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Abstract: The study was conducted in four districts of Gurage zone, southern Ethiopia to assess smallholder
dairy cattle production systems and identify major constraints in enset based mixed system of production.
Households of 360 were selected and individually interviewed with personal observation and focus group
discussion. The overall average family size of 7.71±0.18 persons, herd size of 4.87±0.12 heads of cattle and land
holding of 1.75±0.05 hectare per household were the results of the study. Around (88.05%) of the farmers in the
study areas were keeping cattle primarily for the production of milk and manure while(11.95%) held cattle
primarily for milk production and traction. About (83.6%) of the households utilized natural mating, (15.3%) both
AI and bull mating and (1.1%) used AI for cattle breeding. Farmers of (82.78%) were relied on river as source
of water for their cattle. Extensive-dairying is dominating system where farmers feed their cattle with DM of
enset leaf and leaf midribs (51.05%), natural pasture (15.09%) and crop residues (33.86%). Feeding systems of
Grazing & cut and carry; Tethering, grazing and cut & carry as well as Tethering & cut and carry were practiced
by farmers of (34.7%), (31.4%) and (33.9%), respectively. Households of (91.4%) gave feeding priority to the
lactating cows and calves than the plowing oxen. The prevalent diseases of the study areas include: Anthrax,
Blackleg, FMD, Bovine Pasteurollosis, LSD, Mastitis, Pneumonia, Metritis and parasites and their infestation
depends majorly on seasons of the year. Feed shortage, low performance of indigenous cattle, inefficient AI
service, water scarcity and animal diseases were the major challenges of dairy production. To achieve better
result from dairying, efficient storage and utilization of crop residues, improved forage development, upgrading
technical and managerial efficiencies of crossbreeding, animal health extension services focusing on preventive
measures and developing different water harvesting structures based on agroecologies must be implemented
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INTRODUCTION Livestock in Ethiopia are extremely important as they

Livestock provides a significant nutritional subsistence purposes [2, 9]. Despite relatively low notice
supplement to vulnerable groups, increase the flexibility they are afforded, livestock are estimated to contribute to
of smallholder households in  the  face  of  food  crises the livelihoods of 60-70% of the Ethiopian population [10].
and help to maintain traditional social safety nets [1, 2]. An estimate indicates that the country is a home for about
The agricultural sector contributes 52% to the gross 54 million cattle, 25.5 million sheep, 24.06 million goats, 1.8
domestic product (GDP) and 90% to the foreign exchange million horses, 5.4 million donkeys, 335 thousand mules,
earnings [3]. The livestock subsector contributes about 760 thousand camels and 38.1 million poultry [11, 12, 13].
16.5% of the GDP and 36% of the agricultural GDP and The smallholder crop-livestock mixed system occupies the
support and sustain livelihoods for 80% of all rural central part of Ethiopia which covers about 40% of the
population [4]. It also contributes 15% of export earnings country's land area and 90% of the human population. In
and 30% of agricultural employment [5]. this smallholder crop-livestock mixed system, the entire

serve a wide variety of functions in society from social to



Advan. Biol. Res., 12 (3): 112-134, 2018

113

feed requirement for livestock is derived from native been fully studied. Improvement in dairy production can
pasture and the balance comes from crop residues and only be achieved through identification of production
stubble grazing [2, 14, 15]. constraints and introduction and implementation of

Ethiopia has a huge potential to be one of the key technologies that can easily be used by individual herder
countries in dairy production for various reasons of a and compatible with the system of production. Thus, it is
large population of milk cows estimated at 10 million [16] imperatively important to generate scientific information
and a conducive and relatively disease free agro-ecology on the system of production and on major dairy cattle
principally the mixed crop-livestock systems of highlands production constraints in the study area. Therefore, the
that can support crossbred and pure breeds dairy cows current study was conducted based on the following
[17]. According to Holloway et al. [18] owing to the huge objectives:
potential for production of high quality feeds under rain To characterize the enset-based smallholder dairy
fed and irrigated conditions, the existence of a relatively cattle production systems in Gurage zone, southern
large human population with a long tradition of Ethiopia and
consumption of milk and milk products and therefore To identify major dairy cattle production constraints
potentially large domestic market as well as opportunities in the study area.
for export to neighboring countries and beyond are an
opportunities of Ethiopia to be a great in dairy production. MATERIALS AND METHOD

