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ABSTRACT 
 

This study was designed to investigate the prevalence of gastrointestinal parasites 

in domestic turkeys and infection rates of gastrointestinal parasites infesting 

turkeys and the relationship with their ages. Seventy-one dropping samples were 

randomly collected from turkeys reared in Erbil city from April 2019 to the end 

of June 2019. To diagnose the parasites using wet cotton swabs, fifty swab 

samples were collected from the oral cavity, esophagus, and crop. Coprological 

examinations of the samples were carried out in the Laboratory of the Parasites/ 

Veterinary Medicine College / University of Mosul. The results also showed that 

the total percentage of infection with gastrointestinal parasites was 35.21%. Five 

nematode species were recorded in Erbil city turkeys, Heterakis gallinarum 28%, 

Capillaria spp. 24%, Trichostrongylus spp. 16%, Strongyloides avium 12% and 

Ascaridia galli 4%. Furthermore, Eimeria spp. of intestinal protozoan was 

diagnosed, with a 48% infection rate. Strongyloides avium larvae were detected in 

the turkeys' oral cavity swabs, with an infection rate of 4.0%. Results showed 

higher infection in > 8 weeks ago) (40%), 4 weeks age (30.76%), and 8 weeks 

age (27.77%). While the result of this indicates significant variations in the 

infection rates between the age of > 8 weeks and each of the ages of 4 weeks and 

8 weeks. The study revealed that the majority of infection was single infection 

(76%), followed by double infection (16%), and mixed infection (8%). 
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INTRODUCTION 
 

              Poultry is an important income source 

throughout the world. Poultry production includes 

different types of birds such as chickens, turkeys, 

ducks and ostrich. As the world human population is 

growing, the need for the protein of animal origin as a 

vital element of nutrients is essential. Poultry 

reproduction is the most effective and economical 

mode of meeting this request; due to the relatively 

small capital required to begin, the facility of feed 

availability and the quick puberty of the birds (Udoh et 

al., 2014; Dauda et al., 2016). 
 

              Poultry production in Africa and Asia is yet 

split into trade and rural systems of production, each 

with its properties for egg and meat production (Opara 

et al., 2014; Bahadory et al., 2014). 
 

      Turkeys are big birds that quickly gain popularity 

among small farmers due to their rapid replacement 

rate, higher feed transformation rate and lower land 

needs. It is said that these fowls can succeed more in 

dry conditions and resist heat as compared to chickens. 

The turkeys have a higher meat quality with little-fat 

content. Toms of turkeys are bigger than the females 

and their carcasses have a higher protein content than 

chicken carcass (Oso et al., 2008; Udoh et al., 2014). 

Consequently, turkey rearing compliments chicken 

production.The world's economic value of turkeys 

increased as a major exporter of protein (Ammar, 

2015). Its inhabitants were considered to increase in 

Iraq (Al-Alousi et al., 1994). 

 

        Gastrointestinal parasites represent one of the 

main obstacles limiting poultry production by affecting 

the growth rate resulting in malnutrition which 

eventually causes death. Parasites that may pervade the 

GIT of turkeys are protozoans, cestodes, nematodes 

and trematodes and may influence health status through 

loss of appetite, weakness, diarrhea, anemia, reduced 

egg production, retard growth, therefore, decreasing 

their economic value (Hafez, 2011; El-Dakhly et al., 

2016). 

 

       The studies about gastrointestinal parasites of 

turkeys (Meleagris gallopavo) in Iraq are few 

(Shamsuddin and Jasimm 1981) isolated Eimeria 

spp.; (Al-Dulaimi, 2013) and (Al-Moussawi, 2016) 

reported Heterakis spp. and Flayyih, (2014) recorded 

Histomonas spp.  
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        Several species of Eimeria that can infect turkeys 

include Eimeria meleagridis, E. meleagrimitis, E. 

dispersa, E. gallopavonis, E. adenoids, E. innocua, and 

E. subrotunda. Infection with E. adenoids and E. 

meleagrimitis can cause malabsorption, reduced feed 

intake, reduced growth, dehydration, poor feed 

conversion, and high mortality (Chapman, 2008).        

The gastrointestinal parasites of Meleagris gallopavo 

are few in Iraq with no studies carried out in Erbil city. 

