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ABSTRACT 
 

This study was conducted in the Department of Forestry, Range Management 
and Wildlife, University of Agriculture, Faisalabad, Pakistan, during 2012 to 
examine the food habits of Indian crested porcupine in Kallar Kahar area of 
Pothowar plateau. Study period was divided into four seasons viz. spring 
(February-April), summer (May-August), fall (September-October) and winter 
(November-January). Twenty samples of faecal pallets and five stomach 
contents of porcupine were collected during each season making a total 
number of 80 fecal pallets and 20 stomach contents. The porcupines were 
trapped by using live traps, killed and examined for stomach contents. The 
faecal pallets were searched and collected from the field. Percentage, relative 
frequency and Berger-Parker index were used to describe the results. It was 
revealed from stomach contents that Acacia modesta was the most consumed 
tree species with percentage relative frequency of 24.21± 1.39, 19.91±2.21, 
31.78±2.56 and 29.68±1.14 in summer, spring, fall and winter, respectively. In 
case of faecal pallets again, Acacia modesta was the most consumed tree 
species in terms of percent relatively frequency of 27.57 ±2.16, 21.16±3.11, 
23.90±1.03 and 30.14±2.22 in summer, spring, fall and winter seasons, 
respectively. Among crops, Sorghum vulgaris and Hordeum vulgare were the 
most consumed species with a percentage relatively frequency of 23.38±0.00 
and 4.65±1.87 in summer and fall, respectively as observed in stomach 
contents. Likewise, Sorghum vulgaris and Triticum aestivum were the most 
consumed crop species with percentage relative frequency of 21.35±4.31 and 
17.23±2.52 in summer and winter season, respectively, as indicated from the 
analysis of faecal pallets. In total, ten plants were consumed by porcupine  
during summer, spring, and fall season while 11 plants were consumed in 
winter season. It indicates that food of porcupine in Kallar Kahar area of 
Pothowar rangeland consists of a number of grasses, shrubs and trees which 
include both cultivated as well as natural flora. 
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INTRODUCTION 
 

The Indian crested porcupine (Hystrix indica) is a large herbivore rodent and 
is considered as a serious economic pest of crops and forest plantations. The 
porcupines inhabit embankments of drainage channels, canal-side 
plantations, irrigated forest-plantations and intensively cultivated croplands 
along drains and canals. They also often infest graveyards and mounds of 
scrapped soil in the corners of fields in saline and sodic soil tracts (7). 
 
Hussain (9) reported 38.1 percent damage to one year old chilpine plantation 
and 24 percent to 2-6 year old plantation. The overall damage to various age 
classes was 40 percent. The plant density in forest was 1075/ha and 
economic losses were calculated as Rs. 3440/ha. Khan et al. (11) reported 
an economic loss of U.S. Dollar 65 due to attack of porcupine on various tree 
species in irrigated plantations of central Punjab. Mian and Hussain (13) 
reported a damage of 10.45 and 7.5 percent to Dalbergia sissoo and 
Eucalyptus trees, respectively in irrigated plantations of central and southern 
Punjab. Sharma and Prasad (17) reported that porcupine damaged seriously 
the trees of Acacia nilotica, Zizyphus mauritiana, Acacia catechu, Leucaena 
leucocephala, and Butea frondosa. The average extent of damage to all trees 
was 18 percent. Greaves and Khan (4) carried out a survey in Chichawatni 
irrigated plantation and reported damage of porcupine to various tree 
species. Melia azedrach, Morus alba, and Dalbergia sissoo were damaged by 
72, 50 and 4 percent, respectively.  
 
