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desert hedgehog Paraechinus aethiopicus (Ehrenberg 1832,
Eulipotyphla: Erinaceidae), in Saudi Arabia
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Abstract

Due to the urbanization and human invasion of the natural environments, great changes have been occurred on the
food composition and feeding ecology of several animals especially those are sharing human his habitat in fields,
wadis and gardens. The desert hedgehogs Paraechinus aethiopicus populations inhabiting different localities in Saudi
Arabia were studied by using stomach contents analysis between February 2015 and October 2019. Precise analysis
of stomach contents of 55 hedgehogs showed that the food of P. aethiopicus is highly diverse and highly influenced
with effect of human on the environment including cooked rice, insects, plant materials, eggshells, worms, garbage
and remnants of mammals and birds. Diet composition showed seasonal variations that are apparently associated
with changes in the availability of different food items. The present results clearly showed that P. aethiopicus is an
omnivorous mammal, capable of adapting to a great variety of dietary compositions in the study sites.
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Resumo

Devido a urbanizagao e invasdo humana dos ambientes naturais, grandes mudangas tém ocorrido na composicdo
alimentar e ecologia alimentar de varios animais, especialmente aqueles que estdo compartilhando seu habitat
humano em campos, wadis e jardins. As populag¢des de ouricos-do-deserto Paraechinus aethiopicus que habitam
diferentes localidades na Arabia Saudita foram estudadas usando analise de contetido estomacal entre fevereiro
de 2015 e outubro de 2019. A andlise precisa do contetido estomacal de 55 ourigos mostrou que a alimentagao de
P. aethiopicus é altamente diversa e altamente influenciada com efeito de humanos no meio ambiente, incluindo
arroz cozido, insetos, materiais vegetais, cascas de ovo, vermes, lixo e restos de mamiferos e passaros. A composicao
da dieta apresentou variagdes sazonais que aparentemente estdo associadas a mudancgas na disponibilidade de
diferentes itens alimentares. Os presentes resultados mostraram claramente que P. aethiopicus é um mamifero
onivoro, capaz de se adaptar a uma grande variedade de composicdes dietéticas nos locais de estudo.

Palavras-chave: porco-espinho-do-deserto, Paraechinus aethiopicus, comportamento alimentar, ecologia
nutricional, Ardbia Saudita.

1. Introduction

The desert hedgehog, Paraechinus aethiopicus, is one
of the smallest hedgehogs worldwide, inhabiting hot and
temperate regions, river banks, desert wadis and shaded
places (Simpson, 1945; Russell, 1949b; Walker, 1964;
Hutterer, 2016). It prefers living near water resources to
drink water directly; if water is not available, it can get water
from food. The hedgehogs have a territory of about 9 km
per night to search food (Pereira et al., 2016). P. aethiopicus
hibernates during winter in ground dens with only one
entrance, it may occupy dens of other small mammals or
in a pile of straw or wood, and becomes active during late

spring and summer (Hutterer, 2016). Moreover, the desert
hedgehogs can tolerate the modification in their habitats
so they are not considered globally threatened. No threats
are reported for the species, although some researchers
have noted that increasing desertification has led to the
decrease of its numbers, and in some areas a lot of them
died due to road traffic (Corbet, 1988; Harrison and Bates,
1991; Bates, 2001; Hutterer, 2016).

P. aethiopicusis is distributed across the Sahara, Middle
East, Mauritania, Morocco, Algeria, Tunisia, Libya, Egypt,
Sudan, Iran, Iraq, Palestine, Jordan, Syria, Kuwait, Oman,
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United Arab Emirates, Yemen, Saudi Arabia and possibly
Ethiopia (Prothero, 1920; Symonds, 1999; Mackey, 2002).

P. aethiopicus is slightly larger than the other species of
hedgehogs that share its habitat, e.g. Hemiechinus auritus.
The body is covered by spines on its back, not found on
head. Spines are long and go out in all directions acting as a
protective cover to protect the animal from predators; thus,
it is extremely difficult to handle the animal. Spines are
hollow and have banded pale brown colors with dark tips.
The animal can be nested in its strong pointed thorns to
protect itself from predators if necessary. The color of the
ventral side and feet is a variable combination of brown,
black and white. Limbs are dark colored as face. Feet
are hairy but soles are bare, with the hind feet helping
P. aethiopicus to run fast (Carey and Judge, 2001; MacDonald,
2001; Hutterer, 2016). The muzzle of the hedgehog is black
with lighter bands on its forehead. In contrast, tail is short
(Carey and Judge, 2001; Macdonald, 2001; Hutterer, 2016).
Ears are long to help the animal to radiate the excess heat
from its body to the surroundings especially during hot
months of summer season. Also, ears help the animal to
catch the sounds of the surrounding preys and to escape
from them everywhere.

