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ABSTRACT 

The aim of this study is to determine the prevalence of pathogens such as Rotavirus, 
Coronavirus, Cryptosporidium spp, Escherichia coli K99, and Giardia lamblia in neonatal 
calves with diarrhea in Burdur and its districts. The study material consisted of 96 
diarrheic calves aged between 1 and 28 days from different cattle farms in the Burdur 
region. Fecal samples were collected, and the causative agents were identified using 
rapid diagnostic kits (BoviD-5 Ag Test Kit- BIONOTE). In the study, among the 96 diarrheic 
calves, a single enteropathogen was detected in 61 (63.54%), and 25 (26.04%) of these 
calves were positive for Cryptosporidium, 12 (12.5%) for E. coli K99, 11 (11.45%) for 
Rotavirus, 7 (7.29%) for Coronavirus, and 6 (6.25%) for Giardia lamblia, respectively. 
Multiple enteropathogens were responsible for diarrhea in 18 calves, and 2 (2.08%) of 
them were Cryptosporidium spp.+Giardia lamblia, 8 (8.33%) Cryptosporidium 
spp.+Rotavirus, 3 (3.12%) Coronavirus+Rotavirus, with 1 (1.04%) 
Coronavirus+Cryptosporidium spp., 2 (2.08%) Rotavirus+E. coli, and 1 (1.04%) of them 
was E. coli+Cryptosporidium spp.+Rotavirus. Among the 96 diarrheic calves with mixed 
infections or a single enteropathogen, 38 (39.58%) had Cryptosporidium, 15 (15.62%) had 
E. coli K99, 26 (27.08%) had Rotavirus, 12 (12.50%) had Coronavirus, and 8 (8.33%) had 
Giardia lamblia. However, in 17 of the 96 diarrheic calves, neither mono- nor multiple 
enteropathogens were detected, suggesting that other factors might have caused 
diarrhea. Finally, this research provides valuable information for faster diagnosis, 
prevention, control, and treatment of enteropathogens causing diarrhea in neonatal 
calves in the Burdur region, contributing to reducing calf losses. It is believed that the 
research findings will shed light on future studies. 
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Diarrhea is a symptom that occurs due to infectious 
and non-infectious causes and is characterized by the 
volume of the stool, the amount of liquid it contains, 
and the increase in the frequency of excretion (Kozat, 
2000; Geletu et al., 2021; Özbek et al., 2024). Neonatal 
calf diarrhea (NCD) poses a significant problem in 
cattle breeding, especially in newborn calves. Diarrhea 

causes loss of productivity and deaths in newborn 
calves and negatively affects the livestock sector 
economically (Khan and Khan, 1991; Hall et al., 1992; 
Radostits et al., 1994; Lorenz et al., 2011a). During 
pregnancy, ruminants do not transfer immunoglobulin 
from the mother to the fetus. For this reason, calves 
are usually born hypogammaglobulinemic or 
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agammaglobulinemic and receive the necessary 
immunoglobulins through colostrum and milk after 
birth (Arda, 1994; Yılmaz and Akgül, 2014; Kozat, 
2019). 
 Neonatal calves begin to produce their 
immunoglobulins on the 10th day after birth and reach 
normal plasma immunoglobulin levels by 60 days of 
age. This may cause infectious diarrhea to be common 
in newborn calves (Çakıroğlu et al., 2010; Yılmaz and 
Akgül, 2014; Kozat, 2019). During the first 28 days of 
newborn calves' lives, enteropathogens such as 
Rotavirus, Coronavirus, Escherichia coli (E. coli) and 
Cryptosporidium, alone or as mixed infections, are 
common factors that cause diarrhea in neonatal calves 
(Kozat, 2000). Among these enteropathogens, it has 
been reported that Bovine Rotavirus is the most 
common viral agent in neonatal calf diarrhea, along 
with Bovine Coronavirus (Woode et al., 1982; 
Snodgrass et al., 1986; Clark, 1993). Among bacterial 
factors, E. coli is an important enteropathogen in 
neonatal calves. Furthermore, Cryptosporidium spp. 
leads to a protozoal infection. The prevalence and 
zoonotic importance of parasitic agents such as 
Giardia spp. are increasing day by day. In addition to 
viral, bacterial and parasitic factors, non-infectious 
factors such as unfavorable shelter conditions, animal 
breeders with low education levels, insufficient 
colostrum intake and neglect of umbilical cord care are 
also effective in neonatal calf diarrhea (Kozat, 2000). In 
Turkey, many important studies are carried out to 
obtain healthy calves and protect them from diseases. 
In this context, it has been observed that research on 
the causes and factors that cause diarrhea, especially 
in calves, has increased rapidly in recent years (Kozat, 
2000; Özkan and Akgül, 2004; İçen et al., 2013).  
 Rotaviruses destroy enterocytes during their journey 
from the oral tract to the small intestine, causing 
shedding in the intestinal cavity (Geletu et al., 2021). 
As a result of the replication of these viruses, 
disruptions occur in the digestion and absorption 
mechanisms (Snodgrass et al., 1980; Saklı, 2017). 
 Coronaviruses cause diarrhea due to decreased 
absorption and digestion, resulting in water and 
electrolyte loss (Clark, 1993). Diarrhea caused by 
Coronaviruses has a more severe course compared to 
Rotaviruses.  
 E. coli is another agent and is usually transmitted to 
calves orally during the neonatal period, but rarely it 
can also be transmitted through the umbilical cord. 
One of the most common enteropathogens that cause 
diarrhea is Enterotoxigenic E. coli (ETEC) (Şen et al., 
2013). Cryptosporidium is transmitted to animals via 
the fecal-oral route (Olson et al., 1997). Infected calves 

