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Occurrence of Ectoparasites in Backyard Domestic Chickens (Gallus
gallus domesticus) in the Northeast of Tunisia
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Abstract | The presence of ectoparasites on birds can lead to low productivity and eventually death. This study
was carried out to identify and estimate the prevalence of ectoparasites of free-range poultry (Gallus gallus), in the
Northeast of Tunisia. A total of 512 birds of both sexes and aged from 1.5 month to 24 months were examined and/
or necropsied. Results showed that 19 + 3.39% (98 birds), as overall prevalence, were infested by at least one parasite
specie. Young animals were more infested (13 + 2.91%) than adults (6 + 2.05%). There was significant difference (P
< 0.05) in prevalence found during rainy and cold seasons (winter: 24 + 6.59%; spring: 23 + 7.83%; autumn: 20 *
7.87%). Six species of ectoparasite were identified in the present study. Cnemidocoptes mutans (8 + 2.35%) was the most
prevalent, followed by Menopon gallinae (6 + 2.05%), Laminosioptes cysticola (3 + 1.47%), tick larvae of Argas persicus (3
+ 1.47%), Echidnophaga gallinacea (3 + 1.47%) and Menacanthus stramineus (2 + 1.22%). Infestation by one species of
ectoparasite (13 + 2.91%) was more frequently than mixed infestation (6 + 2.05%). On the basis of these results it could
be suggested that, good management, biosecurity and the education of farmers could be a vital measures to keep free
from ectoparasites and improve the productivity of the chicken.
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INTRODUCTION productivity. Parasitic infestation is considered as an im-
portant health problem in free-range poultry which hand-

Backyard poultry sector is considered as an important 1¢3PS production (Mungube et al., 2008).

source of income for several families in rural areas in

Tunisia. These flocks provide a cheap source of protein in _ k
the form of meat and eggs. This traditional production infestation by several types of endoparasites and ectopara-

contributes to the national poultry production with aver- sites. Several, species of ectoparasites (flies, lice, mites, and

age of 7% (GIPAC, 2010). ticks) can infest poultry (Permin et al., 2002). They cause
discomfort, decrease in growth and egg production, anae-
mia, irritation, loss of plumage and skin lesions that may be
site of secondary infection. Death may occur when infesta-
tion is massive. Environments with high parasitic pressure
can limit immunity protection against infectious diseases.
A number of epidemiological factors including host, sex,
age, breed and environment may influence the occurrence

Birds reared in the free range system are at constant risk of

Several factors limit the productivity in free-range poultry
flocks. Malnutrition, poor management, lack of biosafety
conditions and poor vaccination plans. Losses have also
been attributed to limit housing and specific veterinary
care services. Furthermore, poor genetic potential due to
lack of selection and predation are also potential threats to
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Table 1: Prevalence rate of ectoparasites in male, female, young (< 18 weeks) and adult (> 18 weeks) free-range poultry

Sex Age
Male Female 12 (p-value) Young Adult 12 (p-value)
Number of examined 151 361 1.02 (p=0.312) 382 130 4.389 (p=0.036)*
Number of positive 33 65 65 33
Prevalence (%) 22 +6.60% 18 +3.96% 17 £ 3.77% 25+ 7.44%
* = significant difference
Table 2: Prevalence rate of ectoparasites in various types of free-range poultry
Broiler Pullet Layer Rooster %2 (p-value)
Number of examined 138 244 117 13 57.24 (p<0.001)*
Number of positive 20 45 20 13
Prevalence (%) 14 + 5.79% 18 + 4.82% 17+ 6.80% 100 + 23.07%
* = significant difference
Table 3: Season-wise prevalence of ectoparasites in free-range poultry
Season Number of examined Number of positive ~ Prevalence (%) 12 (p-value)
Autumn 99 20 20 + 7.87% 9.549 (p=0.022)*
Winter 161 38 24 + 6.59%
Spring 111 25 23 +7.83%
Summer 141 15 11 £ 5.16%
Total 512 98 19 £ 3.39%

* = significant difference
and intensity of parasitic infestations (Nadeem et al., 2007).

