
Introduction

Two breeds of ducks are reared worldwide; the Muscovy
ducks (Cairina moschata) and the mallard ducks (Anas
platyrhynchus) (Harrison and Greensmith, 1993). In Egypt, var-
ious breeds of ducks are present; native, Sudanese, and white
Peckin, however, Muscovy and Campbell are newly introduced
breeds. Domestic ducks tend to be more contact with humans
and birds as a source of protein (Cooper, 1984; Harlin, 1994;
Radfar et al., 2011). 

Ducks are susceptible to infection with large number of
intestinal helminths. They act as the final and intermediate
hosts for various protozoon and helminth parasites (Gicik and
Arslan, 2003; Olsen, 2009). Such parasites have serious effects
on the health and result in economic losses in the form of a
decrease in body weight, reduction in egg production and in-
creased the susceptibility to infectious diseases (AbouLaila et
al., 2011). Stunted growth, emaciation and death are the com-

mon symptoms in young birds. Mature ducks may appear
symptomless during the course of infection (Gicik and Arslan,
2003; Wang et al., 2004). However, parasitic infections in ducks
are frequently ignored in breeding management.

Common helminths of ducks include nematodes (round-
worms), trematodes (flukes), and cestodes (tapeworms). The
nematodal infection is through direct ingestion of eggs or lar-
vae passed from feces of the final host (Cole and Friend, 1999).
Oppositely, tapeworms and digenean trematodes need at
least one intermediate host to complete the life cycle. Inter-
mediate host ingest eggs and larvae expelled from the final
host to develop into an infective stage. Then, final hosts ingest
intermediate hosts to complete the cycle (Cole and Friend,
1999). Several factors affecting helminth transmission and per-
manence include rainfall, humidity, soil and water temperature
as well as accessibility of intermediate and final hosts (Poulin,
2006; Dudley et al., 2015).

So, due to being little is known about parasitic infections,
particularly helminths, in ducks in Egypt, the objective of such
study was to determine the prevalence and distribution pat-
tern of intestinal helminths as well as their induced patholog-
ical alterations in domestic ducks in Beni-Suef province, Egypt.
The helminth species recovered were identified and effect of
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`In Egypt, scarce literature on helminthosis in aquatic birds, particularly ducks, were reported. Therefore,
the current study was conducted to explore the prevalence of helminth infections, and the associated
histopathological alterations, in domestic ducks in Beni-Suef, Egypt. Accordingly, a total of 510 ducks
(260 native, 150 mallard and 100 Muscovy) were collected from villages and local markets to screen
the gastrointestinal helminthosis during the period from October 2018 to November 2019. It was found
that the overall prevalence was 13.92% (71/510). Among those, 11 (2.16%) ducks had mixed infections.
The recovered species were 8 tapeworm species and 5 nematode species. Among tapeworms, Raillietina
tetragona was the most prevalent (1.96%; 10/510) followed by R. cesticillus (1.57%; 8/510), Amoebotaenia
cuneata (1.18%;6/510), Cotugnia digonopora (0.98%;5/510), R. echinobothrida (0.78%; 4/510), Hy-
menolepis apodemi-like (0.78%; 4/510), Choanotaenia infundibulum (0.59%; 3/510) and H. carioca
(0.39%; 2/510). Among nematodes, the most prevalent species was Ascaridia galli (5.10%; 26/510) fol-
lowed by Heterakis gallinarum (1.76%; 9/510), Subulura brumpti (0.59%; 3/510), Trichostrongylus tenuis
(0.2%; 1/510) and Epomidiostomum uncinatum (0.2%; 1/510). The highest prevalence was recorded in
native breed, while the lowest was in Muscovy ducks. Seasonally, the highest prevalence was detected
in autumn and summer, while the lowest infection rate was recorded in winter. Histopathologically, dif-
fuse degenerative changes and necrosis of intestinal mucosa as well as hyalinosis of the muscular layer
were predominant. Further studies on other aquatic birds in Egypt are urgently demanded to verify
helminth parasites posing on the associated risk factors to minimize economic losses resulted from
mortalities induced by those parasitic infections. Moreover, regular control programming including ef-
fective treatment is highly recommended.  
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the seasonal dynamics was investigated too.