Although Ethiopia has a huge potentiality of dairying
and the dairy sector has a significant role to the Ethiopian Description Of The Study Area: The study area, Gurage
economy, production per animal is extremely low. The zone, is found in the Southern Nations, Nationalities and
estimated daily milk yield of local zebu cows for different Peoples’ Region (SNNPR) of Ethiopia. It is located
parts of Ethiopia has reported to be between 1.0 between 37°28' and 38° 38' longitude and 7° 28' and 8°27'
kg/day/cow to 2.2 kg/day/cow [19-22]. More importantly, latitude, covering an area of about 5,932 square
the total milk production from about 10 million milking cow kilometers. Based on the data from Gurage zone
is estimated at about 3.2 billion liters, which is translated department of finance and economy development
into 1.54 liters per cow per day [16]. This is due to the fact (DOFED), the zone has thirteen administrative districts
that dairy production has been hampered by multi-faced, with 412 peasant associations (PAs) and 2 town
production system-specific constraints related to administrations. The zone bounds with Oromiya region in
genotype, feed resources and feeding systems, access to the north, northeast and northwest, Silti zone in the south
services and inputs, low adoption of improved east, Hadiya zone in the south and Yem special woreda in
technologies, marketing and absence of clear policy west directions. Wolkite town, the capital of the zone, is
support to the sector [6-8, 23]. found at 155 km in south-west of Addis Ababa in the

Dairy cattle production systems in Ethiopia are Addis-Jimma road [24].
predominantly subsistence smallholder mixed farming with The estimated number of human population of the
crop and livestock husbandry typically practiced within zone is 1,624,125 of which (48.6%) men and (51.4%) is
the same management unit and the Gurage zone is part women. Around (88.2%) are farmers entirely reliant on
and parcel of this system of production where enset and subsistent agriculture [24, 25]. Gurage zone is one of the
dairy  cattle  production  have  highly been integrated. most densely populated areas in the country with an
The integral production components of this enset-cattle average of 273.5 people/km mainly concentrated in
based production system of the study areas of Gurage highland and midaltitude agroecologies. Agroecological
zone is milk and manure production followed by meat, zones of the area includes (4.1%) extreme cold, (27.5%)
draught power and cash income. The population of dairy highland, (65.3%) midaltitude and (3.1%) hot climate.
cattle in Gurage area are tend to be enormous, however, Annual rainfall of the area fall in the ranges of 801mm and
due to different constraints of production the level of 1400mm [24]. Based on the report of department of
production and productivity per cow is tremendously low. agriculture and natural resource development (DANRD)
To develop appropriate interventions and assist of Gurage zone, three distinct farming system zonations
smallholder dairy producers, requires a clear are identified: First zonation includes areas with an
understanding of the dairy production systems and altitude of above 2200 masl and growing mainly Enset
associated constraints. In this area the constraints of the (Ensete ventricosum), Barely (Hordeum vulgare), Field
smallholder dairy production systems and needs of pea (Pisum sativum) and Fababean (Phaseolus vulgaris).
households in areas of dairy production have not yet The second zonation comprises an altitudinal ranges of
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1800 to 2200 masl and growing major crops of Enset organized for enumerators on how to administer the
(Ensete  ventricosum),   Teff   (Eragrostis   teff),  Maize questionnaire. Interview was done by the researcher
(Zia mays) and Khat (Catha edulis). Third zonation lays together with the enumerators and development agents
between on the altitudinal range of 1600 to 1800 masl and (DAs) on HHs of target Pas.
growing major crops of Teff (Eragrostis teff) and Maize
(Zia mays) [26]. Methods of Data Collection: Questionnaire interview of

The average annual temperature of the zone is about households and focus group discussion with livestock
18°C  The current land use pattern of the zone indicates experts from Gurage zone as well as elders and experts.

that 398,887 hectare of land allotted for crop production, from each selected districts including DAs of each
92,421 hectare for grazing, 42,933 hectare for forest, 17,168 targeted study PA were used to generate pertinent data.
hectare degraded land and 41,791 hectare of land for other
social services giving institutions. A livestock population Questionnaire Interview: The questionnaire interview,
of 3,611,159 are found in the zone and of which 1,678,455 participatory group discussion and personal observation
cattle, 616,900 sheep, 260,420 goats, 820,269 chickens, to collect data on characteristics and management
128,532 horses, 9,464 mules and 97,119 donkeys [24]. practices of smallholder dairy production systems and

