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Abstract: The economy of livestock production largely depends upon the reproductive efficiency of the
animals. This review is about the reproductive traits of crossbred cattle such as age at first service (AFS), age
at first conception (AFC), number of services per conception (NSPC), days open (DO) and calving interval (CI)
under Ethiopian conditions. All published materials cited in order to provide some information on values of
reproductive traits of crossbred dairy cattle. Finally, factors affecting the reproductive performances of dairy
cattle are also discussed. 
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INTRODUCTION insignificant indicating unsuccessful crossbreeding work.

The reproductive performance of dairy cows is the improving the work of productive and reproductive
most important factor that is a prerequisite for sustainable performance improvements of cattle through appropriate
dairy production system and influencing the productivity breeding and related activities. 
[1]. Dairy cows reproduction is affected by a variety of

Underlying all animal breeding studies is the fact that factors  and  increasingly trend of intensification the role
neither all animals nor all breeds are equal. There are of  the different aspects of management including
differences within and between breeds in production, nutrition and breeding become significant [4].
reproduction, fertility, size, disease resistance and the Reproductive performance traits include number of
ability to withstand stress. For instance, the indigenous services per-conception (NSC), calving interval (CI) and
cattle in the tropics (Bos indicus) are well adapted to the days open (DO) are important criteria for profitable dairy
prevailing environmental conditions, but their milk farming [5]. However, information is limited about the
production potential is less than the Bos taurus in productive performance of dairy cows in smallholder
temperate regions. Therefore, in tropics dairying on the urban and peri-urban dairy farms in the tropics,
basis of indigenous cattle alone would not be a quick and particularly in Ethiopia [6].
suitable option to meet the increasing demand for milk and This review article supports researchers to
milk products. The most favored alternative so far, has understand more the reproductive performance
been cross breeding to incorporate the hardiness of Bos parameters and factors influencing reproductive
indicus type with the production capacity of Bos taurus performance under Ethiopian condition. It also helps
animals [2]. policy makers to draw sound decisions in order to

Out of the total female cattle population in Ethiopia, improve reproductive performance of cattle. The review
only 0.61% and 0.11% heads are hybrid and exotic breeds, paper gives information to farmers and bovine breeders
respectively. With an average lactation length of 6 regarding reproductive performances improvement of
months and an average daily milk production of 1.3 liters cattle.
per cow, the total milk produced during the year 2014/15 Therefore,  the  objectives  of  this  review paper are
in the country was recorded to be 2.765 billion liters [3]. to highlight the overall aspects of reproductive
This suggests that the total number of both exotic and performance  parameters  and  to review factors
hybrid female cattle produced through the crossbreeding influencing reproductive performance under Ethiopian
work for many decades in the country is quite condition.

This again suggests that Ethiopia needs to work hard on
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Table 1: Values of age at first service (AFS) and age at first calving (AFC) of crossbred dairy cattle in Ethiopia
Breeds AFS (months) AFC (months) Sources
Friesian x Zebu (F1) - 29.1 Alberro [16]
Friesian x Arsi (F1) - 38.1 Negussie et al. [18] 
Friesian x Zebu (F1) - 38.6 Negussie et al. [12]
Friesian x Horo - 45.4 Asfaw et al. [19]
Friesian x Boran - 46.8 Asfaw et al. [19] 
Friesian x Fogera - 40. 46 Bitew and Prabhagar [20]
 Friesian x Zebu - 35.4 Ermed [21]
Friesian x Zebu 29.58 40.6 Shiferaw et al. [22]
Friesian x Fogera 36.8 - Gebeyehu et al. [23]
Friesian x Zebu 25.6 36.2 Mureda and Mekuriaw [24]
Friesian x Zebu 23.1 34.7 Ibrahim et al. [25]
Friesian x Zebu 24.30±8.01 36.6±7.6 Duguma et al. [26]
Friesian x Horro 33.44±0.7 43.69±0.7 Sisay [27]
Jersey x Horro 31.32±1.0 42.02±1.1 Sisay [27] 

