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Abstract
Background and Aim: Ostrich (Struthio camelus) farming in the United Arab Emirates (UAE) is a relatively new field 
of farming. Farmed ostriches are susceptible to ectoparasite infestation, which affects their production. This study was 
conducted to estimate the prevalence of ectoparasites on ostriches raised on a farm in Abu Dhabi Emirate.

Materials and Methods: The feathers of 42 ostriches (26 females and 16 males) were collected and morphologically 
examined for ectoparasites. In total, 283 lice (89 males and 194 females) were collected from birds. However, there were 
no ticks or other ectoparasites. Lice were preserved in 1.5 mL tubes containing 70% ethanol and were later identified using 
taxonomic keys. The prevalence, mean intensity of infection, and mean abundance were estimated.

Results: One louse species, Struthiolipeurus struthionis was identified. To the best of our knowledge, this is the first report 
of S. struthionis in ostriches raised in the UAE with an overall prevalence of 88%. The prevalence of lice was significantly 
higher in July (100%) than that in May (66.7%). Likewise, the mean intensity and abundance of lice were significantly 
higher in June (10.6 and 9.94, respectively) than in May (3.25 and 2.2, respectively).

Conclusion: The high prevalence of lice poses a serious risk to ostrich farming by negatively affecting the health and 
productivity of ostriches.
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Introduction

Ectoparasite infestation of farmed animals causes 
global economic losses to farming industries [1, 2]. 
Ratite farming is a new area of animal production in 
the United Arab Emirates (UAE), where ostriches 
(Struthio camelus) are reared for meat, skin, and 
feather production. Little is known about the common 
ostrich ectoparasites in the UAE. Worldwide, ticks, 
mites, and lice are the most common ectoparasites of 
ostriches [2, 3]. Captive birds are more susceptible to 
parasitic infections compared to wild birds, which are 
able to leave hostile environments to avoid such health 
challenges [4]. Ostrich feather lice, Struthiolipeurus 
struthionis (Gervais, 1844), are external parasites of 

ostriches that can negatively impact their health and 
productivity [5]. Skin damage [6], intense pruritis, 
feather damage, and feather loss [5, 7] can be caused. 
Lice are visible on feathers close to the skin around the 
vent, legs, wings, and neck [6]. Eggs are deposited on 
feather barbs on both sides along the shaft [8, 9]. The 
severity of lice infestation is affected by host density, 
host confinement, husbandry methods, climatic condi-
tions, and control strategies [1]. Bird ectoparasites can 
cause secondary infections, including bacterial, fungal, 
and viral infections in wounds [4]. Ostrich lice may 
cause problems in humans, as has been observed in 
pigeon. Pigeon lice may cause dermatosis in humans, 
as evidenced by case reports of intensely pruritic ery-
thematous papules in human patients [10].

Other significant ostrich ectoparasites include 
ticks and mites. Feather mites, such as Gabucinia 
bicaudata, feed on the blood and gelatin of feather 
sheaths. They live in the veins in the ventral grooves of 
the feather shaft and can attack the skin, causing dam-
age similar to scabies [3]. Ticks are important vectors 
of several viral, bacterial, and protozoan pathogens 
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that can cause a wide range of animal and human 
diseases [11]. Approximately 10 species of hard 
ticks, including Amblyomma gemma, Amblyomma 
lepidum, Amblyomma variegatum, Haemaphysalis 
punctata, Hyalomma albiparmatum, Hyalomma lusci-
tanicum, Hyalomma marginatum rufipes, Hyalomma 
truncatum, Hyalomma spp., and Rhipicephalus tur-
anicus, were collected and identified in USA on 
imported ostriches [12]. Crimean–Congo hemorrhagic 
fever (CCHF) has also been reported in domestic ani-
mals, including ostriches [13], and among workers at 
an ostrich abattoir in South Africa [14]. CCHF is a 
tick-borne viral infection caused by the CCHF virus 
(CCHFV) [15], with a human case fatality rate of 
up to 50% [16]. CCHFV is mainly transmitted by 
Hyalomma ticks [17], which act as both reservoirs 
and vectors for CCHFV [18]. A high prevalence of 
Hyalomma ticks has been reported in different live-
stock species in UAE [19]. Therefore, continued mon-
itoring of ostrich ectoparasites is crucial to avoid both 
animal and human infections.

