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Abstract

The understanding the productive and reproductive potential of indigenous cattle is vital for designing an
appropriate cattle breeding and management strategies. This study aims better understanding the reproductive
and productive potential of indigenous cattle reared in the three cattle production system of Bena-Tsemay district of
South Omo. The face-to-face household survey was conducted by interviewing 150 households of eight purposively
selected Kebeles from the three cattle production systems. Age at First Services (AFS), Age at First Calving (AFC),
Calving Interval (Cl), Days Open (DO) and Number of Service Per Conception (NSPC) were consider as reproductive
traits, while Daily Milk Yield (DMY) and Lactation Length (LL) were considered as productive traits. The collected
data were analyzed by using One-Way ANOVA by using SPSS, version 20. In pastoral production system, the heifer
early comes (P<0.001) at AFS and AFC than agro-pastoralist and crop-livestock production systems and however, it
was non-significant (P>0.001) for later of two production systems. The result from this study also reveals that there
was longer (P<0.001) numbers of DO were observed for cow reared in pastoral system than agro-pastoral and mixed
crop-livestock production systems however, the shorter (P<0.001) Cl was reported from pastoral production system
than later of two production systems. The higher (P<0.001) average DMY and longer (P<0.001) LL were reported
from crop-livestock and agro-pastoral production systems than pastoral production system. Based on the results
from this study, it was concluded that the reproductive and productive performances of cattle in the study area were
low and therefore, the collaborative efforts needs in the indigenous cattle breed genetic improvement, improvements

in feeds and feeding systems and strengthening veterinary supply services.
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Introduction

Ethiopia has comprised of 60.39 million heads of cattle which
consists of 98.24% indigenous, 1.45% hybrid and 0.22% exotic cattle
breeds [1]. The cattle are consists of cow and oxen and have the
capability to adapt various agro-ecological zones of Ethiopia and can
produce milk, milk products and meat [2,3]. Similarly, in the Bena-
Tsemay district, the cattle production are vital for the livelihoods
small holder farmers, agro-pastoralists and pastoralists through
generating cash income, source of food (milk, milk product and meat),
fulfilling cultural obligations, source of organic fertilizers and animal
traction [4-6]. However, with this fundamental contribution to rural
communities, the traits such as age at first service, age at first calving,
calving interval, number of services per conception and days open till
conception are describes as reproductive traits of cattle while meat and
milk, and lactation length are refers to productive traits [7-10]. The
reduced availability communal grazing-land, lack of improved forage
production and extensive feeding systems, poor animal health delivery
system and low genetic make-up of local breeds are an important
factor that challenged the cattle reproductive and productive traits in
South Omo [6,11]. The understanding the productive and reproductive
performance potential of cattle that have been rearing in the Bena-
Tsemay district is vital for designing an appropriate cattle breeding
and management strategies due to the cattle that are reared in the
study district are local breeds and this recalls the any interventions in
improving the productive and reproductive performance of local
cattle through designing an appropriate breeding strategies after
understanding their genetic potentials in their production niches.
The study reported by [6] from Malle district of South Omo was
demonstrated that means of age at first service was (58.75 months),
calving interval (22.70 months), daily milk yield (1.40) liters and

average lactation length (405.5) for midland and lowland agro-
ecologies. Also, the study reported by [11] from the South Omo
showed that the age at first breeding of male and female cattle were 3.6
and 3.4 years, respectively with average calving interval (14.5 months).
However, there is no study has been conducted on reproductive and
productive performances of local cattle have been rearing in the Bena-
Tsemay district in order to fully utilize the existing cattle breeds in their
breeding niches. Therefore, this study aimed at (1) to assess the effect
of production systems on reproductive and productive performance of
indigenouscattle breeds (2) to assess the effects of breeding seasons on
productive performances of indigenous cattle breeds.

