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Abstract: A prospective follow up study was carried out on 372 dairy cows at Bako Agricultural research center between
September 2008 and December 2010 to determine the incidence of reproductive problems and associated risk factors in the
cows. The animals were continuously followed from insemination/mating until 45 days postpartum for occurrence of clinical
reproductive problems. Data were collected during farm visits by observation and clinical examination of animals. The
cumulative incidence of clinically observed major reproductive problems was 35.2% (131/372). No statistically detectable
effect (p>0.05) of breed was shown on the occurrence of clinical reproductive problems evaluated. In addition, number of
parities, body condition score (BCS), age of dams, calf sex and service type were not found to have a significant influence on
the occurrence of reproductive problems in the study farm (p>0.05). The most common reproductive problems recorded in the
present study were retained fetal membrane (8.3%), dystocia (6.7%), abortion (5.9%), uterine infections (5.6%) and stillbirths
(4.8%). In this study, the incidence of dystocia, uterine infections, stillbirths and repeat breeding were more common in
crossbred cows whereas abortion was more common in local cows but the effect of these factors was not significant (p>0.05).
This study revealed that nearly one cow out of every three cows encountered at least one type of clinical reproductive problems
indicating the widespread occurrence of the problems among dairy cows at Bako Agricultural Research Center. However,
considered plausible factors such as breed, parity number, body condition score (BCS), age of dams, calf sex and service type
had no significant influence on the occurrence of reproductive problems in the study farm indicating that some other factors are
responsible for precipitating the conditions. It is, therefore, recommended that other factors that precipitate the occurrence of
the problems in the farm should be investigated and appropriate interventions implemented in order to minimize the occurrence
of these problems and associated losses in the farm.
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calving interval, high cost of medication, drop in milk
production, reduced calf-crop and early depreciation of
potentially useful cows [2, 3]. Low reproductive efficiency
also hinders genetic improvement in Zebu (Bos indicus)
cattle and causes a direct economic loss [4]. In addition,
several studies have shown that reproductive disorders are
the most frequent culling reasons [5, 6, 7].

Among the most common reproductive disorders that have
direct impact on reproductive performance of dairy cows
include, twinning, dystocia, abortion, retained fetal
membrane, stillbirth and metritis. These are diverse disorders
that are similar in that they all can result in impaired

1. Introduction

Reproductive efficiency is a critical component of a
successful dairy operation and acts as an important
component of a profitable dairy farm, whereas reproductive
inefficiency is one of the most costly problems facing the
dairy industry today. Reproductive problems occur frequently
in dairy cows and can dramatically affect reproductive
efficiency in a dairy herd [1]. Reproductive problems have
been implicated to cause considerable economic loss to the
dairy industry due to slower uterine involution, reduced
reproductive rate, prolonged inter-conception period and
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reproductive function. Deciding whether to breed, treat, or
cull dairy cows exhibiting one or more of these reproductive
problems is a challenge for both veterinarians and dairy
producers [1].

Bako Agricultural Research center is one of the leading
public dairy research centers in Ethiopia that is engaged in
dairy development research endeavor for more than five
decades. The center has played a significant role in
adopting and generating appropriate technologies and
promoting the transfer of improved dairy technologies to
smallholder farmers for dairy development in the country
[8, 9]. However, limited effort has been made to assess the
conditions of reproductive problems of dairy cows under
on-station condition [10]. In addition, the effect of
reproductive disorders on reproductive performance of
dairy cattle has not been sufficiently studied. This study
was, therefore, designed to determine the incidence of
periparturient reproductive conditions and associated
factors in both local Zebu and crossbred dairy cows under
on-station condition.