Reproductive Performances: The productivity of cattle should reach the desired the first  breeding weight at an
depends largely on their reproductive performances [5, 7]. average of 15 months, so that they can calve at
The reproductive efficiency of a breeding cow is approximately  24 months  of  age.  Heifers  that  calve  at
determined by factors like age at first calving, calving 24 months on the average will have a higher life time
interval and number of services per conception [8 - 10]. production than those calving later [17].
The average duration of reproductive life in the dairy Alberro [16] reported that Ethiopian zebu (Bos
cows is about 8-10 years of age, with the production of indicus) cattle reach puberty at about 22.6 months of age
about 4-6 viable calves [11]. Age at first service (AFS), than Bos taurus cattle and their crosses (F  crosses)
number of services per conception (NSPC), days open which reach’s puberty at about 17 months of age which
(DO) and calving interval (CI) are the main reproductive are kept under tropics and subtropics (Table 1).
indicators aiding the base for a profitable dairy farming
[12]. The heritability of these traits is low, so that Calving to First Service Interval (CFSI) and Calving to
environmental factors, including management conditions, Conception Interval (CCI): During pregnancy the high
play a significant role in the variability of the traits [13]. level of circulating progesterone and estradiol are
Reports indicated that calving interval of 12 to 13.5 associated with a marked reduction in the LH content of
months; number of services per conception of 1. 3 to 1.5 anterior pituitary and this is one of the initial limitation to
and days’ open of 85 days are considered as standard the resumption of normal estrus cycle in postpartum
values [14, 15]. In most developing countries, the cows. Removal of negative feedback at parturition affects
improvement of productivity has been initiated through the hypothalamic-hypophyseal axis, increasing the
crossing of the indigenous breeds with some European releasable pool of LH and the frequency of LH pulses.
breeds [14]. Delayed age at sexual maturity and first Pulse frequency increases gradually, leading to the final
calving, high number of services per conception and stage of follicular development and ovulation by 50 days
longer calving interval are major areas of reproductive postpartum in the majority of milked cows. Cows with
loss in cattle [5, 16]. extend postpartum intervals of anoestrus become cyclic

Age at First Service (AFS) and Age at First Calving thus have less opportunity to re-breed [28]. Dairy cattle
(AFC): The main concern to when young females should resume cycling before uterine recovery is completed.
be inseminated or bred for the first time is size. The size at Uterine involution refers to returning of uterus to pelvic
time of breeding influences the size of animal at the first area, returning to its non-pregnant size and recovery of
parturition. Average age at puberty ranges from 8 to 10 normal uterine tone. The average time required for this is
months  for  European  type dairy cows and 17-27 months 45 days. However, histological studies have shown that
for Zebu dairy cows. Recommended body weight of another 15 days may be required before the endometrium
Holstein at the first service and the first calving are 340 kg is histologically normal. Based on this information
and 500kg, respectively. The significance of size at the researchers has for many years recommended that cows
first parturition relates to both uncomplicated parturition not be bred until the first estrus occurring 60 days
and productivity of the female. Heifers of the dairy breeds' postpartum [17] (Table 2).

t

1

late in breeding season or fail to exhibit estrus at all and
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Table 2: Values of calving to first service (CFSI) and calving to conception (CCI;days open)intervals of crossbred dairy cattle in Ethiopia
Breeds CFSI (Months) CCI (Months) Sources
Friesian x Arsi (F ) - 6.3±0.3 Negussie et al. [17]1

Friesian x Zebu (F ) - 7.2 ±0.37 Negussie et al. [12]1

Friesian x Zebu - 4.03±.29 Ermed [21] 
Friesian x Zebu 5.4 7.3 Mureda and Mekuriaw [24]
Friesian x Zebu - 4.4 Yifat et al. [29]
Friesian x Zebu 5.5 5.7 Ibrahim et al. [25]
Friesian x Zebu 5.19±1.72 Duguma et al. [26]
Friesian x Horro 3.05±0.04 Sisay [27]
Jersey x Horro 2.64±0.1 Sisay [27]

Table 3: Values of CI estimated for crossbred dairy cattle in Ethiopia
Breeds Estimates (months) Sources
Friesian x Arsi (F ) 14.7±0.26 Negussie et al. [18]1

Friesian x Zebu (F ) 16.06± 0.37 Negussie et al. [12]1

Friesian x Horo 17.1±0.82 Asfaw et al. [19]
Friesian x Boran 16.3 ±0.08 Asfaw et al. [19]
Friesian x Arsi (75%) 18.5 Abdinasir [36]
Bos taurus x Zebu 18.4 Shiferaw et al. [22]
Friesian x Zebu 13.45 ± .24 Ermed [21]
Friesian x Zebu 17.8 Mureda and Mekuriaw [24]
Friesian x Zebu 13.8 Yifat et al. [29]
Friesian x Zebu 13.93 Ibrahim et al. [25]
Friesian x Zebu 21.36±3.84 Duguma et al. [26]
Jersey x Horro 12.76±0.3 Sisay [27]
Friesian x Horro 13.43±0.2 Sisay [27]