Sampling And Sample Size Determination: Data on highland PAs of (Shamene, Achene, Moche and Agata )
nature of peasant associations (PAs) in relation to dairy as well as at (4) midaltitude PAs of (Shehremo, Wukiye,
cattle population and enset (E. ventricosum) production Yeferezye and Kochira) was undertaken at the farmer's
was collected from four districts. PAs were identified after home to make possible counterchecking of the
having enset and livestock population data at each PA respondent's response with respect to the data collected.
and a total of (8) PAs and (2) PAs from each district (one The questionnaire mainly focus on secondary and primary
highland and one midaltitude) were purposively selected data sources including: climate, agro-ecology, human
based on the number of cattle, enset production and population, livestock population, purpose of livestock
accessibility. The household (HH)sample size were production, dairy production and dairy products, system
determined using [27, 28] sample size determination of mating, types of cattle breeds, enset production and
formula of n = Z *P (1-p)/e ; n adjusted = n/ [1+ ((n-1) use, crop production, family size, land holding, land use2 2

/N)];  where:  n  = sample size in the population, Z-score pattern, major livestock feed resources, grain and crop
= 1.96 for confidence level  95%,  N  =  total  Hhs  in  the residues produced, seasonality of feed resources, herd
4 study districts,  P  =  proportion of population score of size and herd structure.
1=  0.5,  1-p = 0.5and e = standard error of the proportion
=  = 0.05. A total of three hundred sixty (360) HHs from Focus Group Discussion (FGD): Informal group
eight PAs (45 HHs in each PA) were selected from four discussion with concerned bodies of zonal and respective
districts of Ezia, Muhir and Aklil, Cheha and Enemor and districts was done. A checklist of different topics for
Aner. The selected PAs from highland and midaltitude focus group  discussion  was  prepared  and  presented
from each district, respectively, were Shamene and for participants and data was recorded for each topic.
Shehremo from Ezia; Achene and Wukiye from Muhir and Data was collected from December 2016 to November
Aklil; Moche and Yeferezye from Cheha as well as Agata 2017from individual household interview and group
and Kochira from Enemor and Aner. discussions. The group members participated in the

Design of the Study: Information was gathered from a livestock and crop agriculture and development agent
total of purposively selected 40 HHs (5from each PA) (DA) to clarify issues not well addressed through survey
through rapid field survey and consultations with experts and to validate some information collected from individual
from respective zonal and district offices to design the interview. A total of 32 individuals, 6 from each district(2
questionnaire used in the study.It was summarized and farmers, 2 experts and 2 DAs) and 8 experts from zone
used as a basis to design structured questionnaires to offices (6 from livestock and 2 from crop agriculture) were
quantify the most important information to  the  study. participated in the group discussion. Topics focused on
The survey questionnaires were also pre-tested with two focus group discussion was comprised of: situation of
HHs from each PA and the necessary adjustment was dairy cattle production, major annual crops grown in the
made and translated in to local (Amharic) languageprior to area, major constraints of cattle and dairy production,
actual survey based on the pre-test. One-day training was available feed resources, conditions of enset production

associated  cattle   production  constraints  in  (4)

discussion was comprised of elder farmers, experts of
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and its integration with cattle production, extension
services delivery, AI activities and major diseases of
livestock and bottlenecks associated with livestock health
care services of the study area.

Milking, Milk Processing and Milk Utilization: Process of
milking, butter and cheese making and utilization of milk
and milk products data were collected from each PA
during survey at household's home through interview, at
market places as well as records from livestock and fishery
development offices. Additional data on milk production
were collected using milk yield data collecting format
(Questionnaire) specially designed to collect the milk
produced by each household in three phases. Each phase
comprised of one month and three milking days of 1 , 16st th

and 30 of, January, May and September of 2017.th

Collection of milk data was done by the literate family
members together with the development workers of the
PA with close assistance of the researcher. The average
of collected milk data per household was taken to carry
out the analysis of milk production performance.

Milk Product Price Assessment: Milk products price data
were collected at the time of the survey in dry season,
short rainy season and long rainy season from market
(Retailers), households’ interview and records from
agriculture and livestock development offices.