2. Materials and Methods
2.1. Study Area

The study was carried out at Bako Agricultural Research
Center between September 2008 and December 2010. The
center is located at 260 km west of Addis Ababa in East
Wollega Zone of Oromia National Regional State, Ethiopia.
It lies between 9°6°N latitude and 37°09” E longitude and has
an altitude of 1650 meter above sea level (masl). The long-
term weather information collected at the center reveals that
the area gets a bimodal pattern of rainfall with the main rainy
season extending from June to September and a short rainy
season that extends from March to May with an average
annual rainfall of 1300 mm. The area has sub-humid agro-
ecology. The mean minimum, mean maximum and average
air temperatures were 14.1, 27.9 and 20.6 °C, respectively
[11]. Majority of soil in western Oromia (Ethiopia) in general
and the study site in particular are Nitosols or Alifisols
according to USDA soil classification systems [12]. The
topography of the area ranges from gently undulating to
dissected hills and its geology is characterized by Tertiary
and Quaternary age rhyolite and basalt volcanics [13]. The
soil is deep and highly weathered, well drained, clay texture
and slightly acidic in reaction [14]. Semi-deciduous primary
natural vegetation and grassland surround the research center.
Maize (Zea mays), sorghum (Sorghum bicolor), teff
(Eragrostis tef), hot pepper (Capsicum frutescence), sweet
potato (I[pomoea batatas), haricot bean (Phaseolus vulgaris),
mango (Mangifera indica), banana (Musa spp.) and sugar
cane (Saccharum officinarum) are the major annual and
perennial crops grown in the study area. Dominant grasses
species include Hyperhenia and Sporobolus [15].

2.2. Animals and Their Management

The livestock farm of the center is mandated to evaluate

the growth, productive and reproductive performances of the
indigenous Horro cattle breed and their crosses with various
exotic bloods [15]. The study animals, aged between 3 to 16
years, were of varying parities, body condition scores, and
breeds. Breeds of the animals were identified from the
existing records. The proportion of exotic blood in crossbred
animals ranged from 50% to 62.5%. Horro cattle (zebu that
are reared in the area) has traditionally been used for draft
power, milk and meat production in low-input production
systems. The breed is classified as an intermediate (Sanga-
Zebu) with fine skin and uniform brown color which is
lighter around the muzzle and on the flanks, abdominal floor
and perineum and in between the hind legs [16].

The study animals were managed by semi-intensive
production system. The animals were housed (in herds) in a
barn with concrete floor and corrugated iron roof. Pregnant
cows and heifers were separated into maternity pens during
night. The feeding system of heifers and cows of all breeds
were similar. All animals above 6 months of age were let in a
group to graze natural pasture (8§ am to 5 pm). Concentrate
supplement was restricted to calves, milking cows and

pregnant cows (mainly during the last trimester of
pregnancy). The concentrate mixture included maize
(49.5%), Noug seed cake (49.5%), and salt (1%).

Supplementation with hay (Rhodes grass/Chloris gayana and
natural pasture) or silage (Rhodes grass and maize silage) at
night was practiced depending on the availability of hay and
silage and the condition of the grazing paddocks. All animals
were routinely monitored for any health problem and those
above six months of age were annually vaccinated against
Black leg, Anthrax, Bovine Pasteurellosis, Lumpy Skin
Disease (LSD) and Foot and Mouth disease (FMD). All the
animals were de-wormed with anthelmintics twice a year;
during the beginning of the main rainy season and end of the
main rainy season. The animals were sprayed with acaricide
(Diazinon 60% EC) against external parasites; the frequency
of spray varies depending on the degree of infestation and
season of the year [17].

Heat detection was based on daily visual observation (6-8
am and 5-6 pm) by a trained inseminator and throughout the
grazing time by the herdsmen. Cows and heifers observed in
heat were bred either naturally (local or crossbred bull) or
inseminated either with frozen Friesian, or Jersey semen
obtained from National Artificial Insemination Center. Those
animals that were bred and hence, not returned to estrus were
checked for pregnancy using rectal palpation after two
months. Postpartum breeding took place after 45 days of
voluntary waiting period [15].

