
Introduction

Ectoparasites and endoparasites are problematic

for the commercial poultry production in Lebanon.

The ectoparasites include arthropods such as lice,

mites, fleas, and ticks which are isolated from skin

and feathers; while endoparasites refer to protozoa,

cestodes, nematodes and trematodes which are

isolated from viscera, blood, and pooled poultry

droppings [1]. It is believed that parasites are more

prevalent in free range and backyard poultry due to

the presence of holes crevices and craks that provide

shelters for parasites to hide and avoid control

methods. Nevertheless, many countries suffer from

avian endo- and ectoparasites infections in their

commercial poultry production worldwide,

including developed countries [1–5]. 

These parasites usually appear in poultry farms

lacking good management and biosecurity measures

[1,6,7]. Primarily they have the impact to minimize

the productivity of poultry, which can be obviously

seen in reduced feed conversion efficiency, weight

gain, reproductive potential in males, egg

production in females, and meat quality; they can

also lead to anemia and death [6,7]. Heavy

infestation with the northern fowl mite

Ornithonyssus sylviarum affects weight gain and

reproductive performance of chickens as it drains up

to 6% of the bird’s blood [5]. Poultry farms

infestation with the red mite Dermanyssus gallinae

results in significant economic losses of around 360

million euros in Europe alone [8]. Ascaridia galli

reduces egg production and body weight of laying

hens, while a heavy infection with this nematode

increases mortality and affect the immune system

by suppressing humoral immunity [9]. Moreover,

they are a major contributor to disease outbreaks. As

vectors, they aid in the transmission of many poultry

diseases such as, but not limited to, Salmonella

enteritidis, Pasteurella multocida, Borrelia

anserina, fowlpox virus, arboviruses, Newcastle

Disease virus, and possibly Chlamydia [1,5,7,10]. 
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Beside coccidiosis, and to the best of the

authors’ knowledge, there are no published reports

on the presence of specific ecto- and/or

endoparasites in broiler farms in Lebanon where

poultry production is one of the major components

of the agricultural sector and provides affordable

quality protein for local consumers. Therefore, and

due to the significant economic and animal welfare

adverse impact of these neglected parasites, the

need for sustainable management and control of

these organisms is vital. 

This study aims at assessing the prevalence of

ectoparasites and intestinal helminths in selected

Lebanese broiler farms adopting closed or semi-

open rearing systems and the identification of the

parasites species that infect broilers in the study area

based on their morphological characteristics. 

This work constitutes a cornerstone of efficient

programs aiming at the control of these parasites in

Lebanese poultry farms.

Materials and Methods  

Study area and birds

Lebanon is located in South-West Asia, between

34°42′ 33°3′ N and 35°6′ 36°37′ E with a unique

physiography consisting of a narrow coastal plane

and two parallel north/south mountains separated by

the fertile Bekaa Valley [11]. Lebanon has mild, dry

summers and cold, wet winters with the heaviest

rainfall occurring between November and April.

The investigated broiler farms are distributed in the

South, North and Mount Lebanon regions and were

surveyed during the spring and summer of 2020 and

2021. Sampling was carried out during regular farm

check-up visits and based on the farmers’

willingness to allow for the collection litter samples

and freshly dead birds’ intestines from their farms.

A total of 23 broiler farms, adopting semi-open

(n=17) or closed (n=6) rearing system, were

included in this investigation and the average size of

a flock per farm was approximately 20,000 broilers

(Tab. 1). The study targeted flocks that were

showing morbidity signs or having mediocre

performance such as low live body weight and/or

high feed conversion. Housing conditions in each

farm were observed including ventilation, litter

quality and implementation of biosecurity

measures. 

Sample collection and preparation 

Composite litter samples were examined for

helminths and ectoparasites. The composite samples

were prepared by pooling 5 handful amounts of

litter in one plastic bag. In addition, freshly dead

broilers that were encountered when visiting the

farm were examined for intestinal helminths. The

intestines of dead birds or those showing mediocre

performance were collected and transported in an

ice chest to the Animal Research and Diagnostic

Lab at the American University of Beirut for

analysis. It is worth noting that litter and intestinal

samples were analyzed 10–24 hours after collection. 