expel oocysts along with their feces. Oocysts cause 
villous atrophy, degeneration and subsequent 
inflammatory changes, causing diarrhea (Sanford and 
Josephson, 1982). Giardia infection usually occurs at 
the end of the neonatal period and usually causes 
acute diarrhea (O’Handley and Olson, 2006).  
 The aim of this research was to identify specific 
enteropathogens and their prevalence in diarrhea 
occurring in neonatal calves in Burdur districts, and to 
provide a guide to veterinarians on prevention and 
control strategies. Besides evaluating the possible 
relationship between factors and fecal pH value, as 
well as investigating the existence of a potential 
correlation between fecal pH and calf ages were also 
aimed. The results of the study were intended to 
contribute to an observable reduction in deaths from 
neonatal calf diarrhea. 

Material and Method 

Animal material 
This research was conducted on calves with neonatal 
diarrhea, which were reported to veterinary clinics 
operating in Burdur province and its districts (Ağlasun, 
Bucak, Çavdır, Gölhisar, Karamanlı, Kemer, Merkez, 
Tefenni, Yeşilova) between December 2022 and July 
2023, and were determined by visiting various 
enterprises in the region. A total of 96 calves with 
neonatal diarrhea were evaluated, 47 of which were 
male and 49 were female. The calves included in the 
study consist of Holstein, Montofon, Simmental, Jersey 
and crossbreeds. When calves were included in the 
study, their previous illnesses and medication 
treatments were taken into consideration. During the 
clinical examination of the sick calves, the consistency, 
odor, content and color of the feces and the frequency 
of defecation were noted in detail. In addition, 
important factors such as the calves' age, breed, 
whether they received colostrum, body temperature, 
heart rate, dehydration degree, and diarrhea duration 
were evaluated. 
Animals and ethical approval 
Approval for this study was obtained from the Animal 
Experiments Local Ethics Committee of the Van 
Yüzüncü Yıl University (Date: 01.12.2022, Number: 
2022/12-05). 
Detection of enteropatogens in stool samples 
Detailed systemic clinical examinations were 
performed on the diarrheal calves used in the study. 
During the examination, the consistency and content 
of the stool, the condition of the mucosa and the color 
of the conjunctiva were evaluated. In addition, clinical 
characteristics such as body temperature, skin 
elasticity, position of the eyeball in the orbit and 
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sucking reflex of the calves were examined.  Rectal 
faecal samples were taken with a new plastic glove 
from each individual calf in accordance with the 
technique. Rapid test kits (Rapid BoviD-5 Ag Test kit; 
Cat. No: RC1302DD-Republic of Korea) were used to 
detect enteropathogens in stool samples. Before the 
test, kit box was carefully opened and materials such 
as test devices, assay diluent, and dropper were 
removed and checked for completeness. Then, a 
sample was taken from the diarrheal calf using a 
sterile fecal container and wearing gloves. The feces 
taken with the sampling apparatus were mixed with 
the assay diluent liquid and a homogeneous mixture 
was obtained by ensuring that the sample was 
completely dissolved. The sample taken from the 
resulting mixture with a dropper was carefully added 
to the sample section of the testing device and the 
process was completed. The test result was obtained 
by waiting 5-10 minutes for the sample to react with 
the test device. The test result was seen as agent 
negative or positive (Figure 1). 

