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SHORT COMMUNICATION

Mat e r i a l s a n d Me t h o d s 
The beetles were manually collected twice at the interval 
of one month from litter of commercial poultry farm in 
Namakkal (Tamil Nadu, India) and put into a test tube 
containing chloroform for easy handling. The collected 
beetles were brought to the laboratory and they were cut 
open on both sides of abdomen by removing the elytra 
and wings (appendages) with the pair of scissors to check 
for the presence of cysticercoids around the intestine. To 
assess the prevalence and severity of infection in the beetles, 
the number of beetles that harboured cysticercoids as well 
as number of cysticercoids in each beetle was counted. 
Cysticercoids were typically found attached on the outside 
of the gut and internal tissues in haemocoel cavity and 
gently loosen by drenching the dissected beetles in an 
embryo cup containing physiological saline (0.9%).  Mature 
cysticercoids were visible to naked eyes as white pecks in 

In t r o d u c t i o n

India is the third largest egg producer in the world. The total 
egg production in the country was 149.11 billion during the 

year 2024-25. The poultry industry contributed over 1.44 
crore to National GDP (Muraleedharan, 2024). Tapeworms 
are very common in tropical countries like India where poor 
management of poultry houses are practiced, which usually 
inhabit the intestine and cause reduced egg production 
and decreased growth (Das et al., 2022). The lifecycle is 
indirect which involves slugs, beetles ants and houseflies as 
intermediate host depending on the species of tapeworm. 
The mealworm beetles inhabit poultry droppings and act 
as vector and reservoir hosts for various poultry diseases, 
viz., Aspergillosis, Marek’s disease, Infectious bursal disease 
(IBD) and Newcastle disease and also act as an intermediate 
host for nematodes, cestodes and protozoa (Velusamy et al., 
2023). In addition, both larvae and adult beetles can transmit 
some of the food-borne pathogens such as Salmonella (Roche 
et al., 2009) and Campylobacter infection to broilers (Bates 
et al., 2004) and its vectorial competence was described 
by Leffer et al. (2010). It also acts as vector for Eimeria spp. 
that cause coccidiosis in birds and fowl tapeworms such 
as Raillietina cesticillus, Choanotaenia infundibulum and 
the nematodes, Subulura brumpti and Hadjelia truncate 
(Alborzi and Rahbar, 2012). The constant presence of these 
intermediate host accounts for the presence of tapeworm 
infections in commercial chicken. Therefore, effective 
control of these tapeworms can only be possible through 
the control of intermediate hosts rather than indiscriminate 
use of anthelmintics against the tapeworms in chicken. This 
study was aimed to know the incidence of cysticercoids in 
the lesser mealworm beetles in commercial poultry farms in 
Namakkal region of Tamil Nadu.
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Ab s t r ac t
Tapeworms are the major consistent problem in intensive commercial poultry farms and transmitted to other birds by various invertebrate hosts 
dwelling in the poultry litter. Beetles are the major pests, causing not only economic losses but also spreading various pathogenic diseases 
leading to reduced growth and productivity in birds. The beetles were collected from commercial poultry farm suspected with tapeworm 
infection. A total of 120 beetles were collected and examined for their vector potentiality. Out of these, 51 (42.5%) were found to harbour the 
cysticercoids of Raillietina cesticillus. The beetles harbouring cysticercoids were identified as Alphitobius diaperinus (lesser mealworm beetle), 
which is the natural intermediate host for poultry tapeworm, Raillietina cesticillus in Namakkal area. Effective control of tapeworm infection can 
only be possible through the control of intermediate hosts rather than indiscriminate use of anthelmintics against the tapeworms in chicken.
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saline. Cysticercoids collected from each beetle were counted 
and recorded.

Re s u lts a n d Di s c u s s i o n

Chicken litter is highly infested with various types of 
arthropods, particularly the dung beetles are abundant in a 
poorly constructed and managed poultry houses with large 
amounts of droppings around them (Fig. 1, 2). The beetles 
observed in the present study were identified as Alphitobius 
diaperinus (A mealworm beetle) (Fig. 3). The infective stage 
of the parasite (metacestode stage) was searched in the 
abdominal cavity of beetles. Out of 120 beetles collected 
in the farm (60 each at 1 month interval), 51 (42.5%) beetles 
were found to contain the cysticercoids. The prevalence was 
higher in first trial than second (55 vs 30%). The prevalence 
and the intensity of the cysticercoids infection in the beetles 
are summarized in the Table 1. The maximum number of 
cysticercoids in a beetle was found out to be 11. Numerous 
cysticercoids could also be found in the single field (Fig. 4). 