Calving Interval: Calving Interval has been defined as the of calving and little can be done to significantly
interval between two consecutive calvings [10] and has manipulate the gestation length [32].
been considered as a very important index of a cow The calving interval affects both the total milk
reproductive efficiency and herd performance [30]. production of the dairy herd and the number of calves
Calving interval can be divided into three periods, born. In most modern dairies, the general practice is to
gestation, post-partum anoestrus (from calving to first breed cows early, with the aim of establishing a calving
estrus) and service period (first postpartum estrus to interval of 12 to 13 months, which is considered optimum;
conception). Length of postpartum anoestrus and service hence, calving interval is considered an important index of
periods are sometimes called the "days open" period and reproductive performance [33, 34] (Table 3).
is the part of the calving interval that can be shortened by
improved herd management and "days open" period Number of Service Per Conception (NSPC): Number of
should not exceed 80-85 days if a calving interval of 12 services per conception has been defined as the number
months is to be achieved [31]. of services required for a successful conception [22, 36].

Cows bred in between 40 and 60 days postpartum will According to the authors, number of services per
conceive to first service and those cows will have an conception depends largely on the breeding system used.
average calving interval of 330 days. But, in high It is higher under uncontrolled, natural breeding than
producing herds a calving interval as short as 330days hand mating and Artificial Insemination (AI) and Values
should be avoided for optimum milk production. of NSPC greater than 2 should be regarded as poor [5].
Furthermore, cows that become pregnant to the first The measurement of service per conception is determined
service between 60 to 80 days have an acceptable level of on a herd or flock basis by dividing total services by the
calving interval [17]. Calving-to-Conception Interval (CCI) number of pregnancies (Table 4). Service per conception
or days open is considered the most important component have little value for a large population of animals, but is a
determining the length of the calving interval. Gestation valid measurement for a single herd or an individual
length, which is more or less constant, varying slightly female. On herd basis unidentified sterile female make the
due to breed, calf sex, litter size, dam age, year and month calculation less meaningful [37].
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Table 4: Values of NSPC estimated for crossbred dairy cattle in Ethiopia
Breeds Estimates (no.) Sources
Friesian x Arsi (F ) 2.01±0.2 Negussie et al. [18]1

Friesian x Zebu (F ) 1.76± 0.2 Negussie et al. [12]1

Friesian x Horo 1.69±0.25 Asfaw et al. [19]
Friesian x Boran 1.51± 0.25 Asfaw et al. [19] 
Bos taurus x Zebu 1.76 Shiferaw et al. [22]
Friesian x Fogera 1.54±0.1 Gebeyehu et al. [23]
Friesian x Zebu 2.1±0.2 Ermed [21]
Friesian x Zebu 2.16 Mureda and Mekuriaw [24]
Friesian x Zebu 1.62 Yifat et al. [29]
Friesian x Zebu 1.29 Ibrahim et al. [25]
Friesian x Zebu 1.56±0.57 Duguma et al. [26]
Friesian x Horro 1.69±0.1 Sisay [27]
Jersey x Horro 1.75±0.1 Sisay [27]

Factors Affecting the Reproductive Performances of
Dairy Cattle: The reproductive performances of animals
depend not only on their genetic merits, but also on other
factors such as nutrition, management, health and
environment. Many factors influence the reproductive
performances of lactating dairy cows. Management
factors such as accuracy of heat detection, inseminating
techniques, semen handling and herd health policies can
directly influence the reproductive performances of a
dairy herd. In addition other factors beyond the immediate
control of management may impact fertility; these factors
include milk production of the cow, age of the cow and
season of year [18, 22, 32, 38].

Nutrition: Nutrition affects the age at puberty. Low
nutrition intake will delay puberty because the time of
onset of puberty appears more of size than age. In tropics
under conditions of very poor nutrition and high degree
of environmental stress, some heifers may in fact not
attain puberty until 3 years of age. The duration of post-
partum anoestrus is affected by season of the year and
level of nutrition before and after parturition. Adequate
nutrition before and during the postpartum period is even
more critical in primiparous animals because of the
nutritional requirements for growth in addition to those of
lactation during the postpartum period. Inadequate or
improper nutrition during postpartum period induce
delayed postpartum estrus, silent estrus, delayed
ovulation,  decreased  ovulation  rate,  low  conception
rate  and  increase embryonic mortality reported
nutritional  condition  that vary seasonally and yearly
have major effect on calving interval [28, 39-41].
Conversely long term feeding at high levels has been
shown to reduce pregnancy rates, increasing the
proportion of barren animals and increases the prevalence
of dystocia [37].

