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 Abstract 
Ectoparasitic fauna of 397 conveniently sampled domestic birds consisting of 213 
chickens, 128 turkeys, 21 ducks, 19 guinea fowls, 8 pigeons and 8 geese were 
investigated in Maiduguri, Borno State. A total of one hundred and fifty-two 152 
(38.29%) birds were infested with one ectoparasitic species or the other comprising of 
115 (54.00%) chickens, 33 (25.78%) turkeys, 1 (5.26%) guinea fowl and 3 (37.50%) 
pigeons. No infestation was encountered among geese and ducks examined. The 
infestation rate differed significantly based on sex and age (p<0.05), but not the 
management system. Similarly, the occurrence varied significantly (p<0.05) based on 
locations of sampling (p<0.00001) and species of poultry examined (p<0.000049). 
Furthermore, 116 (29.21%) of the total birds examined had a single infestation with 
either louse, tick or mite species, while 36(9.06%) birds had mixed infestation with 
species from two or more of these ectoparasitic groups. Among the parasites 
encountered, lice present on 146 (36.77%) birds were the most prevalent, followed by 
mites 28(7.05%) and ticks 15(3.78%). Nine different species of ectoparasites belonging 
to the orders Mallophaga and Acarina were identified in the study. Menopon gallinae, 
Lipeurus caponis, Menacanthus stramineus, Goniodes gigas, Goniocotes gallinae and 
Columbicola columbae were the lice identified, while Cnemidocoptes mutans and 
Ornithonyssus bursa were the only species of mite identified. The poultry tick, Argas 
persicus was the only tick species found. Conclusively, the study revealed a high but 
variable burden of ectoparasitic infestation among poultry species examined, and that 
ectoparasites are common in minor poultry species as they do occur in chickens under 
different management systems in the study area. The need to investigate the diverse 
effects of ectoparasitism on the different poultry species is suggested here. 
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Introduction
Poultry refers to any bird reared or hunted for eggs, 
meat and/or fertiliser production (Oluyemi & Robert, 
2002; USDA, 2019). It includes chicken, turkey, goose, 
duck, pheasant, Guinea fowl and ratites such as 
ostrich, emu and rhea (USDA, 2019). As a result of 
over-reliance by man on chickens for poultry 
products, other species of poultry have been 
collectively termed as underutilised or minor 
(Macharia et al., 2017) due to their relatively little 
contribution to the requirements of humans.  
Nigeria's poultry population was estimated at 180 
million birds, contributing 454 billion tons of meat 
and 3.8 million eggs annually as animal protein 
sources, with chickens contributing most of these 
products (ASL, 2050, ASL, 2018). While the village 
poultry production system in Nigeria is maintained as 
part of traditional stock keeping, the commercialised 
system is big, with the potential of generating 
thousands of jobs and contributing immensely to the 
nation's gross domestic product (GDP) (Masaki et al., 
2020). 
Among other factors that may militate against 
optimal production of poultry is the presence in the 
flock of disease-causing agents such as bacteria, 
viruses and parasites responsible for a wide variety of 
diseases. These agents, long associated with poultry 
farming (Bassey & Marroh, 2018), are notable for 
causing huge production losses. For example, 
ectoparasites consisting of lice, fleas, ticks and mites 
can be found practically on all avian species (Mirzaei 
et al., 2016), where they hamper production and 
impact health negatively, mainly by their feeding 
habits and ability to transmit disease-causing agents. 
The feeding behaviours of larvae, nymphs and adults 
of these ectoparasites cause irritation, restlessness 
and debility and, in heavy infestation, may result in 
fatal anaemia (Mirzaei et al., 2016).  
World over, the ectoparasitic fauna of chickens is well 
exploited, ostensibly due to the availability and 
rearing ease of chickens in both rural and urban 
settings. However, the fauna of most of the other 
minor poultry species remains underexploited. 
Currently, there are more reports of studies 
conducted on ectoparasitism of chickens (Bala et al., 
2011; Iposu et al., 2013; Jilo et al., 2017; Lawal et al., 
2017) than on other species of poultry combined. The 
few available documented reports of the presence of 
ectoparasites on minor poultry species such as 
pigeons (Dranzoa et al., 1999), turkeys (Fabiyi et al., 
2017) and captive birds (Njila et al., 2018) suggest the 
modest contributions of these species in meeting 

protein requirement of humans when compared to 
chickens.  
The present study was designed to determine the 
occurrence and species of ectoparasites on available 
domesticated poultry species in Maiduguri, Borno 
State and to comparatively determine their 
distribution across the various species. 
 