Figure 1. Positive and negative test results 

Statistical Analysis 

The obtained data were used to determine the rate 
and frequency of occurrence of the factors for 
descriptive statistics. SPSS (version-21) statistical 
package program was used in the calculations. 

Results 

Clinical findings 

In the study, yellow watery, yellow gruel-like, yellow-
green watery, green watery, green gruel-like, grey-
white, brown, bloody, and mucous appearances were 
detected when the color, content and consistency of 
diarrhea were examined. The relationship between 
the appearance of feces and the factors is shown in 
Table 1. 

Biochemical findings 

In 17 of the diarrheal calves, none of the 
enteropathogens that could be determined by the test 
kit used were detected and this group was defined as 
other factors. While a single enteropathogen was 
detected in 61 of the remaining 79 calves, more than 
one enteropathogen was found in 18. Among the 61 
calves in which a single enteropathogen was detected, 
the most common ones were Cryptosporidium spp. in 
25, E. coli K99 in 12, Rotavirus in 11, Coronavirus in 7, 
and Giardia lamblia in 6 calves with diarrhea. 
According to the test results, mixed enteropathogens 
were detected in this study: Cryptosporidium spp.+ 
Giardia lamblia in 2 calves, Cryptosporidium spp. + 
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Table 1. The relationship between the color appearance of feces and the etiological agent  

Agent Yellow 
juicy 

Yellow  gruel-like  
consistency with 

blood 

Yellow 
green 
liquid 

Yellow green  
gruel-like  

consistency 

Grayish-
yellow 
liquid 

grayish-dun 
liquid 

other 
color 

Total 

Bovine Bovine rotavirus 5 3 1       2 11 

Bovine Bovine coronavirus 2 1     2   2 7 

E. coli 10 2           12 

Giardia lamblia 2   1       3 6 

Cryptosporidium spp 3 4 7 8 1 2   25 

Bovine coronavirus + Bovine 
rotavirus 

2       1     3 

Bovine rotavirus + 
Cryptosporidium spp 

    2 1 4 1   8 

Cryptosporidium spp + 
Giardia lamblia 

  1 1         2 

Cryptosporidium spp+Bovine 
coronavirus 

1             1 

Bovine rotavirus +E. coli 1       1     2 

Bovine rotavirus+Bovine 
coronavirus + 
Cryptosporidium spp. 

1             1 

Bovine rotavirus + 
Cryptosporidium +E. coli 

  1           1 

Other factors (Unknown) 2 5 1 1 2 1 5 17 



 85 

 

Rotavirus in 8 calves, Coronavirus + Rotavirus in 3 
calves, Coronavirus + Cryptosporidium spp. in 1 calf, 
Rotavirus + E. coli in 2 calf, E. Coli + Cryptosporidium 
spp. + Rotavirus in 1 calf and Coronavirus + Rotavirus + 
Cryptosporidium spp in 1 calf. In addition, Rotavirus 
was detected in 27.08%, Coronavirus in 12.5%, E. coli 
in 15.62%, Cryptosporidium spp. in 39.58% and Giardia 
lamblia alone or simultaneously with other 
enteropathogens in 8.33% of the 96 examined calves 
(Table 2). The relationship between age and the 
prevalence of enteropathogens detected in calves with 

neonatal diarrhea in the Burdur region. The 
distribution of infectious agents detected in the study 
according to the ages of newborn calves with diarrhea 
is shown in Table 3 and Table 4. The age ranges where 
enteropathogens are most commonly seen are given 
in Table 5 and Figure 2. The relationship between age 
and the prevalence of enteropathogens detected in 
calves with neonatal diarrhea in the Burdur region. 
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Table 2. Ratio of etiological factors 
Agent Presence rate (%) 

Cryptosporidium spp  25/96 = %26.04 
E. coli 12/96 =%12.5 
Rotavirus 11/96 = %11.45 
Coronavirus 7/96 = %7.29 
Giardia lamblia 6/96 = %6.25 

