemus species in conifer forest above 3200 m. Apart from this, no 

evidences of carnivory in red panda is reported from the wild. Even in zoos, meat is not 

readily accepted by red panda though sometimes they have been observed to kill and 

eat small birds and mammals (Bieijenberg, 1984). Red panda is far too slow in 

movement to be a good hunter (Bieijenberg, 1984). 

This chapter reports the findings of the present study on food habits of red panda in 

the Singhalila National Park, during which I attempted to document the food spectrum 
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of the red panda diet, quality ana quantity and spatial and temporal distribution of food. 

The findings open new avenues for further investigation of the feeding ecology of the 

red panda in the Singhalila National Park. 

6.2 Methods 

Observational, feeding site survey and examination ·Of the ingested food in the gastro 

intestinal tracts, faeces or regurgitated substances are the most common methods for 

investigating food items consumed. Red panda food habits in the Singhalila National 

Park was investigated by examining the faeces or droppings as none of the other 

methods were feasible. 

6.2.1 Faecal analysis: Pellet groups encountered during the monitoring of the 

transects were collected on a monthly basis. The transects monitored has been 

described in detail in Chapter 4 and Table 4.2. The dung points or the places where 

pellet groups were found during monitoring were cleared. Therefore, it is assumed that 

the pellets found or collected were· deposited during that particular month. Pellets found 

in new dung points were not collected if they were thought to be old or more than a 

month old. 

The pellets in the pellet groups were broken and assigned to macroscopic examination. 

Ocular estimates of percentages were used as a basis for converting to percent volume 

for each item, in each pellet examined (Beeman and Pelton, 1977).The fruits and 

berries consumed were identified from the seed remains, undigested skin of the fruits 

and even sheaths which survived digestion. It was not possible to separately identify 

}47 



,. 
' '· 

the shoot of the two species of bamboo from their remains in the faeces. Therefore, the 

presence of bamboo shoots In the diet has been referred to as only ·bamboo shoots' 

irrespective of their species. The percentage of volume of food items taken by the red 

panda, were calculated for four seasons by pooling the data for all pellets examined 

from the entire study area. The diet spectrum for red panda was also investigated for 

the three study sites (Gairibans, Kalipokhari, Sandakphu) within the two broad 

vegetation zones- the temperate and subalpine zones of the study area. 

6.2.2 Phenology of the food plants: In order to investigate the availability of cover 

and food resources present in the study area, phenological ·studies -were undertaken 

(chapter 3). From the same data set, detailed phenophases of some of the trees, shrub 

and creeper species found to be used by the red panda as food items are investigated 

here. The details of methodology for the phenological methods are also presented in 

chapter 3. 

Phenology of the two bamboo species were studied in sixty 1m2 plots, thirty each for the 

· two species. The data and information on the distribution and density of bamboo in 

chapter 3 has been used here to assess the distribution and density of bamboo 

available to the red panda. A survey of the amount of bamboo shoots and Actindia 

strigosa fruit harvest by people were also done. 

6.2.3 Biomass and density of bamboo: The advantage of biomass over density and 

cover is that biomass is closely related to forage availability and habitat carrying 

capacity and is based on dry weight (Daubenmire, 1959; Bonham, 1989). Bamboo 

biomass estimation, was done by clipping bamboos above ground level during the 
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growing season of the_ plant (May-October). The culms were then cut, weighed.and oven 

dried at 80°C. Density of bamboo was estimated in 3 m2 quadrats during vegetation 

analysis (refer chapter 3). 

6.2.4 Nutritional analysi_s: Leaves of Arundlnaria ma/ing, A. aristata, of all. age class 

(1 year, 2 year and >2 year) were collected for one year. Fruits of Actinidia strigosa, 

Sorbus and Rosa spp. ;;~nd shoots of both the species of bamboo, were also collected 

during their season of emergence. All the collected plant samples were dried to 

constant weight at 55· C and grinded in a Willey's mill prior to analysis. Hemicellulose, 

cellulose and lignin were determined following Goering a·nd Van Soest (1970) using 

Fibretech System. Other constituents were determined following Allen (1989). 

6.3 Results 

A total of 1268 pellets, with 632 for premonsoon, 188 for monsoon, 235 for 

postmonsoon and 195 pellets for winter were examined. It was found that the red 

panda in the Singhalila National Park consumed both th11 species of bamboo

Arundinaria mating and A.aristata, although the intake of the two species of bamboo 

was not found to be statistically significant (Mann-Whitney; z = 0.24, df = 12, p = 0.813) 

along with other supplements of some fruits and bamboo shoots. The intake of the 

supplements however, varied with their seasonal availability. 

