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Abstract

This study aimed to identify the frequency of occurrence of Eimeria species in Holstein (taurine dairy cattle) and 
Nelore (zebu beef cattle) on 12 farms in the state of Goiás, Brazil. A total of 2,601 animals were evaluated, and the 
cattle were divided into the following age-group categories: up to three months old, four to eight months old, nine 
to 16 months old and cows. Fecal samples were collected directly from the rectum of all animals. None of the cattle 
presented any clinical signs of eimeriosis during the survey. From the results obtained, it could be concluded that higher 
rates of infection by Eimeria spp. were observed in Holstein cattle between the 1st and 16th months of age and in Nelore 
cattle between the 1st and 8th months of age. Twelve and nine Eimeria species were diagnosed in Holstein and Nelore 
cattle, respectively. However, Eimeria zuernii was more prevalent in animals up to three months old, while Eimeria bovis 
was more common in the remaining categories (cattle aged four months and over). Future studies on the epidemiology 
and/or seasonality of infection by Eimeria species in cattle, from birth onwards, are needed in order to better understand 
the dynamics of E. zuernii and E. bovis occurrences, especially in cattle under three months of age.
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Resumo

O presente trabalho teve como objetivo identificar a frequência das espécies de Eimeria spp. em bovinos holandeses 
(bovinos de leite) e Nelore (bovinos de corte) em 12 propriedades no Estado de Goiás. Foi avaliado um total de 
2.601  animais, e em cada propriedade, os bovinos foram divididos nas seguintes categorias conforme a idade: até 
3 meses, 4 a 8 meses, 9 a 16 meses e vacas. Amostras de fezes foram coletadas diretamente da ampola retal dos animais. 
Com base nos resultados obtidos pode-se concluir que em holandeses e Nelores, o maior número de bovinos infectados 
por Eimeria spp. foi observado do 1º ao 16º e do 1º ao 8º meses de idade, respectivamente. Não houve nenhum caso 
de eimeriose clínica durante a pesquisa. Doze e nove espécies de Eimeria foram diagnosticadas em holandeses e Nelores, 
respectivamente. As duas espécies mais frequentes foram Eimeria bovis e Eimeria zuernii, entretanto, E. zuernii foi mais 
prevalente em animais até os 3 meses de idade, enquanto que E. bovis foi a mais frequente nas demais categorias de 
bovinos, a partir dos 4 meses de idade. Futuros estudos relacionados à epidemiologia e/ou de sazonalidade da infecção 
por espécies Eimeria spp., em bovinos desde o seu nascimento, são necessários, a fim de melhor entender a dinâmica de 
ocorrência de E. zuernii e E. bovis principalmente em bezerros com até 3 meses de idade.
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Introduction

The cattle industry is of huge social and economic importance 
worldwide. Among the main hindrances to production are 
gastrointestinal illnesses, especially in relation to younger 
animals. Their impact on production usually consists of the 
consequences of delayed growth, and even mortality in some 
cases (FELIPPELLI et al., 2014).

Among the main intestinal illnesses, eimeriosis stands out. 
This disease is caused by protozoa belonging to the phylum 
Apicomplexa, class Coccidia and genus Eimeria. Twelve species that 
can parasitize cattle have already been described (JOYNER et al., 
1966; JOLLEY & BARDSLEY, 2006). These present complex 
biological cycles characterized by fast dissemination. Their infective 
form (sporulated oocysts) are spread on soil, vegetation or water 
and are able to remain viable for months in these environments 
(SVENSSON et al., 1994; LIMA, 2004).

Although there are 12 Eimeria species with the potential to 
cause losses of productivity in herds around the world, E. zuernii 
and E. bovis are considered to be the most pathogenic species, 
and these are responsible for clinical cases of eimeriosis in cattle 
(LIMA, 2004; TAUBERT et al., 2008; BRUHN et al., 2011). 
Both of these species, depending on animal category and degree 
of infection, can cause severe damage to their hosts and may even 
lead to mortality among cattle in the most susceptible categories 
(LIMA, 2004; TAUBERT et al., 2008; BRUHN et al., 2011).