Ectoparasites feed on blood, feathers, skin and scales of
their host. They may transmit several infectious diseases
and serve as transport or intermediate hosts for different
helminthic parasites (Hopla et al., 1994). Menacanthus
stramineus, known to feed on blood, can carry the equine
encephalomyelitis virus. Chlamydophila psittaci, has been
isolated from Menapon gallinae (Calnek et al., 1991). Many
other poultry pathogens, such as Pasteurella, fowl pox,
Newcastle disease virus, can be spread by ticks and mites
(Nnadi and George, 2010). Dermanyssus gallinae has been
widely reported to transmit human and animal pathogens
(e.g., viruses and bacteria) and parasites (e.g., Hepatozoon)
to persons (Valiente et al., 2009).

'The present study was undertaken with the aims of de-
termining the prevalence rates of ectoparasitic species in
free-range backyard chickens in the Northeast regions of
Tunisia.

MATERIALS AND METHODS

'This study was conducted, from September 2011 to June
2015, on 512 local chickens. Animals are from regions
rounding the town of Sidi Thabet, in the Northeast of Tu-
nisia. All birds were from farms in which the traditional
breeding is practiced. They were of both sexes and aged

from 1.5 to 24 months. These animals were divided into
two groups, namely young and adult.

'The birds were received for clinical exam and/or necropsy
in the Avian Clinic of the National Veterinary Medicine
School of Tunisia. External parasites were collected from
different parts of the body around the wing, head, vent,
teather, feet, leg wattle and comb. The legs and featureless
areas with crest were scrapped for parasitological identi-
fication. Parasites were identified according to their mor-
phological characteristics using the key criteria as men-
tioned by Soulsby (1982).

STATISTICAL ANALYSIS

Comparative analysis of prevalence in chickens was per-
formed using the chi-square test (Word Excel, Microsoft
office, version 2013). A p-value less than or equal to 0.05
were used as a limit of statistical significance.

RESULTS

Overall, 98 (19 £ 3.39%) of the examined birds were found
to be infested with at least one ectoparasite specie. The in-
festation was predominated in male (22 + 6.60%) (y*= 1.02;
p=0.312). The infestation was significantly higher in adult
birds (25+ 7.44%) than in young (17 = 3.77%) (x2 = 4.389;
p=0.036) (Table 1).
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Table 4: Prevalence of individual parasites in female, male, young (< 18 weeks) and adult (> 18 weeks) free-range poultry

Parasite species Overall No. positive (%) %2 (p-value) No. positive (%) 12 (p-value)
prevalence  Femgle Male Young Adult

Cnemidocoptes mutans 8+ 2.35% 12 (12 + 31(32+ 50.636 18 (18 = 2526+  20.535
6.34%) 9.23%) (p<0.001)*  7.6%) 8.57%) (p<0.001)*

Menopon gallinae 6 = 2.05% 15 (15 + 14 (14+  3.932 20 (20 = 99+« 0.128 (p=0.5)
7.07%) 6.87%) (p=0.02)* 7.92%) 5.66%)

Menacanthus stramineus 2+1.22% 5(5=+ 7 (7« 3.723 4(4 =+ 8 (8« 6.664
4.31%) 5.05%) (p=0.05)* 3.88%) 5.37%) (p=0.001)*

Echidnophaga gallinacea 3+1.47% 4(4 =+ 10(10+  10.424 11 (11 + 33+« 1.096 (p=0.2)
3.88%) 5.94%) (p=0.001)*  6.19%) 3.37%)

Laminosioptes cysticola 3+1.47% 10 (10 77+ 0.518 99+ 8(8+ 1.65 (p=0.1)
5.94%) 5.05%) (p=0.3) 5.66%) 5.37%)

Argas persicus 3+147% 8(8+ 9(9+ 3.419 6 (6 + 11(11+  8.868
5.37%) 5.66%) (p=0.05)* 4.7%) 6.19%) (p=0.001)*

* = significant difference

Different types of poultry were infested as indicated in Ta-
ble 2. However, it was remarkable that all roosters were
positive (100%), followed by pullets (18 + 4.82%), layers
(17+ 6.80%) and broilers (14 + 5.79%). The relationship
between infestation prevalence and type of production was
highly significant (y?=57.24; p<0.001).

