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ABSTRACT: A cross-sectional and longitudinal observational study with the objectives to identify calf management and 
husbandry practices and to investigate the major causes of calf morbidity and mortality and its associated risk factors was 
conducted in South Omo Zone from 2015 to 2016. A total of 85 calf owners were interviewed and 255 calves of those 
farmers were longitudinally followed for six months from the very first day of their birth. Accordingly, retained placenta 
17/85 (20%), narrow pelvic outlet 17/85 (17.6%) and prolonged labour 8/85 (9.4%) were ranked as maternal-related 
calving problems whereas, ‘navel ill’ 34/85 (40.0%), dead birth 9/85 (10.6%), oversized calve 16/85 (18.8%) and abnormal 
presentation 9/85 (10.6%) were identified as calf-related problems. The traditional healers 31/85 (36.47%) and 
veterinarians 24/85 (28.23%) were dominant calving assistants in the study areas. Moreover, bloody diarrhea 24/85 
(28.2%), ectoparasites 10/85 (11.8%), pneumonia 7/85 (8.2%) and constipation 3/85 (3.5%) were categorized as the major 
health problems that frequently affected the calves. From the calves longitudinally followed, 85 calves (33.3%) were 
encountered different health problems which resulted in calf morbidity and mortality. Identified health problems were not 
significantly associated (p>0.05) with study sites, sex and breed of calves. According to multiple logistic regression 
analysis, six variables (calf housing system, dam vaccination history, colostrum feeding frequency, calf house clearing 
frequency, parity of the dam and calf delivery problem) were significantly associated (p<0.05) with calf morbidity. However, 
none of the variables was significantly associated with calf mortality. Through six months follow-up, 4.41% crude calf 
mortality rate was recorded.  Sudden death with unknown cause, bloody diarrhea, pneumonia, “evil eye” and physical 
damages were responsible for 36.36, 18.18, 18.18, 9.09 and 18.18% case fatality and responsible for 1.60, 0.80, 0.80, 
0.40 and 0.80% crude mortality respectively. The crude mortality varies among sex; 3.13 and 6.67% respectively in male 
and female calves. Similarly, it was relatively higher in calves under one week of age (5.73%) and decreasing as the calf’s 
age increased. It can be concluded that improving herd management and husbandry practices which negatively affecting 
calf health could minimize calf morbidity and mortality. Moreover, improving the whole herd health system and awareness 
creation to calve owners to improve the dynamism of their future replacement calve is very important in this area. 
 
Keywords: Abnormal presentation, calving problem, colostrum feeding, retained placenta. 
 
 
INTRODUCTION 
 
The intensification of dairy production, especially under hot 
and humid climatic condition presents new disease to both 
dairy cows under the production system and to new borne 
replacement calves (Shapiro et al., 2015). Hence, it is 
common to see several factors that affect the health and 

strength of the calves immediately after birth which is more 
acute in developing countries due to bad calf management 
practices which aggravate the condition. Among 
predisposing risk factors, lack of proper nutritional 
strategy, poor hygiene  and  housing  system  and  inappro- 
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priate immunization of new born calves greatly affect 
health, productivity and the whole vigority of the calves 
(Darsema, 2008; Wudu et al., 2008; Beam et al., 2009). A 
calf deprived calf hood cares is unable to mount a strong 
immune response when presented to an overwhelming 
disease challenge, because the immune system has not 
reached the level of maturity it needs to prevent infections 
(Beam et al., 2009).  

Calf hood diseases have a major impact on the 
economic viability of cattle operations due to the direct 
costs of calf losses and treatment and the long term effects 
on performance (Wudu et al., 2008; Muktar et al., 2015). 
Calf diarrhea and pneumonia are the two major causes of 
calf mortality and morbidity in both intensive commercial 
dairy farm and small holder farming system. Other 
environmental and management risk factors known to 
affect calf health and survival include level of herd 
production, practice of prophylactic antibiotics, weaning 
age, separation or mixing of the calves. Therefore, it is 
important to realize that the costs of poor calf management 
go beyond losses of calf through mortality (Vasseur et al., 
2010).  

In Ethiopia, dairy cattle are reared under different 
production systems, management and milking conditions, 
but there is also little knowledge about the science of 
dairying especially among small holder dairy farmers 
(Duguma et al., 2012; Shapiro et al., 2015). As clearly 
indicated by the national livestock master plan, very high 
calf mortality has significant implications on the dairy 
production (Shapiro et al., 2015). A few studies conducted 
on calf mortality between 0 - 1 year in Ethiopia reported an 
overall mortality rates ranging from 10 to 33%. According 
to International Livestock Center for Africa, ILCA (1994), 
calf morbidity and mortality were ranked next to mastitis as 
the second biggest problem for dairy production in 
Ethiopia. Scours in neonatal period and pneumonia in 
older calves are known to be responsible for most of 
calfhood morbidity and mortality (Yifat et al., 2012). 
Complex interaction of environment, managerial practice, 
infectious agent and the calf itself act as risk factors for the 
occurrence of calf morbidity and mortality (Ferede et al., 
2014). 

Understanding the causes of calf morbidity and 
mortality, their methods of transmission and associated 
risk factors in the study area is the first step in developing 
effective programs to minimize their impact on calf health 
and thereby to reduce their threat to dairy production. 
Moreover, assessing calf owners’ knowledge and attitude 
about calf mortality and morbidity and general 
management and husbandry practice is very important to 
extract prevention and control methods for calf health 
problems. At present, there is no investigation of dairy calf 
morbidity and mortality was carried out in the agro-pastoral 
and pastoral areas of South Omo Zone, Southwestern 
Ethiopia. Hence, large scale risk factor analysis and 
assessment of calf owner’s management and husbandry 
practices  are  needed  to  quantify  the  calf  morbidity  and  

 
 
 
 
mortality as well as to identify associated risk factors. 
Therefore, the objectives of this study are to identify calf 
management and husbandry practices, to determine the 
major causes of calf morbidity and mortality and its 
associated risk factors in mixed crop-livestock production 
system of South Omo zone, southwestern Ethiopia. 
 