Materials and Methods 
Description of study and study area 
This study was conducted on chickens, turkeys, 
pigeons, guinea fowl, ducks and geese from 
Maiduguri Metropolis, Borno State, during the cold, 
dry period of December 2018 to March 2019. 
Maiduguri, the study location, is the capital and 
largest city in Borno State. It is situated within 
latitudes 11.5° N and 11.4° N and longitudes 13.5° E 
and 13.25° E (Udoh, 1981). It covers an area of 543 
km2 and borders Jere Local Government area to the 
north, Konduga to the west, south and south-west, 
while it is bordered in the north-west by Mafa 
(Haruna, 2010). Maiduguri has a temperature range 
of between 30 and 40OC and a mean annual 
maximum temperature of 34.8OC. The city has two 
seasons consisting of the rainy from June to 
September and the dry season from October to May, 
although the rainy season may set in earlier or can last 
later than the specified months during rainy years 
(Haruna, 2010). The months of March and April 
appear to be the hottest months of the year, while 
November-January is cool, dry and dusty. 
 

Sample Collection and Transportation 
The live bird market (LBM) component of the 
Maiduguri Monday market (Yan Kaji) was used as the 
sampling point, along with some conveniently 
selected established and backyard poultry farms in 
Maiduguri. Willingness to participate in the study, 
and permission for sample collection after a detailed 
explanation of the collection procedure to the 
farmers and the poultry vendors was the only 
criterion used for selecting participants. A total of 397 
birds of different ages consisting of 213 chickens, 128 
turkeys, 19 guinea fowls, 8 pigeons, 8 geese and 21 
ducks were conveniently selected for the study. 
Sample collection was made twice a week. During 
each visit, birds were examined by the gentle 
movement of the hand against the direction of the 
feather in a caudo-cranial fashion aided by a hand 
lens. The plume and the down feathers were similarly 
examined and brushed on a white paper to allow 
visualisation of brushed external parasites, while 
scrapings of scaly legs were collected (Rezaei et al., 
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2016). The ectoparasites and the scrapings from each 
poultry host were collected into universal sample 
bottles containing 70% ethanol and 5% glycerine and 
transported to the Veterinary Parasitology and 
Entomology Research Laboratory of the Department 
of Veterinary Parasitology and Entomology, Faculty of 
Veterinary Medicine, University of Maiduguri for 
examination and identification. Information of the 
sampled birds consisting of the age, sex, species and 
rearing system, where possible, were recorded. 
 

Sample examination 
The ectoparasites collected from each host were 
divided into two parts and processed as described by 
Mathison & Pritt (2014). Briefly, one part was 
transferred as an individual parasite to Petri dishes, 
cleared in lactophenol solution for 24 hours, and then 
identified with the aid of a stereomicroscope using 
established taxonomic keys (Soulsby, 1982; Bhatia et 
al., 2006). The second part of the collected 
ectoparasites was processed by clearing in 1% 
potassium hydroxide (KOH) for 24 hours, followed by 
dehydration of the cleared ectoparasites in ascending 
grades of alcohol (50%, 70% and 100%) before being 
mounted on a glass slide using polyvinyl alcohol 
(PVA). Identification keys such as body morphology, 
shape and length of mouthpart, number of abdominal 
segments, and morphology of the setae as earlier 
described (Soulsby, 1982; Bhatia et al., 2006) were 
used. Leg scrapings were individually transferred to 
test tubes, after which 2% potassium hydroxide was 
added and then boiled to dissolve the scaly tissue. The 
decant containing the mite was examined, and the 

parasite was identified as earlier described (Bhatia et 
al., 2006). 
 

Data analysis 
Data generated from the study were analysed using 
the statistical package for social sciences (SPSS) 
version 21 (SPSS, 2011). Significant variation among 
and between variables was tested using chi-square, 
while p<0.05 was considered significant throughout 
the study. 
 

