
Bulgarian Journal of Veterinary Medicine (2009), 12, No 2, 143−148  

COMPARATIVE STUDIES ON SOME EPIDEMIOLOGICAL 
ASPECTS OF EIMERIOSIS IN TURKEYS BETWEEN SOME 

REGIONS IN BULGARIA AND TURKEY 

V. TS. KOINARSKI1, P. N. PRELEZOV1, S. OKURSOY2 & TS. V. KOINARSKI 

1Department of Veterinary Microbiology, Infectious and Parasitic Diseases, 
Faculty of Veterinary Medicine, Trakia University, Stara Zagora, Bulgaria; 

2Department of Parasitology, Faculty of Veterinary Medicine,  
Uludağ University, 16059 Görükle-Bursa, Turkey 

Summary 

Koinarski, V. Ts., P. N. Prelezov, S. Okursoy & Ts. V. Koinarski, 2009. Comparative stu-
dies on some epidemiological aspects of eimeriosis in turkeys between some regions in 
Bulgaria and Turkey. Bulg. J. Vet. Med., 12, No 2, 143−148. 
 
By means of turkeys’ faecal samples flotation with NaCl solution, the species composition of Eimeria 
spp. has been determined in 16 settlements in the Republic of Bulgaria and 4 settlements in the Re-
public of Turkey. In Bulgaria, the following species were detected: Eimeria adenoeides; E. melea-
gridis; E. meleagrimitis; E. gallopavonis; E. subrotunda, as well as Isospora heisini, whereas in Tur-
key − Eimeria adenoeides; E. meleagridis; E. meleagrimitis and E. subrotunda. The species E. subro-
tunda was observed for the first time in Bulgaria. The highly pathogenic species E. adenoeides was 
the dominant one in Bulgaria. In Turkey, E. meleagrimitis was the most prevailing. From all 1077 
turkeys studied in Bulgaria and 161 in Turkey, 586 (54.4%) and 28 (17.4%) were infected with 
Eimeria, respectively. The infection in our country was generally with a low intensity – up to 50  
oocysts per gramme faeces − in 371 (63.6%) of affected birds. Only in 5 birds (0.01%) a high-
intensity infection was observed with 500 to 8200 oocysts per gramme faeces.   

Key words: coccidia, Eimeria, epidemiology, protozoa, turkeys 

INTRODUCTION 

In 1895, Smith described eimeriosis as a 
new morbidity in turkeys. Nowadays, it is 
encountered in all countries with deve-
loped turkey breeding industry. During 
the past century, the disease was reported 
in a number of European countries such 
as England (Clarkson & Gentles, 1958); 
France (Yvore et al., 1978); Hungary 
(Pellerdy, 1974), Тurkey (Aydemir, 1985); 
Russia (Utebaeva, 1972), Bulgaria (Go-
lemanski, 1964; Koinarski, 1987), as well 
as in America (Moore, 1947). The prob-
lems due to the wide distribution of 

eimeriosis among turkeys are also related 
to economical losses, due to retarded 
growth and development of turkey poults, 
poor feed conversion ratios, and very fre-
quently – with high mortality rates – from 
7 to 10% (Koinarski, 2002). Golemanski 
(1964) informed that the mortality in 20-
day-old turkey poults could be as high as 
66.6%. According to Froyman et al.  
(2002) eimeriosis in turkeys, if caused by 
certain species, could be quite serious. 
Numerous authors indicate Е. adenoeides 
as the most pathogenic species (Hein, 



Comparative studies on some epidemiological aspects of eimeriosis in turkeys between some ...  

1969; Augustine & Danfort, 1989; Hafez, 
2000). Its pathogenicity was shown to 
increase in association with some micro-
bial pathogens such as Salmonella Enteri-
tidis (Koinarski et al., 2006). 

In Bulgaria, there are reports about the 
species variety of Eimeria and the epide-
miology of eimeriosis in turkeys. (Gole-
manski, 1964; Koinarski & Kamburov, 
1984; Koinarski, 1987) but they all refer 
to periods from more than 20 years ago.  

With this connection, it would be in-
teresting to determine the species variety 
and prevalence of Eimeria species among 
turkeys in Bulgaria and to compare them 
to data from the neighbouring Turkey. 
Thus, the purpose of the present study 
was to investigate some aspects of the 
epidemiology of eimeriosis in turkeys in 
different regions of Bulgaria and Turkey.  

MATERIALS AND METHODS 

By means of the NaCl flotation technique, 
1077 faecal samples from turkeys owned 
by private owners from 16 settlements in 
the Republic of Bulgaria and 161 samples 
from 4 settlements in the Republic of Tur-
key, have been examined. The number of 
oocysts per gramme faeces was deter-
mined by the quantitative ovoscopic 
method of McMaster. Only sporulated 
oocysts, observed and measured under a 
microscope  (AXIOSCOPTM, Zeiss, Jena) 
were used for species identification. Posi-
tive coprological samples were put in a 
thermostat at 28 ± 3 оС for 72 h, after 
addition of 2.5% potassium dichromate 
solution. The dimensions of oocysts and 
data reported by others (Davies et al., 
1963; Pellerdy, 1965; Edgar, 1985; 
Soulby, 1986) were taken into considera-
tion in the determination of Eimeria spe-
cies. 

