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Abstract 

A free range system of poultry production is an important economical investment to most of the poor 

farmers as a source of income and protein, however it faces several challenges including parasitic 

diseases such as ectoparasite infestation. A cross-sectional study was undertaken to determine the 

prevalence of ectoparasites, as well as to assess the possible predisposing risk factors infesting free-

ranging local chickens in urban and per urban areas in Morogoro municipality, Tanzania. Samples were 

randomly taken from 144 chickens and age, sex and management practice status of the study population 

was simultaneously recorded. An overall 53.5% (77/144) prevalence was recorded in this study and three 

common taxa of ectoparasites were identified, which are lice, fleas, and mites. The individual 

ectoparasite prevalence were as follows Menopon gallinae 48.6% (70/144) followed by Cnemidocoptes 

mutans 16% (23/144), Echidnophaga gallinacean 9.7% (14/144) and Goniodes gigas 5.8% (8/144). 

Among the potential predisposing factors assessed, age and management practice was found to be 

statistically significantly associated with ectoparasitic infestation (p< 0.05). However, sex was not found 

statistically significantly associated with the level of infestation (p> 0.05). This study reveals that 

ectoparasites are highly prevalent in free-ranging local chickens in Morogoro Municipality, Tanzania. 
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Introduction  

Poultry production plays an important role in society, major being the contributor to food 

security, it provides an integral part of a farming system in the majority of Sub-Saharan 

countries. Poultry production provides high quality protein to most of the families in rural, per 

urban, and urban areas, leading to improved health status and subsequently livelihood [1]. 

Tanzania has a relatively large number of poultry population, the chicken population is 

approximately to be 92.8 million, of which more than 42% are indigenous/native breeds [2]. 

There are various poultry production systems for keeping poultry ranging from extensive to 

intensive worldwide. However, in Tanzania there are three major chicken production systems, 

namely, traditional indigenous or free range scavenger chickens, improved family chickens, 

and commercial specialized chicken systems [3, 4]. The traditional indigenous chickens are kept 

locally such as in the free range system, which is by far the predominant production system 

and it is distributed in all regions in Tanzania which contribute to the source of income, meat, 

and eggs in society. Notably, approximately more than 80% of the poultry population in Africa 

and Asia are raised/kept under the free ranging system [5]. Indeed, this is due to the fact that the 

system needs very low input, minimum management interventions, less feeding supplements, 

almost few to none, disease control strategies/methods, and poor housing [3]. However, the 

system is characterized by several shortcomings such as high mortality due to several 

contributing factors such as diseases, poor nutritional, and predators, to mention a few. 

Parasitic diseases, particularly ectoparasitic infestation, can have direct or indirect effects on 

host health, directly by causing discomfort, tissue damage, irritation, and blood loss which can 

lead to anemia, allergies and toxicities to mention a few, this in turn leads to a decrease in 

production and mortality.  
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Indirectly, the effects of ectoparasites are major setbacks to 

livestock production due to the fact that they are vectors of 

diseases, transmitting various pathogenic agents such as 

viruses, bacteria, protozoans and helminths to mention a few 

which are responsible for several devastating diseases.Several 

studies have been conducted previously from different areas 

reporting various ranges of the prevalence of ectoparasitic 

infestations in chickens, for instance studies that have been 

conducted in Iran, Kenya, Ethiopia, and Zimbabwe [6-9]. In 

Tanzania, few studies have been done to elucidate the 

ectoparasitic infestation in local scavenging chickens [10]. 

Furthermore, studies have been conducted in other parts of 

Tanzania, for instance Swai et al. [3] conducted a study on 

ectoparasite and hemoparasite on free indigenous chickens in 

Northern Tanzania. To the best of our knowledge, there is no 

research that has been conducted in Morogoro municipality to 

ascertain the prevalence and risk factors of ectoparasites 

infestation on free indigenous chickens, thus we sought for 

determining the prevalence and risk factors of ectoparasite 

infestation in this area. This study will contribute to the 

baseline information on free ranging local chicken 

ectoparasite infestations in Morogoro municipality, Tanzania. 

 

Materials and Methods 

Study area 

The study was conducted in Morogoro Municipality, 

Morogoro Region is located between 6°49'S and 37°40'E and 

lies on the lower slopes of the Mt. Uluguru, that has a peak of 

1600 feet above sea level and receives an average annual 

rainfall of between 600-1000mm, the annual temperature 

range is 15.56 °C - 32 °C. Morogoro municipal is about 195 

kilometers west of Dar es Salaam. Long rains usually occur 

between March and May, while short rains occur between 

October and December every year. The study was conducted 

from March to August 2020. The following areas were 

sampled: Misufini, Chamwino, Kididimo, and Mafiga. 

