
 

Scientific Progress & Innovations ● 29 (1) 
173 

Received: 28.01.2026 | Revision: 06.02.2026 | Accepted: 07.02.2026 | Published: 25.06.2026 Veterinary Sciences  
 

doi: 10.31210/spi2026.29.01.28 
UDC 616.995.42:598.261.7 Scientific Progress & Innovations 

ISSN: 2786-8842     (Print)   
2786-8850  (Online) 

29 (1) 
2026 ORIGINAL ARTICLE 

 
Investigation of ectoparasites on domestic pigeon (Columba livia domestica) in Karbala 
province, Iraq   
 
A. Yaldrum1 | B. F. Albarzanji1 | D. F. Saber2 | M. Jawad3  | F. Alali4 | A. Sh. M. Alhesnawi5,6 
 

Article info 
Citation: Yaldrum, A., Albarzanji, B. F., Saber, D. F., Jawad, M., Alali, F., & Alhesnawi, A. Sh. M. (2026). Investigation 
of ectoparasites on domestic pigeon (Columba livia domestica) in Karbala province, Iraq. Scientific Progress & Innovations, 
29(1), 173–179. doi: 10.31210/spi2026.29.01.28 

Correspondence Author 
M. Jawad    
E-mail:  
marwa.h@uokerbala.edu.iq            
 

 

Ectoparasitic arthropods inhabiting the skin or feathers of avian hosts utilize them for shelter and sustenance, 
considerably affecting animal health and flock productivity. This study investigated the prevalence, diversity, and 
intensity indices of ectoparasites infesting domestic pigeons (Columba livia domestica) in Karbala Province, Iraq. 
The survey was conducted from January 2025 to June 2025 across five districts representing northern, central, and 
southern geographical zones. A total of 100 domestic pigeons, comprising 63 males and 37 females, were purchased 
from local markets and clinically examined. Ectoparasites were collected manually, preserved in 70 % ethyl alcohol, 
cleared in 10 % potassium hydroxide solution, mounted in Canada balsam, and morphologically identified under a 
digital stereomicroscope. A total of 481 ectoparasites were collected from the 100 pigeons, revealing an 
exceptionally high overall prevalence of 99 % and a mean abundance of 4.81 parasites per bird. Seven distinct 
chewing lice species were identified within the recovered parasitic community, which was significantly dominated 
by Campanulotes bidentatus (54.89 %), followed by Hohorstiella lata (23.91 %) and Columbicola columbae 
(17.26 %). The remaining species included Columbicola tschulyschman (0.83 %), Columbicola bidentatus (0.42 %), 
Myrsidea sp. (2.49 %), and Colpocephalum turbinatum (0.21 %). Statistical analysis via the Chi-square test revealed 
no significant association between ectoparasite prevalence and host sex (χ² = 1.72; P = 0.19). Multiple-species 
infestations were highly common, with 63 % of the pigeons harboring more than one ectoparasite species, distributed 
as single (34 %), double (44 %), and triple (19 %) infections. The calculated mean intensity varied among species, 
with Hohorstiella lata (8.214) and Campanulotes bidentatus (6.947) displaying the highest values. Clinically, 
infested pigeons exhibited poor, rough feather conditions and restlessness. These findings demonstrate that domestic 
pigeons in Karbala serve as major reservoirs for diverse chewing lice, highlighting the potential risks for parasite 
transmission to other avian hosts, including poultry. Consequently, there is an immediate need to enhance local 
management practices through regular ectoparasiticide applications, improved loft sanitation, and periodic 
surveillance to effectively protect avian health. 
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Ектопаразитарні членистоногі, які заселяють шкіру або пір’я птахів-господарів, використовують їх як 
притулок і джерело живлення, що суттєво впливає на здоров’я тварин і продуктивність. У цьому дослідженні 
вивчали поширеність, видове різноманіття та індекси інтенсивності ектопаразитів, які інвазують домашніх 
голубів (Columba livia domestica) у провінції Кербела, Ірак. Моніторинг проводили з січня по червень  
2025 року в п’яти районах, що представляють північні, центральні та південні географічні зони. Загалом 
було придбано на місцевих ринках та клінічно обстежено 100 домашніх голубів, серед яких було 63 самці 
та 37 самок. Ектопаразитів збирали вручну, консервували у 70 %-му етиловому спирті, просвітлювали у 
10 %-му розчині гідроксиду калію, монтували в канадський бальзам та ідентифікували за морфологічними 
ознаками під цифровим стереомікроскопом. Усього від 100 голубів було зібрано 481 ектопаразита, що  
засвідчило надзвичайно високу загальну поширеність інвазії на рівні 99 % за середнього показника  
ураженості 4,81 паразита на одного птаха. У структурі виявленого паразитоценозу ідентифіковано сім  
окремих видів пухоїдів, серед яких суттєво домінував Campanulotes bidentatus (54,89 %), на другому місці 
за чисельністю був Hohorstiella lata (23,91 %), на третьому – Columbicola columbae (17,26 %). Решта видів 
була представлена Columbicola tschulyschman (0,83 %), Columbicola bidentatus (0,42 %), Myrsidea sp. (2,49 %) 
та Colpocephalum turbinatum (0,21 %). Статистичний аналіз за допомогою критерію Хі-квадрат не виявив 
вірогідного зв’язку між поширеністю ектопаразитів та статтю господаря (χ² = 1,72; P = 0,19). Поліінвазії 
(змішані інвазії) були дуже поширеними: 63 % голубів мали одночасно більше одного виду ектопаразитів, 
які розподілялися на моноінвазії (34 %), двокомпонентні (44 %) та трикомпонентні (19 %) інвазії.  
Розрахована середня інтенсивність варіювала залежно від виду паразитів, причому найвищі значення  
зафіксовано для H. lata (8,214) та C. bidentatus (6,947). Клінічно в інвазованих голубів відзначали  
незадовільний, скуйовджений стан пір’яного покриву та підвищену збудливість. Отримані результати  
свідчать про те, що домашні голуби в Кербелі слугують потужним резервуаром для різноманітних пухоїдів, 
що створює потенційні ризики передачі паразитів іншим видам птахів, зокрема комерційним. Відповідно, 
існує нагальна потреба в удосконаленні місцевих методів ведення голубівництва шляхом регулярного  
застосування ектопаразитицидів, покращення санітарного стану місць їх утримання та проведення  
періодичного моніторингу для забезпечення ефективного захисту здоров’я птахів у регіоні. 

