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Abstract

A study was conducted to identify and estimate the prevalence rate of reproductive disorder and to assess the possible

~

risk factors and reproductive performances of smallholder dairy cattle in and around Fitche town from December 2013 to
June 2014. Eighty one dairy farms (average herd size=4.8) were visited and data on reproductive performance indicator,
cow attributes, type of mating, body condition score and general farm management were collected. The overall mean value
for Calving to Conception Interval (CCI) (n=66) and Duration After Last Calving (DALC) (n=56) for pregnant and non-
pregnant cattle were 169 and 264 days respectively. The least squares mean CCI was higher (p<0.05) in parity number 1 and
lower in parity number 4 and above. Management system significantly influenced (p=0.00) the least squares mean DALC,
where the non-pregnant cows in the semi-intensive management system had lower value. The overall mean value of Age
At First Calving (AFC) (n=35) was 36 months. The overall average number of services per conception and the first service
conception rate were 1.9 (n=66) and 28.4% (n=116) respectively. The prevalence of abortion, dystocia (assisted parturition),
retained fetal membrane, vulval discharge/endometritis, repeat breeder and pre-weaning calf mortality were 8.4%, 9.6%,
12.6%, 5.4%, 14% and 13.6% respectively. The present estimate of extended CCI, DALC and reduced first service concep-
tion rate indicates poor reproductive performances of smallholder dairy cows in the study area. Moreover, the pre-weaning
calf mortality rate is highly significant. Accordingly, further detailed investigation is necessary to identify and quantify the
specific disorders and associated interacting factors attributing to poor performance and to determine the causes and predis-

posing factors behind high calf mortality.
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Introduction

Cattle production is the main component of agricultural
growth in many parts of sub- Saharan countries. The overall cost
of keeping cattle is associated with the health care, nutrition and
reproduction management, however, has not matched to their
contribution to the livelihood and economy of the people in sub-

Saharan countries. As in many other countries, livestock, particu-
larly cattle play an important role in Ethiopia as being a source of
milk, meat, hide, etc [1]. However, the productivity of indigenous
cattle breeds is low due to many constraints Including diseases and
parasites, nutrition, poor management systems, poor reproductive
performance and large socioeconomic factors by decreasing repro-
ductive efficiency, shortening the expected length of productive
life and By lowering milk production. Reproductive problems are
the most common which occur in lactating dairy cows and can
dramatically affect reproductive potential of the dairy herd. Poor
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reproductive performance is a major cause of involuntary culling
and therefore reduces the opportunity for voluntary culling and has
a negative influence on the subsequent productivity of a dairy herd
[2-4]. World-wide, the poor reproductive performance of dairy
herds has become a major concern, especially in Holstein herds.
Decline in conception rate and increase in calving interval over the
last decades have been confirmed by several studies [5,6].

Most of the available information pertaining to reproduc-
tive performance of dairy cattle in Ethiopia is based on research
stations or institutional herds. For example, attempts have been
made to investigate retrospectively the reproductive performance
of crossbred cows and indigenous zebu cows in institutional herd
kept under an intensive management system [7,8]. Most of these
study confirmed that the crossbreed cattle have shown significant-
ly better performance than indigenous zebu cattle for the major
reproductive traits considered. Another study conducted in the
Holeta and Sellable areas, part of the central highlands of Ethiopia,
disclosed the existence of significant differences in reproductive
performance among crossbred cattle kept under different manage-
ment system [9,10].

According to various authors, main indicators of reproduc-
tive efficiency in the female animals are calving interval, suckling
status, age at first calving, days open (calving to conception inter-
val), calving to first service interval, number of services per con-
ception, first conception rate and duration after last calving [10].

Generally, the causes of infertility in female cattle have been
considered to be many and complex [11-13]. However, it is mainly
exaggerated by various predisposing factors like management at
calving, hygiene, parity number, nutrition, environment and stage
of lactation [14]. Some of the major health problems commonly
recorded in most dairy farms include abortion, infertility, sub fer-
tility, and cows usually require more than two services to conceive
and some are remained sterile for years.

In Ethiopia, abortion and postpartum reproductive disorders
such as dystocia, retained placenta membrane and subsequent en-
dometritis have been reported to be some of the major problems
that have greatly caused serious economic loss [9,10]. Economi-
cally, abortion is of a great concern to the farmer because the fetus
is lost, prolonged period of uterine disease and sterility may follow
[15]. Therefore, the objectives of this study were to identify and
estimate the prevalence rate of major reproductive disorders and
assess the possible risk factors and to assess reproductive perfor-
mances of smallholder dairy cattle in the study area.