A few data on the changes in the feeding behavior,
seasonal changes in foraging behavior and habitat
requirements of P. aethiopicus are known especially
about hedgehogs inhabiting near human settlements.
In this context, P. aethiopicus feeds on a wide range of
food stuffs, but most of its diet is made up of various
invertebrates including a wide range of insects especially
beetles and caterpillars, and worms, slugs and millipedes.
Additionally, the desert hedgehogs also eat eggs, small
birds, scorpions, termites and lizards, fallen fruits and
carrion (Nader and Al-Safadi, 1993; Ditchkoffet al., 2006;
Fekadu and Jorge 2014).

This study aims to elucidate the changes in the
feeding behavior of P. aethiopicus in different habitats in
Saudi Arabia and to discuss the seasonal changes in its
nutritional ecology.

2. Material and Methods

2.1. Sampling

Specimens were collected from five different localities
from north and north western locations of Saudi Arabia
during February 2015 and October 2019. The five localities
were: Sakaka city (29°97’ N, 40°21’ E), Al Adare governorate
(30°10’ N, 40°10’ E), Al-Ula governorate (26°60’' N, 37°92’E),
Khaybar governorate (25°41’N, 39°17’ E) and Al Madinah
Al Munawwarah city (24°32' N, 39°31’ E). Observations and
valuable remarks during the four seasons were recorded
thoroughly in each study area via several field trips.

The hedgehogs were captured manually with the
aid of dwellers in the five localities, using sedatives.
No anesthesia was used. Locality, date of collection,
sex, weight and morphological measurements of each
specimen were recorded. Special attentions were
concentrated to some spots such as rubbish mounds
where a lot of hedgehogs were found there during all

2/6

months of the year due to availability of food resources,
and farms where grasses usually attract hedgehogs. A
total of 55hedgehogs were hunted, 12 specimens from
Sakaka (8 males and 4 females), 11 specimens from Al
Adare (9 males and 2 females), 14 specimen from Al
Ula (9 males and 5 females), 8 specimens from Khaybar
(4 males and 4 females) and 10 specimens from Al Madinah
Al Munawwarah (6 females and 4 males).

2.2. Stomach content analysis

Live specimens were dissected to get stomach from
each hedgehog. Stomachs were kept in 70% ethanol to
keep their contents away from decomposition. All stomach
contents were weighed, examined and categorized into
main items. Identification of food items of the stomach
contents was carried out following the method of
Campbell (1973).

Qualitative stomach content analysis was completed
in the laboratory by using a stereo microscope, Olympus
SZ™, (5 x magnifications). Identification of plant fragments
in each stomach was carried out based on the comparison
of plant epidermal remnants with a reference collection
prepared from plants present at the study areas following
the methods described by Storr (1961) and Walid and
Basuony (2016). Animal remnants in the stomachs were
identified to the species level if it is possible. Identification
keys were used for identification of mammals’ hair
(Harrison and Bates, 1991), bird feathers (Green, 1984
and Jennings, 1989), reptiles (Cox et al., 2012) and plants
(Migahid, 1996; Al-Hassan, 2006; El Akkad et al., 2017).
Insects were identified to the order level using Walker
and Pittaway (1987) as a reference.

Frequency of occurrence for animal and plant food items
was calculated according to Sparks and Malechek (1968).

Trophic niche breadth was calculated according to
Krebs (2009) to determine the frequency and volume of
the various food categories, as follows:

B = £1/Pj?

Where (Pj) is the proportion of records in each food
category (j) at 100%. The trophic niche breadth value was
calculated seasonally.

3. Results

The desert hedgehog P. aethiopicus consumes different
food items. Table 1 shows the general composition of its
diet, expressed as the number of stomachs containing
the item and frequency of occurrences of each item in
stomachs (expressed as a percentage of all samples) of
all individual food items encountered in the remaining
stomach contents.