'The study according the season is summarized in Table 3.
'The results showed that parasitic infestations were diag-
nosed along the year, with statistically significant (3’=9.549;
p=0.022) most high incidence observed during winter (24 +
6.59%), spring (23 + 7.83%) and autumn (20 + 7.87%). In-
fluence of sex (x*=9.495; p=0.02), age (y*=14.713; p=0.001)
and type of production (¥*=29.566; p<0.001) on seasonal
repartition was statistically significant.

Regarding to the importance of infestation, highest prev-
alence of single infestation (67 birds; 13 + 2.91%) was re-
vealed compared to mixed infestation (31 birds; 6 + 2.05%).
This repartition was influenced by the age (x*=10.149;
p<0.05) of birds but not by the sex factor (¥’=0.515;
p=0.47). Study of mixed infestation showed a prevalence
rate of 5 + 1.88% (28 birds) and 1 + 0.86% (3 birds) in
chickens infested by two and by three species of ectopar-
asites, respectively. No animals infested by up than three
ectoparasites in this study.

Six ectoparasite species were identified in the present
study. Results of the individual prevalence of each parasite
depending on sex and age were summarized in Table 4.
'The most prevalent species was Cnemidocoptes mutans (8
+ 2.35%) (Figure 1), followed by Menopon gallinae (6 +
2.05%) (Figure 2), tick larvae of Argas persicus (Figure 3),
Laminosioptes cysticola (Figure 4) and Echidnophaga gallina-
cea with the same percentage (3 + 1.47%). Whereas, Men-
acanthus stramineus (2 + 1.22%) (Figure 5) was the least
prevalent ectoparasite, identified in backyard chickens in

the studied region.

[E——

Figure 2: Menopon gallinae in free-range chicken

September 2019 | Volume 7 | Issue 3 | Page 94



OPENaACC_ESS

Journal of Animal Health and Production

Figure 3: Severe infestation of a free-range chicken
by larvae of Argas persicus. (Note hemorrhage zones
corresponding to the points of attachment of tick larvae)

Figure 4: Calcified cysts of Laminosioptes cysticola (arrows)
in the subcutaneous collagen in the region of breast

Figure 5: Menacanthus stramineus in free-range chicken

DISCUSSION

Results of this study show overall prevalence assessed to 19
+ 3.39% (98 animals out of 512 examined) in the north-
east region of Tunisia. High prevalence was found in other
countries, such as Zimbabwe (Goromonzi District) (100%)
(Permin et al., 2002), Potiskum (Nigeria) (84.50%) (Lawal
et al., 2017), Benue State (Nigeria) (69.7%) (Oche et al.,
2016), West of Iran (64.83%) (Rezaei et al., 2016) and Al-
geria (69-100%, according to the region study) (Meguini
etal., 2018). Infestation by ectoparasites is favorited in free
range farming system by several factors, such as possible
contact of chickens with animals of other poultry species

and wild birds (Adelusi et al., 2014).

Prevalence of the ectoparasites infestation was found to
be statistically higher in adult (25+ 7.44%) than in young.
Malann et al. (2016), Oche et al. (2016), Kebede et al.
(2017) and Lawal et al. (2017) have also reported that
adult village chickens were more infested by ectoparasites
compared with younger ones. This finding might be associ-
ated with the frequent contact of adult chickens with other
species of animals and may be exposed longer to the in-
fested environment and other source of infestation. These
findings were in coherence with prevalence rate calculated
in different type of production. In fact, roosters (100%) and
pellets (18 + 4.82%) were statistical significantly more fre-
quently infested by ectoparasites than layers (17+ 6.80%)
and broilers (14 + 5.79%).