Cryptosporidium+Rotavirus 8/96 = %8.33 

Cryptosporidium+Giardia lamblia 2/96 = %2.08 
Rotavirus+Coronavirus 3/96 = %3.12 
Rotavirus + Coronavirus + Cryptos-
poridium spp 

1/96 = %1.04 

Rotavirus+Cryptosporidium+E.coli 1/96 = %1.04 
Cryptosporidium spp+Coronavirus 1/96 = %1.04 
Rotavirus+E. coli 2/96 = %2.08 
Other factors 17/96 = %17.70 

Table 3. Occurrence rate of infectious factors alone 

Agent Count 
Percentage 
distribution 

Rotavirus 26 %27.08 
Coronavirus 12 %12.5 
E. coli 15 %15.62 
Cryptosporidium spp. 38 %39.58 
Giardia lamblia 8 %8.33 

Table 4. Age distribution according to factors in calves 
with diarrhea 

Age distribution 
Agent 

1-7 
days 

7-15 
days 

15-28 
days 

Total 

Rotavirus 9 2 0 11 

Coronavirus 6 1 0 7 

Giardia lamblia 0 2 4 6 

Cryptosporidium spp. 7 17 1 25 

E. coli 11 1 0 12 

Rotavirus + Cryptospori-
dium spp. 

1 5 2 8 

Cryptosporidium spp. + 
Giardia lamblia 

0 1 1 2 

Cryptosporidium spp. + 
Coronavirus 

0 0 1 1 

Coronavirus + Rotavirus 2 1 0 3 

Rotavirus + E. coli 2 0 0 2 

Rotavirus + Cryptospori-
dium spp. + E. coli 

1 0 0 1 

Rotavirus + Coronavirus + 
Cryptosporidium spp. 

0 1 0 1 

Other factors (unknown) 4 10 3 17 

Total 42 41 13 96 

Table 5. Minimum and maximum age range at which 
infectious agents are seen 
Agent Youngest age 

(d) (1-7) 
Oldest age (d) 

(15-28) 

Rotavirus 2 10 

Coronavirus 2 10 

E. coli 2 8 

Giardia lamblia 12 26 

Cryptosporidium spp. 6 16 

Coronavirus + Rotavirus 2 8 

Rotavirus + Cryptosporidium spp. 8 20 

Cryptosporidium spp.+Giardia 
lamblia 

9 16 

Cryptosporidium spp+Coronavirus 17 17 

Rotavirus + E. coli 3 4 

Rotavirus + Coronavirus + 
Cryptosporidium spp. 

14 14 

Rotavirus + Cryptosporidium spp.+ 
E. coli 

3 3 

Other factors 2 25 

Figure 2. Relationship between age and prevalence of enteropathogens 
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The distribution of infectious agents detected in the 
study according to the ages of newborn calves with 
diarrhea is shown in Table 3 and Table 4. The age 
ranges where enteropathogens are most commonly 
seen are given in Table 5 and Figure 2. 

Discussion 

Despite modern veterinary practices, it is a fact that 
calf diarrhea still causes economic losses in cattle 
farms. In addition to diarrhea treatments, determining 
etiological factors and taking preventive measures is 
becoming increasingly important.  
 This study aims to provide a perspective on 
treatment strategies by determining the etiological 
factors affecting neonatal calf diarrhea in Burdur 
province and its districts. Diarrhea in newborn calves is 
a serious problem in the cattle industry, with high 
morbidity and mortality (Walker, 1998). Worldwide, 
one of the main causes of calf deaths and financial 
losses to the cattle industry is losses due to diarrhea 
(Wudu et al., 2008; Kozat, 2019). It is stated in many 
studies that various factors play a role in the 
emergence of diarrhea and that environmental 
factors, the effects of infectious agents, nutrition and 
many factors affecting the immune system interact in 
a complex manner (Waltner-Toews et al., 1986). 
 Protective measures starting from the pregnancy 
period are of great importance to reduce the 
frequency of calf diarrhea (Kozat, 2019). It has been 
emphasized in many studies that taking the right 
precautions in cases of diarrhea, especially giving 
colostrum on time and sufficiently, plays a critical role 
in strengthening the immune system of calves (Göncü, 
2013; Şen et al., 2013). In addition to colostrum, 
improving the housing conditions of enterprises and 
ensuring hygiene can make significant contributions to 
the growth of calves in a healthier and more disease-
resistant manner (Kozat, 2000). Within the scope of 
this study, we evaluated the reasons why some 
enterprises encounter calf diarrhea less frequently 
during our field visits to enterprises. They stated that 
the vaccination practices they carried out especially 
when the mother was in the dry period were effective 
in this case. It has been observed that in farms where 
these vaccination applications are carried out 
successfully, the immune systems of calves are 
strengthened and health problems such as diarrhea 
are prevented. It has been determined that adequate 
colostrum intake, as well as appropriate shelter 
conditions and balanced nutrition, are of great 
importance in raising healthy and disease-resistant 
calves during the neonatal period. 
 Breeders should be informed about the amount and 
timing of colostrum to be given to calves with neonatal 