 
MATERIALS AND METHODS            
 
Study area description 
 
This study was conducted in South Omo Zone, 
Southwestern Ethiopia. Specific study sites were Debub 
Ari district and Jinka city administration which was 
selected based on access of infrastructure for timely 
monitoring of study, farming practices of farmers and 
previous history of occurrence of calf mortality. According 
to agricultural sample survey of central statistics agency 
(CSA) of Ethiopia, the total cattle population of South Omo 
zone (in million) as 1.75 (CSA, 2017). The zone is located 
between 4° 43' to 6° 46’ North latitude and 35° 79’ to 36° 
06’ East longitude and between 376 to 3,500 m above sea 
level with mean annual rainfall ranges between 400 and 
1,600 mm. It has diverse agro-ecological districts ranging 
from hot arid to the tropical humid with average 
temperature ranging between minimum 10.1°C to 
maximum 27.5°C (SOFED, 2012). The rainfall pattern is 
erratic and usually bimodal occurring from September to 
November and from April to May (SOFED, 2012).  
 
 
Study animals  
 
The sampling units for this study were local and crossed 
(local X Holstein Friesian) breed calves of aged 24 hours 
and above. For the purpose of this study, calf was defined 
as young cattle less than six months of age, morbidity as 
any sickness with recognizable clinical signs which 
ultimately ended in death or warranted therapeutic 
intervention during the course of follow up period and 
mortality as death of calves above the age of 24 hours 
recorded in the inter study period. 
 
 
Study design 
 
A longitudinal observational and cross-sectional study 
designs were used to collect data on management and 
husbandry practices, major causes of calf mortality and 
morbidity and associated risk factors in the study areas. 
Longitudinal follow-up was conducted starting from 24 
hours up to six months of calf’s age. Calves of 24 hours of 
age were purposively identified and individually monitored 
for morbidity and mortality up to 6 months within the study 
period which was started in 2015 and ended in 2016. For 
the calves of > 24 hours of age at  the  commencement  of 



 
 
 
 
the study, retrospective survey was conducted to recall 
any health problem encountered. The sampled calves 
were withdrawn from the follow up when they completed 
their 6 months period.  
 
 
Sample Size 
 
Calves that were accessible and meet the requirements of 
inclusion criteria were involved in the study. Accordingly, a 
total of 255 calves of both sex groups (162 males and 93 
females) and different blood level (229 local and 26 
crosses of local and Holstein Friesian); owned by 85 calf 
owners from two study locations were involved. None of 
the calf contributed to this study was departed until the end 
of the study period. 
 
 
Data collection 
 
Data on calf management practices including post-natal 
care, colostrum feeding, housing system and previous 
history of calf diseases and overall health status in the 
individual calf owner’s farms were assessed through 
questionnaire survey and visualization.  

For longitudinal study, checklist was prepared to record 
any disease and death occurrence to study calves on each 
site. Animal health workers of each study site were used 
as enumerator. Animal health workers were trained on 
how to follow up the study calves and recording of disease 
and death occurrence prior to the commencement of this 
study. They were also aware of the cares to be taken on 
calves after the occurrence of disease conditions. In 
addition, calve owners were aware of calling animal health 
workers timely if any disease symptom occurs on their 
calves. All disease conditions on calves with their 
respective symptoms and clinical signs were recorded until 
the calves were departed from follow-up period. Weekly 
supervision was made by the main researcher on progress 
and perfection of data collection. 
 
 
Ethical approval 
 
Ethical approval for this research was granted from 
Livestock Research Directorate of Southern Agricultural 
Research Institute (SARI), Southern Ethiopia. 
Furthermore, calve owners were briefed about the 
objectives of the study and confidentiality of information 
provided and all participants gave their oral informed 
consent prior to the research. 
 
 
Data analysis  
 
All collected data were entered into Microsoft Excel Sheets 
to create  a  database  and  were imported to SPSS version  

Tesfaye et al.        193 
 
 
 
20 for descriptive analysis. Descriptive statistics 
(frequencies and percentages) were used to summarize 
different parameters of questionnaire and longitudinal 
survey. Association between calf morbidity and mortality 
and different risk factors was analyzed through multiple 
logistic regression analysis (via R- software packages) by 
separately taking calf morbidity and mortality as 
dependent variables and different calf management and 
husbandry factors as explanatory variable. Hence, odd 
ratio (OR) was used to express the effect of explanatory 
variables on the likelihood of outcome variable (calf 
morbidity and calf mortality). All tests were done at the 5% 
global significance level. 
 
 
RESULTS 
 
Calf management system and health problems survey 
 
Among 85 calf owners, 35.3% (30/85) were not 
encountered any maternal related calving problems. 
However, 20% (17/85), 17.6% (15/85) and 9.4% (8/85) of 
the herdsmen ranked retained placenta, narrow pelvic 
outlet and prolonged parturition/labour respectively as 
maternal related calving problems. Whereas, 40% (34/85), 
18.8% (16/85), 10.6% (9/85), 10.6% (9/85), 7.1% (6/85) 
and 12.91% (11/85) of the herdsmen respectively 
disclosed “navel ill”; oversized calf; abnormal presentation; 
dead birth, concurrent occurrence of dead birth, oversized 
calf and abnormal presentation; and concurrent 
occurrence of oversized calf and abnormal presentation as 
calf related calving problems (Table 1). 

About 28.23% (24/85) of respondents consult 
veterinarian to assist cow during calving problem. 
However, 36.47% (31/85) of the calf owners use traditional 
healers to assist their cows. Moreover, 21.17% (18/85) of 
the respondents revealed that their cows were assisted by 
either traditional healers or veterinarian. Suckling 70.6% 
(60/85) was the dominant colostrum feeding method 
followed by assisted feeding 29.4% (25/85) (Table 2).  