Ostriches may thrive in a variety of habitats; 
however, semi-arid, open, and short-grass plains have 
the highest ostrich densities [20]. The Arabian ostrich 
was common in the Arabian Peninsula and became 
extinct around 1966 [21]. However, these birds were 
found in Syria and Saudi Arabia until the middle of the 
century [22]. The first commercial ostrich farm was 
established in South Africa in 1860 exclusively for har-
vesting their feathers, and subsequently expanded to 
other areas, including Argentina, Australia, Egypt, New 
Zealand, and the United States by 1913 [20]. The farms 
are now established in Europe, Asia, and the Middle 
East [23]. The first ostrich farm in the UAE was estab-
lished in 1997 in Al-Ain, where the birds were imported 
from Namibia [24]. At present, only a few ostrich farms 
exist in the UAE. There is a lack of information on basic 
aspects of ratite production in the UAE agricultural sec-
tor, including external parasite species.

Therefore, the aims of this study were to (i) recover 
and identify ectoparasites infesting ostriches in the 
UAE based on morphological characterization, (ii) 
compare ectoparasite infestation between male and 
female ostriches, and (iii) determine the prevalence of 
ectoparasite species on ostriches.
Materials and Methods
Ethical approval

Ectoparasite collection was performed in accor-
dance with the experimental protocol approved by 
the Animal Research Ethics Committee of the UAE 
University (ethical approval # ERA_2022_1647).
Study period and location

The study was conducted from May to July 2022 
on a private farm in the Al-Ain region of the Abu Dhabi 
Emirate, Abu Dhabi, UAE. The desert ecosystem of 
Al-Ain is characterized by high seasonal temperatures, 
with mean monthly temperatures varying from 17.1°C 
in winter to 38.1°C in summer [25]. This area is home 

to livestock farming, including camels, sheep, goats, 
and cattle. Details regarding the ostriches (males and 
females) sampled and lice counts from each host are 
provided in Table-S1 (Supplementary data).
Ectoparasite sampling

We examined 42 randomly selected ostriches, 
including 16 males and 26 females. Ostriches were 
restrained by experienced handlers at the farm using 
hooding, which is the most common, safe, and reli-
able restraint method. A total of 283 lice (89 males and 
194 females) were collected from birds. Ectoparasites 
were collected by visual inspection of the ostrich 
body and feathers [26] and placed in 50 mL plastic 
tubes containing 70% ethanol, with parasites from one 
ostrich placed in the same tube. They were then taken 
to the Parasitology Laboratory at the Department of 
Veterinary Medicine, College of Agriculture and 
Veterinary Medicine, UAE University, UAE, where 
they were kept at 20°C until further processing. 
Parasites in each tube were counted, and all tubes 
were labeled with the date of sampling, host gender 
(male/female ostrich), and the number of parasites.
Morphological identification of ectoparasites

After clearing specimens in 10% KOH, the lab-
oratory identified ectoparasites at species level based 
on their morphological characteristics under a dissect-
ing Nikon SMZ1500 stereoscopic zoom microscope 
(Nikon, Tokyo, Japan) using taxonomic keys [27, 28]. 
Identification was confirmed by Prof. Bilal Dik of 
the Department of Parasitology, Veterinary Faculty, 
University of Selcuk, Konya, Turkey.
Statistical analysis

The following parasitological indicators were 
determined [29, 30]:

Prevalence (%) = 100 × number of infested hosts/
total number of examined hosts

Mean intensity = Number of parasites/number of 
infested hosts

Mean abundance = Number of parasites/total 
number of examined hosts

Mean intensities and abundance values were 
compared between male and female birds and between 
collection months using bootstrap t-tests, and p-val-
ues were generated using 2000 replications. Using 
Fisher’s exact test and 95% confidence levels using 
the Clopper–Pearson method, the prevalence of par-
asites was compared between birds based on sex. All 
comparisons were performed using the Quantitative 
Parasitology Software version 3.0 [29].
Results
Lice identification