diarrhea. However, despite these positive practices, it 
was determined that the housing conditions of the 
calves were not sufficient in most of the farms where 
the disease was detected during the field study. 
 Living conditions cause calves to decrease their 
resistance to diseases and cause health problems such 
as diarrhea, as they are not sheltered in a hygienic 
environment and proper care. These research findings 
are in line with the statements of previous researchers 
(Waltner-Toews et al., 1986; Göncü, 2013; Şen et al., 
2013) about the importance of colostrum, as well as 
the findings of researchers about care and hygiene 
conditions (Kozat, 2000; Kozat and Tuncay, 2018). 
 Findings of this study support the data and 
emphasize that raising a healthy calf requires a multi-
factor approach. 
 According to statistical data on diarrhea cases, the 
rate of diarrhea cases in newborn calves is over 50%, 
and the calf mortality rate varies between 1.5 and 8% 
depending on these cases (Frank and Kaneene, 1993). 
Similarly, in Turkey, calf diarrhea is accompanied by 
high levels of morbidity and mortality. This situation is 
still an important problem today due to reasons such 
as high treatment costs, poor performance and death 
which cause economic losses (Uzlu et al., 2010; Taş 
and Kozat, 2023). 
 According to recent research, cases of diarrhea in 
calves in the first four weeks after birth have been 
associated with various pathogens (Table 1). 
Microorganisms such as Rotavirus, Coronavirus, E. coli, 
Cryptosporidium and Giardia are stated as the most 
important causes of calf diarrhea (Khan and Khan, 
1991; de La Fuente et al., 1998; Langoni et al., 2004; 
Lorenz et al., 2011b). It is emphasized that there is no 
single reason for the occurrence of neonatal calf 
diarrhea, instead, more than one factor plays a role, 
and regular and accurate fluid-electrolyte treatment is 
as important as an effective chemotherapy treatment 
to reduce high mortality rates due to diarrhea (Cho 
and Yoon, 2014). 
 According to the analysis results of this study, 61 of 
96 calves had a single enteropathogen. Among these 
calves, Cryptosporidium spp. was detected in 25 
(26.04%) of them, E. Coli K.99 in 12 (12.5%), Bovine 
rotavirus in 11 (11.45%), Bovine coronavirus in 7 
(7.29%), and Giardia lamblia was detected in 6 (6.25%) 
of these calves. 
 Additionally, it was revealed that mixed infections 
played a role in 18 (18.75%) of 96 calves with diarrhea 
(Table 3). In this study, it was revealed that the 
enteropathogens detected in neonatal calves with 
diarrhea were similar to the infectious agents 
identified by previous researchers (Khan and Khan, 
1991; de La Fuente et al., 1998; Langoni et al., 2004; 
