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Abstract

Background and Aim: Eimeria spp. are gastrointestinal protozoans that affect animal productivity, thereby causing
symptoms that range from bloody diarrhea to death. These symptoms cause economic losses to farmers. The distribution of
Eimeria spp. in cattle has, therefore, been reported to have spread widely, especially in the tropics and subtropics. Indonesia
is a tropical country at high risk of Eimeria infections. This study aimed to identify the prevalence and risk factors related
to the levels of eimeriosis in beef cattle originating from different geographic areas in Indonesia.

Materials and Methods: Here, 817 fecal samples were collected from beef cattle in Indonesia, including 282 calves, 535
adults, 530 males, and 287 females. In addition, 156 semi-intensively and 661 intensively managed cattle were randomly
collected. Then, fecal samples were analyzed by parasitology examinations.

Results: Screening examination using the sugar flotation modification method showed that Eimeria spp. were prevalent in
Indonesia, as 65.4% of the bacterial strain was detected. The prevalence of identified Eimeria spp. in Indonesia was highest
in North Maluku (Maluku Island) (94.1%), whereas the lowest levels were observed in West Java (24.0%) (Java Island).
The prevalence was also found to be higher in males (79.3%) than females (51.9%). Similarly, levels in semi-intensively
managed cattle (66.7%) were higher than those subjected to intensive management (65.9%). However, its prevalence in calf
and adult cattle was similar.

Conclusion: Bovine eimeriosis spp. were detected at high prevalence in Indonesia, and high-level risks were observed
in infected males, including those under the semi-intensive management. In addition, although the results from oocyst
examinations were based on qualitative analysis, the endemicity levels of Eimeria spp. among farms in Indonesia should
be considered because Eimeria spp. were distributed in most parts of Indonesia. Based on the results of this study, we
provide the first information about the prevalence of bovine eimeriosis from different geographical locations in Indonesia,
which have differing climates associated with the level of the existing risk factors. Hence, farmers are advised to pay more
attention to strict biosecurity techniques on their farms, thereby favoring the early control of bovine eimeriosis.

Keywords: cattle, Eimeria, floatation, gastrointestinal, risk factor.

Introduction sporulating oocysts that survive in the environment
also favor bacterial transmission [3].

Studies have reported that the costs related
to morbidity, impaired performance, mortality,
and anticoccidial treatment end in substantial eco-
nomic losses [3,4]. Bovine eimeriosis has, there-
fore, been estimated to cause economic losses of
up to USD 400 million worldwide [2,5]. Lassen
and Ostergaard [6] also estimated an annual loss of
8-9% due to eimeriosis infections that were simu-
lated in the herd. Thus, further studies established
that bovine Eimeria infections were prevalent in cat-
Copyright: Ekawasti, et al. Open Access. This article is distributed tle herds [3,7,8]. Gastrointestinal parasites are rec-
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Coccidia are protozoan parasites. Consequently,
Eimeria spp. are among the gastrointestinal protozo-
ans of the genus apicomplexan parasite and subclass
coccidia (commonly known to cause coccidiosis) [1].
Eimeria spp. are host specific (cattle have their spe-
cific infecting Eimeria spp. strain). However, Eimeria-
infected cows serve as sources of bovine eimeriosis
infections [2]. Bovine eimeriosis is difficult to control
in livestock because it spread worldwide. Eimeria spp.
also infect cows orally with an infective stage. The
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common and are proposed to quietly disrupt intestinal
physiology, thereby resulting in high feed conversion.
However, consistent animal growth does not increase
over an extended period compared to clinical cases,
which are proposed to be quickly diagnosed and
treated [11]. It was also reported that diagnosis based
on the qualitative identification of oocysts in feces
using the sugar flotation modified method was highly
sensitive for detecting Eimeria spp. [12]. Indonesia
is a tropical country that has a total beef cattle popu-
lation of approximately 16.5 million, which is more
than that of dairy cattle, whose population is only
approximately 0.5 million [13]. Nevertheless, cow
eimeriosis is a disease that has been neglected in
Indonesia. Therefore, it does not get attention from
the government and the breeders themselves. Notably,
eimeriosis is a parasitic disease that can harm farmers
as well by decreasing the performance and productiv-
ity of cattle. Thus, beef cattle farms are more sensi-
tive to infections by Eimeria spp. [12]. Hence, early
prevention through biosecurity and proper diagnosis
is a key in determining control and understanding the
specific epidemiological conditions in livestock [14].