2.3. Study Design

A longitudinal study design was used to estimate
incidence of reproductive health problems in dairy cows
kept at Bako livestock research farm. A total of 372
pregnant dairy cows were continuously followed for
occurrence of major reproductive health problems for two
consecutive years. Individual cows were followed from
insemination/mating until 45 days postpartum. Clinical
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examination of the reproductive system was regularly
carried out to determine the nature of vaginal discharge
during the postpartum period. The vulva and perineal area
were inspected for the presence of any afterbirth (RFM) if
not expelled out with in the first 12 hours [2] and for the
presence of any discharge.

2.4. Data Collection

Baseline herd data were collected through direct
observation and administration of self administered semi-
structured questionnaire. During the initial and subsequent
visits, detailed data about the individual cow/heifer
participating in the study were collected using a clinical
record form. Farm record books were used to collect data on
animal identification, age, parity, breed, and others. Monthly
visits were carried out for pregnant animals that had not
entered the peri-parturient period (more than three weeks
prior to parturition) and weekly visits were carried out as
soon as the animals entered the peri-parturient period (3
weeks before and after parturition). Data on service type,
date of insemination, sex of offspring, reproductive health
problems, including but not limited to dystocia (difficult
calving requiring considerable assistance), stillbirth (calf
born dead at term), abortion (expulsion of the fetus before the
end of pregnancy), retained fetal membrane (retained longer
than 12 hours after calving), prolapse (vaginal and/or
uterine), uterine infections (metritis, endometritis, pyometra
or uterine discharge), repeat breeder (cows requiring three or
more services before conception or culling) [18, 19] were
recorded from the study cows followed during the study
period. Body condition of the study animals was scored
based on the criteria set by Richard [20] with minor
modifications to condense body conditions scores into three
groups (poor, medium and good).

2.5. Data Management and Analysis

The collected data were entered and stored in Microsoft
Office Excel 2007 (Microsoft Corporation, USA) and
EpiData (EpiData version 3.1, The EpiData Association,
Odense, Denmark). Reproductive conditions were recorded
as binary variables (1=presence; O=absence), screened for
errors and exported into SPSS for Windows (Version 20.0;
Statistical Package for Social Sciences Inc, Chicago,
Illinois, USA) for analysis. Descriptive statistics such as
mean and proportions were used to express the

characteristics of different independent variables. Incidence
rate was used as a measure of occurrence of reproductive
problems per 100 cows calved [21]. Proportional morbidity
rates (PMR) were calculated by dividing the number of
cases of each reproductive problem by the total number of
cases. For the purpose of analysis, crosses of local Horro
with Friesian or Jersey, were combined to a single group
and described as ‘crossbred.” The chi-square (x°) statistic
was used to determine the associations between predictor
variables and incidence of reproductive problems [22].
Logistic regression was employed to check the influence of
the independent variables on the dependent variable. In all
the analysis, p>0.05 was considered to have a significant
effect.

3. Results

The mean and standard error of the mean age and parity of
the study animals were 7.30+£0.17 (mean+SE, 7.30+0.17) and
4.87+ 0.16 (mean+SE, 4.87+ 0.16), respectively. In the
present study, the cumulative incidence of clinically observed
major reproductive problems related to the 372 cows (Local
zebu=313 crossbred=59) was 35.2% (131/372). The
cumulative incidence of major reproductive problems among
the two genotypes were 34.2% (107/313) and 40.7% (24/59),
respectively for local Horro and crossbred animals and the
incidence between the two genotypes did not differ
significantly (x*=0.65, p>0.05) (Table 1).

Despite lack of effect of parity on incidence of
reproductive disorders (x*=0.74, p>0.05), the problems were
more common among single parities (38.5%) than multiple
parities (33.8%) (Table 1). In addition, the incidence of
reproductive problems were also assessed in relation to body
condition score of the study cows and statistically
insignificant associations (x*=1.76, p=0.41) were found.
However, incidence was high in animals with poor conditions
(44.7%) than good ones (35.4%). On the other hand, the
incidence of clinical reproductive problems were higher in
cows that were bred by artificial insemination than those that
were bred by natural service and those that gave birth to male
calves relative to those that gave birth to female calves
though the differences were insignificant in both cases.
Moreover, factors such as calf sex, dam age and service type
did not significantly influence (p>0.05) the occurrence of
reproductive problems (Table 1).