Materials and Methods
Study Area

The study was conducted from December 2013 to June 2014
in and around Fitche town, North Shoa Zone of Oromia region, in
the central highland of Ethiopia. Fitche is the central town of North
Shoa Zone as well as Girar Jarso district and it is located 112Km
and 90000 100044’ North latitude and 37°5 ’-39°33” East longi-
tude [16]. The total area of the Girar Jarso district is 42,400Km?2.
The climatic condition of the area includes Dega (52%), Woinadeg
(41%) and Kola (7%). The total area of the Girar Jarso district
is 42,400Km2. The climatic condition of the area include Dega
(52%), Woinadega (41%) and Kola (7%) [16].The minimum and
maximum temperature is 11.50¢ and 350c, respectively. It has a bi-
modal rainfall with minimum and maximum of 615 mm and 1115
mm, respectively. A short rainy season occurs from March to May
followed bay long rainy season lasting from June to September
[16]. Mixed crop and livestock production system is the main live-
lihood of the population.

Study Animals and Study Protocols

Eighty-one smallholder dairy farms (comprising 167 cows)
were randomly selected for the study. Questionnaire survey, regu-
lar follow up and clinical examination methods were used to col-
lect the required data. Questionnaires survey was based on one
time observation visit to the herds, interviewing farmers who came
to the clinic either for

Treatment or for Al service, smallholder owners located in
different Kebeles of the town and its surrounding village selected
for investigation. An individual cow attributes such as parity num-
ber, breed suckling status and body condition score were recorded.
Body condition was estimated and the cows were grouped in to
0, 1, 2, 3, 4, and 5 adapting the earlier description of [17] and
[18]. Rectal examination of individual cows was conducted to de-
termine pregnancy status. The data obtained from reproductive,
breeding and management histories of 81 herds (comprising 167
cows) were used to determine variables such as age at first calving,
Calving to Conception Interval (CCI), Duration after Last Calving
(DALC), number of service per conception, first service concep-
tion rate, Body Condition Score (BCS), prevalence of major repro-
ductive disorders and pre-weaning calf mortality.

Statistical Analysis

The general Linear Model Procedure [19] was used to evalu-
ate the fixed effects of management system, suckling status and
parity number on dependent variables such as CCI, DALC and
BCS. Chi-square test was used to assess the effect of management
system, parity number and type of mating on the prevalence of pre-
weaning calf mortality and major reproductive disorders.

Results
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Dairy herds, composition and Management

Out of cross bred dairy cows examined, 66 (39.5%), 85
(50.9%), and 16 (9.6%) were pregnant, non-pregnant and preg-
nancy uncertain, respectively, at the day of examination. Some of
the farms in semi-intensive management system practiced semi-
grazing, depending on the seasonal availability of native grazing
pasture, and the rest farms kept their cattle in door, feeding and
watering took place in their house by cut and carry system. All the
farms in the intensive management system kept their cattle in good
housing and dairy cows got a good health care and farms mostly
market oriented. In both management systems, breeding was prac-
ticed either by natural mating using a shared cross bred bull or
by Artificial Insemination (AI). Detailed information regarding
herd composition and type of breeding service used is presented
in (Table 1).

Type of mating
utilized (percent of
farms)
Only Al service 21 40.7
Only bull service 9.8 1.2
AT and/or bull service 14.8 12.3

Tablel: Dairy herd composition and type of breeding service used in 81
randomly selected smallholder dairy farms in and around Fitche town.

Out of 81 farms included in the study, 35 (43.21%) and 46 (56.79%)
were in semi-intensive and intensive management system, respec-
tively. The overall average herd size was 4.8.

Overall Reproductive Performance

Age at First Calving (AFC)

Management system The overall mean of AFC was 36 moths (n=35), which is
Variable Seml-intensive Intensive equivalent to 3 years. The data on age at first calving was statisti-
cally tested and no significant difference was found for all factors
AVeragefherd size per 55 43 considered in the present study.
arm
A Number of services per conception and first service conception
verage number of
cows per farm 3.6 32 rate
Average number of 13 1 The overall average number of services per conception rate
heifers per farm was 1.9 (n=66). The overall first service conception rate was 28.4%
Average number of 1o 0.9 (n=116). The data on number of services per conception and first
calves per farm ' ' service conception rate were statistically tested and no significant
Average number of 08 02 difference was found for all factors in the present study.
bullsfoxen per farm Calving to conception interval
Number (?f pregnant 4 -
heifers The overall mean (SE) CCI was 169 (12.5) days for pregnant
Number of non-preg- cows (n=66). Parity number significantly (P<0.05) influenced the
nant heifers least-square mean CCI, where cows having 4 and above parity had
Growing 20 18 the lowest least-square mean CCI. The effect of other factors con-
) sidered, management system and suckling status, on CCI was no
Breeding 22 26 significant (P>0.05) (Table 2).
Variable PG cows (no) CCI (SE) NPG cows (no) DALC (SE) Cows (no) BCS (SE)
Overall mean 66 169 (12.5) 264 (21.1 167 3.3(0.04)
Probability P<0.01 P=0.00 P<0.01
Management
system
Semi-intensive 27 200 (19.5) 372 (31.3)a 74 3.1(0.06)a
Intensive 39 160 (16.2) 188 (28.1)b 93 3.5 (0.05)b
Probability P=0.12 P=0.00 P=0.00
Suckling status
Suckling 29 184 (18.8 237 (31.3) 74 3.3 (0.06)
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Not-suckling 37 176 (16.6)
Probability P=0.75
Parity number
1 15 258 (26.1)a
2 19 155 (23.2)b
3 8 173 (35.8)b
4 and above 24 134 (20.7)b
Probability P<0.01

