

















1.0

CHAPTER ONE : INTRODUCTION

Introduction
Much of an animal's behaviour is governed by the type and
distribution of its dietary components 1in the available
habitats. Apart from deciding the movement of an animal, and
hence patterns of home range and social behaviour, diet
plays an important role in its reproduction. The
reproductive rate, especially in bears, depends largely on
the nutritional status of the females. Jonkel and Cowan
(1971) found a direct <correlation between black bear

productivity and huckleberry production in Montana.

Information on the diet of such animal populations is thus
necessary in the formulation of conservation strategies for

these populations.

This study deals with the feeding of the Asiatic or

Himalayan Black Bear (Selenarctos thibetanus Cuvier), which

has been much less studied than its relative, the American

Black Bear (Ursus americanus). The Himalayan Black Bear 1is

listed as 'endangered' in the Red Data Book of the IUCN, and

therefore requires the help of management to survive,.

In this chapter, the problem of the study mentioning the
hypotheses and objectives, is dealt with first. A review
of available literature follows. Details of the study are
given, along with a justification for choosing Dachigam

National Park as study site.



The Problem

Little information on the Himalayan Black Bear exists.
Bears in Dachigam are found in a high density, and
information on their food and habitat requirements does mnot
exist. Food resources could become a limiting factor to the
bears; they raid crops (maize, cherry and apple) outside thg
park. The environment of Dachigam 1is artificial, with many
of the plant species having been introduced. This makes it
difficult to compare the habitat of these bears with that of
bears elsewhere,. Therefore, for better conservation, a

study on the feeding of these animals is necessary.
The following hypotheses were formulated for this study:

a) Fruit forms a major part of the diet of the Himalayan

Black Bear in Dachigam.

b) The diet changes from one fruit species to another,
corresponding to the phenological changes in fruiting

and the abundance of fruits.

Objectives that were to be fulfilled by this study included:

“a) To test the hypotheses on feeding by field observation

and analysis, specifically by:
i) determination of food components;
ii) dinvestigation of food plant phenology; and

iii) rapid quantification of food plant abundance.

-

b) To obtain information on the mode of feeding of the

bear.










































studies on bears have found that the technique of faecal
analysis gives results comparable to results from stomach
content analysis i.e. would give an unbiased estimate of

dietary input (Hatler 1967).

Field Methods Applied

This study used faecal analysis as major part of
methodology. A study of the phenology of fruit-bearing
species, with the help of a vegetation study was done in an
attempt to obtain an indexX of fruit availability at
different »times during the study period. Feeding
observations were also made whenever poSsible, but did not
account for much of the information obtained beyond

subjective knowledge of feeding behaviour.

3.11 Scat Study
Collection and analysis of scat was divided into 15 day
periods, coinciding with the 15 day periods used for

the phenological study.

3.111 Collection. During the beginning of

the study in May, samples (at least one handful
each) of all scats were collected in plastic bags for
analysis, because very few were found then - Dbears
emerge from hibernation in May (Qasim Wani, Saberwal,
V. Ppers. comm.), during which time there is very little
activity. In June, with the onset of fruit
availability, bear activity increased and more scats

were encountered. From June to August, all scats found
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was used to determine if there is a significant difference
between absolute fruit availability and the percentage of

various food items in the diet during the 15-day periods.

Possible Limitations of Methodology

3.31 Scat Collection
Scat was collected along the roads of ‘the valley.
There is a possibility of such collection being biased,
since the area between roads was not covered. But
since the valley of Lower Dachigam has an area of 1less
than 26 km* and bears range over larger distances (Alt
et al. 1980, Amstrup & Beecham 1976, Le Count 1980),
it could be assumed that all bears use all
parts of the valley evenly and that no fixed routes are

necessary for the collection of the scat samples.
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Overturned stones indicated feeding on insects. Signs
of bear feeding on herbs coﬁld be differentiated from
hangul signs by tracks leading to and away from it -
bear's plantigrade movement caused more destruction 1n
the herb layer than the movement of hangul did. Broken
branches of fruit bearing shrubs and trees were an
indication of bear use; branches were broken towards

the position of the animal to enablesit to reach the

fruits,

Phenology

A study of the reproductive state of the plant species
bearing fruits thought to constitute part of the bear
diet (Schaller 1969, M.S.Bacha & G.S.Rawat, pérs.
comm.) was undertaken to estimate availability and
relative abundance of the different fruit species

through the study period.

Ten individuals each of twenty plant speclies - four
tree species, and sixteen shrub species (Table Wm2)
were marked with plastic tags, and their phenological
state with abundance of fruits or flowers was noted
(abundance ratings of 0, 1, 2 and 3 defined as absent,
rare, common and abundant respectively were given by

occular estimation).