Two hundred and eighty-three lice were col-
lected, 89 from males and 194 from females. Eggs 
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on feather barbs on both sides along the shaft were 
observed (Figure-1). Adult images of male and female 
lice are presented in Figure-2. No ticks or other types 
of ectoparasites were detected.
Lice prevalence

The prevalence of S. struthionis in ostriches (at 
95% confidence interval level [95% CI]) was 94% 
(69%–99%: 95% CI) in male birds and 85% (65%–
96%: 95% CI) in female birds (Table-1). However, 

there was no significant difference in the prevalence 
of lice between male and female birds (Fisher’s exact 
test, p = 0.63 for pairwise comparison). The mean 
intensity of lice was 5.67 (3.87–8) and 9.0 (5.86–12.91) 
on male and female ostriches, respectively. No signif-
icant difference was observed in the mean intensity 
of lice between male and female ostriches (p = 0.13 
for pairwise comparison, Bootstrap 2-sample t-test). 
Similarly, no significant difference was observed in 
the mean abundance of lice between male and female 
birds (5.31 for males and 7.62 for females; Bootstrap 
2-sample t-test, p = 0.25 for pairwise comparison).

The prevalence of lice on birds in July was sig-
nificantly higher (100%) than that in May (66.7%) 
(Fisher’s exact test, p = 0.03). However, the preva-
lence of lice did not differ significantly between May 
(66.7%) and June (93.8%) and between June and July 
(Fisher’s exact test, p > 0.05 for all pairwise compar-
isons). The mean intensity of lice was significantly 
higher in June (10.6; 95% CI: 7.20–14.00) than in 
May (3.25; 95% CI: 1.75–4.88) (Bootstrap 2-sample 
t-test, p = 0.001). However, there was no signifi-
cant difference in the mean intensity of lice on birds 
between May and July and between June and July 
(Table-2: Bootstrap 2-sample t-test, p > 0.05 for all 
pairwise comparisons). The mean abundance of lice 
on birds was significantly higher in June (9.94; 95% 
CI: 6.50–13.31) than in May (2.2; 95% CI: 0.92–3.75) 
(Bootstrap 2-sample t-test, p = 0.001 for all pairwise 
comparisons). There were no differences in the mean 
abundance of lice on birds between May and July or 
between June and July (Table-2; Bootstrap 2-sample 
t-test, p > 0.05 for all pairwise comparisons).
Discussion

Ostrich farming has an extremely low car-
bon footprint compared to other livestock produc-
tion [31], and it is relatively new in the UAE, with 
increasing preference among people. Only S. struthi-
onis lice were detected in the examined ostriches and 
their prevalence was assessed over three consecutive 
months from May to July. Morphological analysis of 

Figure-1: Eggs of Struthiolipeurus struthionis on feathers 
of an ostrich sampled in Al-Ain, United Arab Emirates from 
May to July 2022.

Figure-2: Males (♂) and females (♀) of the adult stages of 
Struthiolipeurus struthionis collected from the feathers of 
an ostrich on a farm in Al-Ain, United Arab Emirates from 
May to July 2022. Dorsal side (a), and ventral side (b).

ba

Table-1: Prevalence, mean intensity, and mean abundance of Struthiolipeurus struthionis on ostriches in Al-Ain, UAE in 
the period from May to July 2022.

Host sex Numbers 
examined

Numbers 
infested

Prevalence %  
(95% confidence level)

Mean intensity  
(95% confidence level)

Mean abundance  
(95% confidence level)

Male 16 15 94 (69–99) 5.67 (3.87–8) 5.31 (3.44–7.50)
Female 26 22 85 (65–96) 9 (5.86–12.91) 7.62 (4.92–11.19)

UAE=United Arab Emirates

Table-2: Monthly P, MI, and MA of Struthiolipeurus struthionis collected from male and female ostriches in Al-Ain, UAE in 
the period from May to July 2022. Numbers were presented at 95% confidence level.