The standard examination method used in
Indonesia as a detection technique for controlling
eimeriosis is the flotation technique [12]. However,
so far, no national studies have documented the prev-
alence and distribution of bovine eimeriosis in sev-
eral major Indonesian provinces. Prevalence can also
differ depending on location and farm management
systems [2,15]. In addition, Indonesia has different
weather conditions in each location, so it is necessary
to understand the distribution of Eimeria species in
these several geographical locations.

This is a preliminary study that determined the
prevalence and risk factors related to the level of
eimeriosis in beef cattle originating from several dif-
ferent geographic areas in Indonesia using the sugar
flotation modification method.

Materials and Methods

Ethical approval

The study was approved by Research Ethics
Committee, Faculty of Veterinary Medicine,
University of Gadjah Mada, Indonesia (Approval no.:
00032/EC-FKH/Int./2020).

Study period and area

The study was conducted from 4 May to
30 October 2020. Indonesia is that the largest archi-
pelago in the world and there are over 13,466 islands.
A sampling method was performed within the follow-
ing 18 Indonesian main provinces within the major
islands: North Sumatera, West Sumatera, Bangka
Belitung, West Java, Central Java, Yogyakarta, East
Java, Central Sulawesi, Southeast Sulawesi, West
Sulawesi, South Sulawesi, Central Kalimantan, East
Kalimantan, West Nusa Tenggara Islands, East Nusa
Tenggara Islands, North Maluku, Papua, and West
Papua.

In this study, 817 fecal samples from 817 beef cat-
tle were obtained. One fecal sample was obtained from
each animal. The weather condition during the sample
collection period was the dry season. Furthermore,
the typical annual temperature on average during this
period was 24°C-33°C. In addition, fecal samples
were collected as well from 18 provinces, and each
examined province had more than 2 farms. The loca-
tion of those areas is shown in Figure-1. Notably, none
of the animals showed clinical symptoms when fecal
samples were collected. Moreover, the fecal consis-
tency during sample collection was normal. Fecal
samples were taken as well from the rectums of cat-
tle, preserved in plastic bags, and then stored at 4°C
until laboratory examinations. Laboratory examina-
tions were conducted at Indonesian Research Center
for Veterinary Science and Parasitology Laboratory in
Faculty of Veterinary Medicine, Universitas Gadjah
Mada.

Fecal examination

Fecal samples were examined qualitatively using
the sugar flotation method as supported by a previ-
ous report [12]. Briefly, 1 g of the fecal sample was
diluted in 9 mL of water, then centrifuged at 800 g
for 5 min. Afterward, the supernatant was discarded.
Subsequently, 10 mL of sugar solution with a selected
gravity of 1.2 (e.g., 100 g of sugar added to 120 mL of
distilled water) was added to the sediment. Next, cen-
trifugation was conducted at 800 x g for 5 min, after
which it was placed on a glass slide. The whole smear
was examined through microscopy [12,16].

Statistical analysis

Observed parameters during this study were
Eimeria spp. prevalence, the distribution of infected
cattle, and the high-risk severity of the strain as an
indicator of infection. The prevalence was also taken
as the number of positive cases divided by the num-
ber of tested cases. However, Eimeria spp. distribu-
tion was compared among location prevalences using
analysis of variance at 0.=5%.

Results

In our fecal examinations using the sugar flo-
tation modified method to qualitatively identify
Eimeria spp., all 18 provinces in the major islands
of Indonesia were positive for eimeriosis. The pos-
itive strains ranged from 24% to 94.12%. Overall,
Eimeria spp. in Indonesia had a prevalence rate of
65.4%. Furthermore, the prevalence of identified
Eimeria spp. in Indonesia was highest in the North
Maluku province (Maluku Island), with a prevalence
of 94.1%; however, the prevalence was lowest in the
West Java Province (Java Island) at the rate of 24.0%
compared with the other locations (p<0.05) (Table-1).

In addition, according to sex and management,
the prevalence of bovine eimeriosis was higher in
males (79.3%) than females (51.9%). Nevertheless,
those subjected to the semi-intensive management
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Figure-1: Distribution eimeriosis in cattle by region of cattle herds in Indonesia [Source: https://akupetagambar.blogspot.

com/2016/02/peta-indonesia-outline.html].

Table -1: Prevalence of Eimeria spp. as per the study
areas.