Ключові слова: пухоїди, ектопаразити, Ірак, поширеність, здоров’я голубів, Columba livia domestica. 
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Introduction 
 
Ectoparasites, especially chewing lice (Phthiraptera: 

Amblycera and Ischnocera), are among the most  
common parasites affecting pigeons worldwide. These 
organisms are obligate and permanent ectoparasites, 
completing their entire life cycle directly on the host. 
Infestations can cause severe irritation, feather 
destruction, anemia, reduced fitness, and impaired 
welfare, particularly under poor hygienic and suboptimal 
management conditions [1, 2]. 

Several chewing lice genera, including 
Campanulotes, Hohorstiella, and Columbicola, have been 
widely reported in pigeons across different geographical 
regions. The prevalence and intensity of these infestations 
are influenced by multiple factors, such as host age, sex, 
season, environmental conditions, and husbandry 
practices [3, 4]. Furthermore, domestic pigeons may act 
as reservoirs for ectoparasites that can readily spread to 
other avian species, including commercial poultry, 
thereby raising important economic and veterinary 
concerns [5, 6]. 

Avian hosts are seriously affected by ectoparasites, 
which are well-known to cause nuisance, anemia, and 
general debility. Many of these parasites play an 
important role as vectors in the transmission of a wide 
range of infectious diseases. Consequently, ectoparasitic 
infestations lead to slowed growth rates, emaciation, a 
loss in productivity, and increased susceptibility to other 
infectious illnesses. Moreover, the costs associated with 
treatment and prevention create a significant economic 
burden and might eventually result in a higher mortality 
rate among the pigeons [7, 8]. 