31

12
9
12

23

322 (28.1) 93 3.3(0.05)
P=0.08 P=0.81
314 (45.2)a 37 3.3(0.09)
322 (52.2)ab 39 3.4(0.08)
250 (45.2)ab 30 3.3(0.1)
236 (32.7)b 61 3.3(0.07)

P=0.44 P=0.72

Table2: The Least-Square Mean (SE) of calving to conception interval (days), duration after last calving (days) and body condition score in smallholder

dairy farms in and around Fitche town.

CCI, calving to conception interval; PG, pregnant; NPG, non-preg-
nant; BCS< body condition score; a, b, ab, within- variable means
in the same column with different superscript differ significantly.

Duration After Last Calving (DALC)

The overall mean (SE) DALC was 264 (21.1) days for non-
pregnant cows (n=56). The difference in DALC for cows in the
semi-intensive and intensive management systems was highly
significant (P=0.00). Non-pregnant cows that were in the semi-
intensive management system had higher DALC than cows that
were in the intensive management system (Table 2). Suckling sta-
tus and parity number had no significant (P>0.05) influence on the
duration after last calving.

Body Condition Score (BCS)

The overall mean (range) BCS was 3.3 (1-4). The effect
of parity number and suckling status on BCS was not significant
(P>0.05) (Table 2). Management system significantly influenced
(P=0.00) the body condition scores, where cows in the intensive
management system had better body condition score than cows in
semi-intensive management system.

Prevalence of abortion and pre-weaning calf mortality

Out of 167 cows examined, 14 (8.4%) had abortions in their
reproductive history. Of the 154 calves born alive, 21 (13.6%) died
before weaning (Table 3). Management system had no significant
influence (P>0.05) on abortion and pre-weaning calf mortality.

Prevalence of major reproductive disorder

Atotal of 167 dairy cows from different management systems
and type of services were examined and 42% (n=70) of them found
to be affected either with one or more of the clinical reproductive
disorders. Major clinical reproductive disorders encountered were
vaginal discharge/endometritis, Retained Fetal Membrane (RFM),
dystocia, abortion and repeat breeder (Table 3 and 4).

The prevalence of dystocia, RFM, vaginal discharge/endo-

metritis, and repeat breeder were 9.6%, 12.6%, 5.4% and 14%, re-
spectively (Table 4). The prevalence of abortion was 8.4% (Table
3). The variation in prevalence among the different management
system, parity number and type of mating was not found statisti-
cally significant (P>0.05).

Cows Cows Cows gave Pé;:‘:‘::l;?_g
Variable examined | aborted | Live calves tality
mo) | Mmo(®)l | (no) [0 (%)}
Masrl;i:rgent 74
Semi-inten- 93 8(10.8 66 11 (16.7)
sive
Intensive 6(6.5) 88 10 (11.4)
X2 0.94 0.90
Probability P=0.33 P=0.345
DF 167 1 1
Total 14 (8.4) 154 21(13.6
Parity number 37
1 38 4(10.8) 33 5(15.2)
2 31 5(13.2) 36 5(13.9)
3 67 2 (6.5) 27 3(11.1)
>4 167 3(4.9) 58 8 (13.6)
Total 14 (8.4 154 21 (13.6)
Type of mat-
ing
Al 118 9 (7.6) 111 17 (15.3)
Bull 41 4 (9.8) 36 2 (5.6)
BO%‘U‘;I & 8 1(12.5) 7 2 (28.6)
Total 167 14 (8.4) 154 21 (13.6)

Table 3: Prevalence of abortion and pre-weaning calf mortality in small-
holder dairy farms in and around Fitche town.