Table 1. Bivariate associations of potential host risk factors with incidence of major clinical reproductive problems in local and crossbred dairy cows at Bako,

Western Oromia, Ethiopia.

Factors Factor categories No. of observations No. affected (%) 1 p-value

Breed Local Horro 313 107 (34.2) 0.655 0.418"
Crossbred 59 24 (40.7)

Parity Primiparous 109 42(38.5) 0.552 0.457"
Pluriparous 263 89(33.8)

Body condition score Good 79 28(35.4) 1.760 0.415"
Medium 255 86(33.7)
Poor 38 17(44.7)

Age of dam (years) 3-5 127 49(38.6) 2.479 0.290"
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Factors Factor categories No. of observations No. affected (%) 1 p-value
6-10 171 53(31.0)
>10 74 29(39.2)

Calf sex Male 165 66(40.0) 2.719 0.099"
Female 202 63(31.2)

Service type Al 314 113(36.0) 0.332 0.565"
Bull service 58 18(31.0%)

*: Not significant; Al: artificial insemination

The major types of reproductive problems recorded in the
present study were retained fetal membranes (8.3%, n=31),
dystocia (6.7%, n=25), abortions (5.9%, n=22), uterine
infections (5.6%, n=21) and stillbirths (4.8%, n=18) (Fig. 1).

The incidence of major reproductive problems among
local Horro and crossbred cows are given in Figure 2. The

incidence of the problems didn’t differ significantly between
the genotypes (p>0.05). In this study, the incidence of
dystocia, uterine infections, stillbirths and repeat breeding
were more common in crossbred cows while abortion was
more frequent in local cows.
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Figure 1. Number, incidence and types of clinical reproductive problems of dairy cows at Bako livestock research farm, Western Oromia, Ethiopia.
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Figure 2. Incidence of major clinical reproductive problems by breed of cows at Bako Agricultural research center, Western Oromia, Ethiopia.

In this study, the overall incidence of abortion was found
to be 5.9%, the incidence in local Horro and crossbred cows
being 7.0% and 2.0%, respectively. Abortion incidence in
relation to breed of study cows was also assessed and found
to be statistically insignificant (p>0.05). In our study, most of
the abortions occurred in the second and third trimester of
pregnancy. On the other hand, the incidence of RFM in local
and crossbred dairy cows was 8.31% and 8.47%,
respectively, showing no effect of breed. Table 2 shows the
relative frequency and incidence of RFM in cows when the
data is explored further based on calf sex in both breeds of

cows. Higher incidence of dystocia was observed in
crossbred cows (11.86%) than in local cows (5.75%) though
no statistically significant association was detected.

Table 2. Relative frequency and proportion of retained fetal membranes
(RFM) by breed and calf sex.

Breed of Calf sex Total number No. of Incidence
dam of calvings cases (%) of cases
Local Horro  Male 133 12 9.0

Female 180 14 7.7
Crossbred Male 34 2 5.8

Female 25 3 12.0
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The incidence and proportional morbidity rate of clinically
observed major reproductive problems in the present study
was given in the table below (Table 3).

Table 3. The incidence and proportional morbidity rates (PMR) of major
reproductive health problems of dairy cows at Bako between October 2008
and January 2010.