Majority of the calf owners allowed calves to consume 
colostrum twice per day 54/85 (63.52%) followed by three 
times 18.8% (16/85), without limit 15.29% (13/85) and 
once 2.35% (2/85) per day. Separate and aggregate 
housing of newly born calves was practiced by 54.11% 
(46/85) and 38.82% (33/85) of the calf owners respectively 
(Table 2). Among the respondents, 82.33% (70/85) 
perceived the presence of different calf diseases in their 
area. 54.11% (46/85) of the calf owners encountered 
death of calves due to different disease and other health 
problems. Treatment with modern drug 49.41% (42/85) 
was the major practice used by calve owners to treat their 
diseased calf. Drenching and smearing of different cultural 
drugs (ethno-veterinary practices) was practiced by 
30.58% (26/85) of the respondents as disease treatment 
option (Table 3). 

Pregnant dam vaccination was practiced by 51/85 (60%) 
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Table 1. Maternal and calf related calving problems. 
 

Variables Categories Frequency Percentage (%) 

Maternal related calving 
problems 

Retained placenta 17 20.03 

Narrow pelvic outlet 15 17.60 

Retained placenta and narrow pelvic outlet 15 7.60 

Prolonged labour 8 9.41 

No problem 30 35.32 

 Total  85 100.00 

    

Calf related calving problems 

Dead birth 9 10.62 

Oversized calf 16 18.81 

Abnormal presentation 9 10.60 

Dead birth, oversized calf and abnormal presentation 6 7.10 

Oversized calf and abnormal presentation 11 12.91 

“Navel ill” 34 40.03 

Total  85 100.00 
 
 
 

Table 2. Major management and husbandry systems practiced by calf owners. 
 

Variables Categories Frequency Percentage (%) 

Delivery assistant 

Veterinarian 24 28.23 

Traditional healers 31 36.47 

Veterinarian and traditional healers  18 21.17 

No assistant 12 14.11 

Total  85 100.00 

    

Colostrum feeding methods 

Suckling 60 70.60 

Assisted feeding 25 29.40 

Total  85 100.00 
    

Frequency of colostrum feeding/24 hrs. 

Once per day 2 2.35 

Twice per day 54 63.52 

Three times per day 16 18.82 

No limit 13 15.29 

Total  85 100.00 

    

Calf housing system 

 Separate 46 54.11 

Aggregate 33 38.82 

No housing 6 7.05 

Total  85 100.00 
 
 
 

of the calf owners after pregnancy check-up by veterinarian. 
Bloody diarrhea, ectoparasite, pneumonia, and concurrent 
occurrence of bloody diarrhea, pneumonia and 
ectoparasite were the major diseases of the calves as 
responded by 28.2, 11.8, 8.2 and 18.8% of the calf owners 
respectively (Figure 1). 
 
 
Longitudinal morbidity  
 
Throughout the study period, the incidence of morbidity 
was 33.3% (85/255) due to different diseases and health- 

related problems. Multiple logistic regression analysis 
(MLR) revealed that calf housing condition, dam 
vaccination history, colostrum feeding frequency, calf 
house clearing frequency and calf delivery problems were 
significantly (p<0.05) associated with calf morbidity in the 
study areas. The risk of calf morbidity in separate housing 
system was lower by a factor of 0.30 as compared to 
aggregate (group) housing of calves. Moreover, the risk of 
calf morbidity in calves managed without house was higher 
by a factor of 12.20 than calves in aggregation with others 
(Table 4).  

Calves from  vaccinated  dam  had  morbidity lower by a 
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Table 3. Owners response on calf disease, death, treatment methods and dam vaccination practice. 
 

Variables                                           Categories Frequency Percentage (%) 

Presence of calf disease 

Yes 70 82.33 

No 15 17.64 

Total  85 100.00 

    

Occurrence of death 

Yes 46 54.11 

No 39 45.88 

Total  85 100.00 

    

Measure to calf disease 

Treat with modern drugs 42 49.41 

Traditional Rx methods 26 30.58 

Both modern and traditional Rx 17 20.00 

Total  85 100.00 

    

Vaccinating pregnant cow 

Yes 51 60.00 

No 34 40.00 

Total  85 100.00 
 

Rx= Treatment. 
 
 
 

 
 

Figure 1. Major causes of calf morbidity in the area as ranked by calve owners. 

 
 
 
factor of 0.14 as compared to calves from non-vaccinated 
dams (Table 4). Calf morbidity was higher by a factor of 
27.62, 10.14 and 2.65 when the calf allowed to consume 
colostrum once, twice and three times a day, respectively 
as compared to those calves consume colostrum without 

a limit (Table 4). Similarly, calf morbidity was higher by a 
factor of 6.51, 1.33 and 0.34, respectively when the calf’s 
house was cleared once, twice and three times per week 
as compared to clearing calf’s house every day. Likewise, 
calves  involved  with  calving  problem  were  more  morbid  
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Table 4. Association of management related variables with calf morbidity (MLR analysis). 
 