Perveez (15) reported that porcupine damaged fruit plants of papaya, cherry, 
wild fig, pistachio, peach and grapes. The extent of damage to these plants 
was 16.61, 7.5, 7.7, 12.5, 1.20 and 1.22 percent, respectively. Greaves and 
Khan (4) reported a damage of 20 percent to citrus orchards in Chichawatni, 
while in Fateh Jang, 200 mango plants of a single farmer were destroyed by 
porcupine. Mian and Hussain (13) reported damage to various agricultural 
crops by porcupine viz. Zia mays (12.80%), Triticum aestivum (5.12%), 
Hordeum vulgare (4.26%) and Brassica obracea (2.5%). Mian and Hussain 
(12) reported a damage of 10.7 percent to maize, 8.5 percent to wheat and 
20.2 percent to groundnut in Punjab, Pakistan. Brooks et al. (3) reported that 
porcupine damaged 21 percent groundnut plants. They further reported that 
one porcupine can uproot/damage 30-40 plants in one night. Alkon and Saltz 
(1) reported that porcupine damaged 1.3 tons of potato per hectare having a 
worth of US Dollar 30, in southern Israel. Khan et al. (11) conducted a survey 
two weeks before the harvest of potato crop and reported that 2.5 hectares of 
potato field were destroyed by porcupine indicating a loss of 17.6 percent. 



Food habits of Indian crested porcupine in rainfed Pothowar 

J. Agric. Res., 2015, 53(4) 

567

Available literature carries a little information on the food habits and feeding 
behavior of porcupine, especially in Pakistan. So the present study was 
planned in Kallar Kahar area of Potwar plateau. 

 
MATERIALS AND METHODS 

 
Present study was conducted in the Department of Forestry, Range 
Management and Wildlife, University of Agriculture, Faisalabad, Pakistan, 
during 2012. The study area selected was Kallar Kahar, Pothwar Plateau 
spreading over 1.8 million hectares and is bound to north by Kala Chitta 
Range and Margala Hills, to the south by Salt range, to the east by Jhelum 
River and to the west by Indus River. Its undulating landscape is being 
constantly affected by erosion. Its elevation ranges from 300 to 600 m in a 
system of residual hills and hillocks formed from glacial debris as remunants 
of ice age. In this area agriculture is mainly dependent on rainfall averaging 
380-510 mm annually. Rainfall is received more in north west area which 
declines to arid conditions in the southwest. Kallar Kahar is semi-arid, 
subtropical region with short and severe winter and long summer. Average 
annual rainfall is 445 millimeter, most of which is received in monsoon 
season (July-August). Average temperature is 35 and 14 Centigrade in 
summer and winter respectively (11).  
 
The study period was divided into four seasons i.e. spring (February-April), 
summer (May-August), fall (September-October) and winter (November-
January). Monthly visits were made to collect faecal pellets and stomach 
contents during these seasons. Twenty faecal pellets were collected and 
examined in each season, thus making a total of 80 faecal pellets. Five 
porcupines in each season were trapped, killed and their stomach contents 
were examined under the microscope. Thus a total of 20 porcupine stomach 
were analyzed in four seasons. (5). The live trap was made of iron bars and it 
was placed at the mouth of active burrows late in the evening, with suitable 
bait placed in it. Each trap was fixed with steel pegs in its position so that a 
trapped animal could not tilt it. The traps were checked early in the target 
morning to collect the animal if trapped.  
 
Reference slides of plant species of study area were prepared by harvesting 
leaves, roots and stems of all plants. In trees and shrubs, bark samples were 
also harvested. Separate slides were made for leaves, roots, stems and bark 
of various plant species. The reference vegetative parts of plants were dried 
and soaked in solution, (distilled water, ethyl alcohol and glycerin (1:1) 
overnight and washed with tap water. The contents were poured into micro- 
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sieve, after grinding in distilled water. The micro sieve consist of 6cm long 
hallow cylinder having 0.05 mm pores and rubber stopper at one end. Then 
specimens were soaked in sodium hypochloride solution of 5% chlorox and 4 
parts of distilled water for 20-30 minutes. The diluted acetic acid was added 
to neutralize its basic effects and placed in mordant solution for 15-30 
minutes. The contents were placed in hematoxylin stain for 10-15 minutes. A 
drop of mounting medium (100c distilled water and 100g arabic gum) was 
added and spread on a slide (22×40 mm) (18).  
 