Although eimeriosis is widely distributed, the frequencies of the 
parasite species that cause it in some regions of the world, including 

Goiás Brazil, are still unknown. Eimeria species parasitizing cattle 
have been identified in some regions of Brazil (REBOUÇAS et al., 
1994; ALMEIDA et al., 2011; BRUHN et al., 2011 whith incidence 
rate of 22.6% to 43.6%), as well as in Tanzania (CHIBUNDA et al., 
1997 - incidence of 35.0%), Turkey (CICEK et al., 2007 - incidence 
of 20.0%), Pakistan (REHMAN et al., 2011 - incidence of 47.9%), 
Germany (BANGOURA et al., 2012 - incidence of 95.4%), Iran 
(BAHRAMI & ALBORZI, 2013 - incidence of 50.4%), United 
States (LUCAS et al., 2014 - incidence of 96.0%) and Poland 
(TOMCZUK et al., 2015 - incidence of 52.8%). Moreover, in 
the literature consulted, there are no studies describing species 
identification of Eimeria spp. in cattle in the state of Goiás, 
central‑western region of Brazil, and this factor served as the 
motivation for conducting the present study.

Within this context, the objective of the present investigation 
was to identify the frequencies of occurrence of Eimeria species 
and their degree of infection in naturally infected Holstein (taurine 
dairy cattle) and Nelore (zebu beef cattle) cattle in different age 
groups, in the Brazilian state of Goiás.

Materials and Methods

Selection of farms and animals

The present study was conducted between March 2015 
and December 2016, on 12 farms, among which six focused 
on milk production and six on beef production. These farms 
were located in 12 different municipalities in the state of 

Figure 1. Spatial distribution of the municipalities in which the 12 rural properties were analyzed during the experiment, divided by aptitude 
(green counties cities indicate milk producing farms [Holstein cattle] and brown counties represent beef cattle herds [Nelore animals]).
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Goiás (Figure 1). The climate in this state comprises tropical 
savanna, which corresponds to Köppen climate classification 
categories “Aw” and “As”. The average annual temperature is 
23 °C. The rainy season ocorrus from October to April andthe 
dry season from May to September.

With the objective of analyzing the parasite burdens of 
Eimeria spp. in cattle of different ages, on each farm, the animals 
evaluated were divided into the following age categories: up to 
three months old, four to eight months old, nine to 16 months 
old and cows. None of the farms selected presented any history 
of using any formulations or drugs that have any effects against 
eimeriosis. The herds of beef cattle were formed by Nelore animals 
(zebu beef cattle), which were managed through extensive breeding 
systems, in which the animals were provided with pasture and 
water ad libitum, but did not receive any supplementary feed.

In the herds that were focused on milk production, nearly 
99% of all animals were Holstein (taurine dairy cattle). On two 
of the farms selected, there were a few half-breed Holstein cattle 
but, since the number of half-breed animals was not significant, 
all cattle originating from these farms were considered to be of 
European origin, i.e. Taurine dairy cattle.

To better understand the degree of Eimeria infection in the 
different categories (age) and aptitude (milk or beef cattle), the 
results of the OoPG counts were subdivided into scales of values, 
according to recommendations made by Lopes  et  al. (2013), 
adapted, and will be presented in the Tables 1 an 4 of the present 
manuscript.

In this case, suckling calves were reared in isolation from 
their mothers in “houses” (Australian or Argentinian systems) or 
even in collective stalls. After weaning, which took place when 
the animals were approximately three months old, they were 
released into paddocks containing grass. On all the milk-producing 
farms, from weaning until first calving, the females were reared 
on pasture. On four of these farms, paddock rotation was used. 
Dry and/or lactating cows were reared using paddock rotation or 
fixed paddocks (no rotation system) or, in some cases, were kept 
in barn compounds. On all six dairy farms, all animals in the 

different categories with aptitude for milk production received 
daily supplementation with commercial feed.

Collection of fecal samples and observation of animals

On these 12 farms, fecal samples were collected from 
2,601  cattle, comprising 1,907 of Nelore animals (zebu beef 
cattle) origin and 694 of Holstein (taurine dairy cattle) origin. 
All the samples were obtained directly from the rectum of the 
animals and, after individual identification (using the animal’s 
ID number), these samples were stored in isothermal containers 
filled with ice. They  were subsequently sent to the Veterinary 
Parasitology Center of the Veterinary and Animal Husbandry 
School, Federal University of Goiás (Centro de Parasitologia 
Veterinária da Escola de Veterinária e Zootecnia da Universidade 
Federal de Goiás, EVZ/UFG), for processing.