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Lorenz et al., 2011b; Cho and Yoon, 2014). 
 It has been determined that providing appropriate 
hygiene conditions, as well as considering multiple 
etiological factors, plays a critical role in controlling 
and preventing the disease. These findings emphasize 
the need for a holistic approach to effectively manage 
diarrheal cases. Diarrhea occurring in neonatal calves 
significantly affects animal productivity losses and calf 
mortality rates. Therefore, it is of great importance to 
quickly identify the factors that cause diarrhea and 
apply effective treatment methods in order to reduce 
diarrhea-related losses and alleviate its effects 
(Kalınbacak, 2003; Murat and Balıkçı, 2012; Kozat and 
Tuncay, 2018). For this purpose, rapid diagnostic test 
kits are widely used (Al and Balıkçı, 2012; Kozat and 
Tuncay, 2018; Bal, 2019).  
 Immunochromatographic ready-made diagnostic kits 
help quickly and effectively detect the causes of 
diarrhea in newborn calves. These kits have an 
important role in obtaining rapid results under field 
conditions, being low-cost, easy to apply, and in 
detecting more than one enteropathogenic agent 
(Kozat ve Tuncay, 2018; Taş ve Kozat, 2023). 
 In this study, a commercial immunochromatographic 
test called Rapid Diagnostic Test (BoviD-5 Ag Test Kit - 
BIONOTE) was used to quickly determine the factors 
that cause diarrhea in newborn calves in the Burdur 
region. This test delivered the opportunity to detect 
Rotavirus, Coronavirus, Cryptosporidium, E. coli K99 
and Giardia lamblia from fresh stool samples in a short 
time of 5-10 minutes. 
 According to the results of the study, in cases where 
a single enteropathogen was detected in 61 calves 
with diarrhea, the most common ones were 
Cryptosporidium in 25 (26.04%), E. coli K99 in 12 
(12.5%), Rotavirus in 11 (11.45%), and Rotavirus in 7 
(11.45%). In 6 cases (7.29%), Coronavirus and 6 cases 
(6.25%) were caused by Giardia lamblia (Table 3). In 
addition, among the 96 calves with diarrhea, 38 
(39.58%) had Cryptosporidium, 15 (15.62%) had E. coli 
K99, 26 (27.08%) had Rotavirus, 12 (12.50%) had 
Coronavirus (12.50%) had Cryptosporidium (8.33%) 
and Giardia lamblia agents were detected (Table 4). 
 Many studies have been conducted on Rotavirus, 
which causes diarrhea in newborn calves in Turkey. 
Burgu et al. (1995) reported in a study that the 
rotavirus rate was determined to be 33.6%. In the 
research of Al and Balıkçı (2012), this rate was found 
to be 30%. In a different study, Alkan (1998) detected 
53% Rotavirus in Ankara. In another study conducted 
in Ankara, Alkan et al. (1992) detected Rotavirus at a 
rate of 26.8%. In the study conducted by Erdoğan 
(2003) in Kars, this rate was found to be 26.9%. In a 