Materials and Methods

Description of study area

The study was conducted in Bena-Tseamy district of South Omo
Zone. The Bena-Tseamy district has lied between 5001’ and 5073
North latitude and 36038’ and 37007 East longitude in the Southern
Nations, Nationalities and People’s Region of Ethiopia. The district is
characterized by semi-arid and arid climatic conditions, with mean
annual rainfall averaging from 350-838 mm in bimodal distribution
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with the long rainy season from March to June while the small rains
between September and October with an ambient temperature ranging
from 26-35°C [12]. The vegetation of the study area is dominated by
varying densities of Acacia, Grewia, and Solanum woody species [4,
13]. The dominant type of land-use is agro-pastoralism [5,13] and more
than 48% of the total land area of the district is used for grazing and
browsing by cattle and goats, respectively [4]. Depending on the agro-
ecologies, the agro-pastoralists in the study district are practicing rain-
fed agriculture and sorghum, maize, millet, bean, wheat, barley, and
vegetables are the major crops grown in the study area [4]. The Bena
ethnic group, who live in the higher altitude of Bena-Tsemay district
are engaged more in crop production than the other pastoral groups
because of the favorable climatic condition and whereas, the Tsemay
pastoralists living in the lower altitude area of Bena-Tsemay district
depend more on livestock production because of the unfavorable
climatic condition for crop production[4]. The estimated human
population of the Bena-Tsemay district was about 86, 691 of which
44,591 male and 42,100 are females [14] and whereas, the population
of livestock are estimated to be 525,941 cattle, 211,818 sheep, 910, 252
goats, 235, 363 Poultry and 36, 387 donkeys [15] (Figure 1).

Study design

Sample selection procedure and sample size:A multistage
sampling procedure was employed to select study Kebeles (lowest
administrative sub-unit). The first stage involved was stratification of
the 34 Kebeles of Bena-Tsemay district into three based on production
systems (Pastoralists, Agro-pastoralists and mixed crop-livestock).
In the second stage, purposive sampling techniques was employed to
select the sample study Kebeles from each production system based on
the cattle population and cattle rearing experience. The three Kebeles
such as Sitemba, Luka and Anesonda from pastoral, four Kebeles
namely Argo, Shaba, Gurdo and Sile from the agro-pastoral production
system and Chali from mixed crop-livestock production system were
purposely selected for face-to-face household interview. Lastly, a
simple random sampling technique was employed to select households
from each Kebeles that owned cattle. The sample size from each Kebele
was determined based on proportion to the total human population in
each selected Kebele and thus, a total of 150 households (57 households
from pastoral, 55 households from agro-pastoral and 38 households
from mixed crop-livestock production system) were selected. The [16]
sampling technique was used to estimate total households.
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Where, n = desired sample size according to Cochran’s (1977)
when population greater than 10,000; n, = finite population correction
factors population less thanl0, 000; Z = standard normal deviation
(1.96 for 95% confidence level); P = 0.11 (proportion of population to
be included in sample ie. 11%); q=1-0.11 i.e. (0.89); d = is degree of
accuracy desired (0.05), 5% error term.

Data collection methods

Household survey:Primary data on cattle productive and
reproductive performances were collected through interviewing the
households using a semi-structured questionnaire prepared for this
purpose. During the face-to-face interview, the information such
as Age at First Service (AFS), Age at First Calving (AFC), Calving
Interval (CI), Number of Services Per Conception (NSPC), Days Open
Till Conception (DO), Average Daily Milk Yield(DMY) and average
Lactation Length (LL) were collected from interviewed households.

Methods of data analysis:Data collected from the face-to-face
interview were entered and managed using the MS excel computer
program and the means of the reproductive and productive traits were
analyzed using One-Way ANOVA and the significance among the
means across production system and breeding seasons were compared
by using Duncan’s multiple range test and values were considered
significant at P<0.001 by using Statistical Package for Social Science
(SPSS, version20). The following models were used for analyzing
the effect of livestock production systems and breeding seasons on
reproductive and productive performance traits of cattle in Bena-
Tsemay district.

Model 1: The statistical model for the analysis of the effect of
livestock production systems on reproductive and productive traits;

Yijk =+ PS+ ¢ ; Where: Y, = reproductive and productive traits
(AFS, AFC, CI, DO, NSPC, DMY and LL); p = Overall population
means; PS, = the effect of i livestock production systems (i = Pastoral,
Agro-pastoral and Mixed crop-livestock); €= Random error.

