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The Indian crested porcupine, Hystrix indica, is widely distributed in the irrigated forests of Punjab, Pakistan and 
causes serious damage to trees, nursery stocking, field crops and vegetables. Field trials were conducted to 
determine the efficacy of aluminium phosphide (Phostoxin, 3g tablets) and arsenic trioxide bait (at 2.5g per apple) 
against the porcupine in a forest plantation. For fumigation with phostoxin, tablets were used at the rate of four, 
five, six and seven tablets per den. Observations showed that four tablets were ineffective, five and six tablets 
provided partial control, while seven tablets provided complete control of porcupines. Baiting with arsenic trioxide 
also resulted in 89 % reduction of the porcupine population occupying the treated dens.  
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INTRODUCTION 
 
The Indian crested porcupine, Hystrix indica, is a 
widely distributed mammal in Pakistan inhibiting 
temperate scrublands, grasslands, moist temperate 
coniferous forests up to 3,200 m above sea level 
(Awan et al., 2004), steppe mountain regions of the 
Balochistan to 2,750 m above sea level (Roberts, 
1997), irrigated, scrub forest plantations and sandy 
deserts of the Punjab and Sindh (Nawaz and Ahmad, 
1974; Roberts, 1997; Khan et al., 2000). It is a pest of 
forests and agricultural crops in Pakistan and India, 
feeding on roots and bark of succulent plants, resulting 
in girdles in trees, uprooting of nursery seedlings and 
planted saplings (Ahmed and Chaudhry, 1977; 
Greaves and Khan, 1978; Taber et al., 1967). The 
incidence of porcupine damage to Melia azedarach, 
Morus alba and Dalbergia sissoo in Changa Manga 
forest was estimated at 52.5, 24.3 and 1.0 %, 
respectively (Nawaz and Ahmad, 1974; Greaves and 
Khan, 1978). The porcupine is also a serious pest of 
fruit trees in Kallat, Balochistan, Pakistan (Mian et al., 
1988; Pervez, 2006). Pinus roxburghii, especially at an 
early growth stage is seriously affected with damage 
reported to range between 38 - 90 % (Sheikher, 1998; 
Khan et al., 2000). Similarly, 42 % damage to Robinia 
pseudoacacia (Khan et al. 2000), 30 % to seedlings of 
Azadirachta indica, 12 % to Eucalyptus sp. (Idris and 
Rana, 2001) and 5% to young coconut plantations 
(Chakraborthy and Girish, 2002) have been reported. 
The Indian crested porcupine is a generalist forager, 

exploiting a wide variety of cultivated and wild plants 
and consuming both hypogeal and epigeal plant 
tissues (Gutterman, 1982; Alkon and Salt, 1985; 
Brooks et al; 1988; Khan et al., 2000). 
 
In view of the serious deterioration impact of 
porcupines on forest plantations, Punjab forest 
management plans recommended the adoption of 
necessary measures for the control of this mammalian 
pest. Physical control measures such as trapping, 
netting, snaring, dog hunting, electric fencing, active 
policing, etc. have proved to be ineffective. Hence the 
use of chemical compounds at present is the only 
available option and need to be evaluated in respect of 
their efficacy against Indian crested porcupine. 
 
Fumigation is a technique that has been employed for 
the control of burrowing mammals. Greaves and Khan 
(1978) recommended that aluminium phosphide 
tablets, since it is more convenient to use, effective, 
safer and cheaper, should replace cyanide gassing 
powder for the fumigation of porcupine burrows. In 
irrigated forest plantations of the Punjab, forest officers 
generally use four tablets of aluminium phosphide per 
den. However, foresters are of the view that achieving 
50 % control with this recommended dose, is difficult. 
The objective of this study was thus to assess the 
efficacy of two chemicals, aluminium phosphide and 
arsenic trioxide, in controlling the Indian crested 
porcupine (Hystrix indica) in an irrigated forest 
plantation of Punjab.  
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MATERIALS AND METHODS 
 
The present study was carried out in a forest plantation 
(186.1 ha) at Chak No.155/R.B Faisalabad, Punjab. 
The study was emphasized on controlling porcupines 
in order to reduce prevent damage and losses to crops 
and forest plantations. The forest plantation was 
divided into 17 compartments (Table 1). The D. sisso 
and Eucalyptus spp. were the trees commonly 
damaged by porcupines in the plantation. The 
undergrowth vegetation comprised of Saccharum 
munja and Prosopis juliflora. The nurseries of the 
forest plantation in all the compartments were visited 
for sampling of porcupine burrows. Additional 
information was also collected from the local forest 
staff. 
 