Additionally, at the time of the sample collection, all the cattle 
were evaluated for the presence of diarrhea, with or without blood, 
in an attempt to correlate any such symptoms to possible infection 
of these cattle by Eimeria spp. The aim was to determine whether 
eimeriosis might be occurring clinically in the herds, and to what 
extent this might be occurring (percentage).

Processing of samples and identification of Eimeria 
species

From each feces sample collected, an aliquot was taken for 
quantification of Eimeria spp. oocysts per gram (OoPG) of feces 
(GORDON & WHITLOCK, 1939, as modified by UENO 
& GONÇALVES, 1998). Each oocyst found corresponded to 
50 OoOG.

For each farm, all samples from the same animal category 
that presented OoPG counts greater than or equal to 50 were put 
together in pools. In this case, five grams of faeces were used from 
each animal to compose the pools. For example: in the farm X if 
there were 100 animals belong to specific category with OoPG 
counts greater than or equal to 50, five grams of each of these 

Table 1. Number of infected animals and frequency of occurrence; according to range of infection of counts of oocysts per gram (OoPG) of 
feces, considering different categories (ages) of Holstein (taurine dairy cattle) on the state of Goiás, Center-West region of Brazil.

OoPG counts 
(Range of  
infection)

Analyzed category / number of infected animals; frequency of occurrence according to  
range of infection of Eimeria spp. oocysts

Up to three months Four to eight months Nine to 16 months Cows Total
N* F (%)** N F (%) N F (%) N F (%) N F (%)

0 99 83.2 97 71.9 103 45.4 193 90.61 492 70.9
50-100 5 4.2 15 11.1 25 11 8 3.76 53 7.6
150-200 5 4.2 10 7.4 23 10.1 4 1.88 42 6.1
250-400 2 1.7 6 4.4 24 10.6 4 1.88 36 5.2
450-600 4 3.4 2 1.5 18 7.9 1 0.47 25 3.6
650-1000 2 1.7 2 1.5 16 7.0 1 0.47 21 3.0
1050-2500 0 0.0 3 2.2 16 7.0 2 0.94 21 3.0
2550-5000 1 0.8 0 0.0 2 0.9 0 0.00 3 0.4
5050-13000 1 0.8 0 0.0 0 0.0 0 0.00 1 0.1

Total 119 100 135 100 227 100 213 100 694 100
*Number of infected animals; **Frequency.
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100 animals were used to compose the pool, and in a farm Y if 
there were 20 animals belong to specific category with OoPG 
counts greater than or equal to 50, five grams of each of these 
20 animals were used to compose the pool. These pools were 
then processed using the method of centrifugal flotation in sugar 
solution. After this, these samples were filtered using sieves with 
folded gauze. A 2% potassium dichromate (K2Cr2O7) solution 
was added to the results from this filtration, volume by volume, 
and this mixture was kept at 24 °C for 14 days, under oxygenation 
(using aquarium oxygenator pumps), in order to stimulate oocyst 
sporulation under laboratory conditions.

Oocysts were recovered by means of centrifugation in a 60% 
saturated sugar solution, and approximately 100 oocysts per pool 
(of each animal category) from each farm were identified under an 
optical microscope coupled to a computerized system (LAS, Leica®). 
This process of recovering 100 oocysts per pool for identification of 
Eimeria species was performed in triplicate. Differentiation between 
species was done according to the phenotypic characteristics of 
the oocysts, such as color, presence or absence of micropyle and 
length and width (DAUGSCHIES & NAJDROWSKI, 2005).

Data analysis

Even after transformation of ocysts per gram of faeces counts 
into neperian logarithm [ln (counts of OoPg +1)], the data did 
not present prerogatives of normality, homogeneity of variance 
and randomness of the errors. Because of this, the Kruskal-Wallis 
non-parametric test was used, by the Simes-Hochberg multiple 
comparison method, and the data were analyzed in a completely 
randomized design comparing the different categories (ages) 
within each aptitude (milk and beef cattle), at the level of 5% of 
significance, using the SAS software, version 9.0 (SAS, 2002).