Model 2: The statistical model for the analysis of the effect of
breeding seasons on productive performances of cattle; Y =pu+S, +e,

Yij = Observation on productive performances (DMY and LL) of
cattle; p = Overall population mean; Si = effect of i seasons (i = Wet
and Dry).

Resultsand Discussion

Reproductive performances of cattle

The reproductive performances of cattle in the Bena-Tsemay
district are presented in Table 1. There was non-significant (P>0.001)
difference observed for age of bull and heifer at first service across the
three production systems. The average ages of bull at first service in
the study area was 25.3+2.31 for pastoral, 26.95+2.06 for agro-pastoral,
and 25.47+2.37 for mixed crop-livestock production system. The result
from the present study on age at first service of male was lower than
reported values of (43.20 month) for Mursi cattle [11], (46.80 month)
for Malle cattle [6], (36 months) for steers of GamoGofa cattle [17],
(40.2 months) for Arsi steers [18] and (55.20 months) for Borana cattle
[19]. The lower age at first service of bull in cattle in the study district
as compared to other areas in the Ethiopia might be due to either
breed differences [11] or poor nutrition [6,20]. In pastoral production
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Cattle Production Systems
Reproductive Traits Pastoral Agro-pastoral Crop-livestock Overall P-vale
(N=57) (N = 55) (N =38) (N = 150)

ABFS (month + SEM) 25423 26.95+2.1 25.47+2.4 25.96+1.9 0.84NS
AHFS (month + SEM) 38°+ 0.1 40.422+0.2 40.312£ 0.2 39.50+0.1 0.001***
AFC (month + SEM) 47°+0.2 49.58°+0.2 49.532+0.20 48.69+0.1 0.001***
DO (days +SEM) 173°£0.1 168.89°+0.1 167°+0.21 170.0110.2 0.001***
Cl (month = SEM) 15.89°40.1 182+0.1 182+0.18 17.34£0.1 0.001***
NSPC (dayst SEM) 1.73+0.07 1.72+0.1 1.70£0.1 1.72 +0.0 0.92NS

Means with different superscripts (a,b) within a row across cattle production system for reproductive performances are significantly different at P<0.001; ***= highly
significant differences at p<0.001; N = Number of respondents; NS= Non-Significant difference; SEM = Standard Error of Mean; ABFM= Age of Bull at First Service;
AHFS = Age of Heifer at First Service; AFC = Age at First Calving; DO = Days Open; Cl = Calving Interval; NSPC= Number of Service Per Conception.

Table 1: Reproductive performances of cattle (Mean + SEM) reared in Bena-Tsemay.

system, the heifer early comes (P<0.001) at age first service and age at
first calving as it was compared with heifers that were reared in agro-
pastoralist and crop-livestock production system and however, there
was non-significant differences (P>0.001) observed for heifers reared
in later of two production systems. The reason for heifer early comes at
first service and calving in pastoral system might be due fact that pastoral
production system characterized by higher environmental temperature
which might be initiate quickly age come at first heat. In supports to
result from this study [21] reported that Dawiro cows that were reared
in lowland agro-ecology comes early at first calving than cows reared
in the midland and highland due to higher temperature which might
be initiate quickly age at first heat. The puberty is influenced by breed
difference, body weight, nutrition status, thermal stress and rearing
methods. The age at first service of heifer in the present study was
earlier than the value (42.52 months) reported by [22] for Ethiopian
Boran heifers and cows and [23] for local Horro heifers (48.9 months).
The age at fist calving for heifers in the study area was earlier than the
value (55.20 months) reported for Mursi cow [11], (58.78 months) for
Malle cow [6]. Day open is the interval between date of calving and
date of conception and it is commonly used to measure fertility traits
in cows and may affect the overall economic revenues from the cattle
production systems [10]. The result from this study reveals that there
was significantly longer (P<0.001) numbers of days open were observed
for cows in pastoral system than agro-pastoral and mixed crop-
livestock production systems. The prolonged days open for pastoral
production system is due to poor feeding system and prevalence of
diseases and parasites loads according to respondents. The result from
this study on the average days open for local cow in the study area was
lower than reported value of (360days) by [24] for local cattle reared
in Gurage area and (340days) reported by [25] for Boran cows that
reared at Tatesa Cattle Breeding Center. The Calving Interval (CI) is
the time between two successive parturitions and has a great economic
importance on the life time milk production and productive life of
cows, which ultimately affects the economics of the cattle owners. The
result reveals that significantly shorter (P<0.001) calving interval was
observed in pastoral production system than agro-pastoral and mixed
crop-livestock production systems. The prolonged calving interval
observed for agro-pastoral and mixed crop-livestock production than
pastoral production might be due to better feed quality and feeding
practices due high availability of crop residues in agro-pastoral and
mixed crop-livestock production than pastoral production system. The
calving interval of this study was within estimates of (12.20 to 26.60
months) for Zebu (Mursi) cattle reported by [11], (17.06 months) for
Begait cow [26], (17.81 months) reported by [26] for Ethiopian Boran
herd maintained at Abernossa ranch and but lower than (22.7 months)
for Malle cattle by [6] and (21.24 months) for Bonga cow reported
by [27]. The Number of Service Per Conception (NSPC) is shows that
how many services are required for a successful conception of breeding