The results in Table 1 revealed that cooked rice
represented the main food item in 34 stomachs (61.81%
frequency of occurrence). P. aethiopicus obtained cooked
rice from dumps, human wastes and refuses of parties.

Insects were the second predominant food item in
25 stomachs (45.45% frequency of occurrence). Insects
identified in the stomachs were the American cockroach
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Periplaneta americana, the German cockroach Blatella
germanica, the Arabian darkling beetle Pimelia arabica,
the domino beetle Anthia duodecimguttata, the praying
mantis Mantis religiosa, the Egyptian locust Anacridium
aegyptium, the desert locust Schistocerca gregaria and the
Tropical field cricket Gryllus bimaculatus.

Different plants were collected from 21 stomachs
representing 38.18% frequency of occurrence. Plant remnants
ingested by the specimens are grown in the study sites.
The animals may get some cultivated crops such as tomato
Solanum lycopersicum, cucumber Cucumis sativus and bell
pepper Capsicum annum. Different parts of wild plants
were also ingested by the hedgehogs such as Rhazya stricta,
Pulicaria incisa and Cucumis prophetarum.

Eggshells represent the fourth food item of hedgehogs
in 12 stomachs (21.81% frequency of occurrence). They were
eaten by hedgehogs due to their ability to crash eggshells

Table 1. Occurrence and frequency of occurrence (%) of food items in
the stomach contents of males and females of the desert hedgehog
P. aethiopicus collected from the five study sites in Saudi Arabia.

by sharp strong teeth. Hedgehogs got them from the human
wastes and refuses.

Hedgehogs hunt and eat live worms and segments of
annelid worms, which were recorded in 5 stomachs (9.09%
frequency of occurrence). The earth worm Allolobophora
caliginosa is the preferable worm.

Little amounts of garbage such as torn papers and
pieces of plastic bags were found in 3 male stomachs
representing 5.45% frequency of occurrence.

The lowest frequency of food occurrences was
remnants of birds and mammals that were found in 2
(3.62%) and one stomachs (1.81%), respectively. Remnants
of birds were mostly the domestic chicken Gallus gallus
domesticus, while remnants of mammals were mostly
dromedary camels Camelus dromedarius and domestic
sheep Ovis spp.

Figure 1 shows the comparison between the food items
obtained by males and females during the period of the
present study.

Table 2 shows a seasonal comparison of stomach
contents analysis of P. aethiopicus collected from the five
study areas between February 2015 and October 2019. It is
obvious that a lot of changes in the occurrence of food
items took place. Simultaneously, values of the trophic

Frequency of N o .
Food item No. of stomachs occurrence niche breadth showed some seasonal variations, with
NP N=55) L. o .
containing item ( (%) the minimum value in winter (5.8) and the maximum
Cooked rice 34(16 M + 18 F) 61.81% value in autumn (6.6).
o The changes of food items reflect the variations of the
Mammals 1(0OM+1F) 1.81% available food items in the environment of P. aethiopicus
Birds 2(1M+1F) 3.62% collected from the study sites. It is noteworthy that although
Insects 25(16 M+9F) 45.45% the calculated values of the pthe breadth remain more
or less the same; the composition of the food diet shows
Plants 21(1TM+10F) 38.18% significant seasonal changes assuming that certain food
Worms 5(3M+2F) 9.09% items are replaced by other items as seasons change.
Garbage 3(3M+0F) 5 45% Figure; 2 §hows the re.lationship between values ‘of .the
. trophic niche breadth in the four seasons of P. aethiopicus
Eggshells 12(6M+6F) 2181% during the present work.
No.of 18
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Figure 1. Comparison of food items in the stomach contents of males and females of the desert hedgehogs P. aethiopicus collected from

the five study sites in Saudi Arabia.
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Table 2. Seasonal variations in the diet of the desert hedgehog P. aethiopicus collected from the five study sites in Saudi Arabia. (No.):

number of occurrence, (F) frequency of occurrence.

