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Abstract  
 
In order to study the influence of calves sex, dams age and year of calving, it is very important to evaluate at farm level, 
the incidences of colibacillosis, coccidiosis, rickets, neonatal enteritis, respiratory diseases (BRD) and haemorrhagic 
enteritis in un-weaned dairy calves. The study was carried out at the dairy cattle farm of the Research and Development 
Institute for Bovine Balotesti, Romania between January 2018 and December 2019, with health datasets from 176 
Romanian Black Spotted calves. Colibacillosis and coccidiosis incidences were not influenced (p>0.05) by the sex of 
the calves, while rickets incidence was significantly influenced (p≤0.001), with 2.20 ± 1.55% of the male calves being 
affected and 10.59 ± 3.36% of the females, respectively. Year of birth had significantly influenced (p≤0.05) the 
incidence of colibacillosis and rickets and had no effects (p>0.05) on coccidiosis incidence. Neonatal enteritis, BRD 
and haemorrhagic enteritis incidences were not influenced (p>0.05) by factors such as calves sex, dams age and year 
of birth. Colibacillosis and rickets incidences were the only health problems influenced by factors such as calves sex 
and year of birth. 
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INTRODUCTION  
 
The first 21 days of life in calves are very 
important because of the sensitivity and the 
higher risks of mortality (Gulliksen et al., 
2009). In addition to these aspects, long-term 
consequences of diseases as well as the high 
degree of morbidity in unweaned calves 
determine a reducing of the genetic potential as 
adults (Swali and Wathes, 2006; Urie et al., 
2018). The breeding environment and infancy 
period among domestic animals play an 
essential role for future harmonious 
development (Bornstein, 1989). 
The most common causes for health disorders 
among young calves are of infectious nature 
such as diarrhea and bovine respiratory 
diseases (BRD) (Perez et al., 1990; Olsson et 
al., 1993; Sivula et al., 1996; Virtala et al., 
1996a). 
The performance of the animal at maturity is 
affected by the presence of diarrhea and / or 
BRD in the first three months of life and is 

associated with sub-fertility (Warnick et al., 
1994; Svensson et al., 2003). 
In general, animals have a native ability to 
adapt to the climatic influences, however, 
extreme climatic situations are difficult to 
overcome by immunosuppressed calves. Direct 
economic consequences were reported due to 
the inability of thermoregulation in young 
mammals, given the brown adipose tissue fast 
metabolization during severe cold thermal 
stress, a major negative impact on their welfare 
(Silanikove, 2000; Snowder et al., 2006; 
Roland et al., 2016). 
Due to a high incidence of diseases in dairy 
calves, a series of economic and production 
negative repercussions have been described 
(Rossini et al., 2004; Stanton et al., 2012). For 
instance, the average costs owed to dairy calves 
respiratory and gastrointestinal treatments in 
North America are on average 33.46 $/calf and 
14.71 $/calf, respectively (Kaneene and Hurd, 
1990). The array of variation in mortality risks 
for calves younger than 12 months varies 
between 2.1% and 14%, under the influence of 
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year of birth and breed (Gulliksen et al., 2009). 
Other factors such as farm geography, farm 
size, colostrum management, housing and 
feeding strategy were found to have a 
significant influence as well (Waltner-Toews et 
al., 1986a; Lundborg et al., 2005; Gulliksen et 
al., 2009; Windeyer et al., 2014). 
Another common disease of unweaned dairy 
calves is represented by rickets, which is a 
disorder of bone epiphyses growth, with the 
main cause being a deficient supply of vitamin 
D, phosphorus and especially the lack of 
calcium in the body (Pugh and Baird, 2012). 
The skin and digestive tract are involved in the 
synthesis and absorption of vitamin D, which 
influencing of calcium and phosphorus in the 
small intestine (Holick et al., 2006). 
Exposure of animals to medium-wave 
ultraviolet (UVB) solar radiation at 
wavelengths between 290 and 320 nm 
generates the production of vitamin D in the 
skin (Nelson et al., 2012). Thus, the main 
natural method by which the animal’s body can 
produce vitamin D, is the direct exposure to 
sun. The factors that influence the exposure to 
UVB solar radiation are season, skin 
pigmentation and also geographical location, 
with little up-to-date research focus on such 
aspects in cattle (Pickworth et al., 2012; 
Hymoller et al., 2012; Casas et al., 2015). 
The aim of our study was to evaluate at farm 
level the incidences of colibacillosis, 
coccidiosis, rickets, neonatal enteritis, 
respiratory diseases (BRD) and haemorrhagic 
enteritis in un-weaned dairy calves, in order to 
assess the influence of factors such as calves 
sex, dams age and year of calving. 
 
MATERIALS AND METHODS  
 
Animals and general management 
The study was carried out at the Research and 
Development Institute for Bovine Balotesti 
(44°36′46″N 26°4′43″E) Romania, were health 
data was collected for two consecutive years, 
between November 2017 and October 2019, 
from a number of 176 purebred Romanian 
Black and White (Holstein Friesian group) 
calves, managed under identical conditions (91 
males and 85 females, 89 born in the 1th year of 
study and 72 in the 2nd year, respectively).  