cows and it is calculated by dividing the number of conceptions
with the number of inseminations [28]. The result from this study
reveals that the number of services per conception were not affected
(P>0.05) among thee livestock production systems. The similarity in
NSPCamong three livestock production systems from this study is due
to similar in mating system (uncontrolled natural mating) used in the
study area. The average NSPC of three production systems were higher
than value (1.28) for Fogera cattle at Metekel Ranch [29]and (1.54)
for local cows reared midland of Alefta district [10] but it was lower
than value (1.82) for local cows reared in lowland from Quara district
reported by same author.

Productive performances of cattle

The productive performances of local cows in the study district
are presented in Table2. The Daily Milk Yield (DMY/cow) is a very
important productive trait, which is a combination of milk yield and
lactation length. Significantly higher (P<0.001) average daily milk yield
was observed for crop-livestock and agro-pastoral production systems
than pastoral production system in wet and dry seasons. According to
respondents, the higher daily milk yield for agro-pastoral and mixed
crop-livestock production systems are due to better feed availability
and feeding systems. The respondents of agro-pastoral and mixed
crop-livestock productions were reported that they have a trend of
collecting and storing crop-residues and provision of feed supplements
to their milking cows in addition to pasture grazing at communal
grazing-land. Moreover, in mixed crop-livestock production system,
respondents mentioned that they mainly supplement to their milking
cows with locally available material like Atella (local Brewery by-
product) in the morning in addition to crop residues and grazing.
The average daily milk yield obtained from the present study is lower
than the value (1.46 litters) reported by [6] for Malle cows reared
at midland agro-ecology and (1.9 liters) per days for local cows in
Ethiopia [3]. Whereas, the average daily milk yield reported from the
mixed crop livestockproduction system was higher than value (1.40
litters) reported by [6] for Malle cows and (1.37 litters) for local cows
in Ethiopia[l]. However, the result from the present study generally
is much lower than value of (2.9 liters/day) for Nuer cows reported
by [30] and (2.2 litters) in highland and (2.3litters) in midland agro-
ecologies for indigenous cows from Dawuro area [21]. Lactation
length is one of factors that regulate profitability of a given cows. The
significantly (P<0.001) longer lactation length was reported from agro-
pastoral production system than pastoral production system but it was
comparable (P>0.001) to mixed crop-livestock production systems in
both wet and dry seasons. Therespondents of agro-pastoral and mixed
crop-livestock production systems mentioned that longer lactation
length for agro-pastoral and mixed crop-livestock production systems
might be related with better rainfall distribution which results better
range-land forage availability and hence, extend the lactation length.

J Fisheries Livest Prod, an open access journal
ISSN: 2332-2608

Volume 9 - Issue 9 « 1000312



Citation: Adane Z, Yemane N, Hidosa D (2021) Reproductive and Productive Performance of Indigenous Cattle Breed in Bena-Tsemay District of

SoutOmo, South-Western Ethiopia. J Fisheries Livest Prod 9: 312.