RESULTS 

Data presented in Table 1 evidenced that 
586 (54.4%) of the 1077 examined tur-
keys from Bulgaria were infected with 
one or more Eimeria species. In 365 cases 
(62.3%) there was a monoinfection and in 
221 (37.7%) – mixed infection was pre-
sent. Two oocysts species were detected 
in 200 (34.1%) of positive faecal samples 
and in 21 (3.6%) – 3 species were in-
volved. The most commonly encountered 
combination was that of E. adenoeides/E. 
meleagridis.  

The quantitative ovoscopy showed 
that in 371 (63.6%) оf infected birds, the 
intensity of infection was low (with up to 
50 oocysts per 1 g faeces). High intensity 
of the infection with 500 to 8200 oocysts 
per 1 g faeces was established only in 5 
(0.01%) turkeys. According to data from 
Table 1, five Eimeria and one Isospora (I. 
heisini) species were detected in our 
country, the latter being present only in 2 
of tested settlements. The prevailing spe-
cies was E. adenoeides, followed by Е. 
meleagrimitis. The third in occurrence 
was Е. meleagridis. The least prevalent 
species was E. subrotunda. 

Table 2 shows the results from the 
ovoscopy of 161 faecal turkey samples 
obtained from 4 settlements in the Repub-
lic of Turkey. Twenty eight (17.4%) sam-
ples were positive for Eimeria oocysts. In 
20 (71.4%) there was a monoinfection, 
whereas in 8 (28.6%) – mixed infection 
with 2 involved Eimeria species. The 
most frequent combination was that be-
tween E. meleagridis and E. meleagri-
mitis. Three Eimeria species were de-
tected, with predominance of E. melea-
grimitis. The highly pathogenic E. ade-
noeides was observed only in one bird. 
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Table 2. Species composition of Eimeria among turkey population in the Republic of Turkey 
 

DISCUSSION 

Pellerdy (1974) has enumerated 7 
Eimeria species that parasitize on turkeys. 
In his view, 4 of them (E. adenoeides; E. 
meleagridis; E. meleagrimitis and E. gal-
lopavonis) are pathogenic, and the patho-
genicity of one species, namely E. dis-
persa, is questionable. With this regard, 4 
of Eimeria species detected by us among 
the turkey population in Bulgaria, are 
pathogenic. The E. adenoeides species, 
specified by a number of investigators as 
being the most pathogenic (Pellerdy 
1974; Augustine & Danfort, 1989; Hafez, 
2000) was the most prevalent. Our results 
indicated that Eimeria organisms were 
very widely distributed and are detected 
in spontaneous infections in more than 
50% of turkeys in Bulgaria. In over 60% 
of cases, the infection was with low inten-
sity, i.e. a oocyst carriership was present 
rather than a clinically manifested infec-
tion. This fact should not however be 
encouraging, as such turkeys are a source 
and vector of infection for young poults.  

Having studied in 1984 the species 
composition of Eimeria among turkeys in 

Bulgaria, Koinarski & Kamburov con-
firmed that the most prevalent species 
was E. meleagridis. According to data 
from the present study, E. adenoeides is 
the dominant species now. In similar stud-
ies performed earlier (Golemanski, 1964; 
Koinarski & Kamburov, 1984, Koinarski, 
1987), the species Е. subrotunda has not 
been detected. With the present study, this 
species is established for the first time in 
Bulgaria. Although it is the least frequent 
among the five detected Eimeria species, 
the present data showed undoubtedly that 
the species variety of Eimeria was ac-
tively changing with time. 

Throughout the parallel investigations 
carried out in the Republic of Turkey, 3 
Eimeria species have been identified in 
turkeys. In the country, the highly patho-
genic small intestinal species E. melea-
grimitis was predominating, in spite of 
the highly pathogenic Е. adenoeides, en-
countered in Bulgaria, that is mainly 
colonizing the caeca. The species ob-
served in Bulgaria Е. gallopavonis, E. 
subrotunda, and the only Isospora spp. in 
turkeys − I. heisisni, were not detected in 
Turkey.  It could not be definitively said 

Settlement  
1 2 3 4 Total    

Number studied  33 6 87 35 161 
Number (%) infected  5 (15.2) 4 (66.7) 2 (2.3) 17 (48.6)   28 (17.4) 
E.adenoeides − − − 1 (5.9)     1 (3.6) 
E.meleagridis 2 (40.0) 3 (75.0) − −     5 (17.9) 
E. meleagrimitis 2 (40.0) −   1 (50.0) 11 (64.7)   14 (50.0) 
E. meleagridis 
E. meleagrimitis 

1 (20.0) 1 (25.0) −  3 (17.6)     5 (17.8) 

E. adenoeides 
E. meleagrimitis 

− −   1 (50.0) 1 (5.9)     2 (7.1) 

E. meleagrimitis 
E. subrotunda 

− − − 1 (5.9)     1 (3.6) 
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whether these species were not present in 
this country at all because of the smaller 
number of examined samples and lack of 
data from other authors. On the basis only 
of the present results, it could be sug-
gested that the incidence of Eimeria in-
fection in turkeys was lower in Turkey 
than in Bulgaria. The species variety in 
the former country was less diverse. The 
percentage of mixed parasitic infections 
encountered in Turkey was lower and 
there was no associated infection with 
involvement of 3 species of oocysts. 

The comparative investigations car-
ried out in Bulgaria and Turkey, did not 
identify the Eimeria species, specific for 
turkeys, i. e. E. dispersa and E. innocua. 
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