 

Study design 

The study design employed was cross-sectional. 

 

Sample size determination 

The following formula was used to obtain the sample size; 

n=1.962pq/L2 [11]. Where; n is the sample size, p the 

prevalence, q = 1-p, and L the limit of error on the prevalence. 

The expected prevalence used was 50%, maximum limit of 

error = 8.3%. The calculated sample size was 140. However, 

we sampled a total of 144 free local chickens, which is greater 

than required, to increase the precision of the result. 

 

Sample collection, processing and ectoparasite 

identification 

Randomly selected free local chickens were thoroughly 

inspected by the naked eye and by the aid of a hand lens in 

conjunction. Sex, age, and management practices (whether 

imposed a measure for controlling ectoparasitic infestation or 

not) were recorded during sample collection. Ectoparasites 

seen were hand-picked and/or by using tooth thumb forceps. 

Furthermore, deep scrapings were taken from the shanks. 

Collected ectoparasites were preserved in 70% alcohol and 

shank scraps were placed on a clean petri dishes. Samples 

were then transported to a parasitological laboratory within 

the Department of Veterinary Microbiology, Parasitology and 

Biotechnology at College of Veterinary and Biomedical 

Sciences, SUA. 

| 

The preserved lice were observed under stereo and compound 

microscope and were identified according to morphological 

keys. The preserved lice on shanks scraping, 10% of KOH 

was used to emulsify scrap debris overnight and observation 

was done using stereo and compound microscope and 

identification was aided by the usage of morphological keys. 

The procedure for flea processing for examination was done 

according to Kilonzo, [12] and then identity of fleas was 

observed under stereo and compound microscope and 

confirmed by using morphological keys. Different 

morphological keys were used to identify lice, fleas and 

mites; the keys are described by [13-15]. 

 

Data analysis 

The collected data was stored and cleaned in Microsoft Excel 

2007. Descriptive statistics were also employed, the data was 

summarized by using graphs and charts. The prevalence of 

ectoparasites was established according to Bush et al. [16]. The 

prevalence of ectoparasitic infestation were compared with 

various variables such as sex, age, and management practice 

by Chi-square. All analysis was done by SPSS version 20.0. 

P-value of less than 0.05 was considered statistically 

significant. 

 

Results and Discussion 

The study found out that 77 of the 144 sampled free 

indigenous chicken was infested by at least one species of 

ectoparasite, giving out a total prevalence of 53.5%. 

Moreover, in the present study we were able to identify four 

species of ectoparasites from the following three taxa, flea, 

mite and lice. The most predominant ectoparasites were 

Menopon gallinae with the prevalence of 48.6%, followed by 

Cnemidocoptes mutans with the prevalence of 16.0%, 

Echidnophaga gallinacea with the prevalence of 9.7% and 

Goniodes gigas was the least with the prevalence of 5.6% as 

shown in Table 1. The mixed infestation (at least two or more 

ectoparasite infestation) prevalence was found to be 21.5% as 

shown in Table 3. The ectoparasite prevalence in males was 

50.1%, lower than that of females which was 58.6%. 

However, there were no statistical significance differences 

(p> 0.05) of prevalence between the sexes (Table 2). We 

recorded a prevalence of 70.8% in adult free range indigenous 

chickens which was higher compared to the prevalence of 

36.1% in young free range indigenous chickens. This was a 

statistical significance difference between the young ones and 

adults (p< 0.05) as shown in Table 2. We found that the 

prevalence of free ranging indigenous chickens that are 

having poor management practices is 77.1% in contrast to the 

22.9% prevalence of those that had good management 

practices. Indeed, there was a statistical significance 

difference between the two categories of history of 

management practice (p< 0.05) as shown in Table 2. The 

following predilection sites were noted during the sampling; 

M. gallinae were found on the shaft of the feathers, C. mutans 

were found on the legs, E. gallinacean were found on wattle 

and combs and G. gigas were found on the body and feathers 

(Table 1). 

 
Table 1: Ectoparasites with their prevalence and predilection sites 

 

Ectoparasite Percentage infestation (%) Predilection site(s) 

M. gallinae 48.6 Feather shafts 

C. mutans 16 Legs 

E. gallinacean 9.7 Wattle and combs 

G. gigas 5.6 Body and feathers 
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Table 2: Prevalence of ectoparasites regarding potential risk factors 

in Morogoro municipality 
 

Risk factor categories 
sample 

size 

No. of 

positive 
prevalence% 

P 

Value 

Age 
Adult 72 51 70.8 

0.000* 
Young 72 26 36.1 

Sex 
Male 55 28 50.1  

0.546 Female 89 48 58.6 

Management 

practice 

Poor 111 70 77.1 
0.011* 

Good 33 7 22.9 

*Means significant statistical differences observed (p< 0.05) 