Methods of Data Analysis: The collected data were
analyzed in such a way that they meet research objectives
and answer research questions. The study involved both
qualitative and quantitative data analysis techniques.
Information generated from sample households interview,
group discussion and personal observation were
discussed and narrated qualitatively. Statistical package
for social sciences (SPSS) [29] version 20 was used for the
analysis of the rest of collected data after checking,
correcting and coding of the data and descriptive
statistics such as table, figures or charts, percentage,
mean, standard error and standard deviation was used to
present the results. In addition, a statistical test of t-test,
Montgomery [30] was used to see the statistical
significances of a given categorical variables and to
present the results. illiterate whereas the illiterate households for midaltitude

RESULTS AND DISCUSION

Characteristics of Household: In highland areas of the
study, HHs of males were about (92.8%) whereas females
were (7.2%) only. In the midaltitude areas, however,
(74.4%) HHs  were  male  and   the remaining (25.6%)  were

Table 1: Characteristics of households in the study areas of Gurage zone.
Household variables (%)
-----------------------------------------------------

Agroecological zones Male Female Over all
Highland (n=180) 92.8 7.2 100
Midaltitude (n=180) 74.4 25.6 100
Total (N = 360) 83.6 16.4 100
N = total sample HHs of the study, n = sample HHs per agroecology. 

female headed (Table 1). The overall average of male
household in the study areas of Gurage zone (83.6%)
exceeds the percentage of the female households (16.4%).
The result obtained in the current study in relation to the
percentage of male headed households was more
comparable with the average values of (88.89%) male and
(11.1%) female headed households reported by Samuel
[31] in Shebedino and Dale districts of southern region of
Ethiopia. Whereas it was different from the results of
(67%) male and (33%) female headed household reported
by Azage [32] in Addis Ababa, (52.3%) male and (47.7%)
female headed household reported by Haile et al. [33] for
Hawassa town; (75.9%) male and (24.1 %) female headed
households reported by Belay and Janssens [34] in Jimma
town of Oromiya region and (56.7%) males and (43.3%)
female households reported by Asrat et al. [35] in and
around Wolayta Sodo Town of Southern Ethiopia. The
differences observed in the percentage of male headed
HHs among midaltitude and highland rural areas of
Gurage zone in particular (Table 1) could probably be
attributed to the greater rate of evacuation of males from
midaltitudeareas to the cities and towns found in different
parts of Ethiopia in search of job opportunity leaving the
rural household business to their wives. On the other
hand, observed differences among average number of
male and female house heads in current study in Gurage
area in general might be associated with cultural issues of
forcing females to get married and/or pushing aside the
females from being having power of bargaining on
economic motives (FG D).

About (65%) of the farmers in highland and (57.3%)
of HHs found in midaltitude areas have got the
opportunity of education (Table 2). Conversely,
households of (35%) in the highland agroecology were

were (42.7%). The overall mean of educated HHs of
(61.1%) obtained in the current study was similar to
(59.4%) reported by Asrat et al. [35] but higher than the
result (56.3%) reported by Selamawit et al. [36] in north
Achefer district of Amhara region. The average level of
education in the current study, on the other hand, was
lower than the reported result of (82.2%) by Samuel [31]
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Table 2: Level of education of households in the study areas of Gurage zone 
Level of education of household head (%)
-----------------------------------------------------------------------------------------------------------------------------------------------

Agroecological zones Illiterate Grade 1-6 Grade 7-8 Grade 9-10 Grade = 11
Highlands (n=180) 35.0 57.2 3.3 3.9 (0.6)
Midaltitude (n=180) 42.7 42.8 6.7 7.8 0.0
Over all (N = 360) 38.9 50.0 5.0 5.8 0.3
N = total sample HHs of the study. n = number of sample HHs per agroecology, 

Table 3: Mean (±SE) family size of HHs in sex and age group in the study areas of Gurage zone.
Family size of HHs in sex and age group
---------------------------------------------------------------------------------------------------------------------------------------

Agroecologies Age of HHs Total Male Female Age=15to=65 age=14 &=65
Highland 49.44±.7 7.34±.25 3.64±.13 3.63±.13 5.66±.18 1.68±.1b b b b

Midaltitude 48.44±.6 8.09±.25 4.02±.14 4.07±.14 6.03±.18 2.04±.11a a a a

Total 48.94±.5 7.71±.18 3.83±.1 3.85±.13 5.85±.13 1.86±.07
 means in the same column sharing different letters of superscripts are significantly different (P<0.05), HHs = households a-b