6.3.1 Seasonal variation in diet 

The diet of red panda in premonsoon, as evident from the examination of the faeces, 

chiefly consisted of leaves of both the species of bamboo in a combination of 51.84% A. 
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Table 6.1 Percent occurrence of food items in the diet of red panda during different seasons 

Food Items Premonsoon Monsoon Postmonsoon Winter 

Arundinaria aristata 51.84 34.86 45.15 53.00 

Arundinaria mating 48.16 36.18 36.53 47.00 

Bamboo shoots 0 28.58 7.06 0 
.... 
1.11 

Actinidia strigosa 0 0 13.38 0 0 

Sorbus microphyl/a 0 0 Trace 0 

Rosa sericera 0 0 Trace 0 

Unidentified fruit 0 Trace 0 0 
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aristata and 48.16% of "A. mating. In monsoon, the diet was composed· of A. aristata 

leaves (34:86%). A. maling leaves (36.18%). bamboo shoots (28.58%), along with some. 

trace amo~nts of an unidentified fruit. In postmonsoon, the diet consisted of mote items 

of food c~rresponding to the increase in the availability of fruit resources in the forest 

(refer chapter 3, section 3.5.7). It was found to have A. aristata leaves (45.15%), A. 

maling leaves (36.53%), fruits such as Actinidia strigosa (13.38%) bamboo shoots 
" 

(7.06%), Soibvs microphylla and seeds and sheaths of Rosa· sericera were found in 

trace amounts. Winter diet of the red panda consisted of 53.00% of A. aristata leaves 

and 47.00% of A. ma/ing leaves (Table 6.1 ). 

The overall intake of A. aristata varied from 34.86% to 53% ( x = 45.97%), while A. 

maling varied from 36.18% to 48.16% ( x = 41.97%) and the rest (x = 11.82%) 

·consisted of the fruits and bamboo shoots. 

No evidence of carnivorous diet was found during the examination of the pellets, except 

for a few feathers with no bones or any other remains of bird. Hence, proportionwise, 

the presence of the feathers as an evidence of carnivory in red panda holds very little 

significance. 

6.3.2 Feeding ecology in the three study sites 

As already mentioned in the previous chapters, temperate zone is represented by 

Gairibans and Kaiyakatta-Kaloipokhari and the subalpine by Sandakphu. Details of the 

results of the food composition in the three study sites are presented in Table 6.2. 

Pellet examinations from Gairibans revealed the diet spectrum comprising of only A. 

· maling leaves (100%) in premonsoon and winter, A. maling leaves (60.57%) and 
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bamboo shoots (38.26 %) and 1.17% of an unidentified fruit in monsoon. In 

postmonsoon, the diet was composed of A. mating leaves· (70.00 %), A. strigosa 

(20.00%) and bamboo shoots (10.00 %). 

In Kaiyakatta-Kalipokhari area, pellet examination indicated red panda oftaking both A. 

aristata leaves (55.5%) and A. aristata (44.5%) in premonsoon and more or less the 

same proportion of the two bamboo species in winter (41% of A. mating and 559% of A. 

aristata). During- monsoon, the diet composed of 46% of A. aristata, 38.7% of A. maling 

and 15.30% of bamboo shoots. A. aristata (44.00%), A. maling (33. 78%), A. strigosa 

(20.00%) and shoots (2.22%) during the postmonsoon season. 

In Sandakphu area or the subalpine zone the diet consisted entirely of A. aristata leaves 

(100%) for premonsoon and winter. In monsoon, the pellets were found to have A. 

aristata (74.75%) and bamboo shoots (25.25%). Postmonsoon samples of Sandakphu 

area consisted of A. aristata (90.93 %), bamboo shoots (6.67%), Sorbus microphylla 

(1.73%) and Rosa sericera in trace amounts of 0.67%. 

6.3.3 Availability and distribution of food: Arundinaria maling, locally known as 

maling is a bamboo with an average height Qf 4.9 m ± 0.80 and a diameter of 1.5 em± 

0.73. The average number of nodes was 22 with average sheath lenght of 22 em. 

Arundinaria aristata, locally known as ratnigalo is shorter with an average height of 3.9 

m± 0.053. The average number of nodes is 22, and average sheath length of 12.81 em. 

A. aristata has higher density and biomass than A. maling in the Singhalila National 

Park (Table 6.3). Both the species of bamboo forms the most prominent understorey in 

the entire study area. 
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Table 6.2 Percent occurrence of food items in red panda diet of different areas during different 
seasons in the Singhalila National Park. 