After birth, the calf was separated from the dam 
and housed in the maternity compartment until 
the age of 10 days. In the first 3 days of life, 
calves are fed with colostrum minimum 4 kg of 
colostrum per day, in two meals at 12 hours 
intervals. The following 7 days they receive 
two meals per day of 3 kg per head. After 10 
days of age, the calves were moved to outdoor 
individual hutches with straw bedding. Where 
they were fed with milk replacement, 6 kg/day 
in two meals. The calves diet was 
supplemented with ad libitum solid diet of 
starter concentrates and alfalfa hay until the age 
of 3 months, when the waning took place, 
regardless of sex. The concentrates feed 
contained 18.5% crude protein, 9% fibre, 
0.36% methionine, 0.9% lysine, 2.96% 
calcium, 0.69% phosphorus, 0.9% salt and 
1.00% fats. With nonrestricted access to clean 
water. 
Dehorning was carried out at the age of two 
months, only on female calves because they 
remain on the farm for replacement, while the 
male calves were sold for further fattening soon 
after weaning. 
 
Veterinary care 
As veterinary prevention, anthrax vaccination 
was used at the age of two months and vitamin 
therapy was applied only to the sensitive and 
sick calves. The main treatments were applied 
for symptomatic effects such as diarrhoea and 
lung diseases, these being the most common 
diseases in the studied calves. Neonatal 
enteritis causes diarrhoea and associated fluid 
and electrolyte losses. Thus, fluid therapy was 
an important part in enteritis management.  The 
deworming procedures were made after the age 
of weaning and only if needed earlier. The 
research activities were performed in 
accordance with the European Union’s 
Directive for animal experimentation (Directive 
2010/63/EU). 
 
Statistical analyses 
In order to assess the effect of the age group on 
the above-mentioned health traits, the 
MiniTab®18 software was used, with the 
statistical significance level set at values of 
p≤0.05.  
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RESULTS AND DISCUSSIONS  
 
Results concerning colibacillosis, coccidiosis 
and rickets incidence in 0-3 months of age 
calves, based on calves sex, dams age and year 
of study are shown in Table 1. Our data showed 
that colibacillosis and coccidiosis incidences 
were not influenced (p>0.05) by the sex of the 
calves, while rickets incidence was 
significantly influenced (p≤0.001), with 2.20 ± 
1.55% of the male calves and 10.59 ± 3.36% of 
the females being affected, respectively. No 
supporting previously published data for 
comparison was available, concerning the 
influence of sex related factors on rickets 
incidence. This aspect, regarding the higher 
susceptibility of female calves to rickets is of 
outmost importance, given that in the dairy 
cattle industry only females are being kept for 
replacement reasons, males being most often 
sent for fattening or slaughter at an early age. 
Moreover, rickets impairs growth and future 
development of calves and negatively affects 
the immune functions (Adams et al., 2010; 
Nelson et al., 2012). 
Dams age had no influence (p>0.05) on 
colibacillosis, coccidiosis and rickets 
incidences in un-weaned calves. 
Year of birth significantly influenced (p≤0.05) 
the incidence of colibacillosis with 14.71 ± 
0.43% of the calves being affected in the first 
year of study and 5.38 ± 2.35% in the second 
year of study. Colibacillosis prevalence in 
commercial farms is strongly influenced by the 
bedding and fed hygiene, and also by heat and 
humidity conditions. These differences were 
observed in other commercial farms (Dubey 
and Rao, 1997; Tikoo et al., 2009; Shekhar et 
al., 2017). Coccidiosis incidence, however, was 
not influenced (p>0.05) by this factor.  
Results relating to neonatal enteritis, 
respiratory diseases (BRD) and haemorrhagic 
enteritis incidences in 0-3 months of age 
calves, based on calves sex, dams age and year 
of study are shown in Table 2.  
Neonatal enteritis, BRD and haemorrhagic 
enteritis incidences were not influenced 
(p>0.05) by factors such as calves sex, dams 
age and year of birth. 
However, a sex related sensitivity could be 
observed for BRD, with an average incidence 
of 5.49 ± 0.24% in male calves and 2.35 ± 

