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ABSTRACT

In the present study ectoparasites prevalence on domestic pigeon, Columba livia domestica
(Linnaeus, 1789) in Quetta (GPS coordinates of 30° 10' 59.7720" N and 66° 59' 47.2272"
E) was evaluated. Two main regions of the city (Nawa Killi and Wahdat colony) were
selected for this study. Two hundred forty-eight pigeons including sixty-eight squabs were
examined externally for the presence of ectoparasites during the winter and summer month
of 2019. Two ectoparasites species were recorded including the shaft louse, Menopon
gallinae (Phthiraptera: Menoponidae), the brown poultry louse, Goniodes dissimilis
(Psocodea: Philopteridae), with 65%, 32.55% (adult pigeons and squabs), and 47.5%
prevalence compared to 100%, 78%, and 76.32% respectively. It was observed that the
infestation rate in the summer season was higher compared to the winter season. Female
pigeons were observed to be more infested than male individuals and squabs. It was also
found that adult birds are more sensitized to the infestation than young birds while birds
with poor body condition were highly sensitized to the infestation which shows a clear
correlation with food and lice infestation hence may pose a threat to racing pigeons in the
Quetta region. To the best of our knowledge, this is the first study on the ectoparasites of
pigeons in Quetta (Balochistan), Pakistan.
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1. INTRODUCTION

Forgiveness The ectoparasite is considered an important component of the parasite
communities in the wild and domestic animals (Mey, 2003; Johnson et al., 2005; Clayton
et al., 2008). The bird or chewing lice (Mallophaga: Amblycera) feeds on the feathers and
skin scales of the host (Pilgrim, 1976; Price et al., 2003; Adam et al., 2005; Dick, 2010).
During infestation with ectoparasites, birds start to pick and scratch to counter the irritation
caused by these ectoparasites. The domestic pigeons, Columba Livia domestica, are reared
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by humans for since long as a source of food, hobbies, symbols, and scientific research (Sari
et al., 2008; Naz et al., 2010; Mansur et al., 2019). Ecto-parasites can cause severe growth
retardation, low egg production, and exposure to further infections in pigeons in addition to
driving distress, allergies, and occasionally transmit infectious diseases (Dranzoa, 1999;
Marques et al., 2007; Sivajothi and Reddy, 2016; Arijo et al., 2018). Pigeons can also act
as a potential carrier of zoonotic parasites (Cooper, 1990, 1997; Begum and Sehrin, 2011,
Karatepe et al., 2011).

Ectoparasites of pigeons that can attack humans; these include pigeon fleas,
Ceratophyllus columbae (Haag-Wackernagel and Spiewak, 2004); ticks, Argas reflexus; as
well as bed bugs, Cimex lectularius; and red mite, Dermanyssus gallinae (Haag-
Wackernagel and Bircher, 2010; Boxler et al., 2016). Despite this socio-economic
importance, the ectoparasitic diversity focus on the prevalence and ratio of ectoparasite
plague in birds has not been widely evaluated in the Balochistan province of south-western
Pakistan. This is the first study to explore the diversity and abundance of ectoparasites of
C. I. domestica (Columbiformes:

Columbidae) in Quetta.

2. BACKGROUND OF THE STUDY

2.1. Study Area

The study was carried out in a private pigeon farm located in the north (Nawa Killi) and
west (Wahdat colony) zones of Quetta city from December to February and June to August
2019. The climate is arid with an average high-temperature of 10.8°C (51.4°F) and an
average lowtemperature of -3.4°C (25.9°F). Overall, annual precipitation ranges from 200
to 350 millimeters (mm), whereas, average annual rainfall is 212.9 mm (8.38 inches)
(https://en.wikipedia.org.wiki> Climate of Quetta).

2.2.  ldentification of Adult and Juvenile Pigeons

Adult pigeons were distinguished by morphological features; pale or dark grey orbital skin,
while the juveniles by their grey or reddish legs and feet and grey or dull brown ochre and
yellow iris (Hakkinen et al., 1973; Hetmanski and Wolk, 2005).