Sampling months P (95% CI) MI (95% CI) MA (95% CI)

May 66.7 (34.8–90) 3.25 (1.75–4.88) 2.2 (0.92–3.75)
June 93.8 (69.7–99.8) 10.6 (7.20–14.00) 9.94 (6.50–13.31)
July 100 (76.8–100) 7.0 (3.93–12.07) 7.0 (3.93–12.07)

P=Prevalence, MI=Mean intensity, MA=Mean abundance, CI=Confidence interval, UAE=United Arab Emirates
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the lice collected in this study confirmed the pres-
ence of S. struthionis. S. struthionis are chewing lice 
(Phthiraptera: Ischnocera) that do not suck blood but 
feed on feathers [9]. These lice species can easily dis-
appear under feathers; therefore, it is challenging to 
detect them [6, 8, 9, 27]. However, lice eggs are eas-
ily visible and are deposited on feather barbs on both 
sides along the shaft [8, 9, 32].

This study provides the first record of S. stru-
thionis in the UAE. In this study, we found a high 
prevalence of lice in July, as almost all birds were 
infested with lice. In a previous study on the effect 
of S. struthionis on leather production and leather 
quality in South Africa, the number of louse-infested 
birds increased from August (late winter) to January 
(summer), suggesting a seasonal increase in louse 
numbers [33]. To better understand the actual fluc-
tuations in louse populations or seasonal patterns of 
infestation, the number of lice should be monitored 
throughout the year.

In this study, only one ectoparasite species, 
S. struthionis, was found on ostriches. Three species 
of ectoparasites, including two mite species, G. bicau-
data and Dermoglyphus pachycnemis, and one louse 
species, S. struthionis, have been reported on ostriches 
in Egypt [2]. Microscopic examination of feathers was 
not conducted to identify the presence/species of mites 
in this study. In the present study, we detected 88% 
prevalence of lice (94% in males and 85% in females), 
whereas 3.85% prevalence was detected in ostriches 
in Egypt [2]. Thirty-six species of migratory birds 
were examined in Bursa, Turkey, with 72.2% infested 
and overall 58.8% infested with at least one species 
of chewing lice [34]. In another study conducted on 
domestic and wild birds, 48.23% were found to be 
infested with at least one louse species, with 32 louse 
species detected [35]. In the two northern Iranian prov-
inces of Mazandaran and Guilan, 79 birds belonging 
to six bird species, including the Great Crested Grebe, 
Little Egret, Purple Heron, Cormorant, Black-headed 
Gull, and Rock Pigeon were examined with 15.2% 
found infested with lice [36]. Approximately 4000 lice 
species have been detected on birds worldwide [28].

S. struthionis is a chewing (biting) louse with 
mandibular mouth parts that ingests skin scales and 
scabs, causing stress to birds, reducing their weight, 
and making them susceptible to secondary infections 
and gastrointestinal disorders [5]. However, some lice 
species have been reported to feed on blood by gnaw-
ing through the skin and rupturing the soft quills near 
the base of feathers [37]. As a result, lice infestation 
has a negative impact on the productivity of ostriches 
and, ultimately, ostrich farming, resulting in economic 
losses. We saw a few ostriches lose their feathers in 
the farm. In addition, lice infestation may pose a 
threat to humans and animals not only because of their 
blood-feeding or chewing habits but also because of 
their ability to transmit pathogens. Most chewing lice 
are parasites of birds, and several of these lice are 

suspected vectors of avian pathogens [38], for exam-
ple, aquatic and other birds are vectors of filarial nem-
atodes [39, 40]. Ranch birds, such as emus, ostriches, 
and rheas, are susceptible to similar adverse effects of 
chewing lice [38].

Heavy tick infestations have recently been 
reported on different livestock species in UAE, includ-
ing camels, cattle, sheep, and goats [19, 41, 42]. Ten 
species of ticks on imported ostriches have been pre-
viously identified including Hyalomma spp. [3, 12]. 
Hyalomma ticks are a vector of the CCHFV [17]. 
CCHFV has been reported in ostriches [13] and among 
workers at an ostrich abattoir in South Africa [14]. 
Therefore, the ostrich farming industry faces a great 
threat of tick-borne diseases due to the high prev-
alence of ticks in this area. Although no ticks were 
detected on ostriches in the present study, continuous 
surveillance is crucial to avoid future threats.
Limitations

Our study had the following limitations: (1) We 
conducted the study on only one private farm; (2) han-
dling ostriches to examine for ectoparasites required 
effort and labor; accordingly, the sample size was 
small; and (3) each month, birds were randomly 
selected from different pens and were investigated for 
only 3 months, May, June, and July; thus, the actual 
dynamics of louse population and seasonal patterns of 
infestation throughout the year could not be assessed.
Conclusion

