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The present study was carried out in three different tehsils of Faisalabad, to assess the food and feeding behavior of Asiatic
Jackal (Canis aureus). Food items consumed by jackal in four different seasons (Spring, Summer, Autumn and Winter) were
identified by stomach analysis of shot animals. Number of shot animals for each season was 10. Total number of shot animals
for all seasons was 40. Twenty seven different types of food items were identified for all seasons from stomach contents. It
included 19 plant species, 4 types of animal material and remaining was reptiles, insects, unknown plants and unidentified
materials. Nine and eleven plant species were consumed by jackal in spring and summer seasons, respectively while in autumn
and winter, only 7 plant species were consumed. Four types of animal matters were eaten by jackal in spring, summer and
autumn while in winter, 3 types were consumed. Among crop plants, wheat (Triticum aestivum), sugarcane (Saccharum
officinarum), maize (Zea mays) and sorghum (sorghum bicolor) were the most prominent species. Among trees, beri (Zizyphus
mauritiana), shahtut (Morus alba), pipal (Ficus religiosa) and lasura (Cordia myxa) were consumed. Among animal food,
domestic birds, domestic animals and rats were prominent. Among plant species, Morus alba with mean relative frequency
9.21 + 4.82 was the most extensively consumed plant. Unknown plants were consumed in significant proportion ((3.75 + 2.14).
In animal contents, domestic birds (14.49+5.52) and domestic animals (10.79+6.65) were frequently consumed. Insects
(2.42+2.42), unknown materials (8.55+4.81), unidentified matter (4.23+2.21) were consumed in different quantities. Asiatic
jackal in the study area during all the four seasons, ranging from 40.06% to 53.48%, with maximum consumption occurring
during winter season.
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INTRODUCTION
Asiatic Jackal (Canis aureus) is a medium sized brown grey
animal. Its body weight is 7 to 12 kilograms. It likes arid,
semi-arid to sub humid environment. It is abundant
throughout the plains especially in the vicinity of agricultural
fields and deserts (Anitei, 2008; Trouwborst et al., 2015). It
likes to search dense vegetation or crop fields to hide. It is
nocturnal and may move for many kilometers in search of
food (Giannatos et al., 2010; Szabó et al., 2006). It generally
feeds on garbage and human wastes (Lanszki et al., 2006;
Penezic and Ćirovic, 2015). Furthermore, it damages fruits
like musk melon (Cucumis melo). Like other vertebrates, it is
a serious pest of agricultural crops like wheat (Triticum
aestivum), sugarcane (Saccharum officinarum), maize (Zea
mays), sorghum (sorghum bicolor) and other grasses. Among
trees, it damages and eats various parts of trees like beri
(Zizyphus mauritiana) and shahtut (Morus alba). However,
major portion of its food consists of rodents, reptiles and
birds. It hunts animals even which are 4 to 5 times bigger of
its body weight (Cirovic et al., 2014; Lovari et al., 2009;
Mukherjee et al., 2004).

Despite its widespread distribution in Pakistan, locality wise
and season wise, sufficient information is not available on its
food preferences and feeding behavior (Atkinson et al., 2002;
Lanszki and Heltai, 2002; Kaunda and Skinner, 2003;
Mccarthy and Chapron, 2008). Present study was carried out
to fill this research gap. As a result a better strategy may be
designed for its control and further planning about its
management. Faisalabad area was selected as a case study for
this purpose. A brief review of the work carried out by various
researchers in this context is presented below:
Research work was carried out on the feeding behavior of
Asiatic Jackal in Potowar region. In that study, 98 fecal pallets
were collected. It was revealed that frequency of plant
biomass identified in fecal pallets was 54% while animal
biomass was 46%. Wheat grains, beri (Zizyphus mauritiana),
grasses and wild olive (Olea cuspidata) were consumed by
jackal. Beri (Zizyphus mauritiana) was consumed throughout
the year as it is a perennial plant. Consumption of small
mammals and rodents was 67.7% while livestock carcasses
were 8.4% (Nadeeem et al., 2012). Diet of Asiatic Jackal was
reported to be consisted of snakes, hare, quails and flamingoes
(Jhala and Mohelmen, 2004).
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It was reported that primacy food of jackal consisted of
livestock carcasses in Serbia with bio percentage of 77.7%.
Secondary food items included small mammals with a
percentage of 4.2% while plant material, carnivores, dogs and
lizards were consumed seldom (Cirovic et al., 2014). A study
revealed (Giannatos et al., 2010) that most common food of
jackal was mammals with a frequency of 42.7 and biomass
69.8%. Birds were consumed at a frequency of 12 and
biomass 27.7%. The plant material and insects were
consumed with a percentage of 27.3% and 18%, respectively.
It has been reported (Tov et al., 1995) that in Israel 2% calves
of the total population are predated by jackals. The market
value of these calves was 42,000 US Dollar. Most of the
calves were killed within first week of delivery. Male calves
were more attacked than female calves as female had more
body weight.