Materials and methods

Study area and sampling 

In the current investigation, intestinal tracts from 510
necropsied domestic ducks of different breads (native, mallard
and Muscovy) were collected from different local markets to
investigate intestinal helminthosis in Beni-Suef province (co-
ordinates: 29°04′N 31°05′E), Egypt during the period from Oc-
tober 2018 to November 2019. 

Samples preparation and necropsy

Collected samples were transported to the laboratory of
Parasitology, Faculty of Veterinary Medicine, Beni-Suef Univer-
sity for necropsy. The intestinal tract was divided into foregut,
midgut and hindgut. Each part was opened along the line of
the lesser curvature and examined separately with its contents
in a large clean Petri dish containing normal saline. The macro-
scopic worms were collected and transferred into another Petri
dish containing normal saline. The mucosa of each part was
scraped, and then examined under the dissecting microscope.
The remnants of the intestinal contents was transferred into a
cylinder containing physiological saline and left for 30-60 min-
utes to permit the content to settle down. The supernatant
fluid was poured off leaving the sediment, which was exam-
ined. The sediment was poured into a small Petri dish and ex-
amined under the dissecting microscope. The collected worms
were left in the refrigerator for 4-12 h for a complete relax-
ation (El-Dakhly et al., 2012; Ahmed et al., 2013).

Parasitological examinations

Tapeworms were dorsoventrally compressed between two
glass slides with gentle pressure, and then fixed in neutral
buffered formalin 10%. The time of fixation varied from 4 h for
small samples to 24 h for large ones. The fixed worms were
washed several times by tap water and stained by acetic acid
alum carmine followed by dehydration in ascending grades of
ethyl alcohol, then cleared in xylene and mounted in Canada
balsam on clean glass slides with cover slips (El-Dakhly et al.,
2012; Ahmed et al., 2013; Rzad et al., 2013). Roundworms were
preserved in 70% ethyl alcohol containing 5% glycerin (Ahmed
et al., 2013) then cleared in lactophenol and mounted in glyc-
erol jelly (El-Dakhly et al., 2012). Prepared slides were carefully
examined under a light microscopy and recovered helminths
were identified according to Yamaguti (1961) and Soulsby
(1982). 

The overall prevalence, average abundance and their dis-
tribution of collected helminths in the intestinal tract were
evaluated (Margolis et al., 1982). The mean intensity= Total
number of particular helminth species in a duck/Number of
infected ducks. The prevalence of helminth infection= Number

of ducks infected with a particular helminth species/ Number
of ducks examined. 

Histopathology

After removal of both tapeworms and nematodes, the mu-
cosal surface of the infected intestinal tract was taken for
histopathological examination. Pieces of the intestine were
fixed in 10% neutral buffered formalin, processed routinely for
paraffin embedding, sectioned at 5 mm and stained with
haematoxylin and eosin (HE) for photomicroscopy (Bancroft
and Stevens, 1996; El-Dakhly et al., 2012).

Statistical analysis

The prevalence and mean intensity were applied as de-
scribed by Margolis et al. (1982). Chi-square test (χ2) was em-
ployed to determine the possible association of parasite
prevalence relative to breeds and seasons.

Results

The current investigation revealed that out of 510 exam-
ined ducks of different breeds (native, mallard and Muscovy),
71 (13.92%) were infected with gastrointestinal helminths.
Ducks were infected by 13 species of helminths. The recovered
helminths were recognized as tapeworms (42/510; 8.24%) and
nematodes (40/510; 7.84%). No trematodes could be de-
tected. Mixed infections were recorded in 2.16% of examined
birds (Table 1). Furthermore, the prevalence of helminths
among native ducks was 17.31%, and that among mallard
ducks was 13.33% but the infection rate among Muscovy
ducks was 6%. Tapeworms were found in prevalences of
11.92%%, 6% and 2% in native, mallard and Muscovy ducks,
respectively, while nematodes were recovered in infection
rates of 9.62, 7.33 and 4%, respectively (Table 2). 

Currently, 8 species of cestodes were identified. The most
prevalent species was Raillietina tetragona (10/510; 1.96%) fol-
lowed by Raillietina cesticillus (8/510; 1. 57%) and Amoebo-
taenia cuneata (6/510; 1.18%). The lower abundant tapeworms
were Cotugnia digonopora (5/510; 0.98%), Raillietina echi-
nobothrida (4/510; 0.78%), Choanotaenia infundibulum (3/510;
0.59%), Hymenolepis apodemi-like (4/510; 0.78%) and Hy-
menolepis carioca (2/510; 0.39%). It has been found that 
Amoebotaenia cuneata had the highest intensity among the
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Table 1. The overall prevalence of helminth infections in examined
ducks in Beni-Suef, Egypt.