Area Season Food Items 

Ml Rnl Shoots. Actinidia Serbus Rosa Ufr 

GB Premonsooh 100 0 0 0 0 0 0 
KT Premonsoon 45.5 54.5 0 0 0 0 0 

:~ so Pre monsoon 0 100 0 0 0 0 0 

GB Monsoon 60.57 0 38.26 0 0 0 1.17 
KT Monsoon 38.7 46.00 15.30 0 0 0 0 
so Monsoon 0 74.75 25.25 0 0 0 0 

GB Postmonsoon 70.00 0 10.00 20.00 0 0 0 
KT Postmonsoon 33.73 44.00 02.22 20.00 0 0· 0 
SD Postmon·saon 0 90.00 6.67 0 1.73 0.67 0 

GB Winter 100 0 0 0 0 0 0 
KT Winter 41.00 59.00 0 0 0 0 0 
SD Winter 0 100 0 0 0 0 0 

GB= Gairibans, KT= Kaiyakatta-Kalipokhari, SD= Sandakphu 

Ml= Arundinaria maling leaves, Rnl= A.aristata leaves, Shoots= shoots of both species of bamboo, 

Actinidia= fruit of Actinidia strigosa, Serbus= berries of Sorbus microphylla, Rosa= fruits of Rosa 

+ sericera, Ufr= unidentified fruit. 

153 



) 

·1 

As already mentioned in chapter 3, A. mating is the dominant bamboo between 2600 m 

to 3100 m in the study area. The mean altitude of its occurrence is 2891±130. A. 

aristata- is found from 2850 m, but dominates the understorey from 3150 m to 3600 m 

and the mean altitude of its occurrence is 3353 m ± 226.9. Shoots of A maling appear 

annually between early June to October whereas the shoots of A aristata grow from late 

June to October. A total number of 60, plots of 1 m2 for bamboo species were studied 

which revealed that the recruitment rate of bamboo was low with an average of 1 .921m2 

· out of which only 0.98/m2 remained intact. Out of the total bamboo shoots produced in 

the 60 plots studied, 48% were damaged or eaten (by insects and animals) and 9.8% 

were broken. The amount of bamboo shoots collected by the locals during the season of 

shoot production was found to be 10.96 kg/family per year. 

Actinidia strigosa, a creeper with fleshy fruit was found to be an important component of 

red panda diet during the postmonsoon season in the temperate zone. A. strigosa is 

foun-d within an altitudinal range of 2800 m to 3100 m in the study area. The plant which 

starts fruiting from September matures around October and lasts till November (Figure 

6.2). The fruits of A strigosa has thin skin and are sweet in taste when ripe. Fruits of A 

strigosa is much sought after by the locals. The fruit is used to add flavour to the local 

liquor that is brewed. An estimated amount of approximately 3.75 kg/family per year was 

found to be collected by the local people during its fruiting season. Serbus micropylla 

starts fruiting from June to July (Figure. 6.3) and are found from 3200 m to 3600 m. 

Rosa sericera is a shrub usually found as a secondary growth in disturbed areas along 

with Berberis aristata above 2850 m. R. sericera starts fruiting from June till November 

(Figure 6.4). 
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6.3.4 Nutrition of the food plants: A. mating leaves were found to have higher· 

· cellulose and lignin content (40.12% of dry matter) than A aristata (31.83%). The crude 

protein content of A aristata was 15.1% compared to A maling with 14.2% (Figure 

6.5). Actinidia strigosa seems to be nutritionally rich with higher percent of crude protein, 

hemicellulose content and. lower content of cellulose and lignin as compared to S. 

microphyl/a and R. sericera (Table 6.4). 

6.4 Discussion 

·Macroscopic examination used in this study has also been successfully used by Yonzon 

(1989) and Reid et a/. (1991) in describing red panda diet. The number of food items 

taken were more in the monsoon and the postmonsoon, than the premonsoon and the 

winter seasons. Monsoon and premonsoon seasons . coincide with the period of birth 

and rearing of young ones of red panda. The nutritional requirement of animals vary with 

age and season (Beck and Beck, 1955). Significant increase in intake of food occurs 

during lactation in the red panda (Gittleman, 1989) which probably explains the 

consumption of fruits of Actinidia strigosa, Sorbus, Rosa species and bamboo shoots 

in addition to the bamboo leaves, during these periods. 

6.4.1 Feeding ecology in the three study sites: Red panda consumes both the 

species of bamboo present in the study area. The amount of A. aristata taken is slightly 

higher in proportion than A. maling although the difference is not statistically significant. 

It is not possible to say how particular they are about selecting the bamboo species. As 

seen in chapter 4, evidences of red panda were mostly found above 2800 m, it can be 
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Table 6.3 Density and biomass (dry weight in Kg) I ha of A. mating and A. 
aristata in the Singhalila National Park 

Bamboo species 

Arundinaria aristata 

Arundinaria maling 

Density/ha 

56008.9± 48585 

45278.5±45969 

Dry weightlha 
(Kg) 

22,1390 

21,1390 

Table 6.4. Protein, hemicellulose, cellulose and lignin content(% dry matter) of the 
three fruits identified to be taken by red panda in the Singhalila National 
Park. 