Stomach contents obtained from porcupine were  placed in 10% formalin and 
were put on a white paper having equal sized squares in a petridish where 
fragments of stomach contents were placed and examined microscopically 
(18). The slides were examined under the microscope, after overnight 
fastening. The faecal pellets were washed over a mesh and put in 70% 
alcohol for 10 minutes and then stained with light green dye. To examine 
under the light microscope (60x) seven slides were prepared from each 
faecal pellet. Plants parts of each species placed in each box were calculated 
and then total number of fragments were recorded according to the method 
of Hanson et al. (8). The overall, relative frequency was calculated as: 
 
                                           Total number of fragments of a species 
Relative frequency (% )= ———————————————————— x 100 
                                              Total number of fragments analysed 
 
To work out the feeding preference of the species, relative frequency of 
different food items recorded from the stomach contents and pellets were 
compared season wise.  
 

RESULTS AND DISCUSSION 
 
Spring season 
 
Stomach contents: In spring season, the stomach contents showed that 
seven types of food items of plant origin were consumed by porcupines.  
Among these T. aestivum (37.17±1.70) was the most consumed species. A.   
modesta (19.91±2.21) was recovered in relatively less frequency. (Table 1). 
C. dactylon (8.33±1.63), H.vulgare (6.12±1.09), Z.mauritiana (5.34±1.80), 
P.juliflora (4.68±0.73) and D. viscose (3.24±0.88) were consumed in different 
proportions. Other matters (1.64±0.16) formed very small part of total 
contents while unidentified (9.53±1.45) and unknown plants (10.41±2.31) 
were consumed in prominent proportions. 
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The data on percentage of food items (Fig.1), revealed that T. aestivum 
(34.94%) was the most intensively consumed species. A.modesta (18.72%), 
C. dactylon (7.83%), H. vulgare (5.75%), Z.  mauritiana (5.02%), P. juliflora 
(4.40%) and D. viscosa (3.05%) were consumed with less percentages. 
Other matters (1.54%) constituted very small part of total contents while 
unidentified (8.96%) and unknown plants (9.79%) were consumed in 
significant percentages. Stems (26.6%) were consumed with higher 
percentage (Fig. 2) leaf (23.2%) and spike (22.7%), while root (10.4%), seed 
(5.5%), flower (4.5%), pod (3.6%) and tuber (3.2%) were also consumed in a 
different proportions. 
 
Table 1.  Percentage relative frequency of different food items recovered from the stomach 

contents of Hystrix indica captured from rainfed Pothowar plateau. 
 

S. No. Food items Summer Spring Fall Winter 
1. Acacia modesta 24.21± 1.39 19.91± 2.21  31.78± 2.56 29.68± 1.44 
2. Cynodon dactylon 15.68± 5.27 8.33± 1.63 13.29± 0.87 24.12± 2.88 
3. Cyperusrotundus 0.00± 0.00 0.00± 0.00 4.17± 0.17 0.00± 0.00 
4. Dichanthium annulatum 7.48± 0.99  0.00± 0.00 0.00± 0.00 3.95± 1.32 
5. Dodonaca viscose 9.63± 0.54 3.24± 0.88 6.39± 2.49 5.56± 1.02 
6. Hordeumvulgare 0.00± 0.00 6.12± 1.09 4.65± 1.87 3.51± 0.00 
7. Prosopis  juliflora 14.26± 8.89 4.68± 0.73 19.85± 3.08 6.58± 0.00 
8. Sorghum vulgaris 23.38± 0.00 0.00± 0.00 4.35± 0.00 0.00± 0.00 
9. Triticum aestivum 0.00± 0.00 37.17± 1.70 0.00± 0.00 11.84± 0.00 
10. Ziziphus mauritiana 10.05± 1.27 5.34± 1.80 3.91± 0.98 9.50± 2.96 
11. *Other 2.44± 0.00 1.64± 0.16 0.00± 0.00 1.97± 0.66 
12. Unidentified 5.62± 0.59 9.53± 1.45 6.79± 1.66 8.04± 0.64 
13. Unknown plants 10.17± 2.33 10.41± 2.31 13.48± 1.65 10.53± 0.76 

 *Other = quill, hair and thread. 
 

