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Numerous species of insects have been recorded from various types
of manure in commercially reared birds from different parts of the
world. This study was carried out to determine parasitic beetle
populations in commercial rearing house litter from different regions
of the West Azerbaijan province in Iran. A total of 60 samples of litter
were collected from June 2008 to November 2009 from 20 poultry
farms. The samples were examined parasitologically to detect and
identify species of beetles (Coleoptera). Collected beetles belonged to
three different species, of which Alphitobius diaperinus was the
dominant species, with larvae and adults collected from 27 of the litter
samples (45.0%). Dermestes maculatus larvae were found in 10 of the
samples (16.6%), while Carcinops pumilio was collected from two
samples (3.3%). Significant differences (p<0.05) were observed
between the prevalence of A. diaperinus, D. maculatus and C. pumilio
found in broiler houses and breeder houses. Although different beetle
species, especially A. diaperinus, are vectors and reservoirs for various
poultry pathogens, no standard field control strategies for beetles have
been developed so far. Further studies are required about their
prevalence and insecticide resistance profile in other parts of the
country.
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Introduction
The need to produce large amounts of food has
necessitated the search for more intensive forms of
production. One of the alternatives to increase food
production of animal origin was the intensive
management through confinement. But confinement
also increased the concentration of animal excrement,
creating in these places artificial ecosystems propitious to
arthropod proliferation. Therefore, some species of
beetles (Coleoptera) became synantropic and
because some of them are vectors of pathogens they
are of great medical-veterinary importance (Francisco,
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1996).
The diversity of arthropods found in accumulated
dung in places where domestic birds are maintained
is very large and these arthropods are mainly
Coleoptera, flies (Diptera), and mites (Acari) (Axtell
and Arends, 1990). The study of the species that occur
in environments modified by man assumes not only
ecological but also sanitary importance because these
species can be associated with many pathogenic
organisms (Mascarini, 1995).
The lesser mealworm, Alphitobius diaperinus, is
the most abundant beetle inhabiting litter in poultry
houses. Litter temperature in the chicken houses
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(between 25°C and 30°C) and the chicken growth
interval (nearly 50 days) permit the concurrent
development of a full life cycle of the mealworm
during the completion of hatching to adult of a growout of chickens (Erichsen and Jespersen, 1997; Salin
et al., 2000).
Darkling beetles (Tenebrionidae) are known
vectors and reservoirs for a number of serious poultry
disease agents (Marek's disease virus, Newcastle
disease virus, Infectious Bursal Disease Virus, Fowl
pox virus, Reoviruses, Enteroviruses, Avian leucosis
Virus, and Turkey Enterovirus) and can act as
intermediate hosts for caecal nematodes, tapeworms
and protozoa. In addition, they can transmit a number
of food-borne diseases such as Escherichia coli and
Salmonella typhimurium, and have been recently
implicated in the transmission of Campylobacter
species. Thus, the large populations of the pest that are
prevalent in most broiler houses are a threat to the
welfare of the flock and the production of safe food
(Axtell and Arends, 1990; Despins et al., 1994;
McAllister et al., 1994, 1996; Watson et al., 2001,
Elowni and Elbihari, 1979; Goodwin and Waltman,
1996; Strother et al., 2005). The loss of chicken feed
that is consumed by the pest animals increases
production costs, while chickens feeding on lesser
mealworms instead of feed receive lower nutrition. In
addition, feeding on beetle larvae directly increases
the likelihood of ingesting disease organisms or
parasites (Despins and Axtell, 1995, McGoldrick,
2004).
Hide beetles (Dermestes maculatus, family
Dermestidae) feed on bird carcasses, skins, hides,
feathers, and dead insects. Broken eggs and dead
birds in the manure enhance beetle populations,
although large beetle populations may develop even
with good sanitation. Larvae bore into wood posts,
beams, paneling, drywall, and insulation to create a
protected pupation chamber (Axtell, 1999).
The histerid beetle (Carcinops pumilio) of the
family Histeridae occurs naturally in poultry house
manure and is an important predator of house fly eggs
and larvae (Geden and Axtell 1988; Wilhoit et al.,
1991). C. pumilio has also been shown to be a
competent reservoir of Salmonella enteritidis (Gray
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et al., 1999).
There are no data available on the occurrence and
abundance of Coleoptera in broiler, layer and broiler
breeder houses in Iran. The objective of the present
research was to estimate the prevalence of Coleoptera
in poultry house litter in the Urmia region of Iran.