Variable Categories  
No of calves 

followed 
Morbidity 

(%) 

Multiple logistic regression 

OR OR 95% CI P-Value 

Sex 
Male  162 30.86 

1.00 0.41-2.46 0.99 
Female  93 37.63 

       

Breed 
Local  229 31.44 

0.88 0.26-3.04 0.84 
Cross  26 50.00 

       

Housing condition  

Separate  98 16.32 0.30 0.11-0.79 0.019* 

Aggregation  122 33.60 

No housing  35 80.0 12.20 3.01-56.18 0.000* 
       

Dam vaccination  
Vaccinated  94 30.85 

0.14 0.06-0.35 0.000* 
Non-vaccinated 161 34.78 

       

Colostrum feeding 
frequency 

Once  6 66.66 27.62 1.68-553.7 0.02* 

Twice  162 38.27 10.14 2.77-45.05 0.001* 

Three times 48 22.91 2.65 0.55-13.50 0.22 

No limit  39 20.51 
       

House clearing 
frequency/week 

Everyday 30 13.33    

Once 31 70.96 6.51 1.41-33.46 0.02* 

Twice  88 35.22 1.33 0.37-4.94 0.65 

Three times  106 26.41 0.34 0.08-1.31 0.11 

       

Colostrum feeding 
method 

Suckling  178 35.39 
0.97 0.34-2.81 0.95 

Assisted  77 28.57 
       

Parity 
Primiparous  65 41.53 

1.18 0.44-3.16 0.73 
Multiparous  190 30.52 

       

Calving problem 
Yes  70 78.57 

22.71 8.85-66.32 0.000* 
No  185 16.21% 

 

OR= Odds ratio *= significant associations, 95% CI = 95% confidence interval. 
 
 
 

than calves born without calving problem (Table 4). 
On the other hand, multiple logistic regression analysis 

revealed that sex, breed, colostrum feeding method and 
parity of the dam had non-significant (p>0.05) association 
with calf morbidity (Table 4). Traumatic injury from 
Gumeter Peasant association (PA) (11.63%) and bloody 
diarrhea from Bazet PA (12.77%) were the highest cause 
of specific morbidity reports. Ectoparasite infestation was 
common to all study PAs (Table 5). 
 
 
Longitudinal mortality study and its suspected causes 
 
Throughout the experimental period, eleven (11) calves 
died due to different health problems with resultant crude 
mortality of 4.41% (Table 6). There was no significant 
(p>0.05) association between calf mortality and study 
sites, sex and breed of the calves. 

The major causes of calf’s death were sudden death with 
unknown cases, bloody diarrhea, pneumonia, evil eye and 
physical damage which were responsible for 36.36, 18.18, 
18.18, 9.09 and 18.18% case of fatality respectively. 
These causative factors were also responsible for 1.60, 
0.80, 0.80, 0.40 and 0.80% crude mortality. The crude mor-
tality rate of 3.13 and 6.67% respectively in male and female 
calves was recorded during the study period (Table 6).  

The record of the death indicated that as the age of the 
calf increase, mortality of the calf decrease. It was 
relatively higher in calves under one week age (5.73%) 
(Table 7). 
 
 
DISCUSSION  
 
Cow-related calving problem such as prolonged labour in 
this  study  might  be  associated  with disease and lack of 
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Table 5. Causes of morbidity reported by peasant association (PA) 
 

Causes of morbidity 

Percentage of morbidity in each PA 
Total  

(N= 255) Gumeter (n=43) 
Meytser 
(n=57) 

Ayda  

(n= 53) 

Alga 
(n=55) 

Bazet 
(n=47) 

Traumatic injury & skin lesion  11.63 - 1.89 - - 2.35 

Lice 2.33 5.26 7.55 5.45 - 4.31 

Tick and lice 6.98 8.77 5.66 5.45 4.26 6.27 

Constipation 9.30 - 1.89 7.27 2.13 3.92 

Mange and lice 2.33 - 1.89 3.64 - 1.56 

Bloody diarrhea 6.98 3.51 3.77 3.64 12.77 5.88 

Sudden death 4.65 1.75 - - 2.13 1.56 

Evil eye 4.65 - 1.89 3.64 - 1.96 

Pneumonia - 1.75 - 1.82 2.13 1.17 

Tick - 1.75 7.55 1.82 2.13 2.74 

Mange and tick - - 1.89 - - 0.40 

Mange - - - 3.64 2.13 1.17 

Total  44.18 22.80 33.96 33.36 26.65 33.33 
 

PA= Peasant Associations, n= number of calves from each PA, N= total calves followed/6 months. 
 
 
 

Table 6. Crude mortality, case fatality and causes of death. 
 

Causes of death 
Sex 

Total dead 
Crude 

mortality rate 
Case 

fatality rate Male Female 

Sudden death 1 3 4 1.60% 36.36% 

Bloody diarrhea 1 1 2 0.80% 18.18% 

Pneumonia 0 2 2 0.80% 18.18% 

Evil eye 1 0 1 0.40% 9.09% 

Physical damage 2 0 2 0.80% 18.18% 

Total dead 5 6 11 - - 

Average total population (162+157)/2=159.5 (93+87)/2=90 (255+244)/2= 249.5 - - 

% of death by sex 3.13% (5/159.5) 6.67% (6/90) 4.41% (11/249.5) - - 
 
 
 

Table 7. Calf mortality rate in different age groups. 
 

Sex 
Death /age 

Total dead Total pop. 
Average 
total pop. < 1 week 1 week-1 month 1-3 month 3-6 month 

Male  4 1 0 0 5 162 159.5 
Female  3 2 1 0 6 93 90 
Total  7 3 1 0 11 255 249.5 
% of death 5.73% (7/ 2.45% 0.81% 0.0% 4.41%   

 
 
 

quality feed especially during dry season which causes 
weakness of the dam to contract uterine muscle during 
labor. Previous study by Wudu et al. (2008) suggested that 
calves from dams with inadequate nutrition at late 
pregnancy or affected with prolonged anorexia, fever, or 
septicemia may be weak and may be involved with calving 
problem. Reported retained placenta by 20% of 
interviewed calf owners was higher than 5 to 15% 
incidence of retained placenta reported by Mordak et al. 
(2017) in healthy dairy cows. This increased incidence 

might be due to poor management of pregnant dam 
which cause placental retention. 