Infected ducks (n=510)
No. %

Tapeworms 42 8.24
Nematodes 40 7.84
Mixed infections 11 2.16
Total 71 13.92
No.: Number of infected ducks, %: Percentage of infection

Native ducks Mallard ducks Muscovy ducks
(n=260) (n=150) (n=100)

No. % No. % No. %
Tapeworms 31 11.92 9 6 2 2
Nematodes 25 9.62 11 7.33 4 4
Mixed infection 11 4.23 -   - - -
Total 45 17.31 20 13.33 6 6
P value 0.308

Table 2. The overall prevalence of intestinal helminths among different breeds of ducks

No.: Number of infected ducks; %: Percentage of infection; P value ˃ 0.05: non-significant (NS)



recovered helminths, while Hymenolepis carioca showed the
lowest one (Table 3 and Figs. 1, 2).

Concerning roundworms, five species were identified. The
most prevalent species was Ascaridia galli (26/510; 5.10%) fol-
lowed by Heterakis gallinarum (9/510; 1.76%). The least com-
mon nematodes were Subulura brumpti (3/510; 0.59%),
Trichostrongylus tenuis (1/510; 0.20%) and Epomidiostomum
uncinatum (1/510; 0.20%). It is worthy to mention that Heter-
akis gallinarum had the highest intensity among the recovered
nematode helminths (Table 3 and Figs. 3, 4).

Seasonally, it has been found that the highest prevalence
of duck helminthosis was found in autumn (19.18%; 14/73),
while the infection rate declined in other seasons; 13.46%
(28/208) in spring, 13.33% (12/90) in summer and 12.14%;
17/140) in winter (Table 4). 

Among cestodes, it was observed that Raillietina tetragona
was more prevalent in autumn, however, Raillietina cesticillus
was found in low percent in both spring and winter. Raillietina
echinobothrida was found in spring and autumn only. Amoe-
botaenia cuneata was detected in a lower prevalence in sum-
mer, autumn and winter. Furthermore, Cotugnia digonopora
and Hymenolepis apodemi-like were recovered only in summer
and autumn. Choanotaenia infundibulum and Hymenolepis
carioca were recorded in spring only. Concerning the nema-
todal worms, Ascaridia galli was more predominant in autumn,
however, Heterakis gallinarum was recovered in spring, sum-
mer and winter. Subulura brumpti was recorded in spring and
winter. Trichostrongylus tenuis was only detected in spring.
Furthermore, Epomidiostomum uncinatum was only found in
autumn (Table 5).

Table 3. The distribution and intensity of helminth infections in ducks.

Helminths Number of infected ducks Helminth burden Prevalence (%) Mean intensity
Tapeworms 42 - 8.26 -
Raillietina tetragona 10 35 1.96 3.5
Raillietina cesticillus 8 21 1.57 2.63
Raillietina echinobothrida 4 16 0.78 4
Amoebotaenia cuneata 6 44 1.18 7.33
Cotugnia digonopora 5 30 0.98 6
Choanotaenia infundibulum 3 13 0.59 4.33
Hymenolepis apodemi-like 4 30 0.78 10
Hymenolepis carioca 2 3 0.39 1.5
Nematodes 40 - 7.84 -
Ascaridia galli 26 123 5.1 4.73
Heterakis gallinarum 9 81 1.76 9
Subulura brumpti 3 11 0.59 3.67
Trichostrongylus tenuis 1 1 0.2 1
Epomidiostomum uncinatum 1 11 0.2 11

Table 4. The seasonal prevalence of cestodes and nematodes among ducks in Beni-Suef province, Egypt.

Spring Summer Autumn Winter
(n=208) (n=90) (n=73) (n=140)

No. % No. % No. % No. %
Tapeworms 13 6.25 6 6.67 14 19.18 9 6.43
Nematodes 15 7.21 6 6.67 11 15.07 8 5.71
Total 28 13.46 12 13.33 14* 19.18 17 12.14
P value 0.935

No.: Number of infected ducks; %: Percentage of infection; P value ˃ 0.05: non-significant (NS)
*: The total infected birds 14 including 11 ducks with mixed infection and 3 individuals had tapeworms only 

Table 5. The seasonal prevalence of recovered helminth species in ducks.