Results 
Among 397 birds examined for ectoparasitic 
infestation, 152 (38.29%) were infested with different 
species of ectoparasite belonging to either of the two 
orders; Mallophaga and Acarina. The infestation rate 
was significantly (p<0.003) higher in females 92 
(46.00%) than in male birds 60 (30.46%) (Table 1), and 
in adults 118 (42.60%) than in young birds 34 
(28.33%), and under semi-intensive 106 (41.41%) 
than the intensive management system 46 (32.62%), 
though with no significant (p>0.05) variation in both 
cases (Table 1).  
Although collected samples were not distributed 
evenly among the locations, there was a very 
significant variation (p<0.0001) in prevalence based 
on the locations of sample collection. Maiduguri 
Monday market had the highest number of infested 
birds 72 (60.0%), followed by Pompomari 23 (23.0%), 
Fori 22 (55.0%) and the least rate was from Lagos 
street 2 (20.0%) (Table 2). The highest infestation 
among the species of poultry examined was in 
chicken 115  

 

Table 1:  Occurrence of ectoparasites of poultry in Maiduguri based on sex, age and management system 

Parameter No. Examined No (%) Infested 

Sex   
Male 197 60 (30.46)a 

Female 200 92 (46.00)b 

Age   
Young 120 34 (28.33)a 

Adult 277 118 (42.60)b 

Management System   
Semi-intensive 256 106 (41.41)a 

Intensive 141 46(32.62)a 

Total 397 152(38.29) 

Different superscripts in columns differed significantly (P<0.05) 
  

Table 2: Prevalence of ectoparasites of poultry in Maiduguri based on location 

Location No. Examined No (%). Infested  

University staff quarters 5 5 (100.00)a 

Old Airport 23 15 (65.22)b 

Monday market 120 72 (60.00)c 

Fori 40 22 (55.00)d 

Pompomari 100 23 (23.00)e 

Lagos street 10 2 (20.00)e 

Mairi Kuwait 99 13 (13.13)f 

Different superscripts in columns differed significantly (P<0.05) 
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(54.0%), followed by turkeys 33 (25.78%). Guinea 
fowls had only 1 (5.26%) infested bird, while no 
infestation was detected in geese and ducks (Table 3). 
There was a significant variation (p<0.000049) in the 
prevalence based on the species examined. 
Between the breeds of chickens examined in the 
study, the village chickens 71(97.26%) were more 
significantly (p<0.00001) infested with ectoparasites 
than the exotic birds 44(31.43%) (Table 4). Table 5 
details the number of poultry species infested and the 
various species and numbers of ectoparasites found. 
Nine different species of ectoparasite belong to two 
orders; Mallophaga (Menopon gallinae; 
Menacanthus stramineus; Lipeurus caponis; 

Goniocotes gallinae; Goniodes gigas and Columbicola 
columbae) and Acarina (Argas persicus) and mite 
(Cnemidocoptes mutans and Ornithonyssus bursa) 
were identified in the study. Lipeurus caponis 
recovered in 213 (53.65%) birds was the most 
abundant, followed by Menopon gallinae 174 
(43.80%) and Goniocotes gallinae 161 (40.60%), while 
Columbicola columbae 3 (0.76%) was the least 
prevalent parasite (Table 5). Furthermore, the 
ectoparasitic mix of the recovered species indicates 
that single infestation due to either of mites, lice or 
ticks was more common than mixed infestation 
(Table 6).

 

Table 3: Prevalence of ectoparasites of poultry in Maiduguri, Borno State, Nigeria, based on the species of poultry 
examined 

Poultry Species No. Examined No. (%) Infested   

Chicken 213 115 (54.00)a 

Turkey 128 33 (25.78)b 

Guinea fowl 19 1 (5.26)c 

Pigeon 8 3 (37.50)d 

Geese 8 0(0.0)e 

Duck 21 0(0.0)e 

Total 397 152(38.29) 
Different superscripts in columns differed significantly (P<0.05) 

  

Table 4: Prevalence of ectoparasites of chickens in Maiduguri, Borno State, Nigeria based on breed (n=213) 

Breed Type No. Examined No. (%) Infested 

Village Chickens 73 71 (97.26)a 
Exotic (Layer) 140 44 (31.43)b 

Total 213 115 (54.00) 
Different superscripts in columns differed significantly (P<0.05) 

  

Table 5: Distribution of species of ectoparasite based on poultry species in Maiduguri, Borno State, Nigeria 

Species of ectoprasites 
Poultry species and number infested 

Total 
Chicken Turkey Guinea fowl Peacock Pigeon 

Argas persicus 62 9 0 0 0 71 

Menopon gallinae 173 0 0 1 0 174 
Menacanthus stramineus 0 43 0 0 0 43 

Lipeurus  caponis 101 103 9 0 0 213 

Goniodes gigas 90 17 0 0 0 117 

Goniocotes gallinae 161 0 0 0 0 161 

Columbicola columbae 0 0 0 0 3 3 
Cnemidocoptes mutans 150 0 0 0 0 150 
Ornithonyssus bursa 90 0 0 0 0 90 
Total 827 172 09 01 03 1,022 