No. of Name of No. of Positive % Average

region province sample

I North Sumatera 45 39 86.7 70.3

II West Sumatera 16 13 81.3

III Bangka Belitung 28 12 42.9

v Central Java 60 52 86.7 53.7

Y Yogyakarta 29 12 41.4

VI West Java 50 12 24.0

VII East Java 78 49 62.8

VIII Central Sulawesi 30 22 73.3 68,9

IX Southeast 60 44 73.3
Sulawesi

X West Sulawesi 30 21 70.0

X1 South Sulawesi 49 29 59.2

XII Central 51 39 76.5 83
Kalimantan

XIII East Kalimantan 19 17 89.5

X1V West Nusa 98 49 50.0 58.5
Tenggara

XV East Nusa 70 47 67.1
Tenggara

XVI North Maluku 34 32 94.1 94.1

XVII Papua 49 33 67.4 62.3

XVIII  West Papua 21 12 57.1

Total 817 534 65.4

were higher (66.7%) than those under intensive care
(65.9%). The higher prevalence was also significant
(p<0.05). Likewise, results according to age showed
that the prevalence of bovine eimeriosis in calf
(69.1%) and adult cattle (69.2%) had a high preva-
lence of Eimeria spp. with no significant difference
(p>0.05) (Table-2).

Discussion

The sugar flotation method

Although Eimeria spp. are not highly pathogenic
and do not cause death, these species damage tissues,
then increase sensitivity to other contagious infec-
tious diseases. Therefore, the most harmful species

Table -2: Prevalence of Eimeria spp. as per risk factors.

Risk factor No. of Sample Positive %
Management

Semi intensive 156 104 66.7
Intensive 661 436 65.9
Sex

Male 530 420 79.3
Female 287 149 51.9
Age

Calf (<2 year) 282 195 69.1
Adult (> 2 year) 535 370 69.2

of coccidia in ruminants are of the genus Eimeria. In
contrast, bovine eimeriosis is an animal infectious dis-
ease that causes fatal losses in the form of weight loss,
stunted livestock growth, and decreased production.
Thus, a management strategy for eimeriosis control
in the livestock industry should be considered, espe-
cially through detection to find out what Eimeria spe-
cies were breeding on these farms. Strategies toward
improper control will increase cases of eimeriosis due
to oocysts that continue to contaminate the environ-
ment, thereby serving as viable sources of transmis-
sion to livestock. Sensitive diagnostic techniques also
hold an important role in preventive strategies and in
controlling eimeriosis infections in cattle [17].

To enhance these detection processes, the flota-
tion method has been established as a standard para-
sitological technique. The flotation method is divided
into quantitative and qualitative methods. Therefore,
in this study, the sample was examined using quali-
tative methods (sugar centrifugal flotation modifica-
tion). A qualitative examination of the sample sonly
determines the positive and negative presence of
Eimeria spp. oocysts. However, the modified sugar
centrifugal flotation technique is a qualitative method
that has been modified to a concentration, which is
more sensitive and needs only a few samples to diag-
nose the presence of Eimeria oocysts [12,18].

The Whitlock method is commonly used in
Indonesia due to its simplicity, rapidity, and suitability
for counting the number of oocysts or eggs in feces in
addition to its ease in detecting light or heavy infec-
tions [12]. Therefore, the simplest sugar flotation
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procedure involves mixing a small amount of feces
with the sugar solution (specific gravity 1.27) in a cen-
trifuge tube and adding more solutions until the tube
is nearly full. The preparation is then allowed to stand
until the oocysts float to the top, after which a sample
from the top is removed and placed on a microscope
slide using a tool, such as a wire loop, straw, needle
hub, or a glass rod.

A refinement of this method involves filling the
cylinder until a slightly positive meniscus is formed,
then placing the glass coverslip over it. Afterward,
the tube is allowed to stand until the oocysts have
floated to the top, after which the coverslip is removed
and placed on a microscope slide for examination.
Veterinary hospitals usually use this method based on
cost, ease of use, availability of hardware, or simply
tradition. However, this method came with high con-
tamination and less sensitivity [19].

A sugar centrifugal flotation modification tech-
nique, using a sugar solution of specific gravity 1.27,
was evaluated as a sensitive method to successfully
recover oocysts from feces (min 10 eggs or oocyst per
gram) with low contamination [12,19]. Sensitive exam-
ination results are, therefore, important as a method for
diagnosing the presence of Eimeria oocysts [18]. One
oocyst in the intestinal tract reproduces rapidly and
causes intestinal damages that impair nutrient absorp-
tion and is among the most difficult gastrointestinal
parasites to control in cattle farming [3,12]. Bovine
eimeriosis can also affect body performance and cattle
production, which causes growth delays. These symp-
toms decrease the quality of livestock, thus resulting
in high morbidity and mortality, which can hinder the
sustainability of livestock [20]. In addition, eimerio-
sis is primarily a disease of young animals, but can
affect older animals that are in poor condition. Adult
cattle were diagnosed with foul smell, bloody diar-
rhea, anorexia, emaciation condition, smudging of the
perineum, and tail with blood-stained dung [21].