2.3.  Collection of Ectoparasites

Two hundred forty-eight pigeons including sixty-eight squabs were examined for
ectoparasites in private pigeon farms. The feather of all pigeons and squabs was carefully
brushed onto white paper for the collection of ectoparasites. For each bird, the feathers of
the wings, tail, and regions around the cloaca and underneath the wings and legs were
thoroughly examined with a hand lens for any attached ectoparasites. Ectoparasites were
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collected and preserved in 70% alcohol. The materials were then transported to the
laboratory of the Zoology Department, Sardar Bahadur Khan (SBK) women's university,
Quetta for mounting of temporary slides. Slides of specimens were prepared under Stereo-
microscope. For each adult pigeon and squab, the number of ectoparasites was recorded,
and the prevalence of infestation and intensity were calculated. Ectoparasites were
identified according to Hutson (1984), Price et al. (2003), and Mansur et al. (2019).

3. RESULTS

Two ectoparasite species of the two lice genera isolated from domestic pigeons’ variety (C.
Livia domestica) and squabs were examined in two municipal areas. The lice infestation
prevalence was higher in summer than observed in winters (Table I and 2). Among
ectoparasites, Menopon gallinae was the most abundant parasite, it infested mostly the adult
female pigeons and their squabs. One hundred ninety-four M. gallinae were detached. M.
gallinae infested all examined female and squabs’ pigeons and the prevalence was 100%,
67.32% respectively (Table 2). On the other hand, Goniodes dissimilis infested only male
pigeons. The data presented in Tables 1 and 2 revealed prevalence of G. dissimilis reached
47.5% in the cold season while it reached 78.0% in warm months of the year. One hundred
and twelve G. dissimilis infested the fifty-eight examined pigeons. The result showed that
there is a wide variation in the prevalence of lice infestation in the different domestic regions
of district Quetta.

Table.1. Ectoparasite Prevalence and Their Mean Intensity in Pigeons Examined in

Wahdat Colony (Quetta) During December, January, February 2019.

No. of Ectoparasit |No. of Mean
Pigeons pigeons |Prevalence [Total No. Oflntensity intensity +
examined infested |(%0) ectoparasite SEM

Female 40 |Menopon

gallinae 26 65.00 a7 9—16 12.25 + 2.60
Male 40 Goniodes

dissimilis 19 A47.5 26 4—7 275+ 1.28
Squabs 30

M. gallinae |13 32.5 15 1—5 5.3+2.94

SEM: standard error of the mean
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Table.2. Ectoparasite Prevalence and Their Mean Intensity in Pigeons Examined In
Nawa Killi (Quetta) During June, July, August 2019.

No. of ~ No. ofPrevalence Mean
) Ectoparasite | Total No. of ) ] )
pigeons pigeons (%) ) Intensity  |intensity +
] ] ectoparasite
examined infested SEM
Female 50 |Menopon
) 50 100 147 35—72 13.65 + 2.59
gallinae
Male 50 Goniodes
L 39 78.00 86 29—54 7.75 +2.36
dissimilis
Squabs 38 |\ gallinae 29 76.32 65 14—37  5.3+2.28
SEM: standard error of the mean
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Figure 1: Ectoparasite Prevalence in Pigeons Examined in Wahdat Colony (Quetta)

During December, January, February 2019.
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Figure 2. Ectoparasite prevalence in pigeons examined in Nawa Killi (Quetta) during
June, July, August 20109.
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4. DISCUSSION

Data regarding pigeons' parasitic infestation in Quetta is meager, the present study was
aimed at determining the prevalence of ectoparasites of domestic pigeons. A total of 184
adult pigeons (90 males and 90 females) and 68 squabs were examined. Out of the total
examined individuals, 176 were found infested with two species of ectoparasites were lice
of the genera Menopon gallinae and Goniodes dissimilis. M. gallinae was the most abundant
ectoparasite of the examined pigeons than G. dissimilis, the former one infested female and
squabs and the latter lice species infested only male pigeons. Seasonal trend showed the
highest prevalence of both the ectoparasite species during the months of summer seasons
100% (13.65 £ 2.59), 78.00% (7.75 £ 2.36) and 76.32% (5.3 = 2.28) compare to winter
seasons 65.00% (12.25 £ 2.60), 47.5% (2.75 + 1.28), 32.5% (5.3 £ 2.94) respectively (Table
1land 2, Fig. 1 and 2).