Ratite farming is a relatively new field of ani-
mal production in the UAE. At present, little is known 
about parasites, other veterinary problems, and health 
management of these exotic birds in the Middle East, 
whereas most of the information on the health and 
production of farmed ostriches is based on publica-
tions from South Africa. S. struthionis was reported 
to have a high prevalence in the present study, rais-
ing concerns about the potential role of lice in causing 
health-related changes and production losses among 
farmed ostriches in the UAE. Therefore, breeders and 
veterinarians in the UAE should have a basic knowl-
edge of ratite ectoparasite monitoring, prevention 
and control, and other health management strategies 
to obtain maximum benefits from this new livestock 
industry.
Data Availability

The supplementary data can be obtained from 
the corresponding author on a reasonable request.
Authors’ Contributions

ALW and NP: Conceptualization and methodol-
ogy. NP, ALW, KM, LH, AA, and DI: Sample collec-
tion. NP and SBM: Software. SBM: Validation. NP, 
SBM, ALW, MNSA, LH, and OAS: Formal analysis. 
NP: Investigations, species identification, data cura-
tion, writing-original draft preparation, visualization. 



Veterinary World, EISSN: 2231-0916 129

Available at www.veterinaryworld.org/Vol.17/January-2024/13.pdf

NP, ALW, SBM, MNSA, OAS, LH, DI, KM, and 
AA: Writing-review and editing. ALW: Supervision 
and project administration. All authors have read, 
reviewed, and approved the final manuscript.
Acknowledgments

The authors thank Professor Bilal Dik, 
Department of Parasitology, Veterinary Faculty, 
University of Selcuk, Konya, Turkey, for confirming 
the ostrich feather louse (S. struthionis). This study 
was funded by the UAE University through UPAR 
Grant # G00003709 to AW.
Competing Interests

The authors declare that they have no competing 
interests.
Publisher’s Note

Veterinary World remains neutral with regard 
to jurisdictional claims in published institutional 
affiliation.
References
1. Fallis, A.M. (1980) Arthropods as pests and vectors of dis-

ease. Vet. Parasitol., 6: 47–73.
2. El-Sayed, N.M. (2016) Occurrence of some parasites in 

farmed ostriches (Struthio camelus) in Egypt. Egypt Vet. 
Med. Soc. Parasitol. J., 12: 91–100.

3. Mohammed, B.R. and Malang, S.K. (2015) Common ecto-
parasites of ostrich (Struthio camelus) and their control-a 
review. Res. J. Anim. Vet. Fishery Sci., 3(10): 23–29.

4. Ombugadu, A., Echor, B.O., Jibril, A.B., Angbalaga, G.A., 
Lapang, M.P., Micah, E.M., Njila, H.L., Isah, L., Nkup, C.D., 
Dogo, K.S. and Anzaku, A.A. (2018) Parasites in captive 
birds : A review. Curr. Res. Environ. Biodivers., 2019(4): 
1–12.

5. Cooper, R.G. and El Doumani, H.A.A. (2006) The pres-
ence of quill mites (Gabucinia bicaudata) and lice 
(Struthiolipeurus struthionis) in ostrich wing feathers. J. S. 
Afr. Vet. Assoc., 77(1): 9–11.

6. Taylor, M.A., Coop, R.L. and Wall, R.L. (2007) Veterinary 
Parasitology. 3rd ed. Blackwell Publishing, UK, p874.

7. Yaman, M. and Durgut, R. (2005) Parasitic infestations 
in ostriches and therapy. Acta. Parasitol. Turc., 29(2): 
103–109.

8. Deeming, D.C. (1999) The Ostrich-Biology, Production and 
Health. 1st ed. CABI Publishing, London.

9. Nemejc, K. and Lukesova, D. (2012) Parasite fauna of 
ostriches, emus and rheas. Agric. Trop. Subtrop., 45(1): 
45–50.

10. Stolf, H.O., Reis, R.D., Espósito, A.C.C. and Haddad 
Júnior, V. (2018) Acute prurigo simplex in humans caused 
by pigeon lice. An. Bras. Dermatol., 93(2): 285–287.