Risk factors for bovine eimeriosis in Indonesia

In this study, a survey of Eimeria spp. was con-
ducted in Indonesia. Epidemiological studies based on
the frequency of Eimeria spp. infection in a different
study primarily identified high-risk groups and formu-
lated appropriate interventions. However, we assessed
the prevalence rate and associated risk factors.

Research on eimeriosis in Indonesia has been
conducted by several researchers, with most of the
data obtained coming from the island of Java and
only a few from outside the island of Java. A previ-
ous examination on the presence of Eimeria spp. in
beef cattle on traditional farms in West Java by the
sugar flotation method in 2014 recorded a prevalence
of 22.4% [22]. However, a highly variable prevalence
rate of 4.1-59.2% was recorded in 2016 [23], with the
results from this study being 24.0%. The prevalence
of bovine eimeriosis has also been reported in sev-
eral areas of Central Java using the flotation method,

and the rate in 2013 was 52.7% [24-27], in 2014 was
38.8% [28], in 2016 was 15.33% [15], and in 2019
was 55% [12]. An increase in prevalence was, how-
ever, observed in this study 86.7%. This variation in
prevalence can also be due to the difference of time
(season and temperature) during sampling, examina-
tion method used, or other risk factors [18].

In contrast, the overall prevalence of bovine
eimeriosis in Indonesia was lower (65.4%) than previ-
ously reported (72.07%) [14]. Hamid et al. [14] con-
ducted a study to detect the presence of Eimeria spp.
by parasitology examinations (quantitative method of
Mc. Master) in nine provinces of Indonesia from March
to October 2017. The previous studies were not spe-
cific about the season of sample collection. However,
we propose that the time difference accounted for
this prevalence variation. Nevertheless, according
to the Meteorology, Climatology, and Geophysics
Indonesian Agency [29], March is the rainy season in
the territory of Indonesia. Therefore, the peak of rain-
fall should occur in several regions of Indonesia from
November to March. The warm and humid tropical
climate in Indonesia would, therefore, serve as risk
factors for eimeriosis as well since it occurred per-
sistently. Weather and temperature in Indonesia also
vary widely. Rainy and dry seasons which intersect
these two seasons also exist. Thus, it is reported that
the rainy season significantly corresponds to a higher
prevalence of bovine eimeriosis [30,31].

The result of this study showed that the highest
infection rate was in Maluku island (94.1%), followed
by Kalimantan (83%), Sumatra (70.3%), Sulawesi
(68.9%), Papua (62.3%), and Nusa Tenggara (58.5%)
Islands, however, the lowest infection was in Java
Island (53.7%). Therefore, we propose a possible asso-
ciation between risk factors and the prevalence rate
detected in different locations. The highest prevalence
was also observed on the island of Maluku, which has
a tropical climate with an average humidity of 85.4%,
and a predominantly semi-intensive system in some
rural areas. Eimeriosis also occurs in animals grazed
in pastures, especially in the dry season when animals
forage around areas that were contaminated with water
and soil. Therefore, oocysts were highly resistant in the
environment and survived under favorable conditions
with suitable humidity and temperature [32].

Variations in the reported prevalence rates can
also be attributed to various risk factors, such as the
sampling period, sample size, geographic area, and
climate as observed in different study areas. It should
be borne in mind, however, that the high prevalence
of eimeriosis in humid geographic areas explains
the reported prevalence from these different loca-
tions [32]. Environmental factors that support eimerio-
sis in cattle, namely, season/climate (temperature and
humidity) and livestock management can also influ-
ence the prevalence rate of bovine eimeriosis [33,34].
Moreover, eimeriosis occurs more frequently in the
winter or rainy season than in the dry season [35,36].
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Apart from environmental factors, other risk fac-
tors for eimeriosis exist, such as host management,
gender, and age, which can influence the prevalence
of eimeriosis in a region. Eimeria spp. can also infect
all types of cattle [37]. However, Oluwadare [38]
conducted a study that showed that the prevalence
of bovine eimeriosis in Nigeria was higher in beef
cattle than in dairy cows. The management of beef
maintenance in Indonesia is comprised intensive,
semi-intensive, and extensive maintenance sys-
tems. Nevertheless, intensive care was mostly used
in Indonesia because maintenance is conducted in a
cage. However, in several areas in Indonesia, many
farmers used a semi-intensive care system, where
livestock was cared for through caging and herding.
Following this method, cattle are kept in cages from
the start until harvest. This type of care is followed in
small part rural areas extensively [39].