  

Table 6: Infestation types of ectoparasites of poultry in Maiduguri, Borno State, Nigeria 

Infestation Type Type of Ectoparasite No. (%) Infested  

Single infestation 
 
 

Lice 109 (27.50) 
Mite 2 (0.50) 
Tick 5 (1.26) 

Subtotal  116(29.20) 

Mixed infestation 
 

Lice + mites 25 (6.30) 
Lice + tick 11 (2.77) 

Subtotal  36(9.07) 
Total  152 (38.29) 
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Discussion 
The overall prevalence (38.3%) of ectoparasites 
consisting of lice, mites and ticks in this study is 
comparable to the 41% reported by Nnadi & George 
(2010) from Enugu (Nigeria) in chickens and lower 
than the 100% each reported from Sokoto (Bala et al., 
2011) and Abeokuta (Ekpo et al., 2010), Nigeria. Also, 
the obtained prevalence is greater than the 15.2% 
reported in chickens by Biu et al. (2007) from 
Maiduguri. The effect of breed, season of the year, 
management system, agro-ecological, preventive and 
control methods of diseases have earlier been 
elucidated to influence prevalence pattern and 
distribution of ectoparasites on their hosts (Rezaei et 
al., 2016; Kebede et al., 2017), and may likely be 
responsible for the variation observed. The type of 
management system employed, especially in 
backyard poultry production, is often fraught with 
poor hygienic practices which provide a favourable 
environment for the proliferation and transmission of 
infective forms of parasites (Rezaei et al., 2016). 
The findings in this study of a significantly higher 
occurrence in females than males agree with the 
earlier findings of Mata et al. (2018) among exotic and 
local chickens from Ethiopia and Onyekachi (2021), 
who investigated chickens from three poultry farms 
in Awka, Nigeria. However, it disagreed with 
Mungube et al. (2008), who observed a higher 
prevalence in males than females. The current finding 
may be attributed to the longer holding period of the 
female birds, especially those being reared for egg 
production, coupled with the sedentary life of local 
chickens during brooding, which formed the bulk of 
the examined birds in this study. Furthermore, it was 
observed that more adult birds (42.6%) were found to 
be infested compared to the young ones (28.2%), and 
this is in agreement with previous reports of Mata et 
al. (2018) and Kaboudi et al. (2019). This can be 
explained by the fact that there is an increased 
possibility of contact with ectoparasites with 
increasing age. In addition, a longer duration of 
contact with environmental sources of infestation 
such as infested housing facilities and birds ensures 
transmission to non-infested birds.  
 Although collected samples were not equally 
distributed across the sampling locations, the 
distribution of ectoparasitic occurrence showed 
significant differences (P<0.05) across the locations. 
Since all the sampling locations are situated in the 
same geographical entity, the differences observed in 
occurrence are unlikely to be due to the influence of 
geographical or climatic factors such as temperature, 
humidity or season, but rather due to variations in 