and 100 g gum arabic) was placed. The stained plant material
was mixed with this mounting medium with a wet camel
brush and the material was uniformly spread over 22 × 40mm
of slides. Two drops of mounting medium were added to the
plant material and were covered with glass cover of 22 ×
40mm and pressed tightly with a peril eraser for uniform
contact of glass cover and slide. Labeling of slides was done
for identification and was left at room temperature overnight
for fastening of material on these studies.
The main features and cellular characteristic of each slide
were studied and drawn on a note book as freehand drawing.
Stomach Contents Analysis: Stomach contents analysis was
carried out by using the methodology of Stomach contents
analysis (Santos et al., 2015). Stomach of each of the shot
animal was immediately removed, after immobilizing and
mid ventral cut, which was ligated on the both sides, and fixed
in 10% commercial grade formalin and properly labeled with
a field number. The field data on each individual like
geographic location and date were recorded with reference to
the field number. Samples were brought to the laboratory,
where the contents of each stomach were removed and
preserved in 10% formalin, in glass vials, for further analysis.
The randomly selected parts of the stomach contents were
cleared with running water over a sieve and placed in the Petri
dish for macro-analysis. A white paper having equal-sized
squares grid was placed below the petri dish where the
fragments recovered from stomach were spread as a single
layer, each item was identified directly through macroscopic
examination by comparing with the reference plants. The
numbers of fragments of different species of plants in seven
different randomly selected boxes were recorded. The relative
frequencies contributed by different species were worked out
by suitable pooling of the individual data
The fragments left on the mesh were put in 70% alcohol for
about 10 minutes and stained with light green dye to achieve
differentiation. Permanent mounts were then prepared after
passing through alcohol gradients. Seven focuses from each
of seven slides, were examined under light microscope (60 X)
and each piece in the focus was identified up to the lowest
possible taxonomic category. The number of each species of
plant parts in each box was calculated and the total number of
the fragment was recorded.
The overall relative frequency was calculated as:
Relative frequency (%) = (Total no. of fragments of a species)
/ (Total number of fragments analyzed)  100
The relative frequency of different food items recorded from
the stomach content was compared in different areas and
seasons to work out the feeding preference of the species.