 
Table 3: Chickens with multiple infestations and their prevalence 

 

Mixed infestation nature 
No. of chickens with 

mixed infestation (n=144) 

Prevalence 

(%) 

M. gallinae, G. gigas 4 2.8 

M.gallinae, C.mutans 11 7.6 

M. gallinae, E. gallinacea, 

C. mutans 
3 2.1 

M. gallinae, E. gallinacea. 9 6.2 

M. gallinae, C. mutans, G. 

gigas 
3 2.1 

M. gallinae, G. gigas, E. 

gallinacea. 
1 0.7 

Total 31 21.5 

 

The prevalence recorded in this study was 53.5%, our 

findings are in disagreement with other studies that have been 

done in Tanzania. Indeed, Swai et al. [3] reported the 

prevalence of 83.9% in free scavenging chickens. 

Furthermore, the high prevalence of ectoparasites has been 

recorded in Kenya in which 100% prevalence and 95.8% have 

been reported by Chege et al. [8] in wet and dry seasons 

respectively. Belihu et al. [7] reported the prevalence of 91.5% 

in Central Ethiopia. Bala et al. [5] reported a high prevalence 

of 100% in Nigeria. Indubitably, the reported low prevalence 

in our study could be attributed to the low number of sampled 

chickens, time of season, and variations in temperature and 

humidity in the sampled areas. However, low prevalence has 

been reported in Nigeria and Ethiopia which was 41% and 

2.6% [17, 18]. 

The prevalence of ectoparasite infestation in females was 

58.6%, which was slightly relatively high compared to the 

males that had a prevalence of 50.1%. Although the 

difference was not statistically significant, our study is in 

agreement with the study conducted by Nahal et al. [19], 

Sabuni et al. [20] and Bala et al. [5]. Our results are in 

disagreement with the study conducted by Mungube et al. [21] 

who reported the higher prevalence of ectoparasites in males 

than females. Zeryehun and Yohannes, [22] findings are in 

agreement also with our study findings whereby the females 

were more exposed to ectoparasite infestation than males. 

Furthermore, Biu et al. [23] reported the same findings 

whereby females were having more ectoparasite infestation 

than males. Onyekachi [1] reported the higher prevalence of 

ectoparasitic infestation in females 53.3% than in males 

46.6%, in which the results are in agreement with our 

findings. The difference could be attributed to several factors 

such as the high number of certain sex examined, and also the 

stationary nature of the females during the incubation period 

(spending more time in their nest) that predisposes them to 

infestation since the ectoparasites are most found in the 

surroundings areas such as the floor or beddings materials. 

Adult free ranging were found to have a high ectoparasite 

prevalence of 70.8% more than the young ones with 36.1%. 

Nnadi & George [17] reported 92.6% prevalence of 

ectoparasites in adult chickens in South-Eastern Nigeria, this 

prevalence is relatively high compared to our findings. Our 

study findings are also in agreement with the study conducted 

by Sabuni, [24], Biu et al. [23] and Permin et al. [6]. The 

difference observed in our study were statistically significant 

(p< 0.05), this could be explained by the fact that adult free 

ranging indigenous chickens explore or cover a large ground 

during their scavenging activities for food hence, they are 

more prone to infestation. Furthermore, little attention is 

being kept to these mature chickens compared to the young 

ones by the poultry keepers. Moreover, the high prevalence 

could be attributed to poor hygiene, poor management 

practices and keepers lack of knowledge on the effects of 

ectoparasitic infestations to the poultry. 

Management practice was statistically significantly associated 

with the prevalence of ectoparasites (p< 0.05). Indeed, the 

free ranging indigenous chickens that received poor 

management practices had a higher prevalence of 77.1% 

compared to those that received a better or good management 

practice that had a prevalence of 22.9%. Management practice 

plays a major role in controlling ectoparasite infestation since 

it reduces or prevents the rate of new infestation, usage of 

insecticide can scale up the prevention and control 

intervention but is alarming for the insecticide resistance. 

Ectoparasite infestation normally is associated with poor 

hygiene in the house or farm as well as poor and/or lack of 

control practices [21, 25]. 

Menopon gallinae was the most prevalent ectoparasite with a 

prevalence of 48.6% which is higher than the reported 

prevalence of 28% in free indigenous chickens of Northern 

Tanzania [3]. M. gallinae in Tanzania has been reported in 

chickens and domestic pigeons; it has been reported to be 

prevalent in the following areas; Mkinga, Babati, 

Ngorongoro, Mtwara, and Morogoro. M. gallinae seems to 

occupy various zones, spanning from northern to 

northerneast, from eastern to southern zones. Indeed, this can 

be explained by the ubiquitous nature of this feather shaft 

louse. M. gallinae has been reported in Nigeria by Bala et al. 
[5] with a prevalence of 8.1% which is lower than our findings. 