study conducted in Manisa, the rate determined by Bal 
(2019) was reported as 14%. In the study conducted in 
Van, Çabalar et al. (2007) detected Rotavirus at a rate 
of 17.97%. In this study, the Bovine rotavirus incidence 
rate was found to be similar compared to other 
researchers, but it was determined to be higher than 
the results obtained from some researchers (Çabalar 
et al., 2000; Bal, 2019). It is thought that these 
differences may result from regional climate and 
environmental conditions. Additionally, it is taken into 
consideration that differences in the age range of 
calves may also affect these results. Rotavirus 
infections can often occur as mixed infections (Garcia 
et al., 2000). In this study, mixed Rotavirus infection 
was detected in 26 of 96 calves (27.08%) in total. The 
single infection rate was found to be 11.45%.  
 In addition, it has been determined that the stool in 
diarrhea due to Rotavirus infection is generally yellow 
and watery. These findings show that Rotavirus 
infection may begin at an early age in neonatal calves 
and that the risk of disease continues at young ages. 
The findings of this study support the data of previous 
researchers (Rodger et al., 1982; Walker et al., 1998).  
 In many studies conducted on Bovine Coronavirus in 
Turkey, different rates were obtained in different 
regions. While the Coronavirus rate was determined as 
13% in Al and Balıkçı's (2012) study in Elazığ. In other 
studies, Coronavirus rates are as follows: 7% in the 
study conducted in the Siirt region (Kozat and Tuncay, 
2018), 9.35% in the Tokat region (Kaya and Coşkun, 
2018), 9% in the Manisa region (Bal, 2019), 9% in the 
Sivas region (Kuliğ and Coşkun, 2019), 25% in the Muş 
region (Taş and Kozat, 2023). These results show that 
geographical differences and climatic conditions in 
Turkey may affect the spread of Bovine Coronavirus. 
In this study, the diarrheal conditions of neonatal 
calves aged 1-28 days were examined in detail, and in 
total, Coronavirus was detected alone in 5 of 96 
neonatal calves with diarrhea, and the number of 
infected calves reached 12 with mixed cases. In this 
context, while the rate of Coronavirus being found 
alone was 5.20%, the rate of mixed infection increased 
to 12.5%. These results reveal that Coronavirus rates 
may vary in studies conducted in different regions. In 
this research, it was observed that the smallest 
Coronaviruses were seen in calves that were 2 days 
old and the largest were 17 days old. This highlights 
that Coronavirus is a significant health threat to calves 
and the importance of preventive and therapeutic 
interventions initiated early in the disease. 
Additionally, diarrhea in Coronavirus infected animals 
has been observed to be yellow-green in color. In this 
study, it was determined that 7 of the stool colors of 
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12 sick animals diagnosed with Coronavirus were 
yellow, 3 were green and the other 2 were different 
colors. This information represents an important 
observation in terms of evaluating the clinical 
symptoms. 
 Cryptosporidium species are zoonotic protozoans 
that cause gastrointestinal infections in various species 
(Guerrant, 1997; Nguyen et al., 2007). Many studies 
have been conducted in different regions regarding 
the prevalence of Cryptosporidium spp in Turkey. 
26.7% in Karacabey-Bursa (Burgu, 1984), 7% in Sivas 
(Kuliğ and Coşkun, 2019), 5.12% in Siirt (Kozat and 
Tuncay, 2018), 10.7% in Aydın (Özlem et al., 1997), 
7.2% in Elazığ (Özer et al., 1990), 25.7% in Kars (Arslan 
et al., 2003), 27.33% in Konya (Sevinç et al., 2003), 
35.8% in Ankara. (Sahal et al., 2005), 22.8% in Erzurum 
(Sarı et al., 2008), 20.7% in Nevşehir (Şimşek et al., 
2012), 11.21% in Tokat (Kaya and Coşkun, 2018), 
5.12% in Muş (Taş and Kozat, 2023). 
 In this study, while only Cryptosporidium infection 
was detected in 13 (13.54%) of 96 calves with neonatal 
diarrhea aged 1-28 days, it was determined that 38 
(39.58%) had other factors along with Cryptosporidium 
infection. This shows that Cryptosporidium can be 
effective alone or in combination with other factors to 
cause diarrhea. It is stated that there are many risk 
factors affecting the prevalence of Cryptosporidium 
spp. Factors such as the number of animals in the 
enterprise, the age of the animals, whether they have 
diarrhea or are healthy, shelter type, suckling status, 
litter type and water source. It may have an impact on 
the prevalence of Cryptosporidium infections (Brook et 
al., 2008; Trotz-Williams et al., 2008). When we look at 
Cryptosporidium infections in Turkey and around the 
world, we see that the prevalence rates are different. 
It is thought that the reasons for these differences may 
be related to the geographical and climatic 
characteristics of the region where the studies were 
conducted, animal breeding practices, isolation of sick 
animals and the effect of environmental factors. 
In addition, it was stated in the study that 
Cryptosporidium infection had been seen in certain 
enterprises before, but the disease was prevented by 
using a drug called halofuginone. Although 
Cryptosporidium infection has been seen in calves 
between the ages of 3 and 20 days, it has generally 
been observed that the calves are between the ages of 
7-15 days. These findings show that Cryptosporidium 
infection can be seen in neonatal calves in the first 
week and is more common in calves in the first week 
or two. Escherichia coli infections are considered one 
of the leading causes of calf diarrhea, which usually 
occurs within 2-10 days after birth, and can rarely be 