Several studies have documented a high prevalence  
of ectoparasitic infestations in domestic pigeons across 
Asia, Africa, and South America, often exceeding 70–
100 % [9–13]. Mixed infestations involving multiple lice 
species are commonly reported, indicating favorable 
ecological conditions for parasite survival and 
transmission [8, 14]. Despite this global evidence, 
significant regional variations in parasite diversity and 
infestation patterns remain poorly understood, 
particularly in Middle Eastern countries. 

In Iraq, information regarding the ectoparasites  
of domestic pigeons remains limited and fragmented,  
with most available studies restricted to specific localities 
or small sample sizes [15–17]. In Karbala Province, 
comprehensive and updated data on the prevalence, 
species composition, and infestation intensity of chewing 
lice in domestic pigeons are notably lacking, despite  
the widespread practice of pigeon keeping. Previous 
studies in the region have reported high infestation  
rates and the presence of multiple lice species, including 
newly recorded species in both domestic pigeons and 
migratory birds [18, 19], emphasizing the need for 
continued surveillance. 

 
The aim of the study 
 
Therefore, the present study aimed to investigate  

the prevalence, diversity, and infestation indices of 
ectoparasites affecting domestic pigeons (Columba livia 
domestica) in Karbala Province, Iraq. Understanding the 

ectoparasite fauna and infestation dynamics is essential 
for improving pigeon health, developing effective local 
control strategies, and reducing the risk of parasite 
transmission to other avian hosts. 

 
Materials and methods 
 
Study location 
The study was conducted in Karbala Governorate, a 

major city in central Iraq located approximately 100–
105 km southwest of Baghdad, near the Euphrates River. 
Karbala serves as the administrative capital of the 
governorate. Five regions were randomly selected across 
three geographical zones of the governorate: the northern 
zone (Al-Hur and Al-Hussainiya), the central zone 
(Karbala city center), and the southern zone (Al-Hindiya 
and Ayn Tamr). 

 
Study design and Collection 
A multi-stage sampling strategy was used for bird 

sampling from five districts of Karbala Province,  
Iraq, extending from January 2025 till June 2025.  
Five sites were selected from each district for bird 
sampling. The sites selected for rock pigeon  
sampling included urban areas, agricultural areas, 
industrial areas, and rural areas. Three birds were 
purchased from different markets resulting in  
collected samples from each district, with a total of 100 
birds from five districts. Data related to health  
status (healthy/weak) and sex (male/female) were also 
recorded [20]. 

 
Ectoparasites identification 
The live birds were examined using the naked eye  

for the collection and quantification of ectoparasite  
loads by following the methods previously described [21]. 
The chewing lice were collected using forceps and placed 
in capped tubes containing 70 % ethyl alcohol, with the 
tubes numbered to match the corresponding bird.  
Next, the lice were transferred to a 10 % potassium 
hydroxide (KOH) solution and kept for 24–48 hours until 
they became transparent. Then, they were washed with 
distilled water, passed through a graded alcohol series of 
70–99 %, and mounted onto slides using Canada balsam. 

The specimens were examined under a microscope [21], 
followed by their identification based on morphological 
characteristics using established identification keys [20] 
under a stereomicroscope (×400: Dino-Lite USB Digital 
Microscope AM7115MZT, magnification: 10×–220×, 
resolution: 5.0 Megapixels). 

 
Statistical analysis 
The resulting data were analyzed using the SPSS 

statistical software (version 20). The prevalence, health 
status in relation to sex, intensity, mean abundance, 
relative abundance, and mean intensity with standard 
error were described. 

 
Results and discussion 
 
A total of 100 pigeons were examined (63 males and 

37 females). The overall prevalence of ectoparasite 
infection was 99 %, with 99 birds found infected and only 
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1 bird uninfected. The types of ectoparasites identified are 
Campanulotes bidentatus, Colpocephalum turbinatum, 
Columbicola bidentatus, Columbicola columbae, 
Columbicola tschulyschman, Hohorstiella lata, and 
Myrsidea sp. Male pigeons showed a prevalence of 100 % 
(63/63), whereas females recorded 97.3 % (36/37). 