Our results regarding the age of animal were in disagree-
ment with the findings of Mulugeta et al. (2013), Firaol et
al. (2014) and Rezaei et al. (2016) who reported that young

chickens were more infested than adult animals.

'There is no affinity of ectoparasites to the sex of animals,
which is in disagreement with the findings of Tolossa et
al. (2009). Indeed, theses authors demonstrated higher
significance infestation of male (93.94%) compared to fe-
male (76.19%). Prevalence of ectoparasitic infestation was
statistical significantly higher in raining and humid sea-
son (autumn, spring and winter), with global prevalence
assessed to 22 + 4.21%, which is in agreement with the
observations of Mukaratirwa and Hove (2009) and Mo-
hammad et al. (2016) who also reported high prevalence of
ectoparasites in chickens during the rainy season. General-
ly, the rainy season consists of favorable climatic conditions
for the proliferation of parasites. Moderated to high ambi-
ent temperature and humidity during this season are very
essential for the hatching of eggs and larval developmental
stages (Soulsby, 1982). These climatic characteristics ex-
plain that external parasites of poultry are common in the
tropics (Nnadi and George, 2010; Firaol et al., 2014). Al-

though, ectoparasites infestation have also been reported
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during the dry season (Alemu et al., 2015; Kebede et al.,
2017).

Single ectoparasite infestation (13 * 2.91%) found in
this study was more frequent than mixed infestation (6 +
2.05%). These findings are not in line with those of several
authors, such as Medjouel et al. (2013), Mulugeta et al.
(2013), Firaol et al. (2014) and Lawal et al. (2017), who
reported higher prevalence of mixed ectoparasitic infection
in village chickens. The difference may be associated with
different agro-ecology, climatic factors in the various study
areas, variation in sample size and sampling period, free
range nature of village chickens, level of hygiene in and
around the poultry houses and the level of parasite control
practices.

Six species of ectoparasites were identified in the pres-
ent study, which included Crnemidocoptes mutans, Menopon
gallinae, Menacanthus stramineus, Echidnophaga gallinacea,
Laminosioptes cysticola and tick larvae of Argas persicus.
Among these species of ectoparasites encountered, Cnemi-
docoptes mutans (8 + 2.35%) was the most prevalent, while
Menacanthus stramineus (2 = 1.22%) was the least. The
prevalence rate of Cnemidocoptes mutans was higher than
that mentioned by Lawal et al. (2017) (7%) and Odenu et
al. (2016) (7.26%). Nevertheless, it was lower than prev-
alence rate found by Bala et al. (2011) (9.40%), Firaol
et al. (2014) (34.62%) and Oche et al. (2016) (18.18%).
Cnemidocoptes mutans is a scale leg mite; a small spherical
sarcoptic mite usually tunnels in to the tissue under the
scales causing an inflammation and market keratinization,
which is responsible for the thickened scaly nature of the
feet. Low prevalence revealed in our study compared to the
prevalence reported by Hagos and Eshetu (2005) (19.5%),
may be due to the cold temperature and/or health manage-
ment system.

Among the lice species observed, Menopon gallinae and
Menacanthus stramineus. The prevalence rate of Menopon
gallinae from the present study was 6 + 2.05%, which were
considered higher than that found by Lawal et al. (2017) in
Nigeria. However, our result was lower than 13.28%, 8.1%,
12.4%, 40.12%, 97.2% and 97.7%, reported by Kebede et
al. (2017), Bala et al. (2011), Moyo et al. (2015), Sadiq et
al. (2003), Medjouel et al. (2013) and Sabuni et al. (2010),
respectively. Menacanthus stramineus was detected in 2 +
1.22% of examined chickens. Its prevalence rate was low-
er than results reported by several authors in different
countries, such as Belihu et al. (2010), Bala et al. (2011),
Medjouel et al. (2013), Moyo et al. (2015) and Mirullo and
Mullens (2016) in Ethiopia, Nigeria, Algeria, South Africa
and California, respectively. This parasite is the most path-
ogenic in poultry. It causes severe anemia in the host by
feeding on blood that oozes out. It also causes inflamma-
tion of skin and extensive scab formation. However, exact