A comparative analysis between races can not be performed 
because it was not the objective of the study, since such races 
has different production objectives and management methods. 
In addition, a different design should have been carried out for 
this study

Results

Among all the 2,601 feces samples analyzed, 667 (25.6%) 
presented OoPG counts greater than or equal to 50 Eimeria spp. 
oocysts. Furthermore, independent of category and aptitude 
(Holstein or Nelore), none of the cattle presented any clinical 
signs of eimeriosis during the survey, even though a few animals 

presented high parasite burdens. Therefore, the form of the illness 
that was observed was classified as subclinical eimeriosis.

Holstein (taurine dairy cattle)

Regarding Holstein taurine dairy cattle, 694 fecal samples 
were analyzed, out of which 202 (29.1%) presented OoPG 
counts greater than or equal to 50. Out of these 202 animals 
infected with Eimeria, 98.01% presented OoPG counts between 
50 and 2,500 (Table 1). The animal diagnosed with the highest 
Eimeria OoPG count was a calf aged under three months, which 
presented 13,000 oocysts per gram of feces. Table 1 shows that the 
largest number of cattle diagnosed with Eimeria spp. (124 cattle; 
54.6%) were in the age range from nine to 16 months, followed 
by animals between four and eight months old (38; 28.1%), up 
to three months old (20; 20%) and cows (20; 9.4%).

The results obtained through the statistical analysis showed 
that the average OoPG counts from the animals between nine and 
16 months old were higher than the others categories (Table 2).

Table  3 shows that on all six farms that focused on milk 
production, it was possible to identify 12 Eimeria species, in 
decreasing order of frequency of occurrence: E. bovis (39.9%), 
E.  zuernii (24.6%), E. canadensis (10.3%), E. ellipsoidalis (9.0%), 
E. wyomingensis (5.5%), E. cylindrica (5.0%), E. auburnensis (2.2%), 
E. brasiliensis (2.2%), E. subspherica (1.0%), E. alabamensis (0.5%), 
E. pellita (0.2%) and E. bukidnonensis (0.03%). In evaluating the 
prevalences of Eimeria species in different categories, it was seen 
that E. zuernii was the most frequent species in cattle up to three 
months of age (47.1%), while E. bovis prevailed in the remaining 
categories (four to eight months, nine to 16 months and cows), 
with respective frequencies of 26.0%, 55.1% and 70.5% (Table 3).

Nelore (zebu beef cattle)

Concerning Nelore zebu beef animals, 24.4% (465) of all the 
fecal samples evaluated contained Eimeria spp. oocysts. In analyzing 
only these 465 infected cattle, it could be seen that 50.96% of 
them presented OoPG counts between 50 and 200, and that 
98.26% presented OoPG counts between 50 and 2,500 (Table 4). 
The highest OoPG value obtained among Nelore cattle (8,950) 
was from an animal in the group aged between four and eight 
months. In this category, the observed frequency of Eimeria spp. 
parasitism was 30.23% (432 animals), followed by animals of ages 
up to three months (24; 35.29%), cows (7; 4.76%) and animals 
between nine and 16 months (2; 0.7% (Table 4).

Table 2. Analysis regarding average counts of Eimeria spp. oocysts per gram (OoPG) of feces, in different categories of Nelore (zebu beef 
cattle) and Holstein (taurine dairy cattle) on the state of Goiás, Center-West region of Brazil.

Origin/ 
Aptitude

Analyzed category /Average counts1 of oocysts per gram (OoPG –Eimeria spp.) of feces
Up to three months Four to eight months Nine to 16 months Cows

Average counts Range Average counts Range Average counts Range Average counts Range
Milk (Holstein) 194.9 AB (0-13,000) 89.7 B (0-1,850) 310.7 A (0-4,950) 32.8 C (0-1,700)
Beef (Nelore) 161.0 B (0-1,950) 525.2 A (0-8,950) 0.95 C (0-150) 3.4 C (0-150)

1Averages followed by the same letters, capital letters in each line, do not differ amongst themselves (P>0.05).
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In analyzing these results statistically, it could be seen that the 
average OoPG count among animals up to eight months of age was 
higher (P ≤ 0.05) than the average count among animals between 
nine and 16 months of age and the count among cows (Table 2).