Female pigeons were found more susceptible with the highest infestation rate
compared to males and squabs which could be attributed to their behavioral and
environmental characteristics. Begum and Sehrin (2011) observed an increase in the
ectoparasite intensity in summer and attributed it to the occurrence of optimum temperature
for parasite development and decreased resistance of pigeons to the parasites at high
temperatures, resulting in severe infections. This interpretation is in accord with the present
results, as the infection rates of the pigeons ranged from 50 to 100% at 36 + 2 C. Similar
data were recorded by Dranzoa et al. (1999), Adang et al. (2008), and Abdullah et al. (2018),
who reported a high prevalence of Columbicola columbae of up to 94.1%. Ali et al. (2020)
also reported a high prevalence of Menopon gallinae and Goniodes dissimilis reaching
100% respectively.

In another study (Arijo et al. 2018) recorded two lice species i.e. Columbicola
columbae and Menopon gallinae from Sindh province Pakistan infested pigeons. Results
revealed 80% (80/100) as overall lice infestation prevalence. Female pigeons were found
more susceptible with the highest infestation rate of 86% (42/49) as compared to 74% in
males. Adult birds showed high infestation than young birds indicating a clear correlation
with nutrition and lice infestation. These results are in line with the findings of our study
but in contrast with those of da Cunha Amaral et al. (2013), Alkharigy et al. (2018) where
they recorded several ectoparasites, among which M. gallinae infected only 3% of pigeons.
In the present study infection rate with M. gallinae and G. dissimilis was much higher than
those recorded by Ghosh et al. (2014), Aljoburi et al. (2019) in Salah Al-Deen Province,

Irag was 9.4% caused by M. gallinae in pigeons. This difference in prevalence may be
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because of geographical and temperature variations. Reports of similar ectoparasites of

pigeons have been documented from Bangladesh (Begum and Sehrin, 2011) and lIran

(Radfar et al., 2011), were relatively higher infection rates of pigeons with M. gallinae (60

and 44.11%, respectively) and P. canariensis (63.33 and 63.72%, respectively) have been

reported. Comparison of the infection rates of both M. gallinae and P. canariensis showed
that they were lower than those obtained in the present study.

5 CONCLUSIONS

The present study indicates that domestic pigeons of Quetta are infested with ectoparasites.

Ectoparasites (M. gallinae and G. dissimilis) plagued the majority of pigeons examined in

the current work. Adult females’ pigeons and squabs were infested with M. gallinae while

G. dissimilis infested only adult male pigeons. This study concluded that more studies

associated with pigeon infestation will help authorities to employ needful and preventive

control strategies against pigeon-associated parasitic diseases and afterward better the
health conditions of the community.

6. ACKNOWLEDGMENTS

The authors are grateful to local farmers for providing facilities to study ectoparasites of

domestic pigeons (Columba livia domestica). Thanks, are also due to laboratory workers,

the Department of Zoology, SBK Women University, Quetta for all applicable guidelines
for the care and use of animals were followed.

7. REFERENCES

Abdullah, S. H., Mohammed, A. A. and Saeid, N. M. (2018). Study of ecto and haemo
parasites in domestic pigeons (Columba livia domestica) in Sulaimani province,
Kurdistan region Irag. Journal of Zankoy Sulaimani, 20: 37-44. (Columba livia
domestica) and wild (Columba livia livia) pigeons in Nig~de, Turkey.

Adams, R. J., Price, R. D. and Clayton, D. H. (2005). Taxonomic revision of old-world
members of the feather louse genus Columbicola (Phthiraptera: Ischnocera),
including descriptions of eight new species. Journal of Natural History. 39: 3545-
3618.

Adang, K. L., Oniye, S. J. Ezealor, A. U., Abdu, P. A. and Ajanusi. O. J. (2008).
Ectoparasites of domestic pigeon (Columba livia domestica, Linnaeus) in Zaria,
Nigeria. Research Journal of Parasitology. 3: 79-84.