impact of lice species on the chicken was not determined.
The prevalence rate of Laminosioptes cysticola was 3 *
1.47%. This ectoparasite was rarely described in published
studies. Considered as a parasite of the subcutaneous and
inter-muscular collagen tissue, it is generally not patho-
genic in poultry. However, this parasite may represent a
risk of food-borne human allergy. Infestation induce the
formation of white calcified nodules observed in the nec-
ropsy exam or after slaughter in the internal face of thigh,
on the breast and the neck and on the internal viscera (Da
Silva Martins et al. 2010). Sometimes, severe infestation
can induce clinical illness. In this way, Smith et al. (1997)
described nervous signs (torticollis, circling, loss of balance,
wing droop) in wild turkey massively infested with Lamin-
osioptes cysticola. Indeed, granulomatous inflammation can
be abundant in brachial plexus and sciatic nerves.

Tick larvae infestation were represented by Argas persicus
in 3 = 1.47% of cases. This prevalence was lower than that
mentioned by Lawal et al. (2017) (6.2%) and Rezaei et al.
(2016) (78.66%) in Nigeria ans Iran, respectively. High risk
of infestation was related to the presence of other animal
species (cattle, dog...) in the farm. In this condition, ticks
causes blood spoliation leading anemia and death. Argas
persicus can cause paralysis in infested birds and a decrease
in egg production. Indirect pathogenic action of ticks is
explained by their role of pathogens vector. Argas spp can
infest man, especially in rural areas, where there close con-
tact between man and animals. They cause irritation and
allergic problems (Sadiq et al., 2009). In fact, theses par-
asites can transmit bacterial, rickettsial, viral, parasitic and
spirochaetal diseases in poultry (Haider Shah et al., 2004).
In the same way, Argas persicus larvae have been responsible
for episodes of infectious bursal disease and spirochaetosis

(Abdu, 1987).

Among the identified flea species, Echidnophaga gallinacea
was detected in 2 + 1.22% of examined birds. The prev-
alence of this ectoparasite in our study was not similar to
those reported from west of Iran with 6% (Rezaei et al.,
2016), 18% in California (Murillo and Mullens, 2016),
29.6% in Abuja (Nigeria) (Odenu et al,. 2016), 27.3% in
Gombe (Nigeria) (Lawal et al., 2016) and from differ-
ent regions in Ethiopia with 26.6% (Mata et al., 2018) to
51.3% (Belihu et al., 2009). Echidnophaga gallinacea attach-
es to the combs, wattles and around the eyelids, where it
induces irritation, restlessness and anemia (Soulsby, 1982).
Our study excludes many other parasites feeding only
briefly on birds, such as Goniocotes gallinae, Lipeurus caponis
and Dermanyssus gallinae.

Finally, it is important to mentioning that variations in the
prevalence rates and diversity of species of ectoparasites
from the reports of the various studies may be connect-
ed to several factors. The differences in geographical are-
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as, host factors, husbandry and management system, poor
sanitation, sample size, period of study as well as different
favorable climatic conditions such as temperature and hu-
midity which may influence the population dynamics of
the ectoparasites are the most included epidemiological

factors (Arends, 2003; Prelezov and Kolnarski, 2006).
CONCLUSION

'This study showed that backyard chicken could be infested
by several species of ectoparasites in the regions around
Sidi Thabet in the Northeast of Tunisia. Parasitic infesta-
tion affect health status of animals and their productivity.
Several risk factors can influence the prevalence and the
severity of infestation, such as age, sex and season. Poor
management conditions, mixed animal and avian species
and negligence of antiparasitic application can preserve
the infestation in the flock. That is why, the association of
insecticide treatments to the hygiene are crucial to mini-
mize damages and preserve the traditional poultry. Further
studies are needed to determine the economic impact of
ectoparasitic infestation in backyard flocks and to perform

global strategy of control.