 

       So, the present study aimed to determine the 

prevalence of gastrointestinal parasites of Meleagris 

gallopavo in Erbil, Iraq. 

 

MATERIALS AND METHODS 

The present study was conducted in Erbil city, 

Iraq, from April to the end of June 2019. A total of 71 

dropping samples from 71 birds were randomly 

collected from domestic turkeys (Meleagris gallopavo). 

A total of 50 swab samples were collected from the 

oral cavity, esophagus, and crop to diagnose the 

parasites using wet cotton swabs and examined by light 

microscope as mentioned by (Anderson et al., 2009; 

Mirzaei et al., 2016). The ages ranged from (4 weeks) 

to (> 8 weeks).  

 

The samples were collected using nylon 

gloves, placed in plastic bottles and transferred to the 

Parasite Research Laboratory at the College of 

Veterinary Medicine at the University of Mosul for 

coprological examinations to investigate the eggs of 

worms and intestinal protozoan cysts and oocysts, 

which included: Direct smears of feces, flotation with 

sugar solution and sedimentation method (Tagesu, 

2018; Dakheel Kremsh Alasadiy et al., 2022). Worm 

eggs and protozoan oocysts were photographed using a 

digital camera. Description, identification and 

measurements of the obtained eggs, oocysts and larvae 

were confirmed as demonstrated by (Opara et al., 

2014 Badparva, 2015; Isakakroudi et al., 2018). 

    
            The results were analyzed statistically using the 

program of Sigma stat 3.0, where the Chi-square test 

was used at a significant level (P<0.05) (Verzani, 

2004). 

 

RESULTS 

 
The current study revealed that turkeys were 

infected with different species of nematodes. The result 

showed six genera of parasites were identified in 

domestic turkeys; five were nematodes including 

Heterakis gallinarum (28%), Capillaria spp. (24%), 

Trichostrongylus spp. (16%), Strongyloides avium 

(12%), Ascaridia galli (4%). Furthermore, Eimeria 

spp. with 48% infection rate. Table (1) and  Fig. (1). 

 

Table 1: The infection rates of nematodes and 

Eimeria spp. in turkeys in dropping samples. 

 

Infection 

rates%  

No. of 

infected 

birds 

Species of parasite 

28 7 Heterakis gallinarum 

24 6 Capillaria spp. 

16 4 Trichostrongylus spp. 

12 3 Strongyloides avium 
4 1 Ascaridia galli 

48 12 Eimeria spp. 

 

Fig. 1: Eggs of a. Heterakis gallinarum 40X, b. 

Capillaria spp. 40X, c. Trichostrongylus spp. 40X, 

d. Strongyloides avium 40X, e. Ascaridia galli 40X, 

f. Oocysts of Eimeria spp. 40X. 
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              Out of 50 examined samples of oral 

swabs, Strongyloides avium larvae were detected 

in two of them, with an infection rate of 4%. Fig. 

(2). 

 

Fig. 2: a. Larva of Strongyloides avium 10X, b. 

The anterior end of the larva is 40X, and  
 

 

  Regarding the age, the lowest and the highest 

infection rates were noticed in the eight weeks 

(27.77%) and more than eight weeks (40%), 

respectively, which were significantly different at a 

level of (P <0.05). The results revealed that the total 

percentage of infection with nematode helminths and 

Eimeria was 35.21%, shown in table (2).  
 

Table 2: The infection rates and numbers of 

nematodes and Eimeria spp. in turkeys and its 

relationship with animal age: 
 

Infection 

rates% 
No. of 

infected 

birds 

Examined 

birds 
Age of 

turkey 

30.76a 4 13 4 weeks 

27.77a 5 18 8 weeks 

40.00b 16 40 > 8 weeks 

35.21 25 71 Total 

                
The different letters mean significant differences 

at (P <0.05). 
 

            For the type of infection, results indicate that 

the single infection was 76% and the mixed infection 

with more than two species represented the lowest 

infection rate of 8%, with significant differences 

between a single infection with double and mixed 

infections with more than two species of parasites. 

Table (3). 
   

Table 3: Types of infections with nematodes and 

Eimeria in turkeys. 
 