The associations between parasitic prevalence and 
different factors (health status, sex) were determined 
using the Chi-square test with the help of SPSS Version 
20.0. The level of significance was set at P ≤ 0.05. The 
chi-square test showed no statistically significant 
association between infection status and sex (χ² = 1.72;  
P-value = 0.19), as detailed in Table 1. 

 
Table 1 
Prevalence of ectoparasitic infestation in domestic 
pigeons based on host sex 
 

Host Infection  
Status 

Male  
(n=63) 

Female 
(n=37) 

Total  
(n=100) 

Infected    
- Number of birds 63 36 99 
- Proportion (%) 63.60 36.40 100.00 
Non-infected    
- Number of birds 0 1 1 
- Proportion (%) 0.00 100.00 100.00 
Total    
- Number of birds 63 37 100 
- Proportion (%) 63.00 37.00 100.00 
Statistical Analysis χ² = 1.72 P-value = 0.19  

 

Mean Parasite Abundance and Infestation Structure 
were comprehensively evaluated. A total of 481 
ectoparasites were collected from the 100 examined 

pigeons, giving an overall mean abundance of 4.81 
parasites/bird. Multiple-species infestations were highly 
common among the sampled population, with 63 % of the 
birds harboring more than one ectoparasite species 
simultaneously. The complete breakdown of the 
infestation characteristics, including single, double, and 
triple infection rates, is consolidated in Table 2. 

 
Table 2 
General characteristics and structure of ectoparasitic 
infestation in domestic pigeons (n=100) 
 

Epizootic Parameter Value / 
Distribution 

Total number of collected parasites 481 
Overall mean abundance (parasites/bird) 4.81 
Infestation type distribution:  
- Single infection 34% 
- Double infection 44% 
- Triple infection 19% 
Multiple-species infestation rate (≥ 2 species) 63% 

 
Regarding the Parasite Species Composition, seven 

ectoparasite species were identified. C. bidentatus was the 
most prevalent species (54.89 %), followed by H. lata 
(23.91 %) and C. columbae (17.26 %). Complete data 
regarding the number and prevalence of ectoparasites by 
host sex are presented in Table 3.  

The epizootic indices calculated for each isolated 
chewing lice species are displayed in Table 4. The overall 
mean intensity reached 4.859±0.371 parasites per infested 
bird. The highest mean intensity levels were recorded for 
H. lata (8.214) and C. bidentatus (6.947).   

Table 3 
Species composition, abundance, and sex-based distribution of ectoparasites collected from domestic pigeons 
 

No Parasite type Male (No) % Female (No) % Total (No) % 
1 Campanulotes bidentatus 127 53.59 137 56.15 264 54.89 
2 Colpocephalum turbinatum 1 0.42 0 0.00 1 0.21 
3 Columbicola bidentatus 2 0.84 0 0.00 2 0.42 
4 Columbicola columbae 30 12.66 53 21.72 83 17.26 
5 Columbicola tschulyschman 3 1.27 1 0.41 4 0.83 
6 Hohorstiella lata 64 27.00 51 20.90 115 23.91 
7 Myrsidea sp. 10 4.22 2 0.82 12 2.49 
 Total 237 100 244 100 481 100 

 
Table 4 
Epizootiologic indices and infestation intensity of identified ectoparasite species 
 

No Parasite Type Total Parasites Infected Hosts Relative Abundance (%) Mean Intensity ± SE 
1 Campanulotes bidentatus 264 38 54.89 6.947±0.520 
2 Colpocephalum turbinatum 1 1 0.21 1.000±0.200 
3 Columbicola bidentatus 2 2 0.42 1.000 ± 0.141 
4 Columbicola columbae 83 40 17.26 2.075±0.195 
5 Columbicola tschulyschman 4 2 0.83 2.000±0.235 
6 Hohorstiella lata 115 14 23.91 8.214±0.318 
7 Myrsidea sp. 12 2 2.49 6.000±0.370 
 Total 481 99 100 4.859±0.371 

 
The taxonomic verification of the recovered lice 

communities was supported by digital microscopy. Key 
diagnostic structures and gender-specific traits of H. lata 
are illustrated in Figure 1, showcasing distinct 
morphological differences between the male and female 
specimens. 