CONFLICT OF INTEREST

There is no conflict of interest.

AUTHORS CONTRIBUTION

Khaled Kaboudi: Sampling, statistical analysis, interpreta-
tion and redaction.

Rafika Ben Romdhane: Sampling and redaction.

Ameni Ben Salem: Sampling and interpretation.
Moncef Bouzouaia: Interpretation.

REFERENCES

*Abdu PA (1987). Infectious bursal disease in pullet chicks.
Avian Dis. 31: 204-205.

* Adelusi SM, Vajime CG, Omudu EA, Okpotu RO, Onazi FO
(2014). Avian ectoparasitism in Makurdi, Nigeria: Do wild
birds serve as reservior for domestic birds? Nigerian J. Pure
Appl. Sci. 6: 11-15.

*Alemu N, Muktar Y, Kassaye D Hiko A (2015). Prevalence
of lice and fleas in backyard chickens of Bishoftu Town,
Ethiopia. American-Eurasian J. Agric. Environ. Sci. 15 (11):
2136-2142.

*Arends JJ (2003). External parasites and poultry pests. In:
Diseases of poultry; 11 ed., (Edited by Calnek WB, Barnes
JH, Beard WC, Mc Dougald LR, Saif YM. lowa State Press,
Blackwell Publishing Company, Ames, lowa, Pp: 905-930.

*Bala AY, Anka SA, Waziri A Shehu H (2011). Preliminary
Survey of Ectoparasites Infesting Chickens (Gallus
domesticus) in Four Areas of Sokoto Metropolis. Nig. J. Basic
App. Sci. 19: 173-180.

*Belihu K, Mamo A, Lobago F, Ayana D (2010). Prevalence of
ectoparasites in backyard local chickens in three agroecologic
zones of East Shoa in Ethiopia. Revue Méd. Vét. 160: 537-
541.

*Calnek BW, Barness HJ, Bread CW, Reid WM, Yoder HW
(1991). Diseases of Poultry. 9th ed. Iowa: Iowa State
University Press.

*Da Silva Martins NR, de Resende JS, Marques MVR, Barrios
PR, Fernandes AA, Montresor LC, Cunha LM (2010).
Laminosioptes cysticola in free-range chickens in Minas
Gerais, Brazil. Ciéncia Rural, Santa Maria. 40(6): 460-1463.

*Firaol T, Dagmawit A, Askale G, Solomon S, Morka D, Waktole
T (2014). Prevalence of ectoparasite infestation in chicken
in and around Ambo Town, Ethiopia. J. Vet. Sci. Technol. 5:
189. https://doi.org/10.4172/2157-7579.1000189

*GIPAC (2010). Groupement Interprofessionnel des Produits
Avicoles et Cunicoles. (www.gipaweb.com.tn)

*Hagos A, Eshetu Y (2005). Ectoparasites of focal scavenging
chickens of central Ethiopia SINET. Ethiopia J. Sci. 28(1):
69-74.

*Haider Shah A, Nisar Khan M, Igbal Z, Sohail Sajid M (2004).
Tick infestation in poultry. Int.J. Agric. Biolog. Engineering
6:1162-1165.

*Hopla CE, Durden LA, Keirans JE (1994). Ectoparasites and
classification. Rev. Sci. Tech. 13: 985-1017.

*Kebede A, Abebe B, Zewdie T (2017). Study on prevalence of
ectoparasites of poultry in and around Jimma Town. Eur.
J. Biol. Sci. 9 (1): 18-26. https://doi.org/10.5829/idosi.
ejbs.2017.18.26

*Lawal JR, Yusuf ZB, Dauda J, Gazali YA, Biu AA (2017).
Ectoparasites infestation and its associated risk factors in
village chickens (Gallus gallus domesticus) in and around
Potiskum, Yobe State, Nigeria. J. Anim. Husb. Dairy Sci.
1(1): 8-19.