On the farms that focused on rearing beef cattle, it was possible 
to identify nine species of Eimeria (Table 5), in decreasing order 
of frequency of occurrence: E. bovis (28.2%), E. zuernii (24.0%), 
E. brasiliensis (22.4%), E. canadensis (9.8%), E. wyomingensis (5.9%), 
E. auburnensis (2.9%), E. ellipsoidalis (2.7%), E. cylindrica (2.5%) 
and E. alabamensis (1.6%). As was observed for Holstein, E. zuernii 
was the most frequent species diagnosed in Nelore up to three 
months of age (68.4%), while E. bovis prevailed in animals from 
four to eight months old, nine to 16 months old and cows, with 
frequencies of 22.3%, 59.8% and 30.2%, respectively (Table 5).

Discussion

To the best of the present authors’ knowledge, this was the 
first study to identify Eimeria species in Holstein (taurine dairy 
cattle) and Nelore (zebu beef cattle) herds in the state of Goiás, 
in the central-western region of Brazil. This state accounts for a 
significant proportion of these animal species, in relation to the 
remainder of the country.

During the present study, 12 species were identified, 
encompassing all the farms analyzed in different regions of 
this state. The total number of Eimeria species identified in 
this survey differed from results obtained by other researchers 
throughout Brazil (REBOUÇAS et al., 1994; ALMEIDA et al., 
2011; BRUHN  et  al., 2011; RODRIGUES, 2014), and also 
from the results reported from other regions of the world, such 

Table 3. Eimeria species identified in different Holstein (taurine dairy cattle) categories, naturally infected, on the state of Goiás, Center-West 
region of Brazil.

Eimeria species

Analyzed category/Frequency (%) of identified Eimeria species
Up to three months

(119 animals)
Four to eight months

(135 animals)
Nine to 16 months

(227 animals)
Cows

(213 animals) Total

F* (%) F (%) F (%) F (%) F (%)
E. alabamensis 0.00 2.00 0.12 0.00 0.53
E. auburnensis 7.02 0.00 1.60 0.00 2.16

E. bovis 7.80 26.00 55.10 70.50 39.85
E. brasiliensis 3.02 0.65 5.21 0.00 2.22

E. bukidnonensis 0.00 0.00 0.12 0.00 0.03
E. canadensis 14.52 16.70 9.81 0.00 10.26
E. cylindrica 3.15 15.66 1.13 0.00 4.87

E. ellipsoidalis 8.85 13.51 1.70 11.80 8.87
E. pellita 0.00 0.65 0.00 0.00 0.16

E. subspherica 1.59 0.53 0.88 0.00 0.98
E. wyomingensis 7.01 1.10 8.08 5.90 5.51

E. zuernii 47.04 23.20 16.25 11.80 24.56
*Frequency.

Table 4. Number of infected animals and frequency of occurrence; according to range of infection of counts of oocysts per gram (OoPG) of 
feces, considering different categories (ages) of Nelore (zebu beef cattle) on the state of Goiás, Center-West region of Brazil.

OoPG counts 
(Range of  
infection)

Analyzed category/number of infected animals; frequency of occurrence according to range of infection of Eimeria 
spp. oocysts

Up to three months Four to eight months Nine to 16 months Cows Total
N* F (%)** N F (%) N F (%) N F (%) N F (%)

0 44 64.7 997 69.8 261 99.2 140 95.24 1442 75.6
50-100 11 16.2 154 10.8 1 0.4 6 4.08 172 9.0
150-200 2 2.9 61 4.3 1 0.4 1 0.68 65 3.4
250-400 3 4.4 88 6.2 0 0.0 0 0.00 91 4.8
450-600 3 4.4 31 2.2 0 0.0 0 0.00 34 1.8
650-1000 1 1.5 44 3.1 0 0.0 0 0.00 45 2.4
1050-2500 4 5.9 32 2.2 0 0.0 0 0.00 36 1.9
2550-5000 0 0.0 12 0.8 0 0.0 0 0.00 12 0.6
5050-13000 0 0.0 10 0.7 0 0.0 0 0.00 10 0.5

Total 68 100 1429 100 263 100 147 100 1907 100
*Number of infected animals; **Frequency.
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as Saudi Arabia, Pakistan and Tanzania (KASIM & AL-SHAWA, 
1985; CHIBUNDA et al., 1997; REHMAN et al., 2011), where 
between six and 11 species were observed. This difference in the 
total number of species and also in the diversity of Eimeria spp. 
identified in different regions occurred even though E. subspherica, 
E. pellita and E. bukidnonensis were not diagnosed in the Nelore 
cattle examined in the present study.