 

Fig. 1 Percentage of different food items recovered from the stomach contents of 
Hystrix indica captured from rainfed Pothowar plateau. 
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Faecal pellets: The faecal samples (n=15) showed predominance of 
T.aestivum (38.61 ± 3.02) which was consumed at the highest frequency 
(Table 2). A.modesta (21.16 ± 3.11) and C. dactylon (11.36 ± 2.42) also 
constituted sufficient proportions. H.vulgare (7.43 ± 1.87), D. viscosa (5.86 ± 
1.07), Z.mauritiana (5.48 ± 1.24) and P.juliflora (5.05 ± 1.14) were recorded 
in less frequency. Other matters (2.37 ± 0.32) constituted the small part of 
contents while unidentified (10.79 ± 1.12) and unknown plants (11.56 ± 1.07) 
were found in high frequency. 
 
Food items percentage showed predominance of T.aestivum (32.26%) which 
was consumed at the highest percentage. A.modesta (11.68%), C. dactylon 
(9.49%), H.vulgare (6.21%), D. viscosa (4.90%), Z.mauritiana (4.58%) and 
P.juliflora (4.22%) were recorded with different percentages (Fig. 3). Other 
matters (1.98%) constituted the small proportion of the total contents while 
unidentified and unknown plant parts were found as 9.02 and 9.66 percent in 
high percentage. 
 
Consumption percentage of different plant parts showed that stem (33.6%), 
spike (19.4%), root (16.3%) and leaf (12.2%) were consumed at higher 
quantity while seed (9.3%), pod (5.4%) and tuber (3.5%) were found in less 
quantity (Fig. 4). 
 
These results are in partial agreement with the findings of Mian and Hussain 
(13) who reported a damage of 10.45 and 7.5 percent to Dalbergia sissoo 
and Eucalyptus trees by porcupines in irrigated plantations of central and 
southern Punjab. Although the trees were different from present study but 
confirmed that porcupine damages tree species heavily.  
 

Summer season 
 
Stomach contents: The analysis of stomach contents (n = 5) of these 
specimens revealed that seven plant species were consumed by porcupines. 
According to relative frequency data (Table 1.) Acacia modesta (24.21±1.39) 
and S. vulgaris (23.38±0.00) were the most consumed species followed by. 
Cynodon dactylon (15.68 ± 5.27) and Prosopis juliflora (14.26 ± 8.89), 
whereas Zizipus mauritiana (10.05 ± 1.27), Dichanthium annulatum 
(7.48±0.99) and other matters (2.44 ± 0.00) were in the lowest frequency.  
However, unknown plant parts (10.17 ± 2.33) formed a significant proportion 
of the stomach contents. 
 
With regards to percentage of food items A. modesta (19.70%) and S. 
vulgaris (19.02%) were the most consumed species. followed by   C. dactylon 
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(12.16%), P.juliflora (11.60%) Z.mauritiana (8.18%) (Fig. 1). Unidentified 
(4.57%) and unknown plants (8.27%) were also found in significant 
percentage.  
 
The analysis of plant parts (Fig. 2) showed that stem (31.6%) appeared with 
higher frequency (31.6%), followed by leaf (19.5%), seed (17.1%) and root 
(15.7%) while spike (7.3%), pod (4.2%), flower (2.3) and tuber (2.1%) were in 
low frequency. 
 
