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ABSTRACT

 This study was conducted to investigate the prevalence of haemoprotozoa  among  Anas  platyrhynchos in Baghdad city/Iraq. A total of 60 mallards 
(Anas  platyrhynchos) of both sexes (males and females) with body weight ranges from (1-1.6kg) purchased from local markets of Baghdad city were divided into 
4 groups (15birds in each month)  during a period from 1- December2014 to   31- March 2015. Two types of protozoa were detected: Plasmodium relictum and 
Leucocytozoon simondi. The prevalence of the mentioned types was 46.66% (28/60) and  16.66% (10/60) respectively. 
Results revealed that there was no significant difference among infection rates due to month and sex of bird. The infection rate of Plasmodium relictum ranged from 
33.33% in January to 66.66% in March. On the other hand, the infection rate of Leucocytozoon simondi  ranged from  6.66% in December to  (33.33%) in March.  
Keywords:  Haemoprotozoa, Anas  platyrhynchos, Leucocytozoon simondi, Plasmodium relictum. 
 
INTRODUCTION 

The mallard (Anas  platyrhynchos) is a dabbling  duck  

belonging to the surface-feeding ducks tribe , which is 

common in Europe, North America and Asia (Nowak et al., 

2011). It is usually found in the coasts of the North Sea and 

the Baltic Sea, although this bird can also reach the 

Mediterranean sea and the Black sea (Tomiałoj´c and 

Stawarczyk, 2003 and Okarma and Tomek, 2008). It is 

resides on sheltered banks of fresh water reservoirs and 

more common in built-up areas (Tomiałoj´c and Stawarczyk, 

2003), especially in large cities. Its diet is dominated by 

plants and occasionally feeds on land and aquatic 

invertebrates(Sikora et al., 2007).   

Parasitic diseases come first among other disease that cause 

reduction in productivity of rural poultry (Adejinmi and Oke , 

2011). Haemos-poridians (Sporozoa: Haemosporida) are a 

group of endoparasitic protists that inhabit a broad range of 

host species of amphibians, reptiles, birds and mammals and 

use blood-sucking dipteran insects as vectors. These 

protozoans are worldwide distributed and spread through a 

wide range of habitats and geographical regions. There are 

three main genera of haemosporidians that infect birds: 

Plasmodium, which is the causal agent of true avian malaria, 

and Haemoproteus and Leucocytozoon, which cause other 

related haemosporidioses. Based on morphological variation, 

about 175 species have been described so far within the 

genera Plasmodium and Haemoproteus. These parasites 

have been recorded in about 68 per cent of the avian 

species that have been examined and infect almost every 

order of birds, (Valkiūnas, 2005). Intense interest in 

hematozoa of the anatidae was first kindled when heavy 

mortality of ducks was initially recorded (Wickware, 1915). 

Avian haematozoa, especially haemosporidia, including 

species of Haemoproteus, Leucocytozoon and Plasmodium 

are transmitted by blood-sucking dipteran insects 

(Krizanauskiene et al., 2006), these parasites occur 

worldwide, irrespective of climatic barriers (Wiersch et al., 

2007). In the infected birds, the clinical disease is associated 
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with fever, depression, anorexia, loss of body weight, 

dyspnea, hepatomegaly, splenomegaly, ocular 

haemorrhage, haemolytic anaemia, (Aiello, 1998 and 

William, 2005). Mortality in bird due the disease may be up 

to 90 % (Jordan and Pattison, 1998). Severe infections by 

haemosporidian can lead to death and involves different 

physiopathological phenomena such as anemia, thrombo- 

cytopenia and inflammation (Cannell et al., 2013). Avian 

haemosporidioses can be severe or even lethal for domestic 

birds and for birds in zoos (Ferrell et al., 2007). At the 

population level, haemoparasites can affect their hosts by 

reducing fitness parameters such as body condition, 

reproductive success and survival (Stjernman et al., 2004). 

MATERIALS AND METHODS 

A total of 60 mallards (Anas  platyrhynchos) of both sexes 

(males and females) with body weight ranges from (1-1.6kg) 

purchased from local markets of Baghdad city were divided 

into 4 groups (15birds in each month)  during a period from 

1- December2014 to   31- March 2015 at the laboratory of  

Parasitological Department / Veterinary Medicine College 

/Baghdad University. The birds were slaughtered. A thin 

blood smears were made immediately from each bird, air 

dried, fixed in absolute methyl alcohol, and stained with 

Giemsa stain at strength 1:10 at pH 7.2 for one hour wash 

with tape water and then air dried (Cable, 1957). Then, the 

slides were examined under the microscope at a higher 

magnification (100X) for the detection and of blood  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Protozoa (Soulsby, 1982; Levine, 1985, and Springer, 

1997). 

RESULTS  

1. The Prevalence of blood  protozoa   

Results showed that the prevalence of Plasmodium 

relictum and Leucocytozoon simondi in Anas platyrhynchos 

was 46.66% (28/60) and 16.66%(10/60) respectively 

(Table ,1 and Figures 1,2). 

2. Infection rate of  blood protozoa according to the 

months 

Results revealed that the differences in infection rate of 

blood protozoa due to months were not significant (Chi-

square= 3.75, P=0.28) in  Plasmodium relictum  and in 

Leucocytozoon simondi  (Chi-square= 4.32, P=0.22) 

(Table 1). The infection rates of Plasmodium relictum  in 

December, January, February and March were 40.00, 

33.33, 46.66, and 66.66%  respectively. The 

corresponding infection rates of Leucocytozoon simondi  

were 6.66, 13.33, 13.33 and 33.33% respectively. 