Ali, M., Ibrahim, R., Alahmadi, S. and Hayam Elshazly, H. (2020). Ectoparasites and
intestinal helminths of pigeons in Medina, Saudi Arabia. Journal of Parasitology,
106(6):721-729 Aljoburi, A. M. H., Jassim, N. A. and Hasan, I. I. (2019). Detection

Creative Commons Attribution 4.0 International License.


https://meridian.allenpress.com/journal-of-parasitology/article/106/6/721/448490/javascript:;
https://meridian.allenpress.com/journal-of-parasitology/article/106/6/721/448490/javascript:;
https://meridian.allenpress.com/journal-of-parasitology/article/106/6/721/448490/javascript:;
https://meridian.allenpress.com/journal-of-parasitology/article/106/6/721/448490/javascript:;
https://meridian.allenpress.com/journal-of-parasitology/article/106/6/721/448490/javascript:;
https://meridian.allenpress.com/journal-of-parasitology/article/106/6/721/448490/javascript:;
https://meridian.allenpress.com/journal-of-parasitology/article/106/6/721/448490/javascript:;
https://meridian.allenpress.com/journal-of-parasitology/article/106/6/721/448490/javascript:;

. ashakhan D

of the parasites which infect the pigeons in the Shargat City, Salah Al-Deen
province. Assiut Veterinary Medical Journal, 65: 1- 6.

Alkharigy, F. A., EI-Naas, A. S. and EI-Maghrb, A. A. (2018). Survey of parasites in
domestic pigeons (Columba livia) in Tripoli, Libya. Open Veterinary Journal, 8:
360-366.

Amarala, H. L. C., Bergmannb, H. B., Tony Silveirac, T., Santosd, P. R. S. and Kroger, R.
F. (2013). Pseudolynchia canariensis (Diptera: Hippoboscidae): distribution pattern
and phoretic association with skin mites and chewing lice of Columba livia (Aves:
Columbidae). Journal of Natural History, 47(47—48): 2927-2936.

Arijo, A. G., Malhi, A. K., Akhter, N., Laghari, Z. A. and Malhi, M. C. (2018). Prevalence
of Lice Infestation in Domestic Pigeon Columba Livia Domestica in South-Eastern
Pakistan. University of Sindh Journal of Animal Sciences, 2(02): 24-29.

Begum, A. and Sehri, S. (2011). Prevalence and seasonal variation of ectoparasite in pigeon,
Columba livia (Gmelin, 1979) of Dhaka, Bangladesh. Bangladesh Journal of
Zoology, 39: 223-230.

Boxler, B., Odermatt, P. and Haag-wackernagel, D. (2016). Host finding of the pigeon tick
Argas reflflexus. Medical and Veterinary Entomology. 30: 193-199. Bulletin of
Veterinary Institute in Pulawy, 52: 551-554.

Clayton, D. H, Adams R. J, Bush, S. E. (2008). Phthiraptera, the chewing lice. In Parasitic
diseases of wild birds (eds Atkinson CT, Thomas NJ, Hunter DB), pp. 515-526.
Ames, IA: Wiley-Blackwell.

Cooper, J. E. (1990). Birds and zoonoses. International Journal of Avian Science. 132: 181
191.

Cooper, J. E. (1997). Possible health hazards from birds in the rural environment.
Transactions of Royal Society of Tropical Medicine and Hygiene, 91: 366-367.

Dik, B. (2010). Chewing lice species (Phthiraptera) found on domestic and wild birds in
Turkey. Acta Parasitologica Turcica, 34:55-60.

Dranzoa, C., Ocaido, M. and Katete, P. (1999). The ecto-gastrointestinal and haemo
parasites of live pigeons (Columba livia) in Kampala, Uganda. Avian Pathology. 28:
119-124.

Ghosh, K. K., Islam, M. S., Sikder, S., Das, S., Chowdhury, S., and Abdul, A. M.

Haag-Wackernagel, D. and Bircher, A. J. (2010). Ectoparasites from feral pigeons affecting
humans. Dermatology, 220: 82— 92.

Ot

Creative Commons Attribution 4.0 International License.

F



Haag-Wackernagel, D. and Spiewak, R. (2004). Human infestation by pigeon fleas
(Ceratophyllus columbae) from feral pigeons. Annals of Agricultural &
Environmental Medicine, 11: 343-346.

Hakkinen, 1., Jokinen, M. and Tast, J. (973). The winter breeding of the feral pigeon
Columba livia domestica at Tampere in 1972/1973. Ornis. Fenn., 50: 83-88.
Hetmanski, T. and Wolk, E. (2005). The effect of environmental factors and nesting
conditions on clutch overlaps in the feral pigeon Columba livia f. Urbana (Gm.).

Polish Journal of Ecology 53: 523-534.