Preparation of litter samples for microscopic

observation 

Litter samples were mixed with physiological

saline (1:1 w/v) in sterile disposable conical tubes.
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Table 1. Various farms investigated for endo- and ectoparasites in Lebanon 

Province Farming system
No of farms

visited

Number of birds

per farm

Bird age

(days)

Number of

tested birds

Type of samples

collected

North Lebanon (Akkar) semi-open 8 15,000–20,000 20–30 10 Litter, intestines

North Lebanon (Koura) semi-open 6 15,000–20,000 20–30 10 Litter, intestines

Mount Lebanon (Baabda) semi-open 3 15,000–20,000 20–30 10 Litter, intestines

Mount Lebanon (Baabda) closed 3 15,000–20,000 10 10 Litter, intestines

Mount Lebanon (Jbeil) closed 2 15,000–20,000 20–28 10 Litter, intestines

South Lebanon (Tyre) closed 1 15,000–20,000 20–30 10 Litter, intestines



The mixture was vortexed for 15–20 seconds and a

volume of around 100 microliters of the mixture was

immediately placed on a glass slide, using a

disposable dropper, for light microscopy examination

at 50–100× magnification. The process was repeated

three times for each composite sample. 

Preparation of intestinal contents for microscopic

observation

The duodenum, jejunum, ileum and ceca

collected from each sampled bird were cut open

longitudinally and the entire contents were searched

for adult forms of intestinal parasites. Around 0.3 g

of the intestinal content of each part was scraped

separately with the edge of a glass slide. A drop of

sterile saline was added and mixed with the

intestinal contents and the slide was covered under

a cover-slip and observed under a light microscope

with a magnification of 50–100×. The process was

repeated twice for each intestinal part.

Parasites identification

The ectoparasites and intestinal helminths were

identified according to their morphological

characteristics under light microscopy at the Animal

Research and Diagnostic Lab at the Faculty of
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Figure 1. Endo- and ectoparasites identified at different stages in the surveyed broiler farms. A and B: adult

Ornithonyssus Sylviarum showing teardrop-shaped anal plate (arrow); C: O. sylviarum egg; D: Phoretic deutonymph

of Acarus siro showing enlarged leg genu and femur (circled area), idiosoma with a dorso-sejugal suture anteriorly

(arrow) and a rounded posterior (dashed arrow); E. Adult Sarcoptes scabiei showing short anterior legs (arrow), third

and fourth pair of legs not being visible from dorsal view (accolade) and epimers of the first pair of legs joining to the

central rod (dashed arrow); F: Ascaridia galli L2 Larvae stage; G and H: Ascaridia galli eggs at blastula and earlier

embryo-cell division stages respectively 



Agricultural and Food Sciences at the American

University of Beirut using parasite diagnostic

guidelines and references [12–22].

Statistical analysis

The percentage of farms that were positive for

endo- or ectoparasites was compared between semi-

open and closed systems using Chi-square test at a

significance level of 95%. The statistical software

used in the study is SPSS V.25 (SPSS Inc., Chicago,

IL, USA)

Results

Endo- and ectoparasites prevalence in each

farming system

The ecto- and endoparasites observed in this

study were limited to mites and nematodes

respectively, including various life stages of each

type. Interestingly, mites were prevalent in all of the

investigated farms in both systems (Tab. 2).

Moreover, not all of the observed mites were

chicken-specific parasites; these were labeled as

“other mites” in table 2 and were only found in adult

stage in some of the semi-open farms (11.8%).

Helminths were notably prevalent in almost half of

the investigated farms while mites-helminths mixed

infestation was more prominent in semi-open

facilities (100%) in comparison to those adopting

the closed system (50%; P˂0.05) (Tab. 2).

Morphological identification of endo- and

ectoparasites and their prevalence in semi-open or

closed farms 

Among the identified chicken ectoparasites, the

northern fowl mite Ornithonyssus sylviarum (Fig.