Faecal pellelts: The analysis (n = 15) of faecal pellets of porcupine as 
collected from Kallar Kahar showed the plant tissues belonging to nine 
species in summer season (Table 2). Among these, A.modesta (27.57± 2.16) 
was extensively consumed followed by Z. mays (21.63 ± 2.28) S. vulgaris 
(21.35 ± 4.31), C. dactylon (16.73 ± 1.68) and P.juliflora (10.67 ± 2.93) Other 
matters (2.03 ± 0.41) were found in small frequency. However, unidentified 
(5.99 ± 0.66) and unknown plants (11.27 ± 1.84) were found in significant 
proportion. 
 

 

 
 
Fig. 2. Percentage of parts of plants recovered from the stomach contents of Hystrix indica 

captured from rainfed Pothowar plateau. 

 
With regards to percentage of food items, A.modesta (18.47%) was 
extensively consumed plant species followed by Z. mays (14.49%)  S. 
vulgaris (14.31%) and C. dactylon (11.21%) (Fig. 3). Other matters (1.36%) 
were present in small amount while unidentified (4.01%) and unknown plants 
(7.55%) were also found in different proportions. 



S. Hafeez et al.  

J. Agric. Res., 2015, 53(4) 

572

Table 2. Percentage relative frequency of different food items recovered from the faecal pellets 
of Hystrix indica captured from rainfed Pothowar plateau. 

 
Food items Summer Spring Fall Winter 
Acacia modesta 27.57 ± 2.16 21.16 ± 3.11 23.90 ± 1.03 30.14 ± 2.22 
Capsicum annum 9.68 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 0.00 ± 0.00 
Cynodon dactylon 16.73 ± 1.68 11.36 ± 2.42 16.59 ± 0.85 19.40 ± 1.43 
Dichanthium annulatum 7.32 ± 1.15 0.00 ± 0.00 0.00 ± 0.00 4.87 ± 1.43 
Dodonaca viscose 6.22 ± 1.03 5.86 ± 1.07 4.52 ± 0.96 5.69 ± 0.64 
Hordeumvulgare 0.00 ± 0.00 7.43 ± 1.87 7.21 ± 0.48 3.51 ± 0.00 
Prosopis juliflora 10.67 ± 2.93 5.05 ± 1.14 11.34 ± 1.34 5.14 ± 0.57 
Sorghum vulgaris 21.35 ± 4.31 0.00 ± 0.00 17.80 ± 2.15 5.26 ± 0.00 
Triticum aestivum 0.00 ± 0.00 38.61 ± 3.02 0.00 ± 0.00 17.23 ± 2.52 
Zea mays 21.63 ± 2.28 0.00 ± 0.00 18.64 ± 0.00 0.00 ± 0.00 
Ziziphus mauritiana 8.78 ± 1.35 5.48 ± 1.24 8.27 ± 1.92 7.86 ± 0.84 
*Other 2.03 ± 0.41 2.37 ± 0.32 4.35 ± 0.09 2.42 ± 0.61 
Unidentified 5.99 ± 0.66 10.79 ± 1.12 8.52 ± 1.05 7.92 ± 1.01 
Unknown plant 11.27 ± 1.84 11.56 ± 1.07 12.85 ± 0.86 10.81 ± 1.72 

*Other = quill, hair and thread. 

 

 
Fig. 3. Percentage of different food items recovered from the faecal pellets of Hystrix 

indica collected from rainfed Pothowar plateau. 
 

 
The analysis of plant parts showed that stem (25.8%) appeared with higher 
frequency followed by seed (18.2%), leaf (16.9%), spike (14.2%), root 
(12.5%) and pod (10.1%) while tuber (2.1%) was in less frequency (Fig. 4). 
This confirms the reports of Hafeez et al. (6, 7). These results are in partial 
agreement with the findings of Sharma and Prasad (17) who reported that 
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porcupines damaged seriously to trees of Acacia nilotica, Zizyphus 
mauritiana, Acacia catechu, Leucaena leucocephala, and Butea frondosa. 
The average extent of damage to all trees was 18 percent. Although tree 
species and extent of damage differ to the present study but it is very clear 
that porcupine is a serious pest of plants, especially woody plant species. 
Similarly these results are in partial conformity to the findings of Mian and 
Hussain (12) who reported damage to various agricultural crops by porcupine 
viz. Zia mays (12.80%), Triticum aestivum (5.12%), Hordeum vulgare 
(4.26%) and Brassica obracea (2.5%).  