(90%) by Beriso et al. [37] and (98.1%) by Belay and extension services for rural development and transferring
Janssens [34]. The differences observed in level of technology which all are in line with the result of current
education between the study areas of Gurage zone as well study.
as between Gurage zone and house heads found in other As indicated in (Table 3), the reported overall average
parts of the country could be attributed to difference in family size across the agroecologies of highlands and
access to schools. midaltitudes per HH of the study areas was (7.71). The

Group discussion was made whether or not education family size in the midaltitude agroecology was
has importance for HHs on performing different significantly higher (P<0.05) than the highland areas. The
agricultural activities. The members participated in group average size of the family members in the study area was
discussion disclosed the importance of education as an similar to the average family size of (7.50) persons per
instrument to improve the farmer’s capability to acquire household reported by Berhanu et al. [41] and (7.54)
information, to recognize, understand and respond on the persons per household reported by Kassa et al. [42] from
adoption of new technologies that are helpful in Awassa but lower than the reported average family size of
increasing production and productivity which is in (9.92) from Adami Tullu Jiddo Kombolcha district of east
agreement with the results of Belay and Janssens [34], Showa zone of Oromiya region by Dawit et al. [8].
Ekwe and Nwachukwu [38] and Ofukou et al. [39] who On the other hand, it is higher than the national
reported farmers with educated back ground adopt average of (5.2) reported by CSA [43] the average family
usually new technologies more rapidly and easily than size of (6.2) by Ahmed [44] from highland and midaltitude
uneducated farmers to ensure good results. Mulugeta [40] of Basona worana woreda of north Shoa; (7.05) by Beriso
on the other hand, indicated that HHs with low level of et al. [37] from Aleta Chukko woreda of Sidama zone in
education can have an influence on the transfer of southern Ethiopia; (6.46) and (7.17) by Kassa et al. [42]
agricultural technologies and their participation in respectively, from Ambo and Bako Tibe;(6.02) by Belay
development. and Janssens [34] from Jimma area, (6.51) reported by

The  group   discussants   also  disclosed  that in Asrat et al. [35] from in and around Wolayta Sodo town
most cases, educated HHs are very eager to  accept of southern Ethiopia and (6.6) reported by Selamawit et al.
extension  services  and  other income generating [36] from north Achefer district in Amhara region. The
activities  which  enable them to enhance their observation of relatively larger average family size in the
productivity  and  production  level.  Asrat  et  al.  [35] study areas of Gurage zone could probably be related to
also  indicated  that  dairy  cattle owners with good level the agricultural activities mainly of enset (E. ventricosum)
of literacy can improve the current traditional dairy production, which are relatively labor intensive. The age
production  systems   using  good  extension  and of the respondents ranged from 30 to 78 years with an
training. Similarly, Beriso et al. [37] disclosed that average age of 48.94 years. The average number of family
households  with    better   educational   background members in age category of = 14 and = 65 per HH was
have better ability to implement improved agricultural higher (P<0.05) for midaltitude than the highland areas.
practices and wise use of scarce agricultural resources The difference could be associated with greater number of
and it can be considered as good opportunity to facilitate children per household.
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Table 5: Mean (±SE) landholdings and land use pattern in both
agroecology of Gurage zone. 

Highlands(n =180) Midaltitudes(n =180) Overall
Land allocation (N= 360)
Land holding per HH 1.44±0.04 2.08±0.09 1.75±0.05b a

Annual crops 0.58±0.02 0.71±0.04 0.64±0.02b a

Khat, coffee and fruits -- 0.20±0.01 0.10±0.01
Enset 0.29±0.01 0.46±0.02 0.37±0.01b a

Grazing 0.35±0.02 0.51±0.03 0.43±0.02b a

Forest 0.12±0.01 0.20±0.01 0.16±0.01b a

Potato & vegetables 0.10±0.01 -- 0.05±0.00
 means in the same row with different letter of superscripts are significantlya-b

different (P<0.05), N = total sample HHs of the study, n = number of
respondents, -- = not available. 

Landholdings and Land Use Pattern: House heads in
Gurage zone included in current study are engaged in a
mixed crop-livestock production systems (Mainly in
enset-cattle production) and possessed their own land
which is used for varies activities of livestock and crop
agriculture. Out of the total land holdings, the households
of  the  midaltitude  areas   have allotted   an  average of
0 .71ha, 0.46ha, 0.51ha, 0.20ha and 0.20ha of land,
respectively,  for  the  production  of cereal crops, enset
(E. ventricosum), grazing, forest and perennial crops of
Khat, coffee and fruits. Correspondingly, an average of
0.58ha, 0.29ha, 0.35ha, 0.12ha and 0.10ha of land has been
allocated, respectively, for cereal crop production, enset
production, grazing, forest development and Potato &
vegetables production by HHs of highland agroecology
(Table 5). Greater amount (0.37ha) of land has been
allotted for the production of enset (E. ventricosum) from
the total land holdings of house heads across the study
areas of Gurage zone.