Similarly, the most dominant chewing louse found in 
this study, C. bidentatus, was morphologically analyzed 

to confirm identification. Figure 2 illustrates the visual 
documentation of both male and female structures for this 
species. 

Furthermore, representatives of the genus 
Columbicola were verified, with Columbicola columbae 
being heavily represented. The typical elongated body 
contours and sexual dimorphism traits of Columbicola 
columbae are captured in Figure 3. 
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The relatively rare species Colpocephalum 
turbinatum was also morphologically assessed, with its 
distinctive body markers and specialized structures for 
both female and male specimens depicted in Figure 4. 

Additionally, another species of the same genus, 
Columbicola tschulyschman, was morphologically 
examined. The distinct visual profiles and gender-specific 

traits of both male and female individuals of Columbicola 
tschulyschman are documented in Figure 5. 

Finally, the recovered specimens of Myrsidea sp. were 
analyzed under the Dino-Lite digital microscope, showing 
characteristic broad abdominal segments. The specific 
appearance of the male and female individuals is detailed 
in Figure 6.       

 
 

 
 

Figure 1. Morphological features of Hohorstiella lata 
collected from domestic pigeons in Karbala Province, Iraq: 

A – male; B – female. Scale bar = 0.500 mm. 
 

Figure 2. Morphological features of Campanulotes bidentatus 
collected from domestic pigeons in Karbala Province, Iraq:  

A – male; B – female. Scale bar = 0.501 mm. 

 
 

 

Figure 3. Morphological features of Columbicola  
columbae collected from domestic pigeons in  
Karbala Province, Iraq: A – male; B – female.  

Scale bar = 0.501 mm. 
 

Figure 4. Morphological features of Columbicola 
turbinatum collected from domestic pigeons in Karbala 

Province, Iraq: A – female (Scale bar = 0.900 mm);  
B – male (Scale bar = 1.002 mm). 

 

 
 

 
 

Figure 5. Morphological features of Columbicola 
tschulyschman collected from domestic pigeons in 

Karbala Province, Iraq: A – male (Scale bar = 0.531 mm); 
B – female (Scale bar = 0.531 mm). 

Figure 6. Morphological features of Myrsidea sp. 
collected from domestic pigeons in Karbala Province, 

Iraq: A – male (Scale bar = 0.531 mm); B – female 
(Scale bar = 0.500 mm). 
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Chewing lice (Phthiraptera: Ischnocera and 
Amblycera) are permanent, obligate, and host-specific 
ectoparasites commonly found in birds [19]. The current 
study revealed a very high prevalence of ectoparasitic 
infestation (99 %) among domestic pigeons in Karbala 
Province, Iraq, as summarized in Table 1. This level  
of infestation is consistent with the range reported  
in several regional and international studies, confirming 
that pigeons serve as important reservoirs for  
diverse ectoparasite communities. Similar high 
prevalence has been documented in Pakistan (90.5 %) [3], 
Iran (86.85 %) [7], and Egypt (100 %) [12]. Such 
persistently high rates imply that lice and other 
ectoparasites find favourable habitats in pigeon husbandry 
practices, dense populations, untreated conditions, and 
environmental factors. 

In contrast, the current study referred to high 
prevalence in domestic pigeons which characterized by 
preening ability in a captive population that were infested 
with Columbicola columbae or Campanulotes bidentatus 
or both, and the prevalence of lice could preen normally 
decreased by 50 %. These data indicate the possibility for 
birds to clear themselves of feather lice, and perhaps other 
ectoparasites, by preening due to birds spend more time 
preening than wild birds, and less likely than wild birds to 
be reinfested [22]. 

Although infection prevalence in the current study 
was high across both sexes, the statistical analysis 
indicated no significant association between sex and 
infection status (P = 0.19). This finding is in agreement 
with studies conducted in Bursa province, Turkey [23] 
and Nigeria [6], which also reported no sex-related 
differences. However, some studies have shown higher 
prevalence in females [4] or males [11], implying that 
regional variations in the environment, size of samples, 
behaviour, or physiology may be responsible for sex-
based differences. 