Lack of breeding cow selection was the root cause for 
calving problem associated with narrow pelvic outlet on 
local breeds. Similar reports were declared by Swalve 
(2007) and IAEA (2009) which stated that narrow pelvic 
outlet in heifer could aggravate calving problem. Also, 
Asmare and Kiros (2016) showed that incidence of 
dystocia is three to four times as frequent in females 
calving for the first time compared to females in the second  
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parity. Thus, Asseged et al. (2004) and Bleul (2011) 
recommended crossing of local breeds of cow at second 
parity and above with exotic bull to avoid the problem.  

According to this study, “navel ill”; was one of the major 
health problems of new born calves.  This might be 
associated with high exposure of the calves to unhygienic 
environments in dam’s barn.  Previous finding by Wudu et 
al. (2008) was consistent with current finding which 
revealed that calves housed in unclean barns were at 
higher risk of morbidity than calves housed in clean barns 
due to high pathogenic exposure in the barn. 

Early and adequate colostrum ingestion is essential for 
passive transfer of immunoglobulin (Ig) and for long-term 
survival of the new born calves. Colostrum ingestion by 
suckling was commonly practiced in the study areas and it 
might have effect on efficiency and amount of colostrum 
received. The method of colostrum feeding affects the 
efficiency and amount of colostrum absorbed by the new 
born calves. According to Besser et al. (1991), failure of 
passive transfer (FPT) of immunity is greater when calves 
are allowed to suckle, although efficiency of Ig absorption 
is improved. Cho and Yoon (2014) and Cuttance et al. 
(2017) described another drawback of suckling as it highly 
exposes the calves to different infectious agents in the 
barn which may result in clinical disease. Since the calf 
management system in the study area was extensive type, 
the extent of FPT of Ig might be more serious. Previously, 
Bielmann et al. (2010) declared that high prevalence (19-
40%) of FPT of colostrum worldwide was more severe 
problem in extensive farming condition.  

Majority of calf owners vaccinated pregnant cows to 
prevent disease infections. Grooms (2006) stated that 
vaccination programs in breeding stock should be 
designed to prevent diseases that cause reproductive 
losses such as failure to conceive, embryonic death, 
abortion and stillbirths. Additionally, vaccinating the 
breeding herd also protects the developing fetus and has 
the additional benefit of increasing antibodies in colostrum 
which protect the new born from diseases they likely to be 
exposed to (Godden, 2008; Chase et al., 2008 and 
Kirkpatrick et al., 2008). However, few herdsmen hesitate 
to vaccinate pregnant cow because of fear of abortion 
which was also recommended by Samartino et al. (2000) 
as to take care when vaccinating pregnant cows because 
some vaccine strains may cause abortion.  

The current overall calf morbidity of 33.3% was lower 
than morbidity reported in Sodo and Ada’a Liben districts 
of Oromia by Asmare and Kiros (2016) and Wudu et al. 
(2008) who reported crude morbidity of 66.7 and 62%, 
respectively. This variation in morbidity might be due to 
management difference specifically of health management 
difference among the indicated areas.  

Bloody diarrhea (28.2%); ranked the first among causes 
of calf morbidity in this study area. The morbidity 
associated with bloody diarrhea was higher than16.5 and 
18.6% incidence of diarrhea through questionnaire and 
longitudinal survey respectively, by reports of Admasu and  

 
 
 
 
Hassen (2016). However, the later also identified the 
causative agents for diarrhea as Escherichia coli (E. coli), 
Salmonella, Cryptosporidium and mixed infection of E. coli 
and Salmonella with their respective prevalence of 26.3, 
10.3, 52.6 and 10.5% from diarrheic calf. On the other 
hand, 3.5% of morbidity reported for pneumonia was 
similar to 3.3% reported by Asmare and Kiros (2016) for 
pneumonia as cause of calf morbidity in Sodo town and its 
suburbs. 

Ectoparasites of single and mixed infestation (11.8%) 
were prominent causes of calf morbidity in current study 
areas. This might be due to lack of scheduled acaricide 
application and also because of poor animal husbandry 
condition in the farm. Previously, higher ectoparasite 
infestation of 26.8% as cause of calf morbidity was 
reported by Admasu and Hassen (2016) through calve 
owners’ interview. Studies indicated that ectoparasite 
infestations can easily be minimized or totally avoided by 
improving the husbandry condition of the herd (Regasa et 
al., 2015). Moreover, wise acaricide application of 
ectoparasites can enhance control of infestation to the 
barest minimum (Muhammad et al., 2008; Stromberg and 
Moon, 2008).  

Significant difference in morbidity among calves from 
primiparous and multiparous dam might be associated 
with variation in Ig concentration between the parities. 
Primiparous dams had lesser exposure time to pathogens 
which resulted in deficiency of important Ig in their 
colostrum secretions with consequent failure of passive 
transfer of immunity. In agreement with current result, 
study conducted in China by Liu et al. (2009) disclosed that 
immunoglobulin concentrations in primiparous cows 
significantly differed from older cows, with multiparous 
cows secreting 1.3-1.6 times higher antibody 
concentration. Similarly, Downey et al. (2011) showed that 
younger dams passed fewer maternal antibodies to their 
offspring compared to older dams. 

Lower morbidity of calves from vaccinated dam might be 
associated with higher Ig concentration in vaccinated 
dam’s colostrum that protected calves from susceptibility 
to disease infections. In agreement with this, Moran (2011) 
suggested preparturient vaccination as effective in 
improving colostrum quality and aids in protecting calves 
against mortality and morbidity. Moreover, because 
antibodies are being transferred for the formation of 
colostrum before parturition, vaccinating cows at specific 
times may ultimately affect the immunoglobulin 
concentrations (Murphy et al., 2005). 