The ten individuals of each species were along the
roads near camp, owing to time constraints. The

vegetation of Lower Dachigam is very patchy. But since
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Statistical Analysis
Results from scat analysis were tested for differences in
diet between 15-day periods. Non-parametric statistics were
used. Though parametric statistics give more specific
results, a greater number of assumptions require to be
fulfilled before such tests can be made. A Kruskal-Wallis
one-way analysis of variance |
12 K Rj?
H = ———ceeme AT -3(N+1)

N(N+1) j=1 Nj
where kK = number of samples

nj= number of cases in jth sample

N = £nj, the number of cases in all samples

combined
Rj= Sum of ranks in jth sample

(Siegel 1956) was done, to decide whether differences exist
between periods, of the different samples that make up the
diet. A significance level of 0.05 was wused to detect
difference . Since the direction of change in percentages
of each species through the study period was not known, a
2-tailed test was done instead of a 1-tailed test. The test
was carried out by the software SP8S on an IBM/AT Computer.
The co-efficients of variation (SD/mean x 100) for. the méjor
species (constituting >15% for that period) within periods
were' also calculated. A Spearman rank correlation

co-efficient
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the roads run along the valley, they pass through most

of the vegetation types.

The mean and median of the abundance of the ten
individuals of each species, for each 15-day period,
were used for calculations of fruit availability, to be

compared with results from scat analysis.

Vegetation Study

This was done to estimate the abundance of the
different shrub and tree species of the valley portion
of Lower Dachigam. The vegetation was classified 1into
nine categories, each identified by the presence of one
or two dominant species or by some other distinctive
character:

1. Morus/Celtis mix forest

2. Pine dominant forest
3. Oak dominant plantation forest

4. Parrotiopsis dominant tall shrub land/forest

5, Walnut mix forest

6. Prunus armeniaca mix forest

7. Shrubland
§. Fraxinus mix forest

9, Robinia dominant plantation forest.

All the roads used for scat sampling were divided into
100 metre segments and a vegetation category assigned
to each segment on both sides of the road. 400 such

segments were classified. Diififerent tree and shrubd
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species were quantified in each segment, by giving
subjective abundance ratings (0O-absent, 1l-rare, 2-
common, J3-abundant). From this, proportions of the
different vegetation categories along the roads was
estimated and, assuming the roads are representative of
the valley, by extrapolation, this is the proportion
for the whole valley. Estimates of density for
important species wgs done in each of the vegetation
categories using 10 metre and 5 metre radius plots, for
tree énd shrub species respectively. In each
vegetation «category, these were laid at approximately

50 pace (35m) intervals, to avoid overlap of plots.

In each 10m radius plot, the number of individuals of
each tree species was noted. From the centre of the
10m radius plot, a 5m radius plot was created, and the
shrub species in this quantified. Densities per
hectare were calculated and an average of the densities
of different species calculated from density figures in
each vegetation category. The density figures were
multiplied by abundance ratings from the phenology
study for 4 species considered to make up an important
part of the bear's diet (see Results). An index of
fruit availability was thus obtained, and compared with

results from scat analysis.
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CHAPTER FOUR : RESULTS

Introduction

The data collected for using methods described in chapter

three will be interpreted in this Chapter, and then

discussed in Chapter five, along with a discussion of the

methods.

Presentation and interpretation of‘the results is broken up
in sections. Most results come from the analysis of scats.
Datd from the vegetation study, together with phenological
data were used to obtain estimates of fruit availability.
These were compared with results from scat analysis to check

for correlations between availability and consumption.

Results from scat analysis will* be presented first, then
those of the phenological and vegetation studies combined

with results from scat analysié. Finally some observations

on feeding behaviour are outlined.

Scat Study

Results from scat analysis revealed the most basic

information on the diet of the Himalayan Black Bear, 1its

composition. of the twenty fruiting species selected for

the phenological study, only twelve were used. Three other

species were used.

Twenty-two species/types were identified in the diet of the

bear; these Were broadly classified into foliage, fruit and
]

animal matter. Foliage included grass and dicot leaf; four
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species of dicot leaf were found with feeding signs on

in the field -

them

th
ree soft succulent herbs, Dipsacus mitis,

Chaerophyllum villosum,

Impatiens brachycentra and one woody

herb or sub-shrub, Astragalus chlorostachys.

Foliage made up 20.5% of the contents of the scat analysed

through the study period, fruit 72.4% and animal matter 1.8%

(Table 3).

