SPATIAL AND TEMPORAL PATTERNS
IN DEBARKING BY INDIAN CRESTED
PORCUPINE (Hystrix indica Kerr)

IN SARISKA NATIONAL PARK

DISSERTATION SUBMITTED TO THE
SAURASHTRA UNIVERSITY, RAJKOT
IN PARTIAL FULFILLMENT OF
MASTER'S DEGREE IN WILDLIFE SCIENCE
(1988-89)

By Diwakar Sharma

Supervisor
Dr. S.Narendra Prasad, Assistant Professor,
Wildlife Institute of India, Dehra Dun.



















































2.1.2 VEGETATION

The vegetation of Sariska Tiger Reserve s categorized
Tropical Dry Deciduous Forest (Champion & Seth, 1968). It includes
Anogeissus pendula forest and Butea monosperma forest under edaphic

conditions and, Zizyphus scrub under thorn forest. Recently Gadgil

& Meher-Homji (1986) grouped the vegetation of this region as Acacia

catechu - Anogeissus pendula series.

A. pendula is the dominating species over the area and forms

more than 90% of the total vegetation. The trees are confined

to hill slopes and are interspersed with A. catechu on the lower and

Boswellia serrata on the upper slopes.

tea forest comprises B, monosperma and Z. mauritiana as dominant.

This forest type occurs in valley where more fertile soil and

moisture conditions exist.

Zizyphus scrubland has scattered Z. mauritiana, Acacia leucophloea,

Capparis decidua, Balanites aegyptica and A. cateclu in the tree layer.
Shrubs such as stunted 2. mauritiana and C. sepiaria is extensive and

form most of the vegetation of this zone.

2.1.3 FAUNA

Animals found in Sariska National Park besides the Indian
oucis
Crested Porcupine are - spotted deer (Axis), fourhorned antelope
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of the trees measured. Qualitative data on tree

phenology collected by visually estimating the amount »of

leaves, flowers and fruits as:

0 (nil) = if there was no amount

1 (low) = if the amount was between 1-25% of the branches in that
tree

2 (medium) = if the amount was between 26-75% of the branches in

that tree and,

3 (high) = if the amount was more than 75% of the branches in that

tree.
2.2.2 INTENSIVE STUDY SITES (ISS)

Since it was not possible to do study in all of the Sariska
Valley, some sites were selected on the basis of the
reconnaissance survey for intensive studies. These sites were

~selected such that the major vegetation types were represented.

2.2.2.,1 GENERAL DESCRIPTION

Vegetation type, frequency of trees debarked and porcupine
dropping groups found along the transects were the criteria for
selection of the ISS. Based on this four ISS were selected

initially (fig. 3) -

1. A degraded area of Zizyphus Scrubland, about 3 km. south of

Sariska Gate, where largest number of dropping groups but least

15




number of debarked trees were recorded in the reconnaissance
survey, The vegetation consisted of Acacia leucophloea, Balanites
aegypt:ca, Capparis decidua, and Zizyphus mauritiana. It had dense shrub

cover of Zizyphus mauritiana and Capparis sepiaria.

24 A mixed woodland with Zizyphus mauritiana and Butea monosperma as
dominating species but also had Acacia catechu and A. leucophloea. This
site was siﬁuated near Tarunda. During the reconnaissance survey
the number of dropping groups and extent of debarking were found

to be moderate. The shrub cover was open and was patchy.

3. A Zizyphus woodland, near Brahmanath Ki Jodi, with Zizyphus
mauritiana as dominant species in valley and Anogeissus pendula on
hill slopes. Here signs of debarking were extensive but number of
dropping groups was low. The shrub cover was not dense and was

confined along a stream which passed across the ISS.

4. A woodland almost purely dominated by Butea monosperma and
Zizyphus mauritiana in the valley. One of the two hill slopes
adjoining this ISS was entirely rocky and the other had pebbles.
The intensity of debarking and number of dropping groups found
were moderate as in ISS - 2.

Two more ISS (Fig. 3) were laid in August-September after

initial study of the first four sites.

5. In Anogeissus woodland near Bandipul to investigate whether

the avoidance of A. pendula in other ISS's was due to the presence
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of 2. mauritiana, B. monosperma, A, catechu and A. leucophloea trees or,

A. pendula is avoided generally by porcupine.

6. Around the village Haripura to the «determine the effect of
human presence on debarking habit of porcupine. The vegetation
around the village was similar to that of Zizyphus scrubland but was

in more degraded conditions. Hence it was classified as Degraded

Zizyphus Scrubland.

2.2.2.2 TRANSECTS FOR TREE DENSITY AND DEBARKING EVIDENCES

Each ISS consisted of four parallel belt transects‘500 m. in
length and 100 m. apart. The width of the transects on either side
was 10 m.. Total area of each transect was thus one hectare (20 m.
x 500 m.). All the trees within 10 m. width on either side of the
transects were counted. Average density of trees 1in an ISS was
quantified after dividing total number of trees by total area of

the four transects.

Since the density and species of trees was different on the
hill slopes and valleys, the density is calculated separately for
these two topographic features. Density is described as mean+ SEM

(standard error of mean).

Each tree within 10 m. of the transect on either side was
examined for signs of debarking. Tree species, GBH, debarking
class (see section 2.1) and height of debarking above the ground

were noted. Debarking evidences were categorized as:
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observed, under 20x power microscope, in a petri-dish having 16

2

grids of 1 cm® each at its base. All microscopic examinations were

carried out under 'Getner (India)' binocular microscope with 20x

power (2x objective and 10x eye piece).