Spring Summer Autumn Winter
(n=208) (n=90) (n=73) (n=140)

No. W.B. % No. W.B. % No. W.B. % No. W.B. %
Raillietina tetragona 4 13 1.92 0 0 0 5 17 6.85 1 5 0.71
Raillietina cesticillus 1 3 0.48 3 7 3.33 2 8 2.74 2 3 1.43
Raillietina echinobothrida 3 13 1.44 0 0 0 1 3 1.37 0 0 0
Amoebotaenia cuneata 0 0 0 2 17 2.22 1 3 1.37 3 24 2.14
Cotugnia digonopora 0 0 0 2 15 2.22 3 10 4.11 0 0 0
Choanotaenia infundibulum 3 13 1.44 0 0 0 0 0 0 0 0 0
Hymenolepis apodemi-like 0 0 0 2 6 2.22 2 24 2.74 0 0 0
Hymenolepis carioca 2 3 0.96 0 0 0 0 0 0 0 0 0
Ascaridia galli 7 26 3.37 4 12 4.44 10 67 13.7 5 18 3.57
Heterakis gallinarum 5 61 2.4 2 6 2.22 0 0 0 2 14 1.43
Subulura brumpti 2 8 0.96 0 0 0 0 0 0 1 3 0.71
Trichostrongylus tenuis 1 1 0.48 0 0 0 0 0 0 0 0 0
Epomidiostomum uncinatum 0 0 0 0 0 0 1 11 1.37 0 0 0
No.: Number of infected ducks; W.B.: Worm burden; % : Percentage of infection 
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Fig. 1. Raillietina spp. recovered from domestic ducks. a) R. tetragona scolex showing 4 oval-shaped suckers (S) and rostellum (R) armed with minute
hooks. Scale bar= 150 µm. b) R. tetragona mature proglottids with unilateral common genital pores anterior to the middle part (arrowhead). Scale bar= 500
µm.  c) R. tetragona gravid proglottids with egg capsules containing several ova. Scale bar= 500 µm. d) R. echinobothrida scolex with circular-shaped
suckers (S) and rostellum (R) heavily armed. Scale bar= 200 µm. e) R. echinobothrida mature proglottids with unilateral common genital pores posterior
to the middle part (arrowhead). Scale bar= 500 µm. f) R. echinobothrida gravid proglottids with egg capsules containing several ova. Scale bar= 500 µm.
g) R. cesticillus scolex with rounded unarmed suckers (S) and retractable and piston-like rostellum (R). Scale bar= 100 µm. h) R. cesticillus mature proglottid
with genital pores anterior to the middle part. Scale bar= 500 µm. i) R. cesticillus gravid proglottid with egg capsules containing several ova. Scale bar=
500 µm.

Fig. 2. Adult cestodes rather than Raillietina spp. revealed from ducks. a) Cotugnia digonopora scolex. Scale bar= 500 µm. b) C. digonopora mature proglot-
tid. Scale bar= 500 µm. c) C. digonopora gravid proglottid. Scale bar= 500 µm. d) Amoebotaenia cuneata scolex. Scale bar= 100 µm. e) A. cuneata mature
proglottid. Scale bar= 200 µm. f) A. cuneata gravid proglottid. Scale bar= 200 µm. g) Choanotaenia infundibulum scolex. Scale bar= 200 µm. h) Ch. in-
fundibulum mature proglottid. Scale bar= 200 µm. i) Ch. infundibulum gravid proglottid. Scale bar= 200 µm. j) Hymenolepis carioca scolex. Scale bar=
200 µm. k) H. carioca strobila. Scale bar= 200 µm. l) Hymenolepis apodemi-like scolex. Scale bar= 200 µm. m) H. apodemi-like pregravid proglottid.
Scale bar= 200 µm.  
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Interestingly, the worm burden varied according to the
season. The highest worm burden was recorded for both of
Amoebotaenia cuneata (24 worms/bird) and A. galli (67
worms/bird) (Table 5).

Histopathologically, microscopic lesions consisted of se-
vere diffuse degenerative changes and necrosis of intestinal
mucosa as well as shortening of intestinal villi could be de-

tected (Fig. 5 a). Congestion of the submucosal blood vessels
that filled with numerous nucleated erythrocytes (Fig. 5 b) ex-
travasating from blood vessels into the intestinal mucosa, sub-
mucosa and tunica muscularis. The muscular layer had severe
degenerative changes associated with focal hyalinosis in cer-
tain areas (Fig. 5 c). Diffuse leukocytic infiltration was common. 