In studies conducted in Brazil (REBOUÇAS  et  al., 1994; 
ALMEIDA et al., 2011; BRUHN et al., 2011; RODRIGUES, 
2014) and other regions of the world (CHIBUNDA et al., 1997; 
CICEK et al., 2007; REHMAN et al., 2011; BANGOURA et al., 
2012; BAHRAMI & ALBORZI, 2013; LUCAS et al., 2014), 
Eimeria bovis was the most frequent species. These results led 
these researchers to describe E. bovis as the most frequent species 
worldwide. In the present study, considering all categories, E. bovis 
(34.0%) was the most prevalent species in both Holstein and 
Nelore, followed by E. zuernii (24.3%). However, in analyzing 
different categories separately, it could be seen that in cattle up 
to three months of age (Holstein and Nelore), E. zuernii was 
the most frequent species (47.1% and 68.4%, respectively), 
while E. bovis infections prevailed in animals aged four months 
and over. The only study that presented results similar to these, 
concerning the prevalences of E. zuernii and E. bovis according 
to age, was one conducted in Poland by Tomczuk et al. (2015). 
One  possible explanation for the differences observed in the 
present study, regarding the prevalence of E. zuernii in animals up 
to three months of age, in comparison with the previous studies 
mentioned above, is that it may have been because the authors of 
those studies did not divide the ages of the animals to the extent 
done here, in analyzing their samples. This means that, in those 
studies, cattle classified as young encompassed a wide range of 
ages, from birth up to 12 or 18 months of age. Also, in some of 
those previous studies, feces were only collected from animals 
aged over seven or eight months, which could also explain the 
observed difference.

From the results found in the present study, and also the 
results described by Tomczuk et al. (2015) in Poland, it is clear 
that E. zuernii could be the most prevalent species in cattle under 
three or four months of age, while E. bovis is the most frequent 

species in animals older than four or five months. Thus, an 
inversion in frequency between E. zuernii and E. bovis seems 
to occur as the animals grow older. In other words, there is a 
decrease in the parasite burdens due to E. zuernii in cattle, and a 
concomitant increase in the frequency of E. bovis as the animals 
grow older. Nonetheless, further studies on the epidemiology 
and/or seasonality of infections by Eimeria spp. in cattle, from 
their birth up until they reach 12 or 24 months, are needed in 
different regions, with the aim of reinforcing or disproving the 
findings of the present survey, as well as those obtained in Poland 
by Tomczuk et al. (2015).

Although some of the animals in the present study showed 
high OoPG counts (≥ 10,000), the infection presented by all of 
the cattle examined was classified as subclinical, since no clinical 
sign that would suggest presence of eimeriosis in these animals 
was observed in any of the feces collections. In other studies, it 
has been reported that the asymptomatic form is more commonly 
observed in adults, while young animals between three and six 
months of age are the most susceptible to the clinical forms of this 
disease (KOUTNY et al., 2012; RODRIGUES, 2014). In other 
projects conducted around the world (REBOUÇAS et al., 1994; 
CHIBUNDA et al., 1997; ALMEIDA et al., 2011; BRUHN et al., 
2011; REHMAN  et  al., 2011; RODRIGUES 2014), which 
encompassed animals in different age categories, these animals 
also presented subclinical eimeriosis.

The prevalence of infection by Eimeria spp. among the animals 
of the present study was 29.1% for Holstein and 24.4% for 
Nelore . Comparatively, these results were similar to, or even a 
little lower than the results obtained by other researchers (35.0%, 
KASIM & AL-SHAWA, 1985; 43.6%, REBOUÇAS et al., 1994; 
35.0%, CHIBUNDA  et  al., 1997; 33.3%, ALMEIDA  et  al., 
2011; 47.9%, REHMAN et al., 2011; 44.0%, RODRIGUES, 
2014). Andrade et al. (2012) reported that, in ruminants, adequate 
protein-based dietary supplementation may lead to improvement 
of the animal’s immune system, which may reduce the burden of 
Eimeria spp. in cattle. This could possible explain lower OoPG 
counts and lower environmental contamination by this protozoon. 
However, despite these reports, it is essential to emphasize that, in 
the present study, only Holstein animals received protein-based 

Table 5. Eimeria species identified in different Nelore (zebu beef cattle) categories, naturally infected, on the state of Goiás, Center-West 
region of Brazil.