The total parasite load (481 parasites) and mean 
abundance (4.81 parasites/bird) observed in this study 
reflect a moderate but widespread level of infestation, 
with the full structural breakdown of these metrics 
detailed in Table 2. Within this population, single 
infection was found in 34 % of birds, double infection in 
44 %, and triple infection in 19 %. The presence of double 
and triple infestations further highlights the complexity of 
lice community structure on pigeons [24, 25]. Multiple 
infections were common, with 63 % of birds harboring 
more than one ectoparasite species. Such co-infections are 
well documented and may arise from shared 
microhabitats on the plumage, host overcrowding, and 
poor hygiene [14, 24]. 

The dominant parasite species identified in the 
collected population was Campanulotes bidentatus, 
representing 54.89 % of the total ectoparasite population, 
as documented in Table 3. A similar dominance of 
Campanulotes spp. has been reported in Iraq [17], 
Pakistan [3], and Egypt [12]. This species’ success  
may be linked to its strong host specificity,  
efficient reproductive capability, and ability to utilize 
various feather regions. The second most abundant 
species, Hohorstiella lata (23.91 %), has also been 
frequently recorded in regional surveys [16, 18], 

indicating that it has adapted well to the pigeon 
populations in the area. Columbicola columbae accounted 
for 17.26 % of the total count, which is highly consistent 
with its role as one of the most globally common pigeon 
lice [1, 26]. 

Mean intensity values varied significantly among the 
recovered species, as shown in Table 4, with Hohorstiella 
lata displaying the highest mean intensity (8.214), 
followed by Campanulotes bidentatus (6.947). High 
intensity levels indicate strong population establishment 
in infested hosts and may contribute to clinical effects 
such as feather damage, irritation, weight loss, and 
reduced productivity [24, 27]. The lower intensities 
observed for Columbicola tschulyschman, Columbicola 
bidentatus, and Colpocephalum turbinatum reflect their 
relatively rare occurrence in the studied population, 
consistent with previous reports describing these species 
as less common or opportunistic components of the avian 
ectoparasite fauna [20, 26]. 

The predominance of chewing lice (Ischnocera and 
Amblycera) aligns with global patterns in pigeon 
ectoparasitism, as these lice possess strong host 
specificity and spend their entire life cycle on the host. 
Their feeding on feathers and skin debris can lead to 
irritation, restlessness, and decreased fitness, especially in 
young or nutritionally stressed birds [1, 22]. The high 
mixed-infestation rate observed in the present study may 
further contribute to compounded pathological effects, as 
demonstrated in similar studies [12, 25]. 

Overall, this study's high frequency, varied 
ectoparasite community, and notable intensities highlight 
the necessity of better domestic pigeon management and 
control initiatives in Karbala Province. To lower 
infestation pressure, it is crucial to apply ectoparasiticides 
on a regular basis, maintain better loft hygiene, and 
conduct periodic surveillance. Moreover, given the 
potential of pigeons to act as reservoirs for parasitic 
infections that may affect other bird species, including 
poultry, effective control strategies will also have broader 
implications for local avian health. 

 
Conclusions 
 
The present study demonstrates that domestic  

pigeons (Columba livia domestica) in Karbala Province, 
Iraq, are heavily infested with a diverse community  
of ectoparasites, with an overall infection rate of 99 %  
and a total collection of 481 parasites (mean abundance: 
4.81 parasites/bird). This indicates that all pigeons  
within the study area are equally susceptible regardless of 
sex (χ² = 1.72; P = 0.19). Among the seven chewing lice 
species identified, Campanulotes bidentatus was  
highly dominant (54.89 %), followed by Hohorstiella lata 
(23.91 %) and Columbicola columbae (17.26 %). 
Furthermore, multiple-species infestations were 
remarkably common, affecting 63 % of the birds. 
Considering the role of pigeons as potential reservoirs  
for ectoparasites, there is an urgent need to improve 
pigeon management practices, including the regular 
application of ectoparasiticides, enhanced loft hygiene, 
and continuous monitoring to reduce the burden of 
infestation. 
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