Fig. 3. Adult nematodes recovered from necropsied domestic ducks. A) Anterior end of adult Ascaridia galli showing a simple club-shaped oesophagus.
Scale bar= 500 µm. B) A. galli adult male posterior end showing subequal spicules (s), slit-like precloacal sucker (pre), narrow caudal alae (c) and well-de-
veloped caudal papillae (p). Scale bar= 200 µm. C) A. galli adult female showing straight and conical posterior end. Scale bar= 500 µm. D) Anterior end
of adult Heterakis gallinarum showing reduced lips (thick arrow), narrow lateral alae (arrowhead) and a strong posterior bulb-shaped oesophagus (arrow).
scale bar= 500 µm. E) H. gallinarum adult male posterior end showing unequal spicules (s), prominent and circular precloacal sucker (pre), large and well-
developed caudal alae (c) and caudal papillae (p). Scale bar= 200 µm. F) H. gallinarum adult female showing a pointed and tapered posterior end. Scale
bar= 500 µm. G) Anterior end of adult Subulura brumpti. Arrow denotes a clear constriction indicating a double-bulb-shaped oesophagus. Scale bar= 500
µm. H) S. brumpti adult male posterior end showing equal spicules (s), elongate slit-shaped precloacal sucker (pre). Scale bar= 200 µm. Inset:  caudal
papillae (p). Scale bar= 200 µm. I) S. brumpti female posterior end showing less pointed posterior end. Scale bar= 500 µm.

Fig. 4. Stomach and other intestinal nematodes revealed from examined domestic ducks. a) Posterior end of adult female Trichostrongylus tenuis. Note that
it gradually narrows to the tip of the tail. Scale bar= 100 µm. b) Posterior end of adult female Epomidiostumum sp. Note that it narrows suddenly towards
the tip. Scale bar= 200 µm.  
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Discussion

The present investigation revealed that the prevalence of
intestinal helminthosis in ducks was 13.92% in Beni-Suef,
Egypt. Such prevalence closely related to that reported by
Mahdy (1988) (12.5%) in Giza, Egypt and higher than that re-
vealed by AbouLaila et al. (2011) (4.54%) in Behera, Egypt and
Adang et al. (2014) (4.7%) in Nigeria. The current higher preva-
lence might be due to the environmental conditions appeared
to be favorable for the survival of eggs and the development
of insects (hymenopteras like ants, wasps and bees) which
serve as an intermediate hosts. Oppositely, Farjana et al. (2008)
and Adejinmi and Oke (2011) recorded higher infection rates
in Mexican ducks (96.7% and 65.4%, respectively). The higher
prevalence might be associated with the free range system of
management and rearing of village ducks as well as the am-
phibious habits of ducks exposing them to greater risk of par-
asitism (Shah-Fischer and Say, 1989).

The present study recovered eight species of tapeworms
and five species of nematodes, with a higher prevalence of
tapeworm infections rather than nematodes. Such finding
agreed with that revealed by Adang et al. (2014), who recov-
ered 7 species of helminths from ducks; 6 tapeworms and one
nematode. Meanwhile, Paul et al. (2015) reported 7 species of
nematodes and 3 species of tapeworms. On the other hand,
Farjana et al. (2004) recovered 17 species consisted of 11
trematodes, 4 tapeworms and two nematodes. Moreover,
Muhairwa et al. (2007) recovered 14 helminth species; 12 ne-
matodes and 2 tapeworms. The discrepancy in the prevalence
and intensity of helminths could be due to the availability of
the infective stages and intermediate hosts of those helminths
in areas where ducks feed. Also, the number of birds exam-
ined, age, sex and season are incriminated in the infection.  

The absolute lack of digenean trematodes in this study co-
incided with the findings of Permin et al. (1997), Yoriyo et al.
(2005), Luka and Ndams (2007) and Muhairwa et al. (2007).
Authors attributed such finding to the unavailability of inter-
mediate hosts (snails) in the study area.