Each compartment was divided into 10 m wide 
sampling strips. Active porcupine burrows were 
identified by a physical survey of the habitat along the 
strips with the aid of local farmers and staff of the 
forest department. To ensure that the porcupines were 
using the selected burrows, footprints of porcupines 
were tracked on powdery soil dirt patches (1m2) 
created in front of the main active opening of the den 
for three consecutive nights, following Dolbeer et al. 
(1991). 
 
Porcupine occupied burrows were selected for 
treatment by considering the specific characteristics of 

their entrances; presence of foot prints, quills and 
droppings near the dens. A total of 95 burrows were 
recorded from the irrigated plantation. Compartments 
having majority of active burrows were selected for 
treatment purposes. Burrows were selected in the 1st 
and 2nd compartment for baiting trials. Poison baiting 
with arsenic trioxide was used at the rate 2.5 g per 
apple by boring the apple with a cork borer. One 
poisoned apple per animal was placed near each 
burrow opening on the basis of estimated animals 
through pre-baiting trials. Twenty active burrows were 
selected for fumigation and different doses of the 
phostoxin tablets were placed deep inside the burrow 
with a long stick fitted with a spoon and the burrows 
thereafter were closed. Similarly, twenty burrows were 
treated with apple bait of arsenic trioxide. Post-
treatment observations were recorded for five days and 
the status of each burrow as ‘closed’ or ‘reopened’ was 
considered an indicator of burrow activity. 
 
ESULTS AND DISCUSSION  
 
Due to poor maintenance of the forest plantations it 
was not possible to conduct a thorough census of 
burrows and take measurements of burrow openings. 
The maximum numbers of burrows (12) were recoded 
from compartment No.1, while the minimum numbers 
of burrows (four) were located in compartment No 2. 
While not a single active burrow was found from six 
compartments.

 
 
Table 1.  Estimated porcupine (Hystrix indica L.) burrows in forest plantation, Chak No. 155/R.B, 

Punjab, Pakistan. 
Compartment No. Area sampled (ha.) No. of active burrows Burrows per 100 ha. 

1.  16.19 12 74 
2.  8.9 8 89 
3.  15.3 13 84 
4.  12.95 10 77 
5.  10.12 - - 
6.  8.88 - - 
7.  12.95 - - 
8.  12.14 5 41 
9.  10.12 7 69 
10.  4.00 - - 
11.  12.14 8 65 
12.  16.19 11 67 
13.  19.19 10 61 
14.  2.0 - - 
15.  8.09 4 49 
16.  10.12 7 69 
17.  10.12 - - 
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Although the porcupine inhibits forest plantations, they 
do not have as high densities as they do in some non-
crop areas in central Punjab. The diameter of the 
burrow openings ranged from 36.58 to 85.34 cm. The 
number of burrow openings ranged from 2 to 3 per 
burrowing system. The population estimates in various 
burrows ranged between 2 to 3 animals per den. It was 
evident that there was a positive association between 
the diameter of burrows and the number of porcupines 
inhabiting burrows. In burrows with a diameter of 
between 37 to 64 cm the number of porcupines was 
between one and two whereas in burrows with 
diameter between 67 to 85 cm the number of animals 
increased to three. Nawaz and Ahmad (1974) has 
reported that burrow openings ranged from 25 to 60 
cm and that an average of 2.88 animals were found in 
burrows system. During the present study, 1.73 and 
1.95 porcupines per burrow system were estimated in 
plots treated with arsenic bait and phostoxin, 
respectively 
 
The consumption of arsenic poisoned apple bait 
ranged from 130.5 to 324.5 g. The observations 
revealed that bait consumption gradually increased 
during the first five days and decreased, thereafter. 
The average population of porcupines before baiting 
was 34.60 in twenty burrows and after baiting the 
population decreased to 3.60 individuals resulting into 
89.58% control of porcupines (Fig.1). The pair wise t-
test of these burrows show t =12.27** and df =19, 

(P<0.01) highly significant.The dead animals were 
retrieved from the fields with the help of local farmers 
and hunting dogs. 
 