Winter (N = 6)

Spring (N = 18)

Summer (N = 16) Autumn (N = 15)

Food item
No. F No. F No. F No. F
Cooked rice 4 66.6 1 61.1 14 87.5 10 66.6
Mammals 1 16.6 6 333 9 56.2 5 333
Birds 0 0 2 111 4 25 3 20
Insects 3 50 8 444 11 68.7 7 46.6
Plants 2 333 5 277 6 375 5 333
Worms 1 16.6 3 16.6 4 25 3 20
Garbage 2 333 3 16.6 2 12.5 3 20
Eggshells 3 50 6 333 6 375 4 26.6
Total niche breadth 5.8 6.4 6.2 6.6

Total niche 5,8
breadth 6,4
6,2

H Winter &

M Spring 58

B Summer 5,6

Autumn

Season

Winter

Spring

Summer Autumn

Figure 2. Relationship between values of the trophic niche breadth in the four seasons during period from February 2015 and October

2019 in five study sites in Saudi Arabia.

4. Discussion

According to the obtained results, it was found that
cooked rice represents the highest food item in the stomachs
of both males and females of the hedgehogs (61.81%).
Cooked rice is easily obtained by hedgehogs from dumps,
wastes and refuses of wedding parties. Females consume
cooked rice more than males; 18 females’ stomachs versus
16 males’ stomachs were filled with rice. Different insects
such as cockroaches, beetles, locusts and crickets have the
second rank of the food items in both males and females
(45.45%). Males consumed amounts of insects double the
amount in females; 16 males’ stomachs versus 9 females’
stomachs contained different insects. Different plants were
recorded as the third food item in stomachs of males and
females (38.18%). Eggshells were the fourth preferable
food item for the hedgehogs (21.81%).This finding may
be due to the ability of these animals to crash and crunch
eggshells easily by their sharp teeth.

4/6

Optimal foraging theory revealed that an animal chooses
its food based on tradeoff between costs and benefits that
will give the maximum benefit to it (Krebs et al., 2012).
Based on this theory, P. aethiopicus prefers to consume
different food items from their habitats and surroundings
to get the net benefits from it.

Males of P. aethiopicus move about 9 km per night for
foraging (Pereira et al.,, 2016). Thus, they need sufficient energy
to move everywhere. Insects give the animal the suitable
energy budget. So males mainly depend on insects as the
preferable item of food but due to the appearance of cooked
rice they consume it as a quick and easy available source.
During foraging, males complete their diets with different
food stuffs such as plants and/or eggshells but not considered
as main food items for hedgehogs. When hedgehogs fail to
get the previous mentioned food items, they start eating
worms and odd things such as plastic pieces or torn papers
to not feel with hunger. Remnants of meat belonging to
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birds and mammals occupy the last two ranks in the diet of
the hedgehogs because they are ingested accidentally with
cooked rice lifted by humans from the weddings.

Females are less active than males and they need less
energy than males because they have a territory less than
9 km per night and they are usually wandering near and
around their dens (Pereira et al., 2016). This concept explains
the reason of why females depend on plants as the next
choice food item after getting cooked rice and then insects
occupy the third choice for feeding. Female forage the
nearest food items found around them, so they eat cooked
rice at first. Plant materials are also easy to eat without a
great deal of effort, so females ingest plenty of plants to
complete their diet. It was found that garbage is not on
the list of female’s’ food because they have different food
items that give them the sufficient energy they need. All
these food stuffs give females suitable energy but not as
high as those required for males.

It was noticed that the trophic niche breadth reached
its maximum value in autumn (6.6) and minimum value in
winter (5.8). The maximum value in autumn (6.6) followed by
spring (6.4)may be due to the great deal of wedding parties
at these times and also the great activity of insects in these
two seasons, besides that these two seasons represent the
active time of the hedgehogs. Variability in trophic niche
breadth in the four seasons reflects the great ability of
hedgehogs to exploit many food resources in its surrounding
areas and to adapt to highly variable dietary circumstances.

5. Conclusion

The desert hedgehog P. aethiopicus is classified as an
insectivore; skull and teeth are modified to perform this
function. The present study showed that this hedgehog
depends on several types of food items; beside eating
insects; during foraging. This finding considers this animal
as an omnivorous animal, not a specialist animal. Living as
omnivorous is more useful for the ecosystem than being
a specialist because omnivorous animals sometimes
scavenge deleterious wastes to clean environment from
wastes and diseases. Moreover, omnivorous animals eat
different types of food so they protect themselves from
extinction, P. aethiopicus managed to develop itself to
become a useful omnivorous species in its habitats by
depending on the available food stuffs especially those
dumped by human and changing its feeding behavior and
habitat use as a way of adaptation.
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