*Malann D, Olatunji O, Usman M (2016). Ectoparasitic
infestation on poultry birds raised in Gwagwalada area
council, FCT-Abuja. Int. J. Innov. Res. Develop. 5(13): 74-
77.

*Mata W, Galgalo W, Jilo K (2018). Prevalence of the major
ectoparasites of poultry in extensive and intensive farms
in Jimma, Southwestern Ethiopia. J. Parasitol. Vector Biol.
10(7): 87-96. https://doi.org/10.5897/JPVB2017.0298

*Medjouel I, Benakhla A, Senouci K, Djelil H, Matallah F (2013).
Prevalence and distribution of chewing lice (Phthiraptera) in
free range chickens from the traditional rearing system in
the Algerian North East, Area of El-Tarf. Int. J. Poult. Sci.
12: 721-725. https://doi.org/10.3923/ijps.2013.721.725

*Meguini MN, Righi S, Zeroual F, Saidani K, Benakhla A (2018).
Inventory of lice of mammals and farmyard chicken in
North-eastern Algeria. Vet. World 11(3): 386-396. https://
doi.org/10.14202/vetworld.2018.386-396

*Mirullo AC, Mullens BA (2016). Diversity and prevalence of
ectoparasites on backyard chicken flocks in California. J.
Med. Entomol. 1-5. https://doi.org/10.1093/jme/tjv243

*Mohammad M, Omid G, Mohammad Y (2016). Prevalence of
Ectoparasites of indigenous chickens from Dalahu Region
Kermanshah Province, Iran. Turkiye Parazitol. Derg. 40: 13-
6. https://doi.org/10.5152/tpd.2016.4185

*Moyo S, Masika P J, Moyo B (2015). A Diagnostic Survey of
External Parasites of Free-Range chickens, in the rural areas
of Eastern Cape, South Africa. Int. J. Agric. Sci. Vet. Med.
32):1-9.

*Mukaratirwa S, Hove T (2009). A survey of ectoparasites,

September 2019 | Volume 7 | Issue 3 | Page 97

=SS


https://doi.org/10.4172/2157-7579.1000189 
https://www.ijabe.org/
https://doi.org/10.5829/idosi.ejbs.2017.18.26 
https://doi.org/10.5829/idosi.ejbs.2017.18.26 
 https://doi.org/10.5897/JPVB2017.0298
 https://doi.org/10.3923/ijps.2013.721.725 
https://doi.org/10.14202/vetworld.2018.386-396 
https://doi.org/10.14202/vetworld.2018.386-396 
https://doi.org/10.1093/jme/tjv243 
 https://doi.org/10.5152/tpd.2016.4185

OPENaACCESS

Journal of Animal Health and Production

cestodes and management of free-range indigenous chickens
in rural Zimbabwe. J. South African Vet. Assoc. 80 (3): 188-
191.

*Mulugeta A, Mersha C, Basaznew B (2013). Major constraints
of village poultry production in Demba Gofa District of
southern region, Ethiopia. Br. J. Poult. Sci. 2 (1): 01-06.

*Mungube EO, Baun SM, Tenhagen BA, Wamae LW, Nzioka
SM, Muhammed L, Nginyi JM (2008). Prevalence of
Parasitesof the Local Scavenging Chickens in aSelected
Semi-Arid Zone of Eastern Kenya. Trop. Anim. Health
Prod. 40: 101-109. https://doi.org/10.1007/s11250-007-
9068-3

*Nadeem M, Khan MN, Igbal Z, Sajid MS, Arshard M,
Yaseen M (2007). Determinants influencing prevalence
of louse infestations of layers of district Faisalabad
(Pakistan). Br. Poult. Sci. 485: 546-550. https://doi.
0rg/10.1080/00071660701573086

*Nnadi PA, George SO (2010). A cross-sectional survey on
parasites of chickens in selected villages in the subhumid
zones of south-Eastern Nigeria. J. Parasitol. Res. Article ID
141824, 6 pages. https://doi.org/10.1155/2010/141824

*Oche DA, Ogwiji O, Torhemen M, Andyar AC, Akahaan RT,
Luga ZT, Wayo NS, Tiough SM, Kwaghtse WR (2016).
Survey of ecto-parasites in chickens in Benue State of
Nigeria. Scholarly J. Agricult. Sci. 6(8): 235-238.