Fruit Crude protein Hemicellulose Cellulose + lignin 

Actinidia strigosa 10.63 8.00 20.59 

Sorbus microphylla 4.38 2.54 41.00 

Rosa sericera 8.88 1.95 28.01 
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presumed that the animal occurs in the zone where both the species of bamboo are 

found. From the examination of pellets, red panda was found to be consuming mainly A 

maling in Gairibans, the dominant species in the area. A aristata is found only in small 

patches above 2850 m in the area. At Kaiyakatta-Kalipokhari area the intake of A 

aristata was found to be more correspondingly, to the increasing availability of this 

bamboo species in the area. At Sandakphu, the diet is solely composed of A aristata 

the dominant species of bamboo in the area. 

The giant panda selected Sinarundinaria sp. over Fargesia sp. in the Choushuigou 

study area in China where both the species of bamboo were easily accessible to the 

animal. The preference for Sinarundinaria sp. over Fargesia sp. could be due to the 

higher content of protein, other nutrients and less cellulose and lignin in Sinarundinaria 

sp. However it was also found that the pandas in Jiuzhaigou (China) and elsewhere 

subsisted entirely on the Fargesia sp. and was regarded to be an adequate food 

(Schaller et at., 1985). Schaller et at. (1985) attributed the cellulose content to be the 

discriminating factor between the favoured and unfavoured food and parts of bamboo by 

the giant panda, with the content of cellulose to be higher in the unfavoured food or 

plant part. 

A maling is the dominant bamboo species at Gairibans while at Kaiyakatta-Kalipokhari 

area, both A aristata and A mating are found. A aristata is the dominant bamboo 

species in the Sandakphu area. The animal seems to be consuming the species of 

bamboo most easily available to them. However, this would need further investigations. 

Investigation of the quality of the food plants ascertained that the A aristata leaves had 
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higher protein, less cellulose and l_ignin content as compared to A. mating leaves. 

However, not much could be commented on the nutrient content of the bamboo species 

and infer much about the selection of the bamboo species on the basis of their nutrient 

content because A. mating and A. aristata leaves were found to be taken in almost 

equal quantity at Kaiyakatta-Kalipokhatta. Moreover, at Gairibans, A. maling seems to 

make an adequate food while A. aristata at Sandakphu. Actinidia stigosa formed a 

substantial quantity of red panda diet. However, more can be said about the selection of 

fruits only by comparing the preference and avoidance of other fruits found within a 

study site rather than between sites. For example, in Gairibans and Kaiyakatta area, 

other fruits which the red panda was suspected to consume was Hotbellia tatifolia, 

Stephania sp. and Sorbus cuspidata. But faecal examinations showed that these fruits 

were not taken. It was not possible to carry out the nutritional contents of the other fruits 

during the present study but further investigations on these aspects would reveal more 

about the feeding ecology of the red panda in the Singhalila National Park. 

Both the species of bamboo has been affected by the intensive grazing (chapter 3). 

Moreover, the b<tmboo species were also found to have low recruitment rate. The 

bamboo shOots of both A. maling and A. aristata are not only eaten by other wild 

animals but also harvested in huge quantities by the locals. All these factors could have 

an effect on the growth dynamics of the bamboo, an important food plant of the red 

panda. A. strigosa, another important food plant of the red panda in the Singhalila 

National Park during the postmonsoon season is equally harvested by the locals. Thus 

it becomes important for the managers to protect these plants against rampant 

harvesting and destruction. 
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Going by the results of this study, it can be seen that red panda in the temperate zones 

(Gairibans and Kaiyakatta-Kalipokhari) are consuming both the species of bamboo- A 

maling and A. aristata, bamboo shoots and fruits like Actinidia strigosa whereas in the 

subalpine zone, the food was found to consist of A. aristata leaves, shoots and fruits of 

Sorbus microphyfla and Rosa sericera. In Kaiyakatta-Kalipokhari area, the abundance 

of red panda was found to be relatively higher than in other sites, along with a relatively 

good breeding population (chapter 4). One of the probable factors responsible for this 

abundance. of red panda in the Kaiyakatta-Kalipokhari areas could be due to the 

availability of more food resources as compared to the other sites. 

As it was not possible to investigate or collect information on the aspects like home 

range and movement of the red panda in the Singhalila National Park, it is difficult to 

say what portion of the subalpine and the temperate zones are used by the red panda. If 

a home range encompasses both the zones or the animals are freely using both the 

zones, then it is likely to be consuming A maling, A aristata, and other fruits. But if the 

distribution of the animals are, as discussed in the light of the disconnected areas 

(chapter 4) the red panda in the two zones or in the three sites are likely to have 

different fooa availability and hence different dietary composition. 
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