Materials and Methods
This research was conducted from June 2008 to
November 2009 in 20 poultry farms (14 broiler farms,
4 breeder farms, 2 layer farms) rearing chickens in
Urmia, West Azerbaijan province, Iran. The litter
samples were taken from 60 poultry houses (36
broilers, 20 breeders, 4 layers). The samples were
collected from the top 5-10 cm layer of accumulated
litter, since insects were observed to occur mostly in
this upper layer. Each sample was a composite of
eight sub samples from various sub habits in a house
(near walls, feeders, drinkers and open center) and
were thoroughly mixed (Rueda and Axtell, 1997;
Safrit and Axtell, 1984). The samples were examined
in the parasitology laboratory of the Faculty of
Veterinary Medicine at Urmia University to detect
beetles. The insects were identified with the aid of
literature (Pfeiffer and Axtell, 1980; Dunford, 2000;
Dunford et al., 2005). Statistical analysis of data was
performed using SPSS statistical software (Version
17, Chicago, USA). Values of P < 0.05 in Fisher's
exact test were considered significant.

Results
Insects collected from poultry farms (broiler,
broiler breeder and layer farms) belonged to three
families (Tenebrionidae, Dermestidae, Histeridae)
within the order Coleoptera, of which A. diaperinus
was the dominant species, with larvae and adults
collected from 27 litter samples (45%). Larvae of D.
maculatus were found in 10 samples (16.6%), while
C. pumilio was collected from two samples (3.3%)
(Fig. 1).
In broiler farms, larvae and adults A. diaperinus
were collected from 13 farms (92.8%) and from 20
samples (55.5%). Specimens of D. maculatus were
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Figure 1: Number of positive litter samples for three Coleoptera
species from broiler, broiler breeder, and layer houses in Urmia,
Iran. Broiler farms Broiler breeder Farms Egg layer farms

Figure 1: Percentage of Coleoptera species collected from
broiler, broiler breeder, and layer houses in Urmia, Iran.
Broiler farms Broiler breeder Farms Egg layer farms

found in five farms (35.7%) and in eight samples
(22.2%) (Table 1). Adults of C. pumilio were present
in one litter farm (7.1%) and in two litter samples
(5.5%) (Fig. 2).
The most frequently recovered Coleoptera in the
broiler breeder farm litter samples were A. diaperinus
(Table 1). The larvae and adults of the lesser
mealworm occurred in three farms (75%) and in
seven samples (35%). The beetle D. maculatus was
collected from one farm (25%) and from one sample
(5%) (Fig. 2). The larval stage of D. maculatus was
also collected from one layer litter sample (25%)
(Table 1, Fig. 2). With regard to the relative frequency
of infestations, significant differences (p< 0.05) were
found between A. diaperinus, D. maculatus and C.
pumilio infestations in broiler and breeder houses
(Table 1).

farms from three regions of North Carolina, USA.
Although this beetle occasionally preys on eggs of
filth flies, it is considered a major pest in commercial
poultry houses (Axtell and Arends, 1990) rather than
a beneficial species.
Lesser mealworms are important vectors of a
number of poultry pathogens and parasites, such as
the viruses of leucosis, Marek's disease, Gumboro
disease (Falomo 1986), Turkey Coronavirus
(Calibeo, 2002; Watson et al., 2000); Newcastle
disease, Avian Influenza (Hosen et al., 2004);
bacteria such as Salmonella typhimurium, E. coli, and
Staphylococcus ssp. (Chernaki-Leffer, 2002; De Las
Casas et al., 1968; Harein et al., 1970; McAllister et
al., 1996); protozoans such as Eimeria ssp. that cause
Coccidiosis (Goodwin and Waltman, 1996; Hosen et
al., 2004); fungal Aspergillus ssp. (De Las Casas et
al., 1972; Eugenio et al., 1970); helminths such as the
nematode Subulura brumpti (Karunamoorthy et al.,
1994); and fowl cestodes (Elowni and Elbihari,
1979). Both adults and larvae of A. diaperinus can
cause intestinal obstruction in poultry for slaughter
since these birds lack chitinases (enzymes to digest
chitin) (Elowni and Elbihari, 1979). This may
eventually cause microscopic lesions along the bird's
intestinal wall.
Lesser mealworms can also cause structural
damage in poultry houses. Energy costs in beetledamaged broiler houses are reported to be 67% higher
than in houses without beetle damage (Geden and