*Odenu RA, Mohammed BR, Simon MK, Agbede RIS (2016).
Ecto-parasites of Domestic Chickens (Gallus gallus
domesticus) in Gwagwalada Area Council, Abuja, Nigeria-
West Africa. Alex. J. Vet. Sci. 51(1): 140-146. https://doi.
org/10.5455/ajvs.220654

*Permin A, Esmann JB, Hoj CH, Hove T, Mukaratirwa S (2002).
Ecto-, endo-and haemoparasites in the free-range chickens
in the Goromonzi district in Zimbabwe. Prev. Vet. Med. 54:
213-224. https://doi.org/10.1016/50167-5877(02)00024-7

*Prelezov PN, Koinarski K T (2006). Species Variety and
Population Structure of Mallophaga (Insecta: phthiraptera)
on Chickens in the Region of Stara Zagora”. Bulgarian J.
Vet. Med. 9 (3): 193-200.

*Rezaei F, Hashemnia M, Chalechale A, Seidi S Gholizadeh S
(2016). Prevalence of ectoparasites in free-range backyard
chickens, domestic pigeons (Columba livia domestica) and
turkeys of Kermanshah province, west of Iran. J. Parasit.
Dis. 40(2): 448-453. https://doi.org/10.1007/s12639-014-
0524-5

*Sabuni ZA, Mbuthia PG, Maingi N, Nyaga PN, Njagi LW,
Bebora LC, Michieka JN (2010). Prevalence of ectoparasites
infestation in indigenous free-ranging village chickens in
different agro-ecological zones in Kenya. Livestock Res.
Rural Develop. 22 (11): 1-5.

*Sadiqg NA, Adejinmi JO, Adedokun OA, Fashanu SO, Alimi AA,
Sofunmade YT (2003). Ectoparasites and haemoparasites
of indigenous chicken (Gallus domesticus) in Ibadan and
environs. Trop. Vet. 21:187-191. http://dx.doi.org/10.4314/
tv.v21i4.4541

*Smith KE, Quist CF, Crum JM (1997). Clinical illness in a wild
turkey with Laminosioptes cysticola infestation of the viscera
and peripheral nerves. Avian Dis. 41: 484-489.

*Soulsby EJL (1982). Helminths, arthropods and protozoa
of domestic animals. 7th ed. Londonl, UK: Bailliere and
Tindal, 809 pages.

*Tolossa YH, Shafi ZD, Basu AK (2009). Ectoparasites and
gastrointestinal helminths of chickens of three agro-climatic
zones in Oromia region, Ethiopia. Anim. Biol. 59: 289-297.
https://doi.org/10.1163/157075609X454926

*Valiente Moro C, De Luna CJ, Tod A, Guy JH, Sparagano
OA, Zenner L (2009). The poultry red mite (Dermanyssus
gallinae): a potential vector of pathogenic agents. Experim.
Appl. Acarol. 48: 93-104.

September 2019 | Volume 7 | Issue 3 | Page 98

=SS


https://doi.org/10.1007/s11250-007-9068-3 
https://doi.org/10.1007/s11250-007-9068-3 
https://doi.org/10.1080/00071660701573086 
https://doi.org/10.1080/00071660701573086 
https://doi.org/10.1155/2010/141824 
https://doi.org/10.5455/ajvs.220654 
https://doi.org/10.5455/ajvs.220654 
https://doi.org/10.1016/S0167-5877(02)00024-7 
https://doi.org/10.1007/s12639-014-0524-5
https://doi.org/10.1007/s12639-014-0524-5
http://dx.doi.org/10.4314/tv.v21i4.4541 
http://dx.doi.org/10.4314/tv.v21i4.4541 
https://doi.org/10.1163/157075609X454926