;ngg;zel)mducuve No. of cases Incidence (%) PMR
RFM 31 8.3% 23.66
Dystocia 25 6.7% 19.08
Abortion 22 5.9% 16.79
Stillbirths 18 4.8%, 13.74
Endometritis 15 4.0% 11.45
Repeat breeder 13 3.5% 9.92
Pyometra 6 1.6% 4.58
Anestrous 1 0.3% 0.76

4. Discussions

In this study, the cumulative incidence of major
reproductive problems of dairy cows was 35.2%. This means
nearly one cow out of every three cows, regardless of various
host related differences, encountered at least one of the
described reproductive problems during the study period.
This finding fairly agrees with previous reports from
different regions of Ethiopia [10, 23, 24, 25, 26, 27].
However, much higher incidences were also reported from
Ethiopia [28, 29]. On the other hand, our finding is higher
than previous reports from Bedelle [30] and Asella [31] in
Ethiopia. These variations could arise due to differences in
management, breeds of the animals, and environmental
factors. Differences in management systems and
environmental conditions under which cattle are maintained
could greatly affect the incidence of reproductive health
problems [23, 32].

In the present study, no statistically detectable effect
(p>0.05) of breed was shown on the cumulative incidence of
major reproductive health problems evaluated. However, the
incidence of the problem was higher in crossbred cows
(40.7%) than in indigenous cows (34.2%). Consistent with
our finding, other researchers [24, 33] did not detect the
effect of breed on incidence of reproductive health problems
in dairy cows in Ethiopia. Conversely, the lack of detectable
effect of genotype on incidence of reproductive problems in
our study is in disagreement with the previous reports from
Ethiopia [4, 23, 25, 34]. Though our analysis could not detect
significant effect of breed on occurrence of reproductive
health problems, the higher incidence of the problems in
crossbred cows could still suggest increased susceptibility of
the animals to reproductive problems than local animals. The
incidences of all the reproductive conditions assessed in this
study were more common in crossbred cows than local cows.
It is widely accepted that crossbred cows are less adaptive to
tropical conditions such as high temperature, humidity and
various diseases [4] which are typical characteristics of Bako
and its surroundings. Though crossbred dairy cows require
more intensive management, feeding and better health care

than the indigenous zebu to attain better reproduction and
production performances in the tropics [35], both the
crossbred and local cows in the present study were managed
under a similar management system.

The incidence of reproductive disorders among single
parity and multiple parities were 38.5% and 33.8%,
respectively and parity had no significant effect (p>0.05) on
the incidence of the problems. This finding is in agreement
with previous works in Ethiopia [24, 29] who did not detect
the influence of parity on the incidence of reproductive
problems in dairy cows. In contrast to this, other researchers
[10, 23, 25] reported the effect of parity on occurrence of
reproductive problems in dairy cows in Ethiopia. The effects
of parity might be due to factors affecting reproduction in
cows of greater parity. Aging cows and their reproductive
systems probably involves more complex and permanent
uterine changes than those cows with lower parities.
Furthermore, an increase in parity not only brings
reproductive problems but can also lead to serious
locomotive, mammary and metabolic disorders [36]. The
lack of influence of parity on incidence of reproductive
health problems in our study could be due to, but not limited
to, the much broader classification of parity category into
primiparous (109, 29.3%) and pluriparous (263, 70.69%).
The incidence of clinical reproductive problems were higher
in cows that were bred by artificial insemination than those
that were bred by natural service and those that gave birth to
male calves relative to those that gave birth to female calves,
though the differences were not significant (p>0.05). This
could have been due to the larger calf sizes in both instances
which predisposed the dams to developing the problems.
Even though body condition score of the study animals did
not influence the incidence of reproductive health problems
in the present study, incidence was high in cows with poor
body conditions (44.7%) than good (35.4%) ones. Other host
related factors such as calf sex, age of dams and service type
did not significantly influence (p>0.05) the incidence of
reproductive problems in the present study.

The major types of reproductive health problems recorded
in the present study were RFM, dystocia, abortions, uterine
infections and stillbirths. In a similar fashion, several
researchers [10, 23, 24, 25, 27, 28, 29, 33, 41] reported a
closely similar results from different dairy farms in Ethiopia.
In addition, a recent review paper [1] found that RFM,
dystocia, abortion, stillbirth and twinning are the main
reproductive and health problems affecting dairy cows
worldwide.