11. Perveen, N., Muzaffar, S.B. and Al-Deeb, M.A. (2021) 
Ticks and tick-borne diseases of livestock in the Middle 
East and North Africa: A review. Insect, 12(1): 83.

12. Mertins, J.W. and Schlater, J.L. (1991) Exotic ectoparasites 
of ostriches recently imported into the United States. J. 
Wildl. Dis., 27(1): 180–182.

13. Verwoerd, DJ. (2000) Ostrich diseases. Rev. Sci. Tech., 
19(2): 638–661.

14. Swanepoel, R., Leman, P.A., Burt, F.J., Jardine, J., 
Verwoerd, D.J., Capua, I., Brückner, G.K. and Burger WP. 
(1998) Experimental infection of ostriches with crime-
an-congo hemorrhagic fever virus. Epidemiol. Infect., 
121(2): 427–432.

15. Temur, A.I., Kuhn, J.H., Pecor, D.B., Apanaskevich, D.A. 

and Keshtkar-Jahromi, M. (2021) Epidemiology of 
Crimean-Congo hemorrhagic fever (CCHF) in Africa-
underestimated for decades. Am. J. Trop. Med. Hyg., 104(6): 
1978–1990.

16. Gargili, A., Estrada-Peña, A., Spengler, J.R., Lukashev, A., 
Nuttall, P.A. and Bente, D.A. (2017) The role of ticks in 
the maintenance and transmission of Crimean-Congo hem-
orrhagic fever virus: A review of published field and labora-
tory studies. Antiviral Res., 144: 93–119.

17. Perveen, N. and Khan, G. (2022) Crimean-Congo hemor-
rhagic fever in the Arab world: A systematic review. Front. 
Vet. Sci., 9: 938601.

18. Sorvillo, T.E., Rodriguez, S.E., Hudson, P., Carey, M., 
Rodriguez, L.L., Spiropoulou, C.F., Bird, B.H., Spengler, J.R. 
and Bente, D.A. (2020) Towards a sustainable one health 
approach to Crimean-Congo hemorrhagic fever prevention: 
Focus areas and gaps in knowledge. Trop. Med. Infect. Dis., 
5(3): 113.

19. Perveen. N. (2021) Livestock Ticks in the UAE: Prevalence, 
Distribution, Population Dynamics, and Associated 
Microorganisms. Ph D Thesis Department of Biological 
College Sciences, United Arab Emirates Univ Al-Ain, 
UAE, p206.

20. Shanawany, MM. (1995) Recent developments in ostrich 
farming. World. Anim. Rev., 83: 3–8.

21. Abu-Baker, R. (2023) Watch: Inside UAE’s Most Unique 
Farm that Houses Around 2,000 Ostriches. Available from: 
https//www.khaleejtimes.com/uae/watch-inside-uaes-most-
unique-farm-that-houses-around-2000-ostriches. Retrieved 
on 26-06-2023.

22. Siegfried, WR. (1984) Ostrich. In: Mason, I.L., editor. 
Evolution of Domesticated Animals. Longman, London, 
UK, p364–366.

23. Kistner, C. (2019) Ostrich Production Today: The (Eco)
logical Way to Economic Success. Vol. 53. Lohmann 
Information, Neuwied, p16–23.

24. GulfNews. (2005) Ostrich Industry is Another Feather in 
the Cap for Farms. Available from: https//gulfnews.com/
uae/ostrich-industry-is-another-feather-in-the-cap-for-
farms-1278570. Retrieved on 26-06-2023.

25. Suleiman, S.Y.A. (2007) Geophysical and Hydrogeological 
Studies of Al-Foah Area, North Al-Ain, United Arab 
Emirates (UAE). M.Sc. Thesis. Geology Department, 
United Arab Emirates University, UAE, p112.

26. Nasser, M., Al-Ahmed, A., Shobrak, M. and Aldryhim, Y. 
(2015) Identification key for chewing lice (Phthiraptera: 
Amblycera, Ischnocera) infesting the Indian peafowl (Pavo 
cristatus) with one new country record and new host record 
for Saudi Arabia. Turkish J. Zool., 39(1): 88–94.