seen within the first 24 hours after birth (Bilal, 2007). 
Escherichia coli, which is frequently encountered in 
the neonatal period, especially in 1-7 day(s) old calves, 
stands out as one of the main causes of diarrhea 
worldwide (Rodostitis et al., 2007). It has also been 
stated that enteropathogenic E. coli can be seen in 
neonatal calves within the first 30 days (Rodostitis et 
al., 2007). 
 E. coli infection rates also vary in studies conducted 
in Turkey. For example, in a study conducted in Siirt 
and its surroundings, the incidence of E. coli alone was 
reported as 6%, while the incidence rate in mixed was 
reported as 18% (Kozat and Tuncay, 2018). In a study 
conducted in the Tokat region, the rate of E. coli in 
calves with diarrhea was found to be 7.48% (Kaya and 
Coşkun, 2018). In Elazığ, the prevalence of E. coli in 
calves with diarrhea was determined as 16.66% (Al 
and Balıkçı, 2012). In this study, only E. coli infection 
was detected in 12 of 96 calves with neonatal diarrhea 
aged 1-28 days, and other factors were observed in 3 
of them along with E. coli infection. While the rate of 
E. coli being found alone was 12%, the rate of being 
found together with other enteropathogens increased 
to 15.62% (Table 3, Table 4). It was determined that 
the majority of the feces were yellow and watery 
(Table 1) and the age range of 14 out of 15 E. coli 
infected calves was 1-7 days old (Table 5). This study 
confirms that the prevalence of E. coli infection varies 
between countries and regions and is frequently seen 
in the neonatal period, especially in calves 1-7 days 
old. Additionally, it was determined that E. coli 
infection was seen in calves that were at the youngest 
age of 2 days old and in calves that were at the oldest 
age of 8 days old (Table 5). These findings show that E. 
coli is a common infectious agent in calves during the 
neonatal period and that the risk of infection is higher 
in the first week. 
 Giardia lamblia is becoming increasingly important 
as it causes growth retardation in farm animals, 
reduces feed utilization and causes economic losses by 
causing diarrhea (O'Handley et al., 2003). Giardia 
lamblia, which causes significant economic losses in 
calf diarrhea in Turkey, is among the etiological factors 
that are generally ignored in some studies (Ayan et al., 
2016). In another study, the presence and prevalence 
of Giardia in the feces of 10,672 cattle between the 
ages of 1-730 days was evaluated and Giardia was 
detected in 1,236 feces. It was determined that 
Giardia agents continued to spread as cysts in 1,184 of 
the animals in which Giardia was detected (Mark-
Carew et al., 2010). In studies conducted in Turkey, 
Göz et al. (2006) detected Giardia at a rate of 14.7% in 
231 newborn and young calves aged between 1 day 
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231 newborn and young calves aged between 1 day 
and 8 months in Van, and Kaya and Coşkun (2018) 
detected Giardia at a rate of 16.82% in 107 neonatal 
calves with diarrhea in Tokat. In this study, Giardia 
infection was detected in 6 of 96 diarrheal neonatal 
calves aged 1-28 days, and other factors were 
observed in 2 of them along with Giardia infection. 
While the rate of Giardia being found alone was 
6.25%, the rate of being found together with the 
mixture increased to 8.33% (Table 3, Table 4). In this 
study, it was observed that the Giardia agent was seen 
in neonatal calves between 9 and 26 days old, but was 
mostly seen in calves older than 15 days (Table 4, 
Table 5). These results suggest that Giardia infection 
may be a cause of diarrhea in neonatal calves in 
Burdur and its districts and that the risk of infection 
may increase, especially after 15 days of age. 
 This research examined the cases of diarrhea in 
newborn calves in Burdur and its surroundings and 
identified the important enteropathogens that cause 
diarrhea. It was concluded that diarrhea in newborn 
calves poses a significant problem for the cattle 
industry, causing high mortality and yield losses. Rapid 
Diagnostic Test (BoviD-5 Ag Test Kit - BIONOTE), an 
immunochromatographic test, was used to detect the 
factors that cause diarrhea. Thanks to this test, the 
pathogens Rotavirus, Coronavirus, Cryptosporidium, E. 
coli K99 and Giardia lamblia were quickly detected. 
According to the research results, the infectious 
agents were determined to be Cryptosporidium, 
Rotavirus, E. coli K99, Coronavirus and Giardia lamblia, 
respectively. Cryptosporidium, Rotavirus, E. coli K99, 
Coronavirus and Giardia lamblia infections were 
determined to be the most common factors in 
neonatal calf diarrhea. A difference was observed 
between the rates of occurrence of these factors alone 
and in mixed forms. Cryptosporidium and Rotavirus 
infections were determined to be the most common 
factors in neonatal calf diarrhea. Considering that 
these factors can be seen in the first two weeks of the 
neonatal period, the importance of preventive 
measures in the emergence of diarrhea in neonatal 
calves was emphasized. The study pointed out that the 
shelter conditions and hygiene of businesses are 
critical in the emergence of diarrhea. 
 As a result, in order to control the cases of diarrhea 
in newborn calves in Burdur and its districts, and to 
reduce economic losses, the factors must be identified 
quickly and accurately. The application of effective 
treatment methods, producer training for raising 
healthy and productive animals in the cattle industry, 
animal care and nutrition, and standardization of 
shelter conditions should be taken. It was emphasized 
that it is important to make this possible and take 
protective measures. It is thought that this study will 

shed light on future research. 
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