1A–C) was significantly more prevalent in semi-

open farms in comparison to the closed ones (88.2

vs. 50.0% respectively, P˂0.05). The poultry red

mite Dermanyssus gallinae infestation was much

less observed in semi-open farms, recording around

6% positivity, and was absent in the closed

facilities. The same pattern was observed for two

other mite species that are not chicken-specific

parasites, namely the grain mite Acarus siro (Fig.

1D) and the sarcoptic or mange mite Sarcoptes

scabiei (Tab. 3, Fig. 1E).

With respect to intestinal helminths, eggs and

stage 2 larvae of the chicken parasitic nematode

Ascaridia galli were observed in almost half of the

investigated farms while the adult stage of this

nematode was not detected (Tab. 3, Fig. 1F–H).
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Table 2. Percentage of investigated farms with endo- or ectoparasites infestation 

% of farms infected with:

Explanations: a,b percentages in a row with different superscripts are significantly different (P˂0.05)

Farming system

Semi-open Closed

Province
Akkar (North

Lebanon)

Koura (North

Lebanon)

Baabda

(Mount

Lebanon)

Total

Baabda

(Mount

Lebanon)

Jbeil (Mount

Lebanon)

Tyre (South

Lebanon)
Total

Number of farms 8 6 3 17 3 2 1 6

Chicken

parasitic mites

Adult 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Eggs 100.0 50.0 33.3 70.6 100.0 0.0 0.0 50.0

Other mites

Adult 0.0 33.3 0.0 11.8 0.0 0.0 0.0 0.0

Eggs 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Helminth Adult 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Larvae 100.0 16.7 0.0 53.0a 0.0 0.0 0.0 0.0b

Eggs 87.5 16.7 33.3 53.0 100.0 0.0 0.0 50.0

Mixed infestation

(mites/helminths)
100.0 100.0 100.0 100.0a 100.0 0.0 0.0 50.0b



Discussion

There is abundant research that investigates the

prevalence of endo- and ectoparasites in backyard

and organic chicken layers which have a production

lifespan of more than 1.5 year and are usually kept

loose-housed and therefore more exposed to vectors

and predators. On the other hand, the assessment of

endo- and ectoparasite infestation in broiler farms

under semi-open or closed system is an issue that

has been rarely tackled by researchers, given the

short lifespan of birds that are marketed at 5–6

weeks of age or probably underestimating the

impact of these pests in a presumably controlled

environment. The current study underlined the

prevalence of endo- and ectoparasites in most of the

investigated broiler farms in Lebanon. Adult

parasitic mites were found in all of the semi-open

and closed farms while their eggs were found in

more than half of these facilities (Tab. 2) indicating

a severe infestation with these ectoparasites that are

reproducing massively. In Lebanon a thorough

bactericidal and virucidal chemical disinfection of

the barn is usually practiced between two broiler

rearing cycles while neglecting the application of

acaricides. This might be one of the reasons behind

the flourishing parasitic mites’ infestation in the

investigated facilities along with the emergence of

acaricide-resistant parasites [23]. The presence of

other types of mites that are not chicken-specific

parasites (Tab. 2) is another confirmation of the

previous statement. Nevertheless, it also indicates

the presence of external contaminants or vectors

finding their way to enter the semi-open farms

which are even more loose, in terms of

implementing biosecurity measures, than the closed

ones [24]. For the same reason, all of the Semi-open

farms in this study showed mixed infection with

mites and intestinal helminths.

The presence of larvae and eggs of helminths in

more than half of the surveyed semi-open farms

(Tab. 2) is equally alarming.  The prevalence of

helminth infection in poultry is influenced by

various environmental factors that affect the

population dynamics of the parasite itself and the

animals that may act as reservoirs or vectors [25]. In

other terms, helminth infection is indicative of farm

management problems and poor biosecurity

practices as well. Under poor farm management,

high humidity and temperature constitute the perfect

environment for the larvae of many helminths to

survive outside the host body for prolonged periods
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Table 3. Prevalence of endo- and ectoparasite identified species in the investigated farms    

% of farms infected with:

Explanations: a,b percentages in a row with different superscripts are significantly different (P˂0.05)