Post parturition colostrum feeding frequency had 
significant effect on calf morbidity as feeding the calves 
without limit for the first 12-24 hours after birth resulted in 
lower morbidity than interrupted feeding. This might be 
associated with decrease in colostrum Ig concentration as 
result of interruption. The report of Godden (2008) and 
Chigerwe et al. (2008) supported this finding that 
postponing first colostrum collection or consumption for 4-
6 hours and 14 hours respectively  resulted  in  a  17%  and 



 
 
 
 
33% decrease in IgG concentration. Also, it was 
recommended that four quarts of colostrum should be fed 
between birth and 4 hours after the calf is born to ensure 
high absorption rates without any interruption (Kirk, 2011). 
Moreover, as time increases, the percentage of Ig 
absorbed decreases because the intestinal tract of the calf 
only temporarily allows absorption which ultimately resul-
ting in a failure of passive transfer of immunity (Kirk, 2011). 

It was observed in this study that calves housed 
separately were less diseased than calves housed 
aggregately. Similar report was documented by Pereira et 
al. (2014), Wójcik et al. (2013) and Cuttance et al. (2017) 
as group/aggregate housing of pre-weaning calves had 
positive correlation with the prevalence of calve disease 
because in group housing system the number of infectious 
pathogens responsible for the occurrence of the disease 
were very high. However, Klein-Jöbstl et al. (2014) 
disagree with this study result and stated that grouping/ 
aggregating large number of calves together was not 
significantly associated with the appearance of diarrhea on 
the farm but the number of the calves in the group had 
significant role in the disease occurrence and transmission 
among the group members. 

Frequent cleaning of calf’s house/barn significantly lower 
prevalence of calf morbidity because frequent and daily 
house cleaning decrease the load of pathogens. Maunsell 
and Donovan (2008) also revealed significant association 
of hygienic measures with calf morbidity in general and calf 
diarrhea in particular. However, study conducted on farms 
with history of calf diarrhea and without calf diarrhea in 
Australia (Klein-Jöbstl et al., 2014) indicated that house 
clearing frequency did not have significant role in the 
prevalence of calf diarrhea. 

Problematic calving might be associated with weakness 
and discomfort of calf with subsequent reluctance to 
consume adequate amount of colostrum. This in turn 
results in inadequate Ig concentration in the calf’s serum 
to defend against herd specific pathogens. Previous 
studies (Quigley, 2002; Morter, 2011) indicated that calves 
are not physically strong to consume the recommended 
amount of colostrum right after birth because of birthing 
process and such calves were at high risk of contracting 
morbidity and mortality due to FPT. 

Calf crude mortality of current study area was 4.41%. 
Higher mortality of 20, 22, 9.3, 30.7 and 17.9% was 
respectively declared by Asmare and Kiros (2016), Wudu 
et al. (2008), Megersa et al. (2009), Ferede et al. (2014) 
and Ferede (2015) from different parts of Ethiopia. 
Moreover, mean annual calf mortality in Ethiopia was in 
the range of 9.2 to 14% and 26 to 29% in mixed crop-
livestock and pastoral production system respectively 
(Fentie 2016). Clostridial disease which is capable of 
killing animals quickly and with few warning signs was 
tentatively suspected to be the cause for sudden death; 
the leading cause of mortality in the study area. Factors 
such as overheating and change in weather and poor 
digestibility of colostrum allows over growth of clostridium  
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bacteria with subsequent production of toxin lade to calf 
death. 

Mortality due to neonatal diarrhea and pneumonia might 
be associated with inadequate and poor feeding of 
colostrum (major factor affecting the immunity), poor 
sanitation and weather condition of the environment which 
were significantly observed during longitudinal study 
period. Moreover, other factors in the area such as stress 
resulting from management practices and sub-optimal 
nutrition can also aggravate the occurrence of neonatal 
diarrhea and pneumonia. 

Higher mortality of young calves might be associated 
with increased susceptibility of calves to infectious agents 
due to their under developed immunity. Minda and Abdissa 
(2016) declared consistent finding and supposed diarrhea 
and pneumonia as the major causes of calf morbidity and 
mortality and were significantly highest in calves of age 0-
3 months as compared to calves of 4-6 months. Similarly, 
analysis of survival times to death carried out by Assegid 
et al. (2004) indicated that younger calves (less than a 
month) had higher death rates than older calves. Likewise, 
findings of Ferede (2015) indicated 67.9% of mortality rate 
in the first three months as compared to 16.1% mortality 
above three months. 
 
 
Conclusion  
 
It is evident in this study that calf morbidity and mortality 
were perceptible in South Omo Zone and perceived as the 
major bottleneck for rearing of replacement calf and the 
whole livestock production system. Management and 
husbandry factors such as calf housing system, dam 
vaccination history, colostrum feeding frequency, calf 
house clearing frequency and calving problems were 
significantly associated with calf morbidity. However, none 
of the management factors were significantly associated 
with calf mortality. Therefore, improving herd management 
and husbandry practices could be recommended to 
minimize the problem. Moreover, improved herd health 
management and awareness campaign among calve 
owners to improve the vigor and productivity of future 
replacement calve is very important in the area. 
Additionally, further investigation should be conducted on 
the factors negatively affecting the health and productivity 
of dairy cattle and replacement calves for further 
improvement of the sector. 
 
 
CONFLICT OF INTEREST 
 
The authors declare that they have no conflict of interest. 
 
 
ACKNOWLEDGEMENT  
 
The    authors     would     like     to     acknowledge    SNNPR 



200        J. Anim. Sci. Vet. Med. 
 
 
 
Agricultural Research Institute (SARI) for funding this 
research. The contribution of Livestock Research 
Directorate of Jinka Agricultural Research Center was well 
recognized. Moreover, the authors’ deep appreciation and 
gratitude goes to those herdsmen who uncomplainingly 
permitted their young calves for such long follow-up 
period.  
 
 
REFERENCES  
 
 
Admasu, M. T., & Hassen, D. J. (2016). Major management and 

health problems of calves in smallholder dairy farms in 
selected areas of Dugda Bora, Arsi Negelle, Shashemene and 
Kofelle Woredas. Journal of Veterinary Science and 
Technology, 7(4), 351. 