hygienic practices, management system, preventive 
and control measures and general biosecurity 
approaches adopted across the locations of sampling. 
Also, the wide differences between the numbers of 
samples collected from the different locations limit 
the generalisation of the effects of geographical 
location in the present study.     
Based on the species of poultry examined, obtained 
results indicate that chickens were the most infested 
with 54%, followed by turkeys, while no infestation 
was recorded in ducks and geese. Among other likely 
factors responsible, the occurrence pattern is 
indicative of host preference by infesting parasites for 
some poultry species over others. Lice constituting 
the majority of the infesting arthropods have been 
shown to have a preference for some hosts (Permin 
& Hansen, 1998) compared to others, despite their 
cosmopolitan distribution. Most of the species of lice 
recovered in this study have been documented to be 
the species infesting chickens, which agrees with the 
host-parasite distribution pattern of these 
arthropods (Soulsby, 1982). Furthermore, the 
absence of ectoparasites in ducks and geese, which 
are birds with high water contact behaviours, agrees 
with Bhatia et al. (2006), where these species were 
shown to harbour fewer ectoparasites than chickens. 
The behavioural pattern of these species, where they 
spend substantial time in water, maybe an 
explanation for the zero prevalence of ectoparasites.  
Ten different species of arthropod belonging to two 
orders; Acarina (Argas persicus, Cnemidocoptes 
mutans and Ornithonyssus bursa) and Mallophaga 
(Menopon gallinae, Lipeurus caponis, Menacanthus 
stramineus, Goniodes gigas, Goniocotes gallinae and 
Columbicola columbae) were identified. The species 
of lice encountered in this study are similar to those 
earlier reported in chickens from Argentina (Nahal et 
al., 2021); Ethiopia (Mata et al., 2018), Nigeria 
(Chidiogo et al., 2020), and in chickens, turkeys and 
pigeons from Iran (Rezaei et al., 2016). Conversely, 
the poultry flea, Echidnophaga gallinacea, 
consistently reported in previous studies was not 
encountered in the current study. Thus, the reason 
for this variation remains unclear. Lipeurus caponis, 
Menopon gallinae and Goniocotes gallinae were the 
three most common lice isolated from this study in 
order of frequency of occurrence, while the pigeon 
louse, Columbicola columbae was the least recovered 
louse. This is in agreement with the finding of Kebede 
et al. (2017) and Mata et al. (2018) in chickens around 
Jimma town in Ethiopia where these species were 
also the commonest recovered and in the same order 
of frequency. However, it disagrees with the report of 
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Odenu et al. (2016), who reported Menacanthus 
stramineus and Goniodes gigas as the most prevalent 
lice of poultry from Gwagwalada, Nigeria. 
Furthermore, the occurrence rate in this study is 
higher compared to previous findings from Ethiopia 
(Kebede et al., 2017), Iran (Rezaei et al., 2016) and 
Nigeria (Biu et al., 2007). 
 Lipeurus caponis, commonly called the wing louse of 
fowl, is found underneath large wing feathers and is 
described as a sluggish louse (Bhatia et al., 2006), 
probably a reason for the high recovery in this study. 
The shaft louse of poultry, Menopon gallinae and the 
large yellow body louse of poultry, Menacanthus 
stramineus are two lice of poultry that occurred in 
very high proportion in this study when compared 
with the previous report by Rezaei et al. (2016).  
The fowl tick, Argas persicus, the only tick isolated 
from this study, affects a wide range of poultry 
species causing depletion of a large quantity of blood, 
sleep disorders and a drop in production, and in 
extreme cases, results in the death of birds (Bhatia et 
al., 2006). The recovery in this study of Argas persicus 
from chickens and turkeys agrees with the earlier 
reports of Rezaei et al. (2016) and Fabiyi et al. (2017) 
where the parasite was recovered from layer chickens 
and turkeys from Iran and Nigeria, respectively. The 
attribute of Argas persicus, as an intermittent feeder 
and visitor to their hosts limits precise determination 
of the occurrence rate in flocks and thus could have 
been responsible for the zero-occurrence recorded in 
some species in this study, especially when few 
samples and low infestation rates are involved. 
The mites, Cnemidocoptes mutans and Ornithonyssus 
bursa are important as burrowing and surface mites 
respectively. Cnemidocoptes mutans, commonly 
called the scaly leg mite of poultry is important as a 
cause of inflammation, which can ultimately result in 
lameness, scale loss, encrustation and 
hypersensitivity (Hopla et al., 1994). Previous 
recovery of Cnemidocoptes mutans from chickens in 
Nigeria (Odenu et al., 2016), Northeast Tunisia 
(Kaboudi et al., 2019) and Ethiopia (Zeryehun & 
Yohannes, 2015), coupled with the high (70%) 
occurrence among chickens sampled in this study 
emphasises the importance of the chicken host to this 
parasite. 
The finding in this study of a higher infestation rate 
with single than with mixed species of ectoparasites 
appears similar to the report of Kaboudi et al. (2019) 
on domestic backyard chickens from Tunisia. It, 
however, disagreed with Lawal et al. (2017), who 
reported more infestation with mixed parasites 
among chickens in Gombe, Nigeria. Preventive and 

control measures adopted for diseases, along with 
the type of management system practised, affect the 
distribution of parasite species available. 
Furthermore, the parasite recovered from each study 
reflects the available parasite species on the host and, 
by extension, the environment at the time of the 
investigation.  
Conclusively, the study has established a high but 
variable burden of ectoparasitic infestation among 
the species of poultry examined, and infestation is a 
common occurrence in minor poultry species as it 
does occur in chickens. Also, the host-parasite 
distribution of the ectoparasitic species in this study 
is closely associated with the behaviour and 
management system. Therefore, the effects of either 
single or mixed parasite occurrence need to be 
investigated among different poultry species. 
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