DF, Degree of freedom
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Variable Cows Cows affected
Examined (no) [No (%)]
Management system
Semi-intensive 74 28 (37.8)
Intensive 93 42 (45.2)
X2 0.65
Probability P=0.42
DF 1
Total 167 70 (42)
Parity number
1 37 18 (48.6)
2 38 12 (31.6)
3 31 14 (45.2)
>4 61 26 (42.6)
X2 2.5
Probability P=0.48
DF 3
Total 167 70 (42)
Type of mating
Al 118 48 (40.7)
Bull 41 15 (36.6)
Both Al & bull 8 7 (87.5)
X2 0.21
Probability P=0.64
DF 1
Total 167 70 (42)

DT RFM VD/MT RM
[No (%)] [No (%)] [No (%)] [No (%)]
4(5.4) 9(12.2) 4(5.4) 11 (14)
12 (13) 12 (13) 5(5.4) 13 (14)
16 (9.6) 21 (12.6) 9(5.4) 24 (14)
6(16.2) 4(11) 2(5.4) 6 (16.2)
2(5.4) 4(10) 3(7.9) 3(8)
3(10) 5(16) 2(6.5) 4(13)
8(8.2) 8 (13) 2(3.3) 11 (18)
16 (9.6) 21 (12.6) 9(5.4) 24 (14)
13 (11) 16 (13.6) 7 (6) 12 (10.2)
2 (4.9) 3(4.9) 2(4.9) 8(19.5)
1(12.5) 2(25) 2(25) 4 (50)
16 (9.6) 21 (12.6) 9(5.4) 24 (14)

Table4: Prevalence of major reproductive disorders in smallholder dairy farms in and around Fitche town.

DT, dystocia; RFM, retained fetal membrane; VD/MT, vaginal discharge/endometritis; RB, repeat breeder

Discussion

The mean AFC (36 months) found for crossbred cattle in
the present study was higher than the 31.5 months reported for F1
crosses of Boron and Friesian cattle and 32.7 months reported for
%, Friesian and % Boron crosses [7]. On the other hand, the finding
of AFC in the present study was lower than 36.7 and 40.1 months
estimated crossbred dairy heifers in smallholder dairy farms in
Malawi [20], 58.3 and 36.8 months reported for crossbred dairy
heifers at two locations in smallholder dairy farms in Zimbabwe
[21] and 40.6 months for crossbred dairy heifers in different dairy
production systems in central highlands of Ethiopia [9]. A num-
ber of previous works indicated that management factor especially
nutrition determines pre pubertal growth rates and reproductive

development. The better managed and well-fed heifer grew faster,
served earlier and resulted in more economic benefit in terms of
sales of pregnant heifers and/or more milk and calves during the
life time of the animal [8, 21].

The average number of services per conception (1.9) could
be considered satisfactory in view of the earlier estimates reported
in Ethiopia, which ranged from 1.6 - 2.6 [10, 22, 23]. The concep-
tion rate at first service (28.4%) was lower than in other reports,
which varied from 41% to 56% [9, 10, 23]. The variation in num-
ber of services per conception And first service conception rate
among the finding of different investigations may be due to dif-
ferences in the type and efficiency of services used, year of study,
geographical location and other management factors. In general,
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the present finding of average number of services per conception
and first service conception rate seem satisfactory, respectively
when related to the previous reports.

Calving to Conception Interval (CCI) is an important in-
dex of cow reproductive efficiency and herd performance. This is
mainly because CCI is the component that determines the length
of calving interval. The other component of calving interval, gesta-
tion length, is more or less constant although varies slightly with
breed, calf sex, litter size (single Vs twin), dam age, year and
month of calving and little can be done to significantly manipulate
the duration of gestation [10,23].

The mean CCI estimated in the present study (169 days) is
within the range 113-319 days reported for crossbred and local zebu
cattle in different management systems in Ethiopia [9,10,22,24].
Although the present estimate is within the range of the previous
reports, it is an unfavorable estimate compared with the optimum
CCI recommended (80-85 days) to achieve the target 365 days of
calving interval [25]. The current mean CCI estimate is also higher
than the results (93-120 days [26] and 99 days- [27] from Sweden
and UK, respectively) found in dairy cattle of improved breed and
in improved management systems.

The least-squares mean indicated there was a trend of dec-
rement in CCI (from 258 to 134 days) (p<0.05) with increasing
parity number in the present study. The least-squares mean for the
first parity was 258 days and for the second parity was 155 days.
This finding was much longer than 40.8+2.3 days reported by [28].
The two components of CCI, postpartum anoestrus interval and
service period, are usually influenced by feeding and housing sys-
tem, method and efficiency of heat detection, type and efficiency
of breeding services used, efficiency of recording system and extra
nutritional demands for lactation and/or growth of younger ani-
mals.

Although there is only one literature report of the variable
DALC in non-pregnant cows [10], it should be considered cross
sectional studies, particularly at the smallholder dairy production
level, where a recording system is incomplete and monitoring stud-
ies is difficult. The number of non-pregnant cows (n=56, Table 2)
that had 60 days or more duration after last calving (DALC) at the
time of examination was considerable (34% of the total number of
cows examined) compared to the estimate of mean CCI (169 days)
for pregnant cows.