Currently, the prevalence of tapeworms was 8.26%, which
was nearly close to that given by Busta (1980) (7.9%) in
Canada, and higher than that detected by AbouLaila et al.
(2011) (2.5%) in Egypt and McLaughlin and Burt (1979) (83.1%)
in Canada. It might be suggested that the higher prevalence
of tapeworms in the study area referred to being that the ex-
amined ducks could be more susceptible to tapeworm infec-
tions or due to the feeding habits of ducks, their free ranging
system and loose management. In the present work, eight
species of tapeworms were identified. Raillietina spp., were
the predominant species. Those helminths are cosmopolitan
and their existence is basically associated with malnutrition in
birds (Cheng, 1973; Soulsby, 1982). Their intermediate hosts,

beetles and ants, are available and abundant, thus extremely
serving an essential feed of ducks. This hypothesis explains
the occurrence of Raillietina species in infected ducks.     

Furthermore, the prevalence of nematodes in the exam-
ined ducks was 7.84% with the occurrence of five species. The
most prevalent one was Ascaridia galli (5.10%), followed by
Heterakis gallinarum (1.76%), Subulura brumpti (0.59%), Tri-
chostrongylus tenuis (0.2%) and Epomidiostomum uncinatum
(0.2%). These finding went parallel with findings of Adejinmi
and Oke (2011), who observed similar results in Southwestern
Nigeria. 

Although the majority of infected ducks (11.76%) had sin-
gle infection, mixed infections with two or more species were
also encountered (2.16%). Similar findings were previously re-
ported by Adejinmi and Oke (2011). Kennedy (1975) reported
that the availability of certain food at a particular time might
detect the infection, either single or mixed. The higher preva-
lence of single infections recorded in this study might be re-
ferred to the sequence of the parasite invasion, briefly, the first
parasite gain access the host, may acquire higher habitats and
establishment (Muhairwa et al., 2007; Yousuf et al., 2009).   

The seasonal variation influencing helminthosis in ducks
was previously reported (Birova et al., 1990; Panda et al., 1996;
McJunkin et al., 2003). Relatively higher prevalences with
helminth parasites were observed in rainy seasons, followed
by summer and winter (Anisuzzaman et al., 2005). In the cur-
rent investigation, the highest peak of infection was found in
autumn and summer with a less abundance in winter. Such
finding might be attributed to being the fact that insects and
other invertebrates, the food of birds, which harbor the inter-
mediate hosts of those helminths, are more abundant in hot
climates. 

It is worthy to mention that Epomidiostomum uncinatum
has been reported from one mallard duck. Mohammad (2015)
reported such nematode from a wide range of hosts. More-
over, it was reported from the mallard Anas platyrhynchos in
central Iraq by Mohammad and Al-Moussawi (2011), from the
marbled duck, Marmaronetta angustriostris (Mohammad,
2014), and from the shoveler, Anas clypeata (Al-Moussawi,
2014). 

Histopathologically, rare is reported about helminthosis-
induced pathological lesions in domestic ducks. Currently, de-
generative changes and necrosis of intestinal mucosa
including the intestinal villi were evident. Moreover, extrava-
sation of blood vessels into the entire epithelial lining oc-
curred. Authors suggested that the presence of various
tapeworm species which damage the host cells via their armed
suckers and rostellum might be the principal cause. As a result
of the host defense mechanism, inflammatory reactions with
mononuclear/polymorphnuclear leukocytes infiltrations were
easily recognized (Brener et al., 2006). Meanwhile, the infec-
tion with Raillietina and Hymenolepis spp. induces a catarrhal

Fig. 5. A cross section in the small intestine of infected domestic ducks. a) Severe degenerative changes and necrosis of intestinal villi associated with
severe submucosal leukocytic infiltration. b) Severe degenerative changes of the lining epithelium, marked leukocytic infiltration and congestion of sub-
mucosal blood vessels. c) Hyalinosis of the muscular layer. HE. Scale bar= 200 µm for all parts.   
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inflammation of the intestinal mucosa (Islam et al., 1988). Al-
though helminthiasis in ducks often with mild clinical symp-
toms, pathological lesions were observed in severe infections,
particularly when the tissue-invading parasites were involved. 

Conclusion

Due to the occurrence of a variety of helminths in domes-
tic ducks in Beni-Suef, Egypt, further works should be simul-
taneously done to investigate both endo- and ectoparasites
in ducks and other aquatic birds in the same districts and re-
lated areas with the same habits and environmental condi-
tions. Moreover, molecular studies are requested to explore
the appropriate existence of helminths, particularly tape-
worms.     
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