Infection 

rates%  
No. of 

infected 

birds 
Type of 

infection 

76a 19 Single infection 

16b 4 Double 

infection 

8b 2 Mixed infection  

35.21 25 Total 
 

The different letters mean significant differences 

at (P <0.05). 

 

DISCUSSION 

 
            The current study showed that the inspected 

turkeys were infected in Erbil city with different 

species of gastrointestinal nematodes and Eimeria spp., 

with a 35.21% total infection rate. However, the 

obtained percentage is lower than those in local and 

neighboring studies which were 82% (Al-Alousi et al., 

1994) and 75% (Bahadory et al., 2014), respectively. 

Our finding agrees with that recorded by Mohammed 

et al., (2017), who recorded 40% gastrointestinal 

infection of turkeys in Abuja city in Nigeria. Similarly, 

a local study mentioned that the total infection of 

turkeys in Diwaniyah city with nematodes was 46% 

(Almayali and Al shabani, 2017). The variations in 

infection rates may be due to the differences in the 

environmental conditions, climatic, seasonal and 

meteorological variations the number of animals 

examined, types of breeding and rearing and the 

diagnostic methods applied (Dagnachew et al., 2011). 

 
            Currently, five species of nematode eggs were 

detected in turkeys (Meleagris gallopavo) in Erbil city 

with various infection rates. Present study results were 

inconsistent with that of Oates et al., (2005), who 

recorded that wild turkeys in Nebraska were infected 

by different types of nematodes (Al-Mousawi, 2016) 

and found that 11.11% of turkeys were infected with 

Heterakis gallinarum in the Nasiriyah city. The highest 

Heterakis gallinarum and Ascaridia galli had lower 

infection rates of 28% and 4%, respectively. The 

percentage of infection with Capillaria spp. 

(Bahadory et al., 2014; Dauda et al., 2016; Jegede et 

al., 2019). 

 

            The infection rate with Trichostrongylus spp. in 

this study was 16%. Nevertheless, this result was lower 

than (Hon et al., 1975), who reported a 33% infection 

rate with these worms. 
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            The study indicated that turkeys were infected 

with Strongyloides avium worms at a rate of 12%. On 

the other hand, some researchers indicated that turkeys 

were infected with this species of worms, up to 48%, 

2.5% and 32% (Hon et al., 1975; Dauda et al., 2016 

and Jegede et al., 2019), respectively. The difference 

could partially be due to the type of breeding (domestic 

and wild), environmental conditions, and the number of 

examined samples. Also, the study records intestinal 

protozoa of Eimeria spp. with an infection rate of 48%. 

The detected result agreed with Ola-Fadunsin et al., 

(2019). 
  

           The source of infection is possibly either 

directly via prehension and contact of the larvae by the 

mouth of the host or through penetrating the skin. The 

study documented the presence of Strongyloides avium 

larvae in the oral swabs at a rate of 4%. Later, the 

larvae migrated to the bronchi, trachea, and esophagus. 

The ultimate arrival occurs at the small intestine and 

cecum, where the adult worms settle down (Ye et al., 

2022). 
 

             Regarding the age, it was found significant 

differences at (P < 0.05) between the age groups, with 

a higher prevalence rate seen among the (>8 weeks) 

group (40%). It is proposed that younger turkeys had 

little resistance due to their limited exposure with 

subsequent lower immunity compared with the 

prolonged exposure of the older turkeys and the 

completion of their immune system. (Ozougwu et al., 

2021). 
 

             Infection with single gastrointestinal parasites 

in turkeys was popular in this study (76%), compared 

with the mixed infection (8%), with significant 

differences between a single infection with both double 

and mixed infection with three species or more at (P 

<0.05). Single or mixed worm infection might be due 

to the feeding behavior of turkeys, Appropriate 

environmental conditions, and environmental 

contamination with the helminth eggs (Udoh et al., 

2014). 
 

CONCLUSION 

            We conclude that turkeys are susceptible to 

infection with different species of intestinal nematodes 

and protozoa parasites, which negatively affect the 

production and growth of the turkeys. Strongyloides 

avium larvae were found in the oral swabs; the source 

of infection is possibly either directly via the mouth of 

the host or through penetrating the skin. 
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