MATERIALS AND METHODS
The experiment was conducted between June 2017 to June
2018, the whole study period was divided into four seasons:
Spring (February-April); Summer (May-August); Autumn
(September-October) and Winter (November-January).
Description of study sites
Name of Study site
Latitude
Altitude(m)
Chak Jhumra (I)
31.5629°N, 73.1881°E
172 m
Samundri (II)
31.0646°N, 72.9520°E
168 m
Sadhaar (III)
31.3661°N, 72.9431°E
157 m
Preparation of Reference Slides: In different seasons, plant
species from different study areas were collected. Reference
slides were prepared by following standard methods
(William, 1992). The required vegetative parts of the plants
were obtained and dried. These fresh specimens/dried tissues
were soaked in plant soaking solutions (distilled water, ethyl
alcohol, and glycerin (1:1:1)) for a night then washed with
tape water for about 10-20 min. Each specimen of plant tissue
was ground in virtis homogenizer with distilled water. These
contents were poured in micro sieve. This micro sieve was
composed of 6cm long hollow cylinder having 0.05mm mesh
of stainless steel wire that is fitted with a rubber stopper at one
end of cylinder in such a way that it could be left filled with
1% sodium hypochlorite for clearing the specimen and was
kept soaked in a sodium hypochlorite solution of 5%
(Chlorax) and 4 parts of distilled water (1:4) for 20-30
minutes. To neutralize the basic effect of sodium hypochlorite
equal amount of dilute acetic acid was added to the tissues and
thereafter were placed in mordant solution for 15-30 minutes,
and then this distilled water was dripped into the sieve to
remove any basic residues.
The contents were placed in hematoxylin stain for 10-15
minutes, and then washed with tape water. On a clean slide a
drop of apathy of mounting medium (100 cc distilled water

RESULTS
The presented study was conducted in three different
localities viz., Chak Jhumra, Samundri city and Sadhaar
bypass, in District Faisalabad. Different parameters such as
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mean relative frequency of different types of food materials,
their percent volume and then seasonal variation of consumed
food in stomach of Asiatic Jackal was analyzed.
Data regarding corporeal characteristics of Asiatic Jackal
(scat samples) collected during the experimental period of
projected study (Table 1) indicated that highest average
weight (8.89 g) of sample was recorded form Chak Jhumra
followed by 8.76 g (in Samundri) and whereas relatively low
(8.64 g) was observed in Sadhaar.
Spring
Summer
Autumn
Winter

14.00

Mean relative frequency

frequency (12.39+6.92) was the most extensively consumed
in this season, Grasses (5.55+4.24) stood second while F.
religiosa (5.15+2.91), unknown plants (4.81+3.55), Glycine
max (3.94+2.68), C. myxa (3.90+3.30), were utilized in
relatively less frequently. Abelmoschus esculentus
(1.38+0.35) was lowest of the total contents.
The autumn data analysis showed that 7 plant species, 4 types
of animals matters, insects and reptiles were consumed by
Jackal. Among these B. oleracea with mean relative
frequency (9.09+4.09) was the most extensively consumed in
this season. S. officinurum (6.00+3.25) and Grasses
(4.24+3.33), were in sufficient amount while Z. mays
(4.03+1.43), C. reticulata (2.65+2.95) were utilized relatively
less frequently.
The analysis of winter samples of stomach contents revealed
that 7 plant species 3 types of animals matters, insects and
reptiles were consumed by jackal (Table 1). Among these
unknown plants with mean relative frequency (4.32+2.67)
were the most extensively consumed in winter season. Z.
mauritiana (3.97+2.59), Grasses (3.79+2.66), B. oleraca
(2.26+1.70) were in sufficient amount while Z. mays
(4.03+3.43), C. reticulata (3.65+1.90) were utilized relatively
less frequently.
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Figure 1. Overall mean relative frequency of different
plant species for Asiatic Jackal in different
seasons from District Faisalabad.
The analysis of spring samples of stomach contents (n=10)
revealed that 9 plant species and 4 types of animal matters
were consumed by Jackal (Table 1). Among plant species,
shahtut (Morus alba) with mean relative frequency 9.21+ 4.82
was the most extensively consumed in this season. Beri
(Zizyphus mauritiana) (6.03+2.77) and grasses (4.27+2.640)
were consumed in second and third most frequent amounts
while Citrus reticulata (3.71+2.05), T. aestivum (3.01+1.62),
S. officinarum (2.80+2.43), Z. mays (2.48+1.04), were
utilized relatively less frequently. Unknown plants consumed
in significant proportion were (3.75+2.14).
The summer data revealed that 11 plant species, 4 types of
animals matters, insects and reptiles were consumed by Jackal
(Table 1). Among these, Z. mays with mean relative
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Figure 2. Overall mean relative frequency of different
animal species for Asiatic Jackal in different
seasons from District Faisalabad.