 

 
 

Fig. 4. Percentage of parts of plants recovered from the faecal pellets of Hystrix 
indica collected from rainfed Pothwar plateau. 

 
Fall season 
 
Stomach contents:  The data (Table 1) showed that during this season 
plant tissues belonging to eight species were recovered from porcupine 
stomach contents. A.modesta (31.78±2.56) was the most intensively 
consumed species. P.juliflora (19.85 ± 3.08) and C.dactylon (13.29 ± 0.87) 
were recovered in higher frequency. D. viscosa (6.39 ± 2.49), H.vulgare (4.65 
±1.87), S. vulgaris (4.35 ± 0.00), C.rotundus (4.17 ± 0.17) and Z.mauritiana 
(3.91 ± 0.98) were consumed in significant proportions. Unidentified (6.79 ± 
1.66) and unknown plants also (13.48 ± 1.65) formed significant proportion.  
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Percentage of food items specimens revealed that A. modesta (29.25%) was 
the most intensively consumed species followed P. juliflora (18.27%) and C. 
dactylon (12.23%), (Fig. 1). Unidentified (6.25%) and unknown plants 
(12.41%) were also present in significant percentages. Consumption of 
different plant parts showed that stem (28.1%), root (19.1%), seed (16.1%), 
leaf (14.9%) and spike (10.8%) appeared in higher frequency while pod 
(6.5%) and tuber (4.3%) were found in law frequency (Fig. 2). 
 
Faecal pellets: The faecal samples (n = 15) of porcupines showed that 
A.modesta (23.90 ± 1.03) remained as the most intensively eaten food 
followed by Z. mays (18.64 ± 0.00), S. vulgaris (17.80 ± 2.15), C. dactylon 
(16.59±0.85) and P.juliflora (11.34 ± 1.34). Z.mauritiana (8.27 ± 1.92), 
H.vulgare (7.21 ± 0.48) and D. viscose (4.52±0.96) and other matters 
(8.52±1.05) were also found in less quantity. Unidentified (8.52 ± 1.05) and 
unknown plants (12.85 ± 0.86) were also found to be highly significant. 
 
The percentage of food items showed that A.modesta (17.84%) remained the 
most intensively eaten food followed by Z. mays (13.91%), S. vulgaris 
(13.28%) and C. dactylon (12.38%) (Fig. 3). Other matters were found in less 
percentage (3.25%) while unidentified (6.36%) and unknown plants (9.59%) 
were found relatively with high percentage (9.59% and 6.36%). 
 
Analysis of plant parts showed that stem (30.2%) appeared with higher 
frequency, seed (19.1%), spike (18.3%); root (12.0%) and leaf (11.0%) of 
different plants were also present in sufficient amount while pod (6.6%) and 
tuber (2.6%) were less frequent (Fig. 4). 
 
These results are in partial agreement with the findings of Mian and Hussain 
(13) who reported a damage of 10.45 and 7.5 percent to Dalbergia sissoo 
and Eucalyptus trees in irrigated plantations of central and southern Punjab. 
The results are also in partial accordance with the results of Sharma and 
Prasad (17) who reported that porcupine damaged seriously the trees of 
Acacia nilotica, Zizyphus mauritiana, A. cacia catechu, Leucaena 
leucocephala, and Butea frondosa. The average extent of damage to all trees 
was 18 percent. Tree species and damage percentage differed in present 
study but heavy damage of porcupine to tree/shrub species is proved. 
 