A change in the composition of scat cover the 15-day study
periods was observed. While foliage (grass and dicot leaf)
accounted for a major portion (74.7%) in the first month,
fruit took over as the major component (52.9% to 100%)
during all the other periods. Animal matter accounted for
only a small proportion (1.8% over all periods). Insects
were the major animal intake material, and the intake over
the season remained quite uniform (little variation from one
period to another) (Fig.4). Bones and meat fragments were

seen on only 3 occasions during the entire study.

0f the 22 species in the diet of the bear, seven species

(Prunus avium, Morus alba, Quercus robur, Juglans regia,

Pyrus malus, grass, dicot leaf) accounted for 80% of the

overall composition of the scat (Fig. 5). These species,

. ; ' R * nsidered o
known as 'major specles henceforth ere co for

most of the other analyses.

The phenological study included only four of the seven major

Morus alba, Quercus robur, Juglans

species (Prunus avium,

regia) pyrus malus (apple) was cultivated outside the
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Park and gras
' & S and dicot leaf were not identified down to

ecies a
sPp nd could therefore not be monitored. In general,

wever
ho 5 grass leaf was more mature in July, August and

September and presumably of a lower palatability. Dipsacus

and Chaerophyllum flowered in late June ﬂ:i feeding sign on

them was much less, Prunus avium and Morus alba formed a

distinct set of available species (Group 1) from periods 1

to 8, while from periods 7 to 10, Quercus robur and Juglans

regia formed another set (Group 2) (see Fig. 6). Group 1 and

2 showed only a slight temporal overlap, in periods 7 and 8.

A shift in the diet of the bear was revealed by comparing
percentage values from scat analysis of each of the major

species between periods. For example, while Morus alba

(mulberry) was not found in the scat samples of the first
two periods, it made up 40.4% in the third period. In the
fourth period, there was 15.6% and in the fifth period 9.7%.

Periods 6 to 10 did not have any M. alba in the scat.

Prunus avium was present 1n the scat over a longer time,

from period 1 to period 7. Periods 2 and 5 had a greater

proportion of P.avium than periods 3 and 4. This decrease

in periods 3 and 4 corresponded to an 1increase in the

proportion of M.alba (in these WO periods) ( Fig. 7).

(oak) also showed a distinct increase in the

Quercus robur

proportion of the scat in periods 8 and 9, when the fruit

made up >75% of the scat. period 10 had <15% Q.robur;

Juglans regia (walnut) took OVEX in this period, making up

65% of the scat (Plate 4).
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4.2 Statistical analysis of giet compositio
n

ults
Res from the Kruskal-wallis tests (outlined 1in the

revious Cha s .
P Pter), showed significant differences between

periods, of each major food item in the scats. in the

periods in which it formed >10% of the scat (periods 2 to 7)

Prunus

avium showed a significant difference at the 0.05

level 1in the proportion in which it was found in the scat

(P=0.0129).

The co-efficient of variation (CV) [(standard
deviation/mean) X 100]) of the major species within each
period was calculated. Co-efficients varied from 54% to
254%., A low CV corresponded to a high mean percent of the
species in that period. When the mean percent was low, the
cv was usually correspondingly high. High means
corresponded to the period(s) when the particular species
made up a major part of the scat. This indicates that when
a food item formed a significant part of the diet, 1t was
used by all animals (1.e. present in gquantity in all scats).
However, when food items Wwere not a major component, then

only some animals were taking it, giving a

characteristically high CV.

Availability of major fruit species

Estimates of absolute density of the four major fruit

species (P.avium, M.alba, Q.robur and J.regia) over the

ley were calculated by multiplying the calculated

whole val

density of the species «dn each vegetation 1type (obtained

from 10 metre radius plots) by the proportion of the area
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ii)

attributed to the last five periods, in which, though

fruit was available, it did not form part of the diet.
In these periods,M., alba availability was old post peak
season fruit, If these five periods are left out,

M. alba shows a higher correlation.

Correlation co-efficients are:

M. alba(periods 1-10) - 0.6485
(periods 1-5) - 0.8750
P. avium - 0.8212
Q. robur - 0.9878%
J. regia - 0.9878%

*Note very high correlation levels are due to two
factors, one the few periods in which fruit was

available, and two the high level of preference.

Percentage eaten and absolute availability

Unlike the previous correlation, M. alba shows a

significant increase in percentage eaten with 1increase
in absolute availability, over all periods. This 1is
due to the lower values of absolute availability during
the 1last five periods, because of the presence of
species other than the four 'major species' <considered
for these correlations. Q. robur and J. regia also show
significant increase in percentage eaten with 1increase
in absolute availability, since the values of absolute
availability are low, and the absence of fruit in the

first six periods does not affect the correlation. The
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