The average land holding per HH in midaltitude
agroecology was 2.08ha whereas 1.44 ha was for highland
agroecology (Table 5). The overall  average  land holding,
average  land  holding for enset production and grazing
per  HH   was  significantly  higher (P<0.05) for
midaltitude  than  the  highland  agroecology  of  the
study area. The overall average land holding per
household across the study areas of Gurage zone was
1.75ha which was in agreement with the result of 1.72ha
reported by Kassa et al. [42] from Awassa but less than
the results of 3.3ha reported by Yitaye et al. [45] in the
highland areas of Amhara region; 2.5ha reported by
Yeshitila [46] in southern Ethiopia at Alaba district;4.25ha
from Humbo village and 2.75ha Dembi village of Diga
woreda in east Wollega zone of Oromiya Region reported
by Dereje et al. [2] 2.34 ha reported by Misgana et al. [47]
from selected districts of east Wollega Zone; 5.41ha from
Ambo and 3.84ha from Bako Tibe of Oromiya Region

reported by Kassa et al. [42] and 2.18ha reported by
Selamawit et al. [36] from north Achefer district in Amhara
region.

Available Crop Residues: The average grain yield and
their residues produced in both agroecologies in the
study areas of Gurage zone are limited in type and not
more than three crops grown in each agroecologies of
highland and midaltitude which imposed its effect on
production of small amount of crop residues to be used in
livestock feeding 785.16 tons (34.09%). Therefore, farmers
of the study areas have mainly focused on enset (E.
ventricosum) production which provides not only food of
human being but also provided huge amount of feed
1169.36 tons (50.77%) for the livestock particularly for
cattle (Table 6). During the study period, group
discussion was made. The discussants were disclosed
that the main reason of farmers to focus on enset
production is due to reduced available land for grazing
and crop cultivation as well as lack of appropriate farm
inputs to produce food crops enough to feed the family
and crop residues that can support their livestock. The
report made by the groups agreed with the repot of Risse
et al. [48] who reported that in enset production systems
there is a shortage of grazing as well as arable land, which
in turn tends to limit production of annual crops and/or
pastures that contributed to the shortage of livestock feed
resources.

Dairy Cattle Housing and Barn Cleaning: Types of
housing used for livestock in the study areas of Gurage
zone were (100%) family living house of separate partition
(Barn) paved with stone floor. As per the perception of
the interviewed households, the reason for housing
livestock in the family house was because of fear of
thieves, to protect animals from extreme environmental
hazards and for ease of husbandry practices of feeding,
watering, milking, waste management. This result was
much comparable with the result of Beriso et al. [37] at
Aleta Chukko District of southern Ethiopia, who reported
that (89%) of respondent HHs kept their cattle alongside
with farm households under the same shed in the separate
room (Barn). 

The result of current study on livestock housing, on
the other hand, was different from reports made by
Zewdie [49] in the highland and central rift valley of
Ethiopia, Misgana et al. [47] in Selected Districts of East
Wollega Zone of Ethiopia and Selamawit et al. [36] in
watersheds of North Achefer District in Amhara region of
Ethiopia,  who  reported   majority   of   household housed
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Table 6: Grain and crop residue yield (t HH ) for common field crops grown in highland and midaltitude agroecologies of the study areas of Gurage zone.-1

Agroecologies of the study area
--------------------------------------------------------------------------------------------------------------------------------------------------------------------
Highland Midaltitude Overall Overall
-------------------------------------------- --------------------------------------------- ------------ --------------

Crop types Grain Straw Grain Straw Grain Straw
Wheat 0.15±0.02 0.23±0.02 0.21±0.02 0.31±0.03 0.18±0.01 0.27±0.02b b a a