Discussion
Among the observed beetle fauna, A. diaperinus
was the dominant species in litter samples from 80%
of farms. Similar results were obtained by Fernandes
(1995), who found A. diaperinus to be the most
abundant coleopteran species in an investigated farm
in Brazil, and by Rueda and Axtell (1997), who
recorded this species in 93.36% of all captured
Coleoptera. However, Pfeiffer and Axtell (1980)
described A. diaperinus as only the second most
abundant species of Coleoptera species captured in
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Table 1: Comparison of the relative frequency of Coleoptera
species detected from litter collected in broiler, broiler breeder,
and layer houses in Urmia, Iran. Uppercase letters (a-c) indicate
statistically different (p< 0.05) values.
Broiler Breeder Layer

Alphitobius
diaperinus
Dermestes
maculatus
Carcinops
pumilio

No. of observation

36

20

4

Relative
frequency (%)a
Relative
frequency (%)
Relative
frequency

55.5 a

35a

0

22.2 b

4b

25

5.5 c

3.5 bc

0

Hogsette, 2001). However, lesser mealworm
populations in high-rise caged layer houses may
actually perform some beneficial functions. When
beetle activity is intense, manure may be aerated and
dried, and the beetles may become facultative
predators of fly larvae (Geden and Hogsette, 1994).
Each of the three poultry facility types principally
used in poultry production in Iran (caged-layer,
broiler, and breeder houses) has unique pest
management needs. Caged-layer houses are widely
used for commercial egg production and present the
greatest breeding potential for flies and darkling
beetles. Broiler houses are wide-span structures with
litter (wood shavings) covering the floor, where the
birds run free. High populations of beetles may occur
in the litter. Breeder or broiler-breeder houses are also
wide-span structures with free-running birds on a
litter or slat-litter floor (the outer two-thirds of the
house have a slatted floor two to three feet above
ground level, with a litter-covered floor in the center
third of the house). Our results indicated that
Coleoptera were abundant in both broiler farms and
in broiler and layer farms, respectively.
Although different beetle species, especially A.
diaperinus, are vectors and reservoirs for numerous
poultry disease agents, no standardized field
strategies have been developed for their control, thus
resulting in low long-term success in controlling the
pest. In Australia, the meat chicken industry has
become concerned in recent years over the
inadequacies of current control practices, i.e., regular
applications of insecticides to the floors and lower
walls of broiler houses, and for this reason
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commissioned research to develop acceptable
control strategies for the darkling beetle. However,
research has shown that the current standard industry
insecticide is not effective when applied to broiler
house floors, a situation exacerbated by strong and
widespread insecticide resistance occurring in beetle
populations in broiler houses (Lambkin, 2001). To
our knowledge, this is the first report about the
prevalence of Coleoptera species of commercial
birds litters in Iran, suggesting further studies on the
prevalence in other parts of the country, and on
economical effects of Coleoptera species and their
transmission of disease agents.
Conclusion: The results of this study show that
beetle species are common on all types of poultry
facilities (broiler, broiler breeder and commercial
layer houses) that are principally used in poultry
production in Iran. Some species of Coleoptera
infesting poultry houses can cause serious structural
damage to the poultry house insulation and serve as
reservoir of many avian pathogens. Therefore,
further attention should be focused on prevention and
control of these pests in poultry farms.
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