Table 1. Corporeal characteristics of Asiatic jackal (scat samples) collected during the experimental period of
projected study.
Study area/site
Sample size (N= 90)
Average weight (g)
Average length (cm) Average width (cm)
Chak Jhumra (I)
Samundri (II)
Sadhaar (III)

30
22
19

8.89 ±0.50
8.76±0.52
8.64±0.52
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5.63±0.13
5.37±0.16
5.18±0.16

1.34±0.03
1.25±0.05
1.30±0.05
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Data regarding mean frequency of animal contents revealed
that in animal contents, domestic birds (14.49+5.52) and
domestic animals (10.79+6.65) were frequently consumed.
Wild birds (3.51+2.47) and rats (1.77+0.92) were less
frequent in animal matters. Insects (2.42+2.42), unknown
materials (8.55+4.81), unidentified matter (4.23+2.21) were
consumed in different quantities.
Findings regarding consumption of animal matter in summer
disclosed that animal contents, domestic birds (19.35+9.44)
and domestic animals (10.79+5.65) were most frequently
consumed. Rats (1.99+1.50) were less frequent in animal
matters. In others, unidentified (8.16+3.19), insects
(2.52+1.52) of summer diet comprised of hair spine and bone
particle.
The outcomes of study during autumn revealed that domestic
birds (20.05+9.12) and domestic animals (11.44+6.69) were
frequent. Rats (2.30+1.30) and wild birds (2.07+1.05) were
less frequent in animal matters. In others unidentified
(2.90+1.79), autumn diet comprised of hair spine and bone
particle contribute significantly of the total contents. In
autumn season, the animal matter was consumed in slightly
less proportion as compared to the rest of three seasons
(winter, spring and summer). The anthropogenic items were
higher in autumn season and lowest in winter season.
In animal contents in winter, domestic birds (28.50+11.66)
and domestic animals (9.06+5.09) were frequent. Rats
(3.35+1.20) were less frequent in animal matters. In others
unknown (10.68+5.00), unidentified (7.82+3.71), insect
(2.14+1.10) winter diet comprised of hair spine and bone
particle contribute significantly of the total contents.
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consumed in different quantities. Findings of summer
disclosed that unidentified (8.16+3.19), insects (2.52+1.52) of
summer diet comprised of hair spine and bone particle.
Unidentified (2.90+1.79), autumn diet comprised of hair
spine and bone particle contribute significantly of the total
contents in diet during autumn. Whilst in winter season,
unknown (10.68+5.00), unidentified (7.82+3.71), insect
(2.14+1.10) winter diet comprised of hair spine and bone
particle contribute significantly of the total contents.
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Figure 4. Percent volume of different type of food
recorded during study in District Faisalabad.
Findings in (fig. 1) revealed that 70.4 % volume of food was
plant type food at the study sites, 20.1% was animal food
while 9.5 % was the other including insects, reptiles etc. The
plant species were the most abundant one at the three studies
cites (Chak Jhumra, Samundri city and Sadhaar bypass).
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Figure 3. Overall mean relative frequency of other food
type for Asiatic jackal in different seasons from
District Faisalabad.
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Figure 5. Percent of different type of food recorded from
stomach of Asiatic Jackal during study in
District Faisalabad.

Data of spring showed that insects (2.42+2.42), unknown
materials (8.55+4.81), unidentified matter (4.23+2.21) were
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The data presented in (Fig. 5) indicated that in the stomach
contents of the Jackal, 27 different types of food items were
identified collectively for all seasons. Plant remains were
36.04, 40.43, 38.97 and 26.3 %, Animal remain were 30.56,
33.17, 33.86 and 40.91% whereas other food materials were
15.2, 17.31,9 and 23.64% during Spring, Summer, Autumn
and Winter season, respectively.

Conclusion: This study indicated that food of Asiatic Jackal
included maximum variety of plant materials while animals,
insects and reptiles stood second in their diet composition.
Nine types of crops were consumed by Jackal. This study
proved that jackal is a serious vertebrate pest of farm crops,
citrus fruits and other trees.
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