Eimeria species

Analyzed category / Frequency (%) of identified Eimeria species
Up to three months

(68 animals)
Four to eight months

(1,429 animals)
Nine to 16 months

(263 animals)
Cows

(147 animals) Total

F* (%) F (%) F (%) F (%) F (%)
E. alabamensis 6.20 0.00 0.00 0.00 1.55
E. auburnensis 9.80 1.94 0.02 0.00 2.92

E. bovis 0.50 22.33 59.80 30.20 28.21
E. brasiliensis 0.20 44.66 0.10 44.70 22.42
E. canadensis 0.00 8.74 5.28 25.10 9.78
E. cylindrica 0.20 0.97 8.70 0.00 2.47

E. ellipsoidalis 8.90 1.94 0.00 0.00 2.71
E. wyomingensis 5.80 10.68 7.30 0.00 5.95

E. zuernii 68.40 8.74 18.80 0.00 23.99
*Frequency.
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supplementation. The Nelore cattle only fed on the grasses that 
were present on each farm.

The results regarding OoPG counts and the ages of the 
animals varied according to the origin of the cattle in the present 
study. For Holstein , the highest number of infected animals was 
observed in those up to 16 months of age, while for Nelore, the 
animals were more infected by Eimeria spp. up to the eighth 
month of age. In studies conducted in several other regions of the 
world (KASIM & AL-SHAWA, 1985; CHIBUNDA et al., 1997; 
ALMEIDA et al., 2011; RODRIGUES, 2014), it was observed 
that the level of parasitism was higher in younger animals than in 
adults. Infection in this animal category can occur through failure 
to develop adequate immunity that would be able to protect 
the animal, or it may even be due to some stressful situation 
that makes the animals susceptible to infections (LUCAS et al., 
2007; MITCHELL  et  al., 2012; SANCHEZ  et  al., 2008). 
Nonetheless, in the present study, the fact that the parasitism 
by Eimeria spp. diminished significantly in Holstein and Nelore 
cattle at 16 and eight months of age, respectively, may have been 
a reflection of the contrast between the two production systems, 
especially concerning the early separation of calf and cow and 
higher number of animal units (AU) per area, which are both 
characteristics of dairy farms. It is essential to emphasize that in 
the present study, on four out of the six farms that focused on 
milk production, the animals were reared in a pasture rotation 
system between the ages of four months and their first parturition 
(± 24 months). Since this system allows greater numbers of animals 
in each pasture area, pasture rotation may possibly result in an 
overall increase in parasitism in these animals. In this survey, the 
farms that used this husbandry system had between nine and 
14 AU (one animal unit represents 450 kilograms) per hectare, 
which could explain the high Eimeria spp. parasitism observed in 
the Holstein cattle between nine and 16 months of age. However, 
further studies need to be conducted in order to elucidate all of 
the above hypotheses.

Conclusion

From the results obtained, it can be concluded that, in Holstein 
(taurine dairy cattle) and Nelore (zebu beef cattle), the highest 
numbers of animals infected by Eimeria spp. were observed between 
the 1st and 16th months and between the 1st and 8th months of 
age, respectively. No cases of clinical eimeriosis were diagnosed 
during this survey. Twelve and nine Eimeria species were diagnosed 
in Holstein (taurine dairy cattle) and Nelore (zebu beef cattle), 
respectively, and the two most frequent species were E. bovis and 
E. zuernii. E. brasiliensis was the most frequent in zebu cattle 
between the 4st and 8th months of age. However, E. zuernii was 
the most prevalent species in animals up to three months of age, 
while E. bovis was the most frequent species in the remaining 
age categories, i.e. four months and over. Further studies on the 
epidemiology and/or seasonality of infection by Eimeria species in 
cattle, from their birth onwards, are needed in order to elucidate 
the dynamics of E. zuernii and E. bovis occurrences, especially in 
animals up to three months of age.
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