Management patterns also affect the prevalence
of eimeriosis incidents, such as cage density, popula-
tion density in grazing areas, oxygen and lighting lev-
els, sanitation, drainage, feeding systems, and drinking
sources [40,41]. Prevalence of infection and intensity
of Eimeria spp. in cattle are also lower in pen than pas-
ture [42]. Thus, cows shed a lot of oocysts through feces
in their closed pens every day during the patent period,
which can increase parasite transmission and increase
the reproductive rate of Eimeria spp. The most com-
mon symptoms of eimeriosis appear 2-3 weeks after
infection in a newly contaminated environment [6].

Regarding the previousstudy [43], supporting
management systems have recorded that a high prev-
alence of eimeriosis was higher in intensive systems,
which can be caused by food contaminated by oocysts
derived from feces that accumulate around the inten-
sive cage. Analysis of extrinsic associated risk factors
also revealed the floor type, feeding, and watering
systems, in addition to the herd size as significant risk
factors for Eimeria spp. infections [32]. Another find-
ing that prompted this study was that the prevalence of
bovine eimeriosis was higher (66.7%) in the semi-in-
tensive system compared to the intensive system
(65.9%). Intensive system maintenance is used in beef
cattle in Indonesia because it is more efficient in terms
of feeding, cage cleaning, disease management, and
bathing livestock. However, in marginal areas that still
use semi-intensive systems, such as the North Maluku
and Kalimantan areas, cattle rearing is based on inte-
gration with crops, such as oil palm. In the intensive
system, cattle are housed for 24 h, whereas in the
semi-intensive system, the opposite is the case, where
cattle can move to graze the field. Thus, the chance
for contamination with Eimeria oocysts through the
grass is reduced. Nevertheless, although the cattle in
an intensive system results in increased prevalence, if
sanitation is not maintained properly, it will lead to a
high prevalence of bovine parasitic diseases [43,44].

Studies have also shown that the intensity of
infections by FEimeria spp. in males (79.3%) was

higher than in females (51.9%). The same results were
reported by Kertawirawan et al. [43]. Another study
reported that the prevalence of eimeriosis was higher
in males than in females because males were rarely
cleaned compared to female that was always cleaned
at the time of milking [18]. Therefore, the higher prev-
alence of males was proposed to have something to do
with the frequency of herding. Therefore, since males
were grazed more frequently and explored more areas
than female, the chance of being infected with Eimeria
spp. was increased. A level of contamination has also
been suspected in the grazing field, and the possibil-
ity of Eimeria transmission occurs when pasturing in
areas that have been contaminated by Eimeria [23].
From our results, the prevalence of eimeriosis was
based on age, with no significant difference (p>0.05).
Nevertheless, the prevalence in adults (>2 year) was
higher than in calves (<2 years). Bovine eimeriosis is a
disease that attacks young animals. Thus, infected cat-
tle were 3 weeks-6 months [43]. The ideal Indonesian
beef cattle age is between 1.5 and 2.5 years. Hence,
the dominant age of beef cattle samples obtained from
farms was around 1.5 to 2.5 years.

Our results also propose that Eimeria spp. was
more widespread in Indonesia. Therefore, it needed
early control and attention from the Indonesian gov-
ernment to maintain the performance of cattle farming
in Indonesia. Thus, based on the risk factors, bovine
eimeriosis occurs ubiquitously in Indonesia and is
proposed to specially influence the subclinical presen-
tations of the infection by affecting production param-
eters in conventional cattle management systems.
Therefore, Eimeria cases can be reduced if farmers
take strict biosecurity measures and good management
practices, such as maintaining hygiene, including san-
itation and management of feeding in semi-intensive
systems. Furthermore, as many species exist that can
infect cattle, it is imperative to identify which of them
has more occurrence. Nevertheless, integrated strate-
gies should be used to prevent and control Eimeria
spp. infections. Likewise, to control the spread of
the disease, a proper sensitive diagnosis is needed to
determine how to deal with these infections [45].

Conclusion

Based on our results, the prevalence of Eimeria
spp. in beef cattle in Indonesia was high. This study
showed a high rate of Eimeria spp. infections in tra-
ditional farms (semi-intensive management) in North
Maluku. These results also indicated that Eimeria
spp. spread in most parts of Indonesia. Therefore, a
need exists to establish efficient control measures that
improve animal health and performance by lowering
the gastrointestinal parasitism of cattle. In addition,
further epidemiological investigations on FEimeria
spp. are also needed to investigate the effect of other
risk factors, such as breed, watering system, and herd
size on infection rates.
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