Farming system

Semi-open Closed

Province
Akkar (North

Lebanon)

Koura (North

Lebanon)

Baabda

(Mount

Lebanon)

Total

Baabda

(Mount

Lebanon)

Jbeil (Mount

Lebanon)

Tyre (South

Lebanon)
Total

Number of farms 8 6 3 17 3 2 1 6

Chicken parasitic

mites

Ornithonyssus

sylviarum
100.0 66.7 100.0 88.2a 100.0 0.0 0.0 50.0b

Dermanyssus

gallinae
0.0 16.7 0.0 5.9 0.0 0.0 0.0 0.0

Other mites

Acarus siro 0.0 16.7 0.0 5.9 0.0 0.0 0.0 0.0

Sarcoptes scabiei 0.0 16.7 0.0 5.9 0.0 0.0 0.0 0.0

Helminths

Ascaridia galli 100.0 16.7 33.3 58.8 100.0 0.0  0.0 50 



[12–14]. 

The most abundant mite identified in this study

is the northern fowl mite Ornithonyssus sylviarum

which was present in most of the semi-open farms

and in half of the closed ones (Tab. 3, Fig. 1A, 1B).

These results are not actually surprising, given that

this mite is a common ectoparasite of poultry, wild

birds and rodents worldwide [22] including

countries of the MENA region [26–29].

Morphologically, adults and eggs of O. sylviarum

species resemble those of other poultry ectoparasitic

mites to a certain extent. However, O. sylviarum is

readily distinguished through the anal shields of

adult females that have a teardrop-shaped anal plate

while eggs have the typical grayish rectangular

shape [22] as shown in figure 1C. Unfortunately,

only light microscopy was used in this study,

otherwise the Scanning Electron Microscopy (SEM)

would have helped identifying the claw-like

chelicera and provided additional micrographs

highlighting their shape that should be abruptly

narrowed posteriorly, and epigynal dorsal shields

that are narrowly rounded posteriorly [18].

The prevalence of O. sylviarum in most of the

broiler farms investigated in this study raises the

possibility of having this mite as an endemic

parasite in poultry of Lebanon. Severe O. sylviarum

infestation and economic damage usually occur in

egg-laying chicken or breeders [5]; however, and

given that this parasite infests wild birds and

mammals including rodents, these animals

apparently contribute to the endemicity of O.

sylviarum in broiler farms as well.

Another poultry parasitic mite was identified in

this study namely the Red Poultry mite or Roost

mite Dermatonyssus gallinae that was prevalent in

semi-open farms only (Tab. 3). In this study, D.

gallinae was distinguished from other mites,

specifically O. sylviarum, by comparing the body

size, leg positioning, and shoulders of the dorsal

shield. D. gallinae adults are larger than O.

sylviarum and have prominent dorsal shield

shoulders [18, 22]. SEM, not used in this study,

would have provided more information about the

chelicera that should be whip-like and the position

of setae j1 and s1 and the epigynal pores, and the

presence on tibia IV pl of the seta [18]. Similar to O.

sylviarum, D. gallinae mites are transmitted to

poultry via wild birds or rodents and cause serious

economic problems to poultry farms worldwide,

including MENA region [5,26,30,31] and now

Lebanon. However, the very low prevalence of this

parasitic mite in the surveyed farms in this study

could stem from the fact that, unlike the northern

fowl mite, D. gallinae mites spend only part of the

time on chicken hosts, namely at night to feed, and

then move and hide in crevices during the day [5].

Nevertheless, the presence of two poultry

ectoparasites, namely the northern fowl mite and the

red poultry mite in the surveyed broiler farms raises

a red flag in regards to the biosecurity measures and

basic managerial processes that are being

implemented in the study area.   

Among the identified mites, Acarus siro was

prevalent in around 6% of the surveyed semi-open

farms and was not present in closed farms (Tab. 3).