Asmare, A. A., & Kiros, W. A. (2016). Dairy calf morbidity and 
mortality and associated risk factors in Sodo town and its 
suburbs , Wolaita zone , Ethiopia. Slovakian Journal of Animal 
Science, 49(1), 44-56. 

Asseged, B., & Birhanu, M. (2004). Survival analysis of calves 
and reproductive performance of cows in commercial dairy 
farms in and around Addis Ababa, Ethiopia. Tropical Animal 
Health and Production, 36(7), 663-672. 

Beam, A. L., Lombard, J. E., Kopral, C. A., Garber, L. P., Winter, 
A. L., Hicks, J. A., & Schlater, J. L. (2009). Prevalence of failure 
of passive transfer of immunity in newborn heifer calves and 
associated management practices on US dairy 
operations. Journal of Dairy Science, 92(8), 3973-3980. 

Besser, T. E., Gay, C. C., & Pritchett, L. (1991). Comparison of 
three methods of feeding colostrum to dairy calves. Journal of 
the American Veterinary Medical Association, 198(3), 419-
422. 

Bielmann, V., Gillan, J., Perkins, N. R., Skidmore, A. L., Godden, 
S., & Leslie, K. E. (2010). An evaluation of Brix refractometry 
instruments for measurement of colostrum quality in dairy 
cattle. Journal of Dairy Science, 93(8), 3713-3721. 

Bleul, U. (2011). Risk factors and rates of perinatal and postnatal 
mortality in cattle in Switzerland. Livestock Science, 135(2-3), 
257-264. 

Centeral Statistics Agency (CSA) of Ethiopia (2017). Agricultural 
sample survey: A report on livestock and livestock 
characterstics. Centeral Statistics Agency (CSA) of Ethiopia. 
Volume II, pp. 1–194. 

Chase, C. C., Hurley, D. J., & Reber, A. J. (2008). Neonatal 
immune development in the calf and its impact on vaccine 
response. Veterinary Clinics of North America: Food Animal 
Practice, 24(1), 87-104. 

Chigerwe, M., Tyler, J. W., Schultz, L. G., Middleton, J. R., 
Steevens, B. J., & Spain, J. N. (2008). Effect of colostrum 
administration by use of oroesophageal intubation on serum 
IgG concentrations in Holstein bull calves. American Journal of 
Veterinary Research, 69(9), 1158-1163. 

Cho, Y., & Yoon, K. (2014). An overview of calf diarrhea - 
infectious etiology, diagnosis, and intervention. Journal of 
Veterinary Science, 15 (1), 1–17.  

Cuttance, E. L., Mason, W. A., Laven, R. A., McDermott, J., & 
Phyn, C. V. C. (2017). Prevalence and calf-level risk factors for 
failure of passive transfer in dairy calves in New Zealand. New 
Zealand Veterinary Journal, 65(6), 297-304. 

Darsema, G. (2008). Major causes of calf mortality in dairy farms 
and  two   cattle   ranches   in   western   Amhara   region,  north  

 
 
 
 

western Ethiopia. Ethiopian Veterinary Journal, 12, 59-68. 
Downey, E. D., Tait, R. G., Mayes, M. S., Garrick, D. J., Ridpath, 

J., & Reecy, J. M. (2011). Effects of calf age and dam age on 
circulating BVDV II antibody levels prior to vaccination in 
Angus weanling calves. Iowa State University Research and 
Demonstration Farms Progress Reports, 2010(1). Retrieved 
October 15, 2011 from 
https://www.iastatedigitalpress.com/farmreports/article/id/450
8/ 

Duguma, B., Kechero, Y., & Janssens, G. P. J. (2012). 
Productive and reproductive performance of Zebu X Holstein-
Friesian crossbred dairy cows in Jimma town, Oromia, 
Ethiopia. Global Veterinaria, 8(1), 67-72. 

Fentie, T. (2016). Assessment of young stock mortality in major 
livestock production systems of Ethiopia. USAID Agriculture 
Knowledge, Learning, Documentation and Policy (AKLDP). 

Ferede, Y. (2015). Epidemiological determinants and magnitude 
of calf morbidity and mortality in Bahir Dar milk-shed, north 
west Ethiopia (Doctoral dissertation, Addis Ababa University). 

Ferede, Y., Mazengia, H., Bimrew, T., Bitew, A., Nega, M., & 
Kebede, A. (2014). Pre-weaning morbidity and mortality of 
crossbred calves in Bahir Dar Zuria and Gozamen districts of 
Amhara region, northwest Ethiopia. Open Access Library 
Journal, 1, e600. 

Godden, S. (2008). Colostrum management for dairy 
calves. Veterinary Clinics of North America: Food Animal 
Practice, 24(1), 19-39. 

Grooms, D. L. (2006). Reproductive losses caused by bovine 
viral diarrhea virus and leptospirosis. Theriogenology, 66(3), 
624-628. 

IAEA (2009). Selection and breeding of cattle in Asia: Strategies 
and criteria for improved breeding. Pp. 1-57. 

ILCA (1994). International Livestock Center for Africa: Annual 
report and programme highlights (ILCA 1993/94). Addis 
Ababa, Ethiopia.  

Kirk, J. H. (2011). The key to control of early calf hood diseases 
and death loss. 

Kirkpatrick, J. G., Step, D. L., Payton, M. E., Richards, J. B., 
McTague, L. F., Saliki, J. T., onfer, A. W., Cook, B. J., Ingram, 
S. H., & Wright, J. C. (2008). Effect of age at the time of 
vaccination on antibody titers and feedlot performance in beef 
calves. Journal of the American Veterinary Medical 
Association, 233(1), 136-142. 

Klein-Jöbstl, D., Iwersen, M., & Drillich, M. (2014). Farm 
characteristics and calf management practices on dairy farms 
with and without diarrhea: A case-control study to investigate 
risk factors for calf diarrhea. Journal of Dairy Science, 97(8), 
5110-5119. 