The damage to crop plants is also confirmed by Mian et al. (2007) who 
reported that many crops were damaged by porcupine viz. Zea mays 
(12.80%), Triticum aestivum (5.12%), and Hordeum vulgare (4.26%) and 
Brassica obracea (2.5%). 
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Winter season 
 
Stomach contents: Analysis of winter samples of stomach contents (n=5) 
revealed that eight plant species were consumed by porcupines. Among 
these, A.modesta (29.68±1.14) was mostly consumed plant species in terms 
of percentage relative frequency (Table 1) followed by C. dactylon 
(24.12±2.88) and T.aestivum (11.84±0.00). Z.mauritiana (9.50±2.96), 
P.juliflora (6.58±0.00), D. viscosa (5.56±1.02), D.annulatum (3.95±1.32) and 
H.vulgare (3.51±0.00) were utilized less frequently. Other matter (1.97±0.66) 
was less frequent. Unidentified (8.04±0.64) and unknown plants (10.53±0.76) 
were also found frequently. 
 
Analysis of food items percentage in stomach contents showed that, 
A.modesta (25.75%) was predominantly consumed plant species, as it 
constituted a large percentage of the total stomach contents (Fig. 1) C. 
dactylon (20.92%). Othermatter (1.71%) was used in less percentage. 
Unidentified (6.97%) and unknown plants (9.13%) were also found in 
significant proportion.Stem (35.8%), leaf (20.9%), root (19.4%) and spike 
(10.4%) were recovered with high frequency. With regard to plant parts Seed 
(6.7%), pod (5.9%) and flower (1.1%) were less frequent (Fig. 2).  
 
Faecal pellets: The faecal samples (n=15) collected from study area during 
winter season revealed that A.modesta (30.14±2.22) was consumed at the 
highest frequency. C. dactylon (19.40±1.43) and T.aestivum (17.23±2.52) 
constituted sufficient proportion of diet (Table 2). Other matters (2.42±0.61) 
constituted a small portion of the contents while unidentified (7.92±1.01) and 
unknown plant parts (10.81±1.72) were found to be less frequent.  
 
For food items percentage, the data revealed that A.modesta (25.06%) was 
consumed at the highest percentage. C. dactylon (16.13%), T.aestivum 
(14.33%), Z.mauritiana (6.54%), D.viscosa (4.73%), S. vulgaris (4.37%), 
P.juliflora (4.27%), D.annulatum (4.05%) and H.vulgare (2.92%) were found 
in different percentages (Fig. 3). Other matter (2.01%) constituted a small 
portion of total contents while unidentified (6.59%) and unknown plant parts 
(8.99%) were also found. 
 
The analysis of plant parts during winter season showed that stem (42.1%) 
appeared higher frequency followed by root (17.0%), leaf (14.6%) and spike 
(10.4%) while pod (6.3%) and tuber (2.2%) were less frequent (Fig. 4). 
 
These results are in partial agreement with findings of Mian and Hussain (13) 
who reported a damage of 10.45 and 7.5 percent to Dalbergia sissoo and 
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Eucalyptus trees in irrigated plantations of central and southern Punjab. The 
results are also in partial conformity with results of Sharma and Prasad (17) 
who reported that porcupine damaged seriously the trees of Acacia nilotica, 
Zizyphus mauritiana, A.cacia catechu, Leucaena leucocephala, and Butea 
frondosa. The average extent of damage to all trees was 18 percent. Tree 
species and damage percentage may vary in two studies, but heavy damage 
of porcupine to tree/shrub species has been proved. Damage to crop plants 
is also confirmed by Mian and Hussain (12) who reported that many crops 
were damaged by porcupine.  
 