Acarus siro is a not a chicken-specific parasite but a

“stored grain pest” [32]. This mite was

morphologically identified, at the phoretic

deutonymph stage, by referring to the leg and

idiosoma shape and structure. The leg genu and

femur are enlarged while the idiosoma shows a

dorso-sejugal suture anteriorly and has a rounded

posterior [33,34] as shown in figure 1D obtained in

this study. The grain mite is distributed worldwide

and it is dominant in postharvest habitats and farm

stores [35]; therefore its presence in few semi-open

farms is strongly related to the stored feed

infestation. Nevertheless it has peculiar growth

conditions such as high humidity and low

environmental temperature. It cannot grow in grains

having less than 13% moisture nor withstand

environmental temperatures greater than 31°C [35].

That is probably why its prevalence in the surveyed

farms was very limited.

The itching mite Sarcoptes scabiei was also

prevalent in around 6% of the investigated semi-

open farms and not found in the closed facilities

(Tab. 3). This mite is not a poultry parasite;

however, it is an infectious ectoparasite that causes

mange or scabies among wildlife mammals,

domestic animals and humans [36]. Adult Sarcoptes

scabiei was morphologically identified in this study

based on: 1) its small round body shape, 2) short

legs, 3) third and fourth pair of legs (posterior) not

being visible from dorsal view, and 4) epimers of

the first pair of legs join to the central rod (Fig. 1E).

Unlike Acarus siro, the prevalence of this mite in

poultry farms is not related to stored feed

contamination; however, it is indicative of mediocre

biosecurity conditions granting rodents or other S.

scabiei mammalian hosts easy access to the farms.

Moreover, sarcoptic mites typically do not survive

more than 72 hours off of their host, but may persist
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for several days depending on the environmental

conditions, specifically high humidity that prevent

mites from dehydrating rapidly thus prolonging its

survival outside of the host rapidly [36]. Therefore,

the presence of S. scabiei in poultry underlines poor

management of the farms that were surveyed in this

study, specifically the control of humidity due to

poor ventilation and the presence of rodents in these

farm and in the feed storage facilities as well.

This work revealed the presence of the avian

intestinal nematode Ascaridia galli in half of the

surveyed farms in both rearing systems (Tab. 3).

Fortunately, boundless literature describes the

morphology of various stages of this nematode and

has been used in this study for identification

purpose [13–16,37,38]. Only eggs at early

development stage, including blastula (Fig. 1G, H),

and L2 larval stadium of this nematode (Fig. 1F)

were identified in this work. while adult roundworm

individuals were completely absent. The fact that

Ascaridia galli worms pass through four larval

stages spending around 30 days before they mature

could be the reason why adult worms of this species

were not detected in broilers [5]. Most probably, the

hardiness of A. galli eggs in the outdoor

environment and neighboring pastures can act as

continuous source of infection to new flocks [38]. It

is worth noting that these roundworms are reported

worldwide, specifically in backyard or organic egg-

laying chicken [37,38]. Nevertheless, this study

proves further that A. galli can raise red flags in

semi-open and closed poultry farms that should

have been implementing proper biosecurity

measures.  

This work reported the prevalence of several

parasites in semi-open and closed broiler farms in

Lebanon. It identified and documented for the first

time three chicken-specific parasites namely the

northern fowl mite Ornithonyssus sylviarum, the

poultry red mite Dermanyssus gallinae and the

intestinal helminth Ascaridia galli. The fact that

Ornithonyssus sylviarum was the predominant

ectoparasite in most of the surveyed farms in both

systems suggests its potential endemicity in poultry

of Lebanon. 

Two mites species, the itching mite Sarcoptes

scabiei and the grain mite Acarus siro had minor

prevalence in semi-open farms only. Although these

two species are not chicken parasites, their presence

unveil serious problems; Sarcoptes scabiei indicates

poor farm biosecurity and management while

Acarus siro underline stored poultry feed

infestation. 

Poultry endo- and ectoparasites are often

overlooked although their prevalence is alarming as

revealed in this work. Based on the findings, an

action plan ought to be taken to control these pests

starting with the implementation of proper

management and biosecurity measures including

vector control along with the application of safe and

efficient acaricides and helminticides. The

outcomes of controlling these parasites in poultry

farms of Lebanon will be beneficial for the farmers

and consequently for the agonizing economy of this

country.  
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