Several studies that have been conducted on the use 
of acute poison baits against H. indica have recorded 
varying levels of success (Arshad et al., 1988; Khan et 
al., 1992, 2007a). These compounds (1080, temik, 
endrin, zinc phosphide, strychnine etc.) were used in 
fresh bait types such as chopped mango stones. 
These chemicals are highly toxic to non-target animals 
and cannot be therefore recommended for the 
management of porcupines. However, the use of 
anticoagulants needs to be investigated in detail (Khan 
and Mian, 2008) because these are safe and 
environmentally friendly with the animals displaying no 
apparent bait shyness. 
 
Burrow fumigation is one of the most economically 
viable techniques that may be employed for the control 
of burrowing mammals. Fumigants such as aluminium 
phosphide and carbon monoxide have been 
investigated in different eco-zones of Pakistan (Khan et 
al., 2007b; Mustaq et al., 2008). However, 
investigations on the use of aluminium phosphide in 
irrigated or man made forests of Punjab is still lacking. 
Currently forest officers of Punjab recommend the use 
of four tablets of Phostoxin per burrow with which even 
10% control is not possible. 
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Figure 1: Comparison of pre and post-baiting porcupine populations with arsenic trioxide in forest 

plantation of Chak No. 155/R.B, Punjab, Pakistan.  
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Table 2: Estimated population of porcupines before and after fumigation of burrows using phostoxin 
tablets in forest plantation of Chak No. 155/R.B, Punjab, Pakistan.  

Sr. 
No. 

Diameter of 
Burrow opening 

(cm) 

Estimated 
porcupines  per 

burrow 

Dose 
(tablets/burrow) 

 

Activity after 
treatment 

No. of 
animals 

killed 
1 65.0 3 4 reopened - 
2 60.0 2 4 reopened - 
3 42.5 1 4 reopened - 
4 42.5 1 4 reopened - 
5 60.0 2 4 reopened - 
6 42.5 1 5 reopened - 
7 60.0 2 5 closed 2 
8 72.5 3 5 reopened Nil 
9 52.5 2 5 reopened “ 
10 60.0 2 5 reopened “ 
11 35.0 1 6 closed 1 
12 65.0 2 6 closed 2 
13 60.0 2 6 closed 2 
14 72.5 3 6 closed 3 
15 37.5 1 6 closed 1 
16 75.0 3 7 closed 3 
17 60.0 2 7 closed 2 
18 60.0 2 7 closed 2 
19 75.0 3 7 closed 3 
20 42.5 1 7 closed 1 

 
 
REFERENCES 
 
Ahmad, A. and M.I. Choudhry. 1977. Studies on habits, 

habitat and damage by porcupines, Hystrix indica, 
Rodentia: Mammalia. Pakistan J. Forestry 
27(3):147-150. 

Alkon, P.U. and D. Saltz. 1985. Potatoes and the 
nutritional ecology of crested porcupines in a 
desert biom. J. Appl. Ecol. 22:727-737.  

Arshad, M. I., R. A. Khan and A. Khaliq. 1988. 
Strategies for the control of the Indian crested 
porcupine (Hystrix indica). Pakistan J. Sci. Ind. 
Res., 31(11): 784-785. 

Awan, M. S., R. A. Minhas, K. B. Ahmed and N. I. Dar. 
2004. Distribution, food and habitat preferences of 
small mammals in Machiara National Park, District 
Muzaffarabad, Azad Kashmir, Pakistan. Punjab 
Univ. J. Zool. 19: 17-31.  

Brooks, J.E., E. Ahmad, I. Hussain. 1988. 
Characteristics of damage by vertebrate pests to 
groundnut in Pakistan. 13th Vertebrate Pest 
Conference (Eds. A .Crab, R.E. Marsh), Davis, 
Univ. Clif., CA, pp . 129-133. 