27. Mey, E. (1998) Zur taxonomie, lebensweise und parasito-
phyletischen evidenz der federlingsgattung struthiolipeurus 
sensu lato (Insecta, Phthiraptera, Ischnocera). Zoosyst. 
Evol., 74: 65–93.

28. Price, R.D., Hellenthal, R.A., Palma, R.L., Johnson, K.P. 
and Clayton, D.H. (2003) The Chewing Lice: World 
Checklist and Biological overview. Vol. 24. Champaign 
Illinois Natural History Survey, Champaign, p501.

29. Reiczigel, J., Marozzi, M., Fábián, I. and Rózsa, L. (2019) 
Biostatistics for parasitologists-a primer to quantitative par-
asitology. Trends Parasitol., 35(4): 277–281.

30. Rózsa, L., Reiczigel, J. and Majoros, G. (2000) Quantifying 
parasites in samples of hosts. J. Parasitol., 86(2): 228–232.

31. Barends-Jones, V. and Pienaar, L. (2020) The South 
African Ostrich Industry Footprint. Vol. 17. Western 
Cape Department of Agriculture, Elsenburg, South Africa, 
p50–54.

32. Abidu-Figueiredo, M., de Castero Bath, F.V., Tarcitano, C.F. 
and Serra-Freire, NM. (2009) Story of clinical case of para-
sitism for phthiraptera (Struthiolipeurus struthionis) in com-
mercial creation of ostrich (Struthio camelus) in the State of 
Rio de Janeiro. Rev. Bras. Med. Vet., 31(3): 163–167.

33. Engelbrecht, A. and Cloete, S.W.P. (2012) Preliminary 



Veterinary World, EISSN: 2231-0916 130

Available at www.veterinaryworld.org/Vol.17/January-2024/13.pdf

investigations into the effect of ostrich feather lice 
(Struthiolipeurus struthionis) on production and leather 
quality. Anim. Prod. Sci., 52(5): 347–353.

34. Girisgin, A.O., Dik, B. and Girisgin, O. (2013) Chewing 
lice (Phthiraptera) species of wild birds in Northwestern 
Turkey with a new host record. Int. J. Parasitol. Parasites 
Wildl., 2: 217–221.

35. Dik, B., Yamac, E. and Uslum U. (2013) Studies on chew-
ing lice (Phthiraptera: Amblycera, Ischnocera) Species 
from domestic and wild birds in Turkey. Kafkas Unív. Vet. 
Fak. Derg., 19(4): 553–560.

36. Dik, B. and Halajian, A. (2013) Chewing lice (Phthiraptera) 
of several species of wild birds in Iran, with new records. J. 
Arthropod Borne Dis., 7(1): 83–89.

37. Arends, J.J. (1991) External parasites and poultry pest. 
In: Calnek, B.W., Barnes, H.J., Beard, C.W., Reid, W.M. 
and Yoder, H.W., editors. Diseases of Poultry. 9th ed. State 
University Press, Ames, IA, p702–730.

38. Durden, L.A. (2018) Lice (Phthiraptera). In: Medical and 
Veterinary Entomology. Elsevier Inc., Amsterdam.

39. Bartlett, C.M. and Anderson, R.C. (1989) Mallophagan vec-
tors and the avian filarioids: New subspecies of Pelecitus 
fulicaeatrae (Nematoda: Filarioidea) in sympatric North 
American hosts, with development, epizootiology, and 
pathogenesis of the parasite in Fulica americana (Aves). 
Can. J. Zool., 67(11): 2821–2833.

40. Ruff, M.D. (1999) Important parasites in poultry production 
systems. Vet. Parasitol., 84(3–4): 337–347.

41. Perveen, N., Muzaffar, S.B. and Al-deeb, M.A. (2021) 
Prevalence, distribution, and molecular record of four hard 
ticks from livestock in the United Arab Emirates. Insects, 
12(11): 1016.

42. Perveen, N., Muzaffar, S.B. and Al-Deeb, M.A. (2021) 
Four tick-borne microorganisms and their prevalence in 
Hyalomma ticks collected from livestock in United Arab 
Emirates. Pathogens, 10(8): 1005.

********