3. Infection rate of  blood protozoa according to the sex 

Table 2 illustrate the infection rates of Plasmodium 

relictum and    Leucocytozoon simondi. Statistical analysis 

showed that the differences of infection rate between 

males and females were not significant for the two types 

of protozoa. 16.66% (10/60) was recorded in Males 

(47.82% and  21.73%) and females (45.94% and 

13.51%) (Table: 2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table (1): The  prevalence of blood  protozoa  of Anas platyrhynchos domestics. 

No. of infected birds with 
Leucocytozoon simondi  (%) 

No. of infected bird with Plasmodium relictum  
(%) 

No. of examined birds Months 

1(6.66) 6(40) 15 December 
2(13.33) 5(33.33) 15 January 
2(13.33) 7(46.66) 15 February 
5(33.33) 10(66.66) 15 March 

10(16.66) 28 (46.66) 60 Total 
 

Table (2): Infection rates of blood  protozoa  of Anas platyrhynchos domestics according to sex. 

No. of infected birds 
Leucocytozoon simondi   (%) 

No. of infected birds Plasmodium relictum  (%) No. of examined birds Sex 

5 (21.73) 11 (47.82) 23 Males 
5 (13.51) 17 (45.94) 37 Females 
10 (16.66) 28 (46.66) 60 Total 

 *P ≥0.05  
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DISCUSSION 

Leucocytozoon is transmitted from one definitive host to the 

next by certain species of black flies of the family 

Simuliidae. While not all species of blackflies are natural 

vectors, numerous species of the Simuliidae  have been 

implicated as probable vectors (O'Roke, 1934; Shewell, 

1955; Fallis et al.,1956; and Tarshis ,1965), and can infect 

100% of mallards and black ducks in some populations in 

northeastern North America (Trainer et al., 1962 and Bennett 

et al., 1974, 1975, 1991). In contrast, Leucocytozoon is 

rarely re-ported from central North America (Burgess, 

1957). Differences in Leucocytozoon prevalence arise 

because, in the latter area, black fly vectors have less swift 

water breeding habitat and are often insufficiently nu-

merous to spread the parasite (Herman, 1968). Chernin 

(1956b), which showed that the seasonal increase in 

parasitemia, or spring relapse, in L. simondi coincides with 

egg – laying  in  ducks  O’ Roke  (1931, 1934)  found  high 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

prevalences of L. simondi (up to 100%) in wild black ducks 

(Anas rubripes) and mallards (Anas platyrhynchos) from 

Douglas Lake and stated that brood sizes were noticeably 

reduced by L. simondi-caused mortality. O’Roke (1934) and 

Chernin (1956a) found prevalences near 100% in farm-

raised Pekin ducks (Anas platyrhynchos) from the University 

of Michigan Biological Station (UMBS) area. The prevalence 

rates of Plasmodium sp. infections of  birds  were 27 % in 

Ghana (Poulsen et al., 2000), 15 % in Zimbabwe (Permin et 

al., 2002) and 29.5 % in Malawi ,The incidence rate of 

avian malaria infections of seabirds was 87.3 % in Cape 

Receife, South Africa (Schultz and Whittington, 2005). In 

Brazil, some studies have investigated the occurrence of 

parasitism by Plasmodium spp. and Haemoproteus spp. in 

wild birds in areas with different ecological characteristics 

and very different conservation (Lacorte et al., 2013, 

Silveira et al., 2013, Vanstreels et al., 2014). Host-parasite 

interactions can be locally influenced by abiotic factors such 

 
Figure (1): Plasmodium relictum  in the red  blood cells (Red Arrow ). 

 

 
Figure (2): Leucocytozoon simondi  in the white blood cells (Red Arrows) 
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as climate, season or habitat type, and by biotic effects such 

as host age or sex (Sol et al., 2003), causing each parasite’s 

prevalence to vary throughout its distribution range. Local 

changes in the equilibrium of this system, such as climate 

changes or the introduction of new species, may originate the 

risk of disease outbreak (Atkinson and van Riper III 1991). 

Haemosporidian transmission to avian hosts may occur either 

in discrete seasons or throughout the year, depending on 

climate, region, parasite life cycle and vector distribution 

(Waldenström et al., 2002). Some haemosporidians can 

switch hosts between resident and migrant populations of a 

single bird species or between different species, sometimes 

even from different families (Hellgren et al., 2009 ). the 

environmental characteristics of each habitat influence vector 

abundance, which affects transmission and prevalence of 

parasites (Sol et al.,2000). One of the prominent features of 

avian malaria is a wide variation among host species in 

parasite prevalence – that is, in the proportion of individuals 

infected with haematozoa in a population. Among other 

factors, prevalence is affected by the immunological 

capacity of the host to either prevent parasite infection or to 

clear established infections (Atkinson and van Riper III 1991). 

Environmental factors play a considerable role in the 

evolution of Plasmodium and the transmission of malaria 

(Hume et al.,2003). Shamsuddin and Mohammad (1980) 

were the first to report on haematozoa of some Iraqi birds. 

They examined 37 birds species recording 5 species of  

Haemproteus , 1 of Plasmodium and records of microfilariae 

from 6 passerine hosts. Then Mohammad (1990) examined 

15 species of them recording 6 species of Haemoproteus, 2 

of Leucocytozoon, and records of Trypanosoma and 

microfilariae from 2 and 4 birds hosts respectively. Recent 

studies have reported a positive association between avian 

malaria prevalence and increasing temperatures, thereby 

potentially widening the distribution of avian malaria (via 

their vectors) to higher elevations (Freed et al., 2005; 

Sehgal, 2010; Imura et al., 2012). 
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