1.65% in females, respectively. This might be 
attributed to the higher growth rates of male 
calves, compared to females (Phyllis and Moss, 
1986), with in return might lead to a 
prioritization of the nutrients towards the 
growth process, rather than allocating nutrients 
to support the immune system.  
According to previous studies, total morbidity 
incidence in calves up to 3 months old was of 
35% (Waltner-Toews et al., 1986b) and the 
highest risk was identified for neonatal 
diarrhoeas and bovine respiratory disease 
(BRD), with 29% and 39%, respectively (Van 
Donkersgoed et al., 1993; Donovan et al., 
1998a; Windeyer et al., 2014). Conversely, 
current results shown the incidence for BRD to 
be significantly lower, of 3.98 ± 1.48%, while 
the incidence neonatal diarrhoea was similar as 
previously reported, of 29.55 ± 0.34%. 
Differences in BRD incidences could be 
attributed to different geographical and climatic 
conditions in which the calves were raised, 
previously published data concerned dairy 
calves raised in North America, especially in 
Canada, where severity of cold weather is 
much more prominent compared to temperate 
European climate. 
Windeyer et al. (2014) found that BRD has a 
minimal impact on body weight loss in calves, 
while neonatal diarrhoea causes weight losses 
of 1.10 kg. In the same study, it was reported 
that BRD prevention strategies for un-weaned 
calves is much more complex and does not just 
refer to the general management of colostrum 
feeding, which is the first essential step, 
vaccination programs and antimicrobial 
administration represent major tools for the 
disease prevalence to be reduced. Calves with 
passive immunity transfer deficiencies (FTPI) 
had 1.6 times higher likelihood to develop 
BRD (Windeyer et al., 2017). 
Our hypothesis, that age of the dam could 
influence calves health was not supported by 
current results. Although, in the literature there 
are mentions that multiparous cows produce a 
higher concentration of immunoglobulins in the 
colostrum and also the incidence of dystocia is 
much lower, compared to first calving cows, 
such aspects did not seem to have an influence 
on the overall health status of the resulting 
calves (Neamt et al., 2017). 
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In an extensive study Urie et al. (2018) reported 
a 5.0% mortality rate, also describing death 
causes, which were 32.0% of digestive related 
problems, 14.1% of respiratory nature, 7.0% a 
combined digestive and respiratory causes, 
while 13.3% of deaths were caused by 
infectious agents, various injuries or unknown 
causes. Given the relative low number of calves 
included in our study, for the future we plan to 
include more farms and a higher number of 

calves, following mortality losses and mortality 
causes. 
The total morbidity incidence for calves studied 
was of 88.54%. None of the diseases has lead 
to mortality of calves included in our study. 
Conversely, other authors report a mortality 
rate in dairy calves between 5-6% (Seppa-
Lassila et al., 2016) and 7.8% (Santman-
Berends et al., 2019). 

Table 1. Mean (± SEM) for colibacillosis, coccidiosis and rickets incidence in 0-3 months of age calves, based on 
calves sex, dams age and year of study 

Factors/Disease Colibacillosis (%) Coccidiosis (%) Rickets (%) 
Cohort 8.52±2.11 39.20±0.36 6.25±1.83 
Male calves 7.69±2.81 41.76±0.52 2.20±1.55 
Female calves 9.41±3.19 36.47±0.52 10.59±3.36 

Differences males vs. females 
 (p value) 

NS (0.686) NS (0.475) ***(0.000) 

Primiparous dams 11.36±4.84 43.18±0.75 4.55±3.18 
Multiparous dams 8.42±2.86 45.26±0.51 7.37±2.69 

Differences for dams age NS (0.583) NS (0.821) NS (0.534) 
1th year of study 14.71±0.43 36.76±0.58 11.76±0.39 
2nd year of study 5.38±2.35 45.16±0.51 3.23±1.84 

Differences year 1 vs. year 2 *(0.045) NS (0.288) *(0.034) 
 
Table 2. Mean (± SEM) for neonatal enteritis, respiratory diseases and haemorrhagic enteritis incidence in 0-3 months 

of age calves, based on calves sex, dams age and year of study 

Factors/Disease Neonatal enteritis (%) Respiratory diseases 
(%) 

Haemorrhagic enteritis 
(%) 

Cohort 29.55±0.34 3.98±1.48 1.13±8.01 
Male calves 30.77±0.48 5.49±0.24 1.10±11.00 
Female calves 28.24±0.49 2.35±1.65 1.18±11.80 

Differences males vs. females  
(p value) 

NS (0.714) NS (0.289) NS (0.967) 

Primiparous dams 3.63±0.73 6.82±3.84 2.27±2.27 
Multiparous dams 3.15±0.47 4.21±2.07 1.05±1.05 

Differences for dams age 
 (p value) 

NS (0.580) NS (0.518) NS (0.574) 

1th year of study 32.35±0.57 2.94±2.06 2.94±2.06 
2nd year of study 29.03±0.47 5.38±2.35 n.a. 

Differences year 1 vs. year 2 NS (0.653) NS (0.458) n.a. 

 
CONCLUSIONS  
 
Understanding the factors associated with 
calves morbidity is an essential part for 
improving calf health, welfare and 
performance.  
We found that female calves have an overall 
susceptibility to rickets, when compared to 
male counterparts, which could translate in 
adapting future diets based on calves sex, e.g. 
diets with higher macroelements and vitamin D 

content, in order to promote better growth rates 
and health.  
Coccidiosis and neonatal enteritis were the 
most prevalent health disorders found in our 
study, affecting altogether over 60% of the 
investigated calves. 
Our initial hypothesis that dams age constitutes 
an influencing factor for overall calves health 
was not supported by the results. For our future 
studies, we plan to involve factors such as 
colostrum quality and calving year, in order to 
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better evaluate and differentiate between the 
innate and acquired organic resistance of dairy 
calves. 
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