Chakraborthy, A.K. and A. C. Girish. 2002. Porcupine 
(Hystrix indica Kerr) damage to three coconut 
varities in coastal Karnataka. Rodent Newsl. 26:2.  

Dolbeer, R. A., G. E. Bernhardt,T.W. Seamans and P. 
P Woronecki. 1991. Efficacy of two gas catridge 
formulations in killing woodchucks in burrows. 
Wildl. Soc. Bull. 19: 200-204. 

Greaves, J. H. and A.A. Khan. 1978. The status and 
control of porcupines, genus Hystrix, as forest 
pests. Commonw. For. Rev. 57: 25-31. 

Gutterman, Y. 1982. Observations on the feeding 
habits of the Indian crested porcupine, (Hystrix 
indica) and the distribution of some 
hemicryptophytes and geophytes in the Negev 
desert high lands. J. Arid Environ. 5:261-268. 

Idris, M. and B.D. Rana. 2001. Some observation on 
infestation of Indian crested porcupine, Hystrix 
indica Kerr in the forest nursery of the arid region. 
Rodent Newslt., 25(1-2):5. 

Khan, A.A., A. Mian and R. Hussain. 2007a. 
Investigation on the use of poison bait and 
fumigants against the Indian crested porcupine, 
(Hystrix indica). Pakistan J. Sci. Ind. Res., 
49(6):418-422. 

Khan, A.A., A. Mian and R. Hussain. 2007b. 
Development and evalutation of a new delivery 
system for fumigation of Indian crested porcupine, 
(Hystrix indica) den.pp.177, In : 27th Pakistan 
Congress of Zoology, Zoological Society of 
Pakistan, Lahore. 



Asses. effic. of alumin. Phos. & arsenic trioxide in contr. Ind. crested porcupinein an irri. forest plant., Punjab, Pak. 

103 

Khan, A.A. and A. Mian. 2008. Field evaluation of 
coumatetralyl bait against Indian crested 
porcupine, Hystrix indica Kerr. Pakistan J. Zool. 
40(1): 63-64. 

Khan, A., A., M. Ahmad, S. Ahmad and S. W. A. Rizvi. 
1992. Evalutation of the comparative efficacy of 
fumigants and acute poison baits against the 
Indian crested porcupine (Hystrix indica). For. Ecol. 
Manage. 48:295-303. 

Khan, A.A., S. Ahmad, I. Hussain and S. Munir. 2000. 
Deterioration impact of Indian crested porcupine, 
Hystrix indica, on forestry and agricultural systems 
in Pakistan. Int. Biodet. & Biodeg.45:143-149. 

Mian, A., M. Ali, R. Ali and S. B.Tousif. 1988. 
Distribution of some mammalion pests of orchards 
in Balochistan. Pakistan J. Agri. Res. 49: 418-422. 

Mushtaq, M., A. A. Khan and A. Mian. 2008. 
Evalutation of aluminum phosphide fumigation for 
the control of Indian crested porcupine (Hystrix 

indica) in scrub lands. Pakistan. J. Zool. 40(3):179-
183. 

Nawaz, A. and F. Ahmad. 1974. Control of porcupines 
in Changa Manga irrigated plantation. Tech. Rep., 
Forest Department, Punjab. pp.16. 

Pervez, A. 2006. Developmental biology, feeding 
patterns and management strategy against Indian 
crested porcupine (Hystrix indica) in Sindh and 
Balochistan provinces. 3rd Annual Progress Rep. 
2005-06. ALP Project, VPCL/SARC/PARC, 
Karachi. pp.56. 

Roberts, T.J. 1997. The Mammals of Pakistan. 
(Revised). Oxford, Univ. Press, Karachi, Pakistan 
pp. 525. 

Sheikher, C. 1998. Porcupine damage in agro-forestry 
system in Himachal Pradesh. Rodent Newsl. 22(3-
4):12-13. 

Taber, R.D., A.N. Sheri and S.A. Mustafa. 1967. 
Mammals of Lyallpur region West Pakistan. J. 
Mamm. 48(3):329-407. 

 