The mean DALC estimated in the present study (264 days)
was higher than the previous report [10]. This estimate of DALC
in non-pregnant cows is an unfavorable estimate since it is even
higher than the mean CCI estimate (169 days) of pregnant cows
under similar management. The estimated mean DALC indicates
clearly that the estimate of CCI of those non-pregnant cows af-

ter their conception would be higher than 264 days. The extended
mean DALC observed in this study may be partly attributed to the
presence of non-pregnant cows with fertility problems (as could be
assumed from the positively skewed values, which ranged from 69
to 1095 days). The mean DALC in the semi-intensive management
system was significantly (p=0.00) higher than in the intensive man-
agement system. This may be due to poor body condition, which
resulted from unsatisfactory management system and inadequate
estrus detection in the semi-intensive management system.

The overall mean body condition score was 3.3 and, since
the score was performed at a particular point time, the current esti-
mate may not be adequate to compare with other works and draw
conclusions from. However, it does indicate the nutritional status
of cows at least at the time of examination. The better (P=0.00)
body condition of cows in the intensive management system than
in the semi-intensive management system may be attributed to a
better and more consistent concentrate supplementation of cows in
the intensive management system [10]. This difference in the BCS
of cows between the two systems might have partly contributed
to the observed significant variation in reproductive performance.
Inadequate intake of nutrition or inadequate body reserves need to
meat production requirements after calving result in suppressed
reproductive performance in cycle [29].

The overall pre-weaning calf mortality rate (14.6%) found in
the present study is considerable. An average annual calf mortality
of 7.8% (ranging from 1% to 20% per herd) was reported in 90
Holstein Friesian dairy herds (average size 152 cows) in the UK
[30]. In view of the earlier finding of pre-weaning calf mortality
rates of 3.4% in Boran And their Friesian crossbred animals in the
Abernossa Ranch in Ethiopia [7] and 5% in Boron and Sahiwal
breeds of cattle in Kenya [30], the current estimate is very high.
The absence of calf rearing unit (result not shown in this report),
lack of adequate knowledge and skill in handling calves and cull-
ing of male calves (mostly in intensive management system) con-
tributed to the occurrence of such high calf mortality. Managerial
problems such as inadequate nutrition and luck of supervision at
calving and within the first 24 hours can increase calf mortality
[31]. The extended time of weaning in suckling cows, which is
commonly practiced in the traditional dairy production system
[23], might have contributed as well.

The prevalence rate of dystocia, RFM, Vaginal discharge/
endometritis, repeat breeder and abortion in the present study were
9.6%, 12.6%, 5.4%, 14% and 8.4 %, respectively. In dairy herds
in the UK, annual incidences of 9%, 3.6%, 15-22% and 1.5% for
dystocia, RFM, vulval discharge/endometritis and abortion, re-
spectively have been reported [27,30]. The high prevalence rate of
dystocia (9.6%) and abortion (8.4%) were some of the predispos-
ing factors for RFM. The prevalence rate of RFM varies depend-
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ing on a number of factors such as dystocia, abortion, nutritional
deficiency, management system, and seasons of the year and ge-
ography of the area. The prevalence rate of 5% to 15% in range of
repeat breeder was reported [32]. Repeat breeder can be caused by
a number of factors, including sub-fertile bulls, endocrine imbal-
ance, malnutrition, reproductive tract infection and poor manage-
ment practice such as wrong time of insemination or heat detec-
tion, problem in semen handling and insemination technique [33].
The high prevalence rate of repeat breeder in the current work was
because some of the farms practiced natural service using sub-
fertile bulls.

Conclusion and Recommendations

In conclusion, the present estimates of extended calving to
conception interval in pregnant cows, duration after last calving
in non-pregnant cows on smallholder dairy farms in and around
Fitche town. The pre-weaning calf mortality rate found in the
present study is high. The result of the present study suggests that
repeat breeder, abortion, dystocia, retained fetal membrane and
vaginal discharge/endometritis are the common reproductive dis-
orders of dairy cows in the study area. In addition to the common
reproductive disorders, there are many factors such as manage-
rial, environmental and nutritional problems, which collectively
interact and exert adverse influences on reproduction. The causes
and predisposing factors to such high prevalence of the various
reproductive disorders and the poor reproductive performance, the
causes and predisposing factors for such high calf mortality call
further detailed investigation.

Acknowledgements

The authors would like to thank all salable farmers for their
voluntary participation and cooperation during data collection.

References

1. Mekonnen G, Forsido T, Gebre-wold A, Dagnachew Z, Anteneh A
(1989) The Ethiopian Livestock Industry: Retrospect and prospect.
IAR proceedings, Addis Ababa, Ethiopia 9-19.

2. Tegegne A (1989) Reproductive development and function in Zebu
and cross bred cattle in Ethiopia. PhD Thesis, James Cooks University
of the North Queens Land Australia.

3. ILCA(1998) Animal reproduction for African countries. Report of a joint
seminar by International Foundation for Science and Swedish Interna-
tional Program on Animal Production. International Livestock Center
for Africa, Addis Ababa Ethiopia.