The faecal matters of monsoon and post-monsoon were kept in

water instead of 10% HNOj; (trial and error testing) and examined

after 10-12 hrs.

The ingredients of fecal matter were classified with the three
categories (A, B & C) on the basis of reference specimens.
Reference specimens of bark and stem were prepared by treating
them with hot 10% HNO; (kept in boiling water for 15 minutes) and
then leaving them out for 24 hrs.. Samples from grasses and
leaves of herbs and shrubs were treated with 10% HNO; at room
temperature and specimens were ready for examinations after 12
hrs.

Proportion of different food items in the dropping was
calculated after quantifying their number in different grids. Mann-
Whitney U-tests (Siegel 1956) was conducted (Kumar, A. pers.
commun.) using SPSS to find out if the variation in the food items
consumed during summer and monsoon/post-Monsoon period were

significant.
2.2.5 SURVEY OF GIRDLED TREES

This survey, conducted from 6 August to 29 September,

comprised the area from Sariska to Kalighati. In total 343 girdled
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trees were examined. Their state (alive or dead) was judged by the
presence or absence of leaves. Since all the trees in the study
area were expected to be with leaves after onset of monsoon, those
with no leaves were recorded as dead. This data were used to

estimate mortality of trees due to girdling.

2.2.6 PORCUPINE DENSITY ESTIMATION

Density of porcupines were estimated using animal sightings

as well as indirect evidences.

2.2.6.1 DENSITY BASED ON ANIMAL COUNTS

Vehicle (open jeep) transects were made at night between
2100-2200 hrs. for a distance of 10 Km. (to Kalighati) along the
Sariska - Pandupole road (Fig. 2). Animals were visible only in
the headlights. This light covered a range of approximately 10 m.
on either side, so the animals within this range only were
recorded. Vegetation types in which animals were found along the

road was recorded.

2.2.6.2 DENSITY BASED ON DROPPING SETS

" In May, when the study began, an attempt- was made to
calculate the density of animals on the basis of indirect
evidences. All dropping groups found within 2 m. on either side
,0f the transects in ISS were recofded along with perpendicular

distance to the transect.

23




Although there was no ground cover during summer and it . was
possible ‘0 record the dropping groups within 3 m. on either side

of the transect, this would have required tremendous amount of

time for one person to record all droppings in that area.

Furthermore, the chances of missing dropping sets would had been
more. Scanning in width of 2 m. on either side along 500 m. length
took 30-40 minutes per transect. Hence the latter method was .
adopted. Dropping groups were removed every time they were

encountered (collected for microscopic analyses or destroyed).

Defecation rate of porcupine was studied at the National
Zoological Park, New Delhi. The Zoo was visited twice (20-22 May
& 20-28 July). An enclosure with one porcupine was selected for
study. The numbe; of dropping groups of the previous day was
recorded every morning before the cage was cleaned. The number of
dropping sets found in wild were divided by defecation rate to

.estimate the animal number in that area.

Since the porcupine diet in Zoos is different from that of
wild, the defecation rate would also probably differ (they differ
in shape and size of the dropping in the two places). So this
attempt to calculate density of the animals based on number of
dropping groupé was discarded and was used only for determining

relative abundance of the porcupines in different ISS's.
Fixed width transect method (Caughley 1975) was used to

calculate the density of the animals. Data from the night transects

Were grouped and, average number of animals seen per transect was
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gsuch as ground cover, tree canopy were similar to that in the

wild.

Since calculation of animal density based on the dropping
abundance is discarded, dropping decay rate which was attempted to

use as a supplement for density quantification will not be used

further in this thesis.
2.2.7 CAFETERIA EXPERIMENT

Bark samples from eight tree species was fed to the porcupines
in National Zoological Park, New Delhi for one week (July 20%% to
29tﬁ). These eight tree species included the debarked and not

debarked common species in Sariska.

Bark samples were stored in refrigerator, and were provided
to the nine porcupines in random combination of two species at a
time. Samples were weighed to an accuracy of 1 gram before and
after the feeding bouts the porcupines. This information was

inadequate hence will not be used further in results or discussion.
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3.5 TEMPORAL PATTERNS IN DEBARKING
2.5.1 BETWEEN SEASONS in 1989

rThe null hypothesis was that the debarking intensity is uniform
jn all geasons.

pebarking was first noticed in SNP in the last week of February
(K. Shankar Ppers commun.). Data show (Fig 7b) that debarking
peaked in the month of May and beginning of June and then decreased
continuously till middle of July. No debarking was observed in any
1ss after that.

A total of 136 individual trees were recorded freshly debarked
in IS8S-1, 2, 3 and, 4. Since other 1SS were laid in September after
rains, it was not possible to differentiate new and old debarking.
The number of trees newly debarked reveals that 7.8% of the total

1742 trees of 4 species described above were debarked this year.

Fig 7b represents the variation 1n debarking incidence with time
period. Original data is clumped in 15 days intervals. The
cumulative total of the trees debarked before 21st May 1is not
included in the diagram since the time of debarking is not known.
59 trees were debarked during the study period. In 1ss-1 42.8% of
the total trees debarked during the study period were consumed in
the 1st fortnight (21st May to 6th June). The intensity decreased
to 28.6% during 2nd and 3rd interval and, no fresh debarking was

Observed after 3rd interval (21st June-4th July).

ISS-2 shows more abrupt changes. The new debarking decreased

from 90.9% during 1st interval to 9.1% in 2nd interval (7th June
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