Page 4 of 5
Productive performance Production system
Pastoral Agro-pastoral Crop-livestock Overall P-Value
(N=57) (N=55) (N=38) (N=150)

DMY(Lt) in wet season (Mean+SEM) 0.98°+0.02 1.212£0.03 1.89°+£0.05 1.22+0.02 0.001***
DMY (Lt) in dry season (Mean+SEM) 0.65°+0.01 0.892+0.01 0.922+0.02 0.81+0.01 0.001***
LL (month) in wet season (Mean+SEM) 5.88°+0.10 7.022£0.11 6.897+0.14 6.55+0.08 0.001***
LL (month) in dry season (Mean+SEM) 2.70°+0.10 3.45%+0.06 3.55°+0.08 3.1940.05 0.001***

(Means with different superscripts (a, b) within a row across the three cattle production system for productive performances are significantly different at P<0.001; N =
Number of Respondents; SEM = Standard Error of Mean; DMY= Daily Milk Yield; LL = Lactation Length. Lt=Liter)

Table 2: Productive performance of cattle (Mean + SEM) reared in Bena-Tsemay district.

Variables
N Wet Season
(Means *SE)
Daily milk yield (Liters) 150 1.124£0.03
Lactation Length (month) 150 5.67°+0.15

Effect of seasons on productive performance

Dry Season Over all P-value
(Means *SE) (Means *SE)
0. 808+0.02 0.96+0.02 0.001***
4.125+0.13 4.89+0.11 0.007***

(Means with different superscripts (A, B) in a row for effect of season on productive performance are significantly difference at P<0.001; N = Number of respondents;

SEM = Standard Error of Mean)

Table 3: The effect of seasons on productive performance of cattle (Mean+SEM) reared in Bena-Tsemay district.

Similarly, [21] reported that the availability of feed and water and less
impact of temperature extends the lactation length in cows. The result
from the present study for lactation length is lower than reported value
(8.24 months) by [6] for Malle cow, (7.8 months) by [11] for Mursi
cow, (9.13 months) by [31] for local breed in North Showa Zone.

Effect of seasons on productive performance:The effects of
seasons on productive performances of local cow in the study area are
presented in Table 3. The higher (P<0.001) daily milk yield and lactation
length were reported in wet seasons than dry seasons. According to
respondents, the higher milk yield obtained in wet seasons from this
study is due to sufficient rainfall amount in wet season as consequence
a better quality and quantity of forages availability from the range-land
in the study area. In agreement to the present study, [32] reported that
dairy cows that calved in wet seasons gave greater milk yield than those
calved in dry seasons due to better nutrient availability from range-
forage (3215 vs.2891kg). From this study it was observed that 0.32
litters (28.57%) of milk reduction and 1.55 months (27.34%) shorten
in lactation length were observed as result ofdry season occurrences as
compared to wet seasons. In agreement to result from this study also
[33] and [34] reported that in the dry season the availability and quality
of pasture reduced to such an extent that dairy cows may not fulfill the
energy requirement to maintain their body weight and this has resulted
in body weight loss and reduction of milk yield. However, the results
from Italian [35], Turkish [36] and Pakistani [37] studies showed that
the Holstein Friesian cows calved in wet (December to February) had
similar milk yield per lactation as compared to cows calved in summary
seasons which is contradicted to the result from the present study.

Conclusions

In pastoral production system, the heifer early comes at AFS and
AFC than agro-pastoralist and crop-livestock production systems. The
result from this study also reveals that there was longer numbers of
DO were observed for cow in pastoral system than agro-pastoralist and
crop-livestock production systems. The higher average daily milk yield
and longer lactation length were reported from crop-livestock and
agro-pastoral production systems than pastoral production system.
Based on the results from this study, it was that the reproductive and
productive performances of cattle in the study area were low and
therefore, the collaborative efforts needs in the indigenous cattle breed
genetic improvement, improvements in feeds andfeeding systems and
strengthening veterinary supply services.
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