The incidence of RFM in our study was 8.3%. Globally,
the incidence varies from study to study but tends to be about
5-10% [1]. Our finding is in fair agreement with previous
reports from Ethiopia [10, 25, 27, 30, 33] and elsewhere [37,
38, 39]. In contrast to our finding, higher incidences of RFM
were reported from different farms in Ethiopia [23, 24, 28,
29, 40, 41]. In problem herds, the incidence may be much
higher. The low incidence of RFM might be linked to the low
incidence of abortion (5.9%), a known predisposing factor
for RFM [42]. Other factors such as year of calving, season
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of calving, parity of dam, calf mortality, calving difficulty
and fetal presentation have all been shown to affect the
incidence of RFM [43].

In the present study, the incidence of dystocia of 6.7% is in
agreement with previous reports [25, 28, 30, 33], but lower
than the report of [44] from Ethiopia. Because definitions of
dystocia vary in the literature, there is variation in the
international incidence of calving difficulty. Internationally,
reported incidence in dairy cattle of severe or considerable
difficulty in calving varies from just below 2% to over 22%.
However, assistance at calving (including lower degrees of
difficulties) is much more prevalent, varying from 10% to
over half of the calvings [19]. Higher incidence of dystocia
was observed in crossbred cows (11.86%) than in local cows
(5.75%) though no statistically detectable association
(p>0.05) was found.

On the other hand, the present study revealed the occurrence
of abortion in dairy cows to be 5.9%. This finding is slightly
higher than the manageable limit, given the suggested target of
5% for dairy cattle [45]. Various researchers [10, 26, 28, 29,
44, 31] reported a closely similar findings from different areas
of Ethiopia. Lower incidences of 1% and 2.6% were also
reported from Jimma [24] and Hosanna [33] towns in Ethiopia.
Conversely, widespread cases of abortion ranging from 12.5%
to even 50% were also reported from both smallholder and
large dairy farms in Ethiopia [27, 30, 34]. Most of the
abortions encountered in the present study were late term
which could have significant consequence on the effort to get
replacement heifers and stock.

The incidence of repeat breeders in the present study was
3.5%. This finding is consistent with the report from Holetta
town in Ethiopia [46], though both higher and lower
incidences were also reported previously by different
researchers from Ethiopia. Accordingly, higher incidence of
repeat breeders were reported from different areas of
Ethiopia [10, 26, 33, 44] and incidence as low as 0% was
reported after regular follow up of pregnant dairy cows
during peri-parturient period in Borena Zone of Ethiopia
[27]. The difference in incidence of repeat breeders could
partly be attributed to the difference in management of study
animals. Majority of the higher incidences of repeat breeders
reported above were based on dairy animals managed under
extensive production in which cows in heat may not be
properly followed and inseminated accordingly. In addition,
lower incidence of repeat breeding in our study could be due
to better follow-up of cows in heat for insemination and
better technical efficiency of the inseminator. The incidence
of stillbirths in this study of 4.8% was similar to other studies
that had reported incidence ranging from 2.8% to 10% [1, 25,
28,47, 48].

5. Conclusions

This study revealed the high incidence of major clinical
reproductive problems in study animals. The most common
type reproductive problems were retained fetal membrane,
dystocia, abortion, uterine infections and stillbirths. This

study revealed that nearly one cow out of every three cows
encountered at least one type of clinical reproductive
problems indicating the widespread occurrence of the
problems among dairy cows kept on station at Bako
Agricultural Research Center. However, considered plausible
factors such as breed, parity number, body condition score
(BCS), age of dams, calf sex and service type were had no
significant influence on the occurrence of reproductive
problems in the study farm indicating that some other factors
are responsible for precipitating the conditions. It is,
therefore, recommended that other factors that may
precipitate the occurrence of the problems in the study
animals should be identified and prevented to minimize the
occurrence of these problems and associated losses not only
to the center but also to the far demanding smallholder
farmers in the area who hugely depend on the center for
crossbred heifers.
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