Hutson, A. M. 1984. Keds, flat-fiflies, and bat-fiflies: Diptera, Hippoboscidae, and
Nycteribiidae. In Handbooks for the identification of British insects, Vol. 10, Part
7. Royal Entomological Society of London, London, U.K., p. 1-40.

Johnson, K. P., Bush, S. E.and Clayton, D. H. (2005). Correlated evolution of host and
parasite body size: tests of Harrison’s Rule using birds and lice. Evolution, 59(8):
1744-1753. Journal of Parasitic Diseases, 40: 838-839.

Karatepe, M., Kilic, S. Karatepe, B. and Babur, C. (2011). Prevalence of Toxoplasma
gondii antibodies in domestic (Columba livia domestica) and wild (Columba livia
livia) pigeons in Nigde region, Turkey. Acta Parasitologica Turcica, 35: 23-26.

Khan, W., Gul, S., Gul, M. and Kamal, M. (2018).Prevalence of parasitic infestation in
domestic pigeons at Malakand region, Khyber Pakhtunkhwa, Pakistan.
International Journal of Bioscience. 12(4): 1-7.

Mansur, M. K., Mahmoud, N. M., Allamoushi, S. M. and Aziz, M. M. (2019). Biodiversity
and prevalence of chewing lice on local poultry. Journal of Dairy, Veterinary &
Animal Research 8: 26-31.

Marques, S. M. T., De Quadros, R. M., Da-Silva, C. J. and Baldo, M. (2007). Parasites of
pigeons (Columba livia) in urban areas of lages, Southern Brazil. Parasitologia
Latinoamericana, 62: 183— 187.

Mehmood, S., Nashiruddullah, N., Ahmed, J. A. and Borkataki. S. (2019). Parasitic
affections of domesticated pigeons (Columba livia) in Jammu, India. Annals of
Parasitology, 65: 53— 64.

Mey, E. (2003). Bird collections—an essential resource for collecting ectoparasites, in
particular chewing lice. Bonner Zoolog. Beitrage, 51:131-135.

Naz, S.,_Rizvi, S. N. and_Sychra, O. (2010). The high rate of infestation of chewing lice
(Phthiraptera) in Rock Pigeons (Columba livia Gmelin, 1789) in Pakistan. Tropical
Zoology, 23(1):21-28.

Creative Commons Attribution 4.0 International License.


https://www.researchgate.net/profile/Saima-Naz
https://www.researchgate.net/profile/Saima-Naz
https://www.researchgate.net/profile/Syed-Rizvi-27
https://www.researchgate.net/profile/Syed-Rizvi-27
https://www.researchgate.net/profile/Syed-Rizvi-27
https://www.researchgate.net/profile/Oldrich-Sychra
https://www.researchgate.net/profile/Oldrich-Sychra
https://www.researchgate.net/profile/Oldrich-Sychra
https://www.researchgate.net/journal/Tropical-Zoology-0394-6975
https://www.researchgate.net/journal/Tropical-Zoology-0394-6975
https://www.researchgate.net/journal/Tropical-Zoology-0394-6975
https://www.researchgate.net/journal/Tropical-Zoology-0394-6975
https://www.researchgate.net/journal/Tropical-Zoology-0394-6975

. Ashakhan D

PAKISTAN'S MULTI DISCIPLINARY JOURNAL FOR ARTS & SCIENCE

Pilgrim, R. I. C. (1976). Mallophaga on the Rock Pigeon (Columba livia) in New Zealand,
with a key to their identification. The New Zealand Entomologist, 6: 160-164.

Price, R. D., Hellenthal, R. A. and Palm, R. L. (2003). World checklist of chewing lice with
host associations and keys to families and genera. In The chewing lice: world
checklist and biological overview. Illinois Natural History Survey Special
Publication 24, p. 1 448.

Radfar, M. H., Fathi, S. Asl, E. N., Dehaghi, M. M. and Seghinsara, H. R. (2011). A survey
of parasites of domestic pigeons (Columba livia domestica) in South Khorasan, Iran.
Veterinary Research, 4: 18— 23.

Sari, B. Karatepe, B., Karatepe, M. and Kara, M. (2008). Parasites of domestic pigeon

Sivajothi, S. and Reddy, B. S. (2016). Lousicidal effect of deltamethrin in domestic pigeons.

Ot

Creative Commons Attribution 4.0 International License.

MDJAS

53