The cysticercoids were identified as R. cesticillus based on the 
morphology and morphometry (278 X 249 µm). The mature 
cysticercoids were oval in shape and had an invaginated 
scolex at the broader end and the invagination was marked 
by a deep groove extending to the central cavity. Calcareous 
corpuscles were uniformly distributed within the body. The 
surface was translucent and yellowish brown. Two rows of 
hooks with unarmed suckers were present on the rostellum 
(Fig. 5). Some of the evaginated cysticercoid with broad 
rostellum was observed (Fig. 6). Occasionally malformed 
cysticercoids were also discovered.
Table 1: Infection of Alphitobius diaperinus with cysticercoids of 
Raillietina cesticillus

Number of 
Beetle 

dissected

No/% of 
cysticercoids 

in beetles

Intensity (No.) of 
Cysticercoids in range

0-5 5-10 10-15

Trial A, 60 33 (55%) 6 1 1

Trial B, 60 18 (30%) 8 0 0

Total 120 51 (42.5%) 14 1 1

	            Fig. 1: Heaps of poultry litter (faecal droppings)			      Fig. 2:  Presence of Alphitobius diaperinus in 
the heaps of poultry litter

	     Fig. 3: Dorsal and ventral surfaces of Alphitobius diaperinus	              Fig. 4: Numerous cysticercoides in a single field (x100)
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Fig. 5: Invaginated cysticercoid of Raillietina  cesticillus (x400)	           Fig. 6:  Evaginated cysticercoids of R. cesticillus  (x400)

The beetles observed in the present study were identified 
as Alphitobius diaperinus (A mealworm beetle) in Namakkal 
area. In an earlier study, Velusamy et al. (2014) recorded 
as the first report of Opatroides frater (A ground beetle), 
as natural intermediate host for the poultry tapeworm, 
Raillietina cesticillus in the same area. Moreover, the beetles 
collected from poultry droppings were infected with 
cysticercoids of only one species of tapeworm, R. cesticillus 
which is in conformation with Velusamy et al. (2023), who also 
recorded only cysticercoids of R. cesticillus in a mealworm 
beetles, whereas mixed infection of both R. cesticillus and 
Choanotaenia infundibulum were observed in a tenebrionid 
beetles in Namakkal area by Ponnudurai and Chellappa 
(2001). Recently, Oshima et al. (2024) reported that Dermestes 
maculatus (hide beetle) act as an intermediate host for poultry 
tapeworms, Raillietina cesticillus which causes reduced 
egg production in a poultry farm, the cysticercoids of R. 
cesticillus were detected in Carcinops troglodytes (Coleoptera: 
Histeridae) and Hypocacculus praecox (Coleoptera: Histeridae) 
beetles in Sudan (Mohammed et al., 2006). Elowni and Elbihary 
(1979) also found that cysticercoids of C. infundibulum in both 
adult and larval stages of A. diaperinus. The variations among 
beetles harbouring the cysticercoids of the poultry tapeworm 
may be due to the different habitats of beetles in poultry litter 
across various regions.

The variation in incidence between farms reflects 
differences in litter management practices, the age of 
the litter and the efficacy of the pest control programs. 
Tufan-Cetin and Cetin (2025) reported that traditional 
chemical insecticides are facing challenges due to emerging 
resistance in A. diaperinus populations, making biological 
and sustainable management approaches increasingly vital.

The micrometry of the mature cysticercoids of R. cesticillus 
averaged as 278 X 249 µm, whereas Velusamy et al. (2023) 
recorded it as 364 x 276 μm.  Ponnudurai and Chellappa (2001) 
recorded an average of 292 x 212 μm mature cysticercoids. 

The variations in size noticed in the study could be due to 
presence of number of cysticercoids in a single beetle.

In the present survey, the maximum number of 
cysticercoids obtained from a single beetle was 11. The 
prevalence and intensity of cysticercoids infection observed 
in beetle in this study were not in agreement with findings 
of maximum of 150 in tenebrionid beetle (Ponnudurai and 
Chellappa, 2001) and 457 in ground beetle (Velusamy et al., 
2023). Gogoi and Choudhury (1982) observed cysticercoid in 
Tribolium confusum and the intensity of infection was 7.63%. 
This marked variation in the prevalence and intensity could 
be due to the prevailing temperature and moisture condition 
favourable for breeding of beetles in poultry litter and exotic 
poultry could also act as carrier of hosts. The wide variation in 
the percentage of incidence rate between these studies could 
be due to the number of farms surveyed, beetles collected, 
and single or mixed infections. However, the major reason 
for the persistence of tapeworm infection in the study area 
could be due to the beetles abounding poultry litter and 
ineffective control measures adapted against them. 

In conclusions, chickens maintained in uncleaned or 
dumped heaps of litter/manure favours breeding and 
development of beetles. They become infected by the 
ingestion of tapeworm segments/eggs present in the poultry 
litter/manure. Adult tapeworms are present in small intestines 
of infected chickens, while larval stages (cysticercoids) present 
in the body cavity of the beetles. The cysticercoid carrying 
beetles were identified as Alphitobius diaperinus, which plays 
a crucial epidemiological role as an intermediate host for 
poultry tapeworms. The high incidence of cysticercoids found 
in naturally occurring beetle populations highlights a direct 
link between density of beetles and tapeworm infection in a 
flock. Sustainable and long-term control of poultry cestodes 
rely on prophylactic deworming of the birds and integrated 
pest management of beetles. 
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