4. Hossein-Zadeh GN (2013) affects of main reproductive and health
problems on the performance of dairy cows: A review. Spanish Journal
of Agricultural Research 11: 718-735.

5. Lucy MC (2001) Reproductive loss in high-producing dairy cattle:
where will it end? J Dairy Sci 84: 1277-1293.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Hare E, Norman HD, Wright JR (2006) Trends in calving ages and
calving intervals for dairy cattle breeds in the United States. J Dairy
Sci 89: 365-370.

Haile-Mariam M, Banjaw K, Gebre Meskel T, Ketema H (1993) Pro-
ductivity of Boran cattle and their Friesian Crosses at Abernosa ranch,
Rift valley of Ethiopia. |. Reproductive performance and pre-weaning
mortality. Tropical animal health and production 25: 239-248.

Negussie E, Brannang E, Banjaw K, Rottmann OJ (1998) Reproduc-
tive performance of dairy cattle at Assela lifestock farms, Arsi, Ethio-
pia. F1 crosses. Animal Breeding and Genetics 115: 267-280.

Shiferaw Y, Tenhagen BA, Bekena M, Kassa T (2003) Reproductive
performance of cross bred dairy cows in different production system in
the central high lands of Ethiopia. Tropical animal Health and Produc-
tion 35: 551-561.

Lobago F, Bekena M, Gustafsson H, Kindahl H (2006) Reproductive
performances of dairy cows in smallholder production system in Se-
lalle, central Ethiopia. Tropical animal Health Production 38: 333-542.

Hadush A, Abdella A, Regassa F (2013) Major prepartum and post-
partum reproductive problems of dairy cattle in Central Ethiopia. Jour-
nal of Veterinary Medicine and Animal Health 5: 118-123.

Dinka H (2013) Major reproductive disorders of dairy cows in and
around Asella town, Central Ethiopia. Journal of Veterinary Medicine
and Animal Health 5: 113-117.

Haile A, Tsegaye Y, Tesfaye N (2014) Assessment of major reproduc-
tive disorders of dairy cattle in urban and per urban area of Hosanna,
Southern Ethiopia. Animal and Veterinary Science 2: 135-141.

Takacs J, Gathy |, Macany Z, Banjmocy E (1990) Bacterial contami-
nation of the uterus after parturition and its effect on the reproductive
performance of cows in large scale dairy farms. Theriogenology 33:
851-861.

Roberts SJ (1986) Veterinary Obstetrics and Genital Disease. The-
riogenology (3rd Ed) Edward Brother S, Inc, Ann, Michigan 48- 104.

NMSA (2010) National Meteorological Services Agency of Adam Sta-
tion unpublished data.

Nicholson MJ, Butterworth MH (1986) A guide to condition scoring of
zebu cattle, ILCA Monograph; ILCA, Addis Ababa Ethiopia.

Edmonson AJ, Lean IJ, Weakver LD, Fever T, Webster (1989) Body
condition scoring chart for Holstein dairy cows. Journal of Dairy Sci-
ence 7: 65-73.

World Bank (2001) Livestock Development Report, World Bank,
Washington DC USA.

Agymang K, Nkhonjera LP (1990) Productivity of crossbred cattle on
smallholder farms in southern Malawi. Tropical Animal Health produc-
tion 22: 9-16.

Masama E, Kusina KT, Sibanda S, Majoni C (2003) Reproduction and
lactation performance of cattle in a smallholder dairy system in Zimba-
bwe. Tropical Animal Health and Production 35: 117-129.

Swenson C, Schaav J, Brannang E, Meskel LB (1981) Breeding ac-
tivity of the Ethio-Swedish integrated rural development project. Part
Ill. Reproductive performance of Zebu and cross bred cattle, World
animal Review 33: 851-861.