Liu, G. L., Wang, J. Q., Bu, D. P., Cheng, J. B., Zhang, C. G., 
Wei, H. Y., Zhou, L. Y., Zhou, Z. F., Hu, H., & Dong, X. L. 
(2009). Factors affecting the transfer of immunoglobulin G1 
into the milk of Holstein cows. The Veterinary Journal, 182(1), 
79-85. 

Maunsell, F., & Donovan, G. A. (2008). Biosecurity and risk 
management for dairy replacements. Veterinary Clinics of 
North America: Food Animal Practice, 24(1), 155-190. 

Megersa, B., Yacob, A., Regassa, A., Abuna, F., Asmare, K., & 
Amenu, K. (2009). Prevalence and incidence rates of calf 
morbidity and mortality and associated risk factors in 
smallholder dairy farms in Hawassa, Southern 
Ethiopia. Ethiopian Veterinary Journal, 13(2), 59-68. 

Moran, J.B. (2011). Factors affecting high mortality mates of dairy 
replacement calves and heifers in the tropics and strategies for 
their reduction. Asia-Austrian Journal of Animal Science, 24(9), 



 
 
 
 

1318-1328. 
Mordak, R., Nicpoń, J., & Illek, J. (2017). Metabolic and mineral 

conditions of retained placenta in highly productive dairy cows: 
pathogenesis, diagnostics and prevention–a review. Acta 
Veterinaria Brno, 86(3), 239-248. 

Morter, R. L. (2011). Animal health. Feeding colostrum to calves. 
Retrieved November 14, 2011 from 
https://www.extension.purdue.edu/extmedia/VY/VY-55.html. 

Muhammad, G., Naureen, A., Firyal, S., & Saqib, M. (2008). Tick 
control strategies in dairy production medicine. Pakistan 
Veterinary Journal, 28(1), 43-50. 

Muktar, Y., Mamo, G., Tesfaye, B., & Belina, D. (2015). A review 
on major bacterial causes of calf diarrhea and its diagnostic 
method. Journal of Veterinary Medicine and Animal 
Health, 7(5), 173-185. 

Murphy, B. M., Drennan, M. J., O'Mara, F. P., & Earley, B. (2005). 
Cow serum and colostrum immunoglobulin (IgG₁) 
concentration of five suckler cow breed types and subsequent 
immune status of their calves. Irish Journal of Agricultural and 
Food Research, 44(2), 205-213. 

Pereira, R. V., Siler, J. D., Ng, J. C., Davis, M. A., & Warnick, L. 
D. (2014). Effect of preweaned dairy calf housing system on 
antimicrobial resistance in commensal Escherichia 
coli. Journal of Dairy Science, 97(12), 7633-7643. 

Quigley Iii, J. D., Kost, C. J., & Wolfe, T. M. (2002). Absorption of 
protein and IgG in calves fed a colostrum supplement or 
replacer. Journal of Dairy Science, 85(5), 1243-1248. 

Regasa, T. D., KebedeTsegay, A., & Waktole, H. (2015). 
Prevalence of major ectoparasites of calves and associated 
risk factors in and around Bishoftu town. African Journal of 
Agricultural Research, 10(10), 1127-1135. 

Samartino, L. E., Fort, M., Gregoret, R., & Schurig, G. G. (2000). 
Use of Brucella abortus vaccine strain RB51 in pregnant cows 
after calfhood vaccination with strain 19 in 
Argentina. Preventive veterinary medicine, 45(3-4), 193-199. 

Shapiro, B. L., Gebru, G., Desta S., Negassa, A., Nigussie, K., 
Aboset G., & Mechal H. (2015). Ethiopia livestock master plan. 
ILRI Project Report. Nairobi, Kenya: International Livestock 
Research Institute (ILRI). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Tesfaye et al.        201 
 
 
 
SOFED (2012). South Omo Zone Finance and Economic 

Development (SOFED) report. 
Staněk, S., Nejedlá, E., Fleischer, P., Pechová, A., & Šlosárková, 

S. (2019). Prevalence of failure of passive transfer of immunity 
in dairy calves in the Czech Republic. Acta 
Universitatis Agriculturae et Silviculturae Mendelianae 
Brunensis, 67(1), 163 - 172.  

Stromberg, B. E., & Moon, R. D. (2008). Parasite control in calves 
and growing heifers. Veterinary Clinics of North America: Food 
Animal Practice, 24(1), 105-116. 

Swalve, H. H. (2007). Crossbreeding in dairy cattle: International 
trends and results from crossbreeding data in 
Germany. Lohmann Information, 42(2), 38-46. 

Vasseur, E., Borderas, F., Cue, R. I., Lefebvre, D., Pellerin, D., 
Rushen, J., Wade, K. M. & De Passillé, A. M. (2010). A survey 
of dairy calf management practices in Canada that affect 
animal welfare. Journal of Dairy Science, 93(3), 1307-1316. 

Wójcik, A., Nałęcz-Tarwacka, T., & Gołębiewski, M. (2013). 
Comparison of calves' rearing parameters in two different 
housing systems: indoor versus outdoor hutches. Archives 
Animal Breeding, 56(1), 628-637. 

Wudu, T., Kelay, B., Mekonnen, H. M., & Tesfu, K. (2008). Calf 
morbidity and mortality in smallholder dairy farms in Ada’a 
Liben district of Oromia, Ethiopia. Tropical Animal Health and 
Production, 40(5), 369-376. 

Yifat, D., Kelay, B., Bekana, M., Lobago, F., Gustafsson, H., & 
Kindahl, H. (2012). Study on reproductive performance of 
crossbred dairy cattle under smallholder conditions in and 
around Zeway, Ethiopia. Livestock Research for Rural 
Development, 21(6). Retrieved from https://lrrd.cipav.org.co/ 
lrrd21/6/yifa21088.htm. 