Overall consumption of spikes in spring season and stem in winter season 
was high while pods were consumed round the year. This analysis confirmed 
the observation of Greaves and Khan (4). Chi-square test of stomach 
contents across the season showed that results of crops and non-crops were 
non-significantly (X2=0.989NS, P=0.804) different. Similarly, chi-square 
showed that in faecal pellets, crops and non-crops results were non-
significant (X2=2.205NS, P=0.531). The study also confirmed findings of 
Pervez (14), where stems were observed to be the preferred food items. In 
the same way, Arshad et al., (2) observed the presence of leaves, fruits, 
bark, roots of different crops trees, vegetables and grasses. The study of 
Inayatullah (10) conducted in Tarbela watershed areas showed that 
porcupine depends on 29 cultivated and wild plant species; among the 
preferable species were M. azedarch, S. helepense, P. roxburghii, Z. mays 
and T. aestivum. Tarbela catchment area has more water availability and 
fertile soil as compared to Kallar Kahar, so plant diversity is more in that 
area. That’s why porcupine has more choice of plant species in Tarbela. 
 
There was diversity of diet in four seasons according to the Berger-Parker 
index that was calculated for stomach samples of porcupine (Table 3). The 
index was calculated from Berger Parker equation to ensure the variation in 
diet diversity. Berger Parker index of winter and summer was almost same 
i.e. 2.69 and 2.37 while spring had the lowest value (1.59) which revealed the 
less diversity (Table 3).  
 
Table 3.  Berger-Parker index of diversity in seasonal samples of the stomach contents of 

Hystrix indica in Rainfed Pothowar Plateau. 
 

Seasons Total No. of food  
particles (N) 

Max. abundant food 
Items (Nmax) 

Berger-Parker index  
d = Nmax /N 

1/d 

Winter 167 62 0.3712 2.69 
Spring 132 83 0.6287 1.59 
Summer 83 35 0.42 2.37 
Fall 107 29 0.2710 3.68 
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It is concluded that porcupine tended to have more diverse diet during fall 
season (3.68). Due to this tendency, porcupine consumed eight different 
plant species during fall season, which were more diverse than other 
seasons. Similarly, Berger-Parker index (d) of each season for faecal pellets 
was calculated by the species dominance depending upon the occurrence of 
species. Berger-Parker index of summer and fall were almost similar i.e. 3.30 
and 3.23 while winter has a value of 2.62. Whereas, spring showed the 
lowest value i.e. 1.62 which in turn, showed less diversity (Table 4).  
 
Table 4. Berger-Parker index of diversity in seasonal samples of the faecal pellets of Hystrix 

indica in Rainfed Pothwar Plateau. 

 
Seasons Total No. of food  

particles (N) 
Max. abundant food 

items (Nmax) 
Berger-Parker index  

d = Nmax /N 
1/d 

Winter 276 105 0.3804 2.62 
Spring 242 149 0.6157 1.62 
Summer 251 76 0.3027 3.30 
Fall 294 91 0.3095 3.23 

 
CONCLUSION AND RECOMMENDATIONS 

 
It was concluded that porcupine consumed seven different plant species in 
spring and summer and eight in fall and winter among these Acacia modesta 
was consumed in maximum quantity in winter, while reasons Triticum 
aestivum was consumed in maximum quantity in spring. Similar Acacia 
modesta was consumed in maximum quality in fall and winter. A clear shift in 
diet of H. indica occurred with seasonal and geographical variation which can 
largely be attributed to availability of food species or their parts.  
 
Present study is an attempt to help overcome the menace of porcupine 
attack on commercial species of crops and trees by introducing species of 
lesser economic importance which are preferable to the porcupine as food. 
The results of this study will also help devise strategies for porcupine 
management and preventing damages to important crops. The seasonal 
changes in temperature and rainfall undoubtedly influence the abundance 
and diet of H. indica resulting in intensification of crop losses. For proper 
management, burrow fumigation through aluminum phosphide (3g) tablets 
followed by second generation anticoagulant bait is recommended. A 
sustained pest vigilance coupled with constant monitoring is suggested to 
prohibit recurrence of pest after implementing control measures.  
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