Interestingly, Sadiq et al. [26] reported the high prevalence 

which was 97.7% in Kashmir Valley and the recent study 

which was conducted in Algeria by Nahal et al. [19] showed 

the high prevalence of 82.84%. Prevalence of 57.33% has 

been reported in Free-ranging Backyard Chickens of Sabzevar 

City, Iran, by Shamsi et al. [27]. The high prevalence of M. 

gallinae in our study could be attributed to the poor 

management practice in the controlling of ectoparasites, a 

susceptible free ranging indigenous breed, and also poor 

hygiene that favors the increase in reproduction of the louse, 

and also a conducive environment in terms of weather and 

climate. The climatic conditions such as temperature and 

humidity play an important role in the life cycle of lice, 

favorable and optimum climatic conditions would potentiate 

the increase in abundance, and hence increase the infestation 

rate of lice while vice versa would lead to decrease the 

infestation rate. Notably, M. gallinae is considered a 

dangerous chewing louse as they have affinity to ingest blood 

and this can result in severe anemia [28]. 

Cnemidocoptes mutans was the second most abundant species 

of ectoparasite and found to have the prevalence of 16.0%, 

this burrowing mite is the most prevalent species of mites 

among others that frequently affects poultry in Tanzania. Our 

findings are very close to the findings from Mungumbe et al. 
[21] that reported the prevalence of 13.3% in Kenya. Permin et 

al. [6] reported a prevalence of 32% in Zimbabwe which is 
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relatively high compared to our findings. C. mutans has been 

reported in different areas in Tanzania, along Lake Victoria 

shores, Northern coastal areas, Meru, Babati, Monduli, and 

Ngorongoro. The prevalence of C. mutans in this study 

conforms to the prevalence that was recorded by Swai et al. [3] 

in northern zones. However, the high prevalence of C. mutans 

has been recorded in the Lake Victoria shores areas by 

Msanga & Tungaraza, [29]. The difference in infestation could 

be due to different management practices, geographical and 

climatic differences between the sampled areas. This high 

prevalence could be attributed to the transmission nature of 

the mite itself, it is usually transmitted between and amongst 

hosts by contact with the infested bird. 

Echidnophaga gallinacea in the present study was the third 

most abundant ectoparasite which had the prevalence of 9.7%, 

our findings are in disagreement with the study conducted in 

the northern zone and alongside Lake Victoria Shores by 

Swai et al. [3] and Msanga & Tungaraza, [29], the researchers 

reported the prevalence of 71.9% and 97.7% respectively. 

Sabuni [30] reported the prevalence of E. gallinacean to be 

29.2% in Kenya which is slightly higher than our findings, 

While the findings from Iran by Mirzaei et al. [9] and from 

Eastern Ethiopia by Amede et al. [31] had a relatively low 

prevalence that is comparable to our findings, the prevalence 

was 8% and 6% respectively. Mungumbe et al. [21] and Maina, 
[32] reported the E. gallinacea prevalence of 76.7% and 50%, 

respectively. E. gallinacea also known as sticktight flea, is the 

only known flea that infests poultry in Tanzania. During past 

years, the percentage infestation to poultry was a little high, 

but since the sensitization of good reliable, and cheap way of 

controlling the parasite by using simple local ways such as 

usage of oil to suffocate the fleas, the infestation rate has gone 

down to a relatively large extent in some areas. E. gallinacea 

prevalence in neighbor countries bordering Tanzania such as 

Kenya ranges between 29% - 76% as reported by Swai et al. 
[3]. 

Goniodes gigas was the least ectoparasite with the prevalence 

of 5.6%, This prevalence was relatively very low compared to 

other findings that was done elsewhere, for instance Ekeh, et 

al. [33] reported the prevalence of 90.4% in domestic fowls. G. 

gigas is a large chicken louse widespread in East Africa, for 

example, it has been reported in Kenya by Chege et al. [8]. In 

the study conducted in Iran by Mirzaei et al. [9] the researcher 

reported the prevalence of 2.33% which is relatively low in 

comparison with our findings. 

 

Conclusion 

In conclusion, ectoparasitic infestations were found to be of 

important setbacks in the poultry production in the study area, 

four species of ectoparasites were able to be identified 

representing the major groups of lice, fleas and mites. M. 

gallinae was the most prevalent ectoparasite followed by C. 

mutans, E. gallinacea and G. gigas. The important risk factors 

determined to have statistical significance differences were 

age and management practices. Sex was not found to 

statistically associate with ectoparasite infestation. Age and 

management practices have been found as potential risk 

factors for ectoparasite infestations. 
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