Mukasa Megerawa E, Tegegne A, Mesfin T,Teklu Y (1991) Reproduc-

Volume 2017; Issue 01


http://www.ifsa-butler.org/james-cook-university.html
http://www.ifsa-butler.org/james-cook-university.html
http://www.ifsa-butler.org/james-cook-university.html
http://www.ilca-online.org/
http://www.ilca-online.org/
http://www.ilca-online.org/
http://www.ilca-online.org/
http://revistas.inia.es/index.php/sjar/article/view/4140
http://revistas.inia.es/index.php/sjar/article/view/4140
http://revistas.inia.es/index.php/sjar/article/view/4140
https://www.ncbi.nlm.nih.gov/pubmed/11417685
https://www.ncbi.nlm.nih.gov/pubmed/11417685
https://www.ncbi.nlm.nih.gov/pubmed/16357301
https://www.ncbi.nlm.nih.gov/pubmed/16357301
https://www.ncbi.nlm.nih.gov/pubmed/16357301
https://www.ncbi.nlm.nih.gov/pubmed/8109059
https://www.ncbi.nlm.nih.gov/pubmed/8109059
https://www.ncbi.nlm.nih.gov/pubmed/8109059
https://www.ncbi.nlm.nih.gov/pubmed/8109059
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0388.1998.tb00348.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0388.1998.tb00348.x/abstract
http://onlinelibrary.wiley.com/doi/10.1111/j.1439-0388.1998.tb00348.x/abstract
https://www.ncbi.nlm.nih.gov/pubmed/14690092
https://www.ncbi.nlm.nih.gov/pubmed/14690092
https://www.ncbi.nlm.nih.gov/pubmed/14690092
https://www.ncbi.nlm.nih.gov/pubmed/14690092
http://link.springer.com/article/10.1007/s11250-006-4328-1
http://link.springer.com/article/10.1007/s11250-006-4328-1
http://link.springer.com/article/10.1007/s11250-006-4328-1
http://www.academicjournals.org/article/article1379605125_Hadush et al.pdf
http://www.academicjournals.org/article/article1379605125_Hadush et al.pdf
http://www.academicjournals.org/article/article1379605125_Hadush et al.pdf
http://www.academicjournals.org/article/article1379604965_Dinka.pdf
http://www.academicjournals.org/article/article1379604965_Dinka.pdf
http://www.academicjournals.org/article/article1379604965_Dinka.pdf
http://www.sciencepublishinggroup.com/journal/paperinfo?journalid=212&doi=10.11648/j.avs.20140205.11
http://www.sciencepublishinggroup.com/journal/paperinfo?journalid=212&doi=10.11648/j.avs.20140205.11
http://www.sciencepublishinggroup.com/journal/paperinfo?journalid=212&doi=10.11648/j.avs.20140205.11
https://www.ncbi.nlm.nih.gov/pubmed/16726782
https://www.ncbi.nlm.nih.gov/pubmed/16726782
https://www.ncbi.nlm.nih.gov/pubmed/16726782
https://www.ncbi.nlm.nih.gov/pubmed/16726782
https://www.ncbi.nlm.nih.gov/pubmed/16726219
https://www.ncbi.nlm.nih.gov/pubmed/16726219
http://www.ethiomet.gov.et/data_access/policy
http://www.ethiomet.gov.et/data_access/policy
http://www.delavidaboran.co.za/temp/article_A Guide to Condition Score of Zebu Cattle Pg1.pdf
http://www.delavidaboran.co.za/temp/article_A Guide to Condition Score of Zebu Cattle Pg1.pdf
http://www.journalofdairyscience.org/article/S0022-0302(89)79081-0/abstract
http://www.journalofdairyscience.org/article/S0022-0302(89)79081-0/abstract
http://www.journalofdairyscience.org/article/S0022-0302(89)79081-0/abstract
https://siteresources.worldbank.org/INTWDR2008/Resources/WDR_00_book.pdf
https://siteresources.worldbank.org/INTWDR2008/Resources/WDR_00_book.pdf
https://www.ncbi.nlm.nih.gov/pubmed/2321265
https://www.ncbi.nlm.nih.gov/pubmed/2321265
https://www.ncbi.nlm.nih.gov/pubmed/2321265
https://www.ncbi.nlm.nih.gov/pubmed/12735703
https://www.ncbi.nlm.nih.gov/pubmed/12735703
https://www.ncbi.nlm.nih.gov/pubmed/12735703
http://agris.fao.org/agris-search/search.do;jsessionid=1B252B596280FA10CD4C5FE52E8EEEA6?request_locale=ru&recordID=XF19820736169&query=&sourceQuery=&sortField=&sortOrder=&agrovocString=&advQuery=&centerString=&enableField=
http://agris.fao.org/agris-search/search.do;jsessionid=1B252B596280FA10CD4C5FE52E8EEEA6?request_locale=ru&recordID=XF19820736169&query=&sourceQuery=&sortField=&sortOrder=&agrovocString=&advQuery=&centerString=&enableField=
http://agris.fao.org/agris-search/search.do;jsessionid=1B252B596280FA10CD4C5FE52E8EEEA6?request_locale=ru&recordID=XF19820736169&query=&sourceQuery=&sortField=&sortOrder=&agrovocString=&advQuery=&centerString=&enableField=
http://agris.fao.org/agris-search/search.do;jsessionid=1B252B596280FA10CD4C5FE52E8EEEA6?request_locale=ru&recordID=XF19820736169&query=&sourceQuery=&sortField=&sortOrder=&agrovocString=&advQuery=&centerString=&enableField=
http://www.animalreproductionscience.com/article/0378-4320(91)90082-B/abstract

Citation: Abera B, Dufera T, Eticha E, Lemma D, Belachew Y (2017) Major Reproductive Disorder and Performances of Small Holder Dairy Farms in and Around
Fitche Town, North Shoa Zone of Oromia Regional State, Central Ethiopia, Arch Vet Sci Technol 2017: VST 103.