Environment and Heat Stress: The environment in which
a calf is reared (photoperiod) and temperature affects the
age at puberty. Calves reared in spring to summer
condition of high temperature and long photoperiod reach
puberty at younger age than do those reared in fall to
winter condition of low temperature and short
photoperiod. In addition contact with mature bull also
affects age at puberty [28].

Many  studies  have  shown  that conception rates
are reduced when ambient temperature is high. The effect
of heat stress is primarily up on the early embryo. Most
studies showed a normal fertilization rate, but the
embryonic  death occured between fertilization and day
16. Heat stress causes significant impairments of many
parameters  of  reproductive  performances notably
causing anoestrus and slower postpartum uterine
involution [37]. Ability to detect estrus in Bos taurus
declines during periods of heat stress. This decline occurs
in large part because of the reduction in duration of
estrous behavior. In contrast with Bos taurus, evidence
for decreased duration of estrus in Bos indicus by heat
stress is scarce. The proportion of ovulation without
detected estrus is greater in winter than in summer.
Potentially heat stress could cause pregnancy loss by
exerting actions on the oocyte, embryo or reproductive
tract. Furthermore, disruption of pregnancy could occur
because of the direct effect of elevated temperature on
cellular function or as an indirect consequence of
physiologic changes for regulation of body temperature
[42].

Herd  Size  and  Housing:  Confinement represents the
most  recent  example  of  large   scale,  mandible
alterations in the environment in which cattle exist. It is
reasonable to assume that, as with any environmental
change,  confinement   has   increased   the  stress
imposed on cattle. Concrete flooring reduces the
expression  of  estrous  intensity   and   lameness,  which
is one of the consequences of housing. Flies are
abundant  in  confined housing and some data indicate
that exposure to flies exacerbates problems of heat stress
[42].

Closely associated with increased herd size, there is
a reduction in the accuracy and efficiency of estrous
detection. In large herds cows loss their individual
identity, they are not so accurately identified and hence
the slight changes in behavior, which in a small herd
might warn the herd’s man of approaching estrus are not
seen. Confined spaces and muddy floors sometimes
prevent cows from showing signs of estrus [7].
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Breed: Both weight and age at puberty differs Level  of  Production  and  Suckling: The duration of
substantially among breeds of cattle and both are post- partum anoestrus is affected by level of production
decreased by heterosis. Bos indicus heifers generally and suckling as a distinction from milking, in that the
reach puberty at an older age than Bos taurus heifers [28]. interval from calving to 1  estrus was greater in cows with
Bos indicus, zebu or their crosses are more heat tolerant higher production and in cows nursing calves or being
and have a higher fertility during spring, summer and fall milked  4 times  a  day.  A  longer  postpartum  interval to
months in countries near equator. They tend to be less 1  estrum occurred in nursed dairy cows because suckling
fertile in the winter month. European cattle or cattle of the reduced the supply of or release of gonadotropin
temperate zone are less adapted to hot climate [11]. hormones [11]. 

Breeding System, Estrus Detection and Time of Parity Status: Involution of uterus is prolonged in
Insemination: Reproductive performance is influenced by pluriparous cows when compared to primiparous cows
cow and management/environment-related factors, such and the interval from calving to 1  estrus is greater in
as method and efficiency of heat detection, type and older pluriparous cows with 4 or more parturitions [11]. 
efficiency of breeding service, the ability of the cow to
resume regular ovarian cyclicity after calving and to CONCLUSIONS
display an overt heat signs and conceives with the given
service [34]. The success of AI service is another In Ethiopia, crossbred dairy cattle mainly are crosses
important factor in determining the reproductive of zebu with Holstein-Friesian. The mean CI was near to
performance and that most common measure is non-return the optimum, however the mean values for CFSI and CCI
rate [28]. Inseminator effect was greater than the farm were extended length which affect the period of
effect on the NSPC [43]. Number of service per conception productive life and extending the CI beyond the desired
depends largely on the breeding system used. It is higher range. The mean values of NSPC are at the optimum. With
under  uncontrolled  natural  breeding and low where efficient management of postpartum cows, it is possible to
hand-mating or artificial insemination is used [5]. Some shorten the CFSI and CI. It is concluded that by
heifers fail to show overt signs of estrus yet have normal improving the management system it is possible to
cyclical activity, a condition referred to as “silent heat”. improve the reproductive performances of the crossbred
This may however, be due to failure of the herd’s person dairy cattle in the country.
to observe the signs rather than a failure of the cows to
show signs [37]. Incorrect time of insemination, incorrect REFERENCES
AI technique and inadequate handling and storage of
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