24,

25.

26.

27.

28.

tive efficiency of Boss indicus (zebu) cows under Al management in
Ethiopia. Animal Reproduction Science 24: 63-72.

Albero M (1983) Comparative performance of F1 Friesian x zebu heif-
ers in Ethiopia. Anima producyion 37: 247-252.

Peters AR, Ball PJH (1995) Reproduction in cattle, 2nd ed. (Black well-
oxford).

Larsson K, Jansson L, Berglund B, Endquist LE, Kindhl H (1984) Post
partum reproductive performance in dairy coes, |: influence of animal,
breed, parity, Acta veterinary Scandinavica 25: 45-461.

Esslemont RJ, Peeler EJ (1993) the scope for rising margins in dairy
herds by improving fertility and health. British Veterinary Journal 149:
537-547.

McDowell RE, Hollon BF, Comoen JK, Vleek LD (1976) Reproduc-
tive efficiency of Jersey, Red Sindhi and cross bred. Journal of Dairy
Sceince 59: 127-136.

29.

30.

31.

32.

33.

Radel RD (1990) Nutrition and post-partum breeding in cattle. Journal
of Animal Science 68: 852-862.

Esslemont RJ, Kossaibati MA (1996) Incidence of production diseases
and other health problems in a group dairy herd in England. The Vet-
erinary Record 139: 486-490.

Trial JCM, Gregory KE (1981) Characterization of the Boran and Sahi-
wal breeds of cattle for economic character. Journal of animal Science
52: 1286-1293.

Puntam MR (1986) Problems associated with Al in cattle. I: Howard
J.L (Ed). Current Veterinary therapy. W.B. Sounder Company Phila-
delphia 312-314.

Arthur GH, Noakes DE, Peason H, Perkison TJ (1996) Veterinary Re-
productive and Obstetrics, Theirogenology, 4th ed, Bailliere, Tindall,
Great Britain 292- 301.

Volume 2017; Issue 01


http://www.animalreproductionscience.com/article/0378-4320(91)90082-B/abstract
http://www.animalreproductionscience.com/article/0378-4320(91)90082-B/abstract
http://www.animalreproductionscience.com/article/0378-4320(91)90082-B/abstract
http://www.animalreproductionscience.com/article/0378-4320(91)90082-B/abstract
http://www.animalreproductionscience.com/article/0378-4320(91)90082-B/abstract
http://www.animalreproductionscience.com/article/0378-4320(91)90082-B/abstract
https://www.cambridge.org/core/journals/animal-science/article/div-classtitlecomparative-performance-of-fspan-classsub1span-friesian-zebu-heifers-in-ethiopiadiv/B04FE9F49B57800A9FFDDDCBDAA3900B
https://www.cambridge.org/core/journals/animal-science/article/div-classtitlecomparative-performance-of-fspan-classsub1span-friesian-zebu-heifers-in-ethiopiadiv/B04FE9F49B57800A9FFDDDCBDAA3900B
http://www.theanimalproduction.com/uploads/1801245795282376262.pdf
http://www.theanimalproduction.com/uploads/1801245795282376262.pdf
https://www.ncbi.nlm.nih.gov/pubmed/6524575
https://www.ncbi.nlm.nih.gov/pubmed/6524575
https://www.ncbi.nlm.nih.gov/pubmed/6524575
https://www.ncbi.nlm.nih.gov/pubmed/8111614
https://www.ncbi.nlm.nih.gov/pubmed/8111614
https://www.ncbi.nlm.nih.gov/pubmed/8111614
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1455&context=animalscifacpub
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1455&context=animalscifacpub
http://digitalcommons.unl.edu/cgi/viewcontent.cgi?article=1455&context=animalscifacpub
https://dl.sciencesocieties.org/publications/jas/abstracts/68/3/853?access=0&view=pdf
https://dl.sciencesocieties.org/publications/jas/abstracts/68/3/853?access=0&view=pdf
https://www.ncbi.nlm.nih.gov/pubmed/8950818
https://www.ncbi.nlm.nih.gov/pubmed/8950818
https://www.ncbi.nlm.nih.gov/pubmed/8950818
https://dl.sciencesocieties.org/publications/jas/abstracts/52/6/JAN0520061286?access=0&view=pdf
https://dl.sciencesocieties.org/publications/jas/abstracts/52/6/JAN0520061286?access=0&view=pdf
https://dl.sciencesocieties.org/publications/jas/abstracts/52/6/JAN0520061286?access=0&view=pdf
http://agris.fao.org/agris-search/search.do?recordID=US201300356333
http://agris.fao.org/agris-search/search.do?recordID=US201300356333
http://agris.fao.org/agris-search/search.do?recordID=US201300356333