Barely 0.65±0.02 0.97±0.03 -- -- 0.32±0.02 0.49±0.03
Teff -- -- 0.51±0.02 0.77±0.06 0.26±0.02 0.38±0.04
Field pea 0.16±0.01 0.19±0.01 -- -- 0.08±0.01 0.09±0.01
Fababean 0.06±0.01 0.07±0.01 -- -- 0.03±0.00 0.03±0.00
Maize -- -- 0.65±0.03 1.3±0.06 0.32±0.02 0.65±0.05

 means in the same row with different letter of superscripts are significantly different (P<0.05), -- = not available, tHH = ton per household. a-b -1

their cattle in the separate house having different housing (36.94%) and (45.56%) of them traveled a distance of 2-4
structures. In the result of current study, about (70%) of km and more than 4  km  far  to  get  water,  respectively.
the  interviewed   farmers  in  the  area  reported  that  barn In the drier season of the year majority (86.4%) of
cleaning was practiced every 2 days whereas in the case households provided water  to  their  livestock  once a
of (30%) respondent farmers barn cleaning was day which did not correspond with the result (66.11%) of
undertaken every 3 days. Based on the group discussion, house heads practiced watering of their livestock two
the frequency of barn cleaning depends on the amount of times  a  day  during dry  season  reported  by Selamawit
manure produced which is dependent of the number and et al. [36]. The respondent households and group
age of cattle. The amount and the nature of feed available discussants participated in the study indicated that
to the cattle also determine the frequency of barn cleaning watering frequency decreased as the distance to water
and manure disposal. When the number and age of cattle accessing point increased and livestock mostly
owned by the household increase and when the available encountered with weight loss and reduces the potential of
feed is high in amount and in moisture content, the water drinking due to weakening, the report of HH
frequency of manure disposal and barn cleaning increased respondents and group discussants has corresponded
(FGD). with the report of Kassahun et al. [51] who reported that

Watering Practice of Dairy Cattle and Source of Water: accessing point increased and Girma et al. [52] who stated
About (94.45%) of respondent house heads in highlands that animals consume less water if they have traveled
and (71.1%) in midaltitude of the study areas of Gurage further to the water sources.
zone with the overall average of (82.78%) of farmers were
relied on river as source of water for their cattle. Despite Cattle Breeds Owned by Farmers: About (15%) and
the greater contribution of rivers as water sources for (11.7%) of the HHs in the highland and midaltitude
cattle, water shortage was the major constraint during the agroecologies, respectively, retained some crossbred
dry season for households far away from rivers cattle along with their indigenous cattle and most of these
particularly those PAs found in highlands and for those crossbred animals are of calves of 1-2 years and heifers of
who have settled where the rivers are not permanent. The younger age majority of which obtained through purchase
result of current study varies with the report of Belete [50] from neighboring zones and region. On the other hand,
in Fogera District (48.75%) of house heads use water for farmers of (85%) in highland and (88.3%) in
their cattle from ground wells, (47.2%) from rivers and midaltitudeareas were kept only  local  cattle  breeds
(5.29%)  from  Lake Tana and ponds. Similarly, Selamawit (Table 7). Though the  amount  of  products  obtained
et al. [36] reported the major water source for livestock from local cattle are low, the farmers in the study areas
during dry season in watersheds of North Achefer District urged to keep these low productive indigenous cattle
of Amhara region was (49.6%) well, (37.5%) spring and breeds due to the nature of association of cattle with
(12.9%) river water which was different from the result of enset (E. ventricosum) production and the buffering
current study. ability of cattle to  the  risks  and  disasters  of  nature.

In both highland and midaltitude agroecologies of the The major bottlenecks and uncertainties which forced
study areas, only (17.5%) of HHs were in a position to get HHs to keep these low performing local cattle are lack of
water for their cattle at a distance of 1-2km, however, advantages  of  AI/bull  services and lack of opportunities

watering frequency decreased as the distance to water
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Table 7: Types of cattle breeds owned by households in the study areas of Gurage zone
Types of cattle breeds owned by households (%)
------------------------------------------------------------------------------------------------------------

Agroecological zones Local cattle only Both local & cross cattle
Highlands (n = 180) 85.0 15.0
Midaltitudes (n = 180) 88.3 11.7
Overall ( N= 360) 86.7 13.3
N = total sample HHs of the study, n = sample HH per agroecology.

Table 8: (Mean ±SE) herd size and structure per HH in the dega and weinadega agroecologies in the study area of Gurage zone.
Herd size and structure (in number) Herd size and structure (in TLU)
--------------------------------------------------------------------------- -------------------------------------------------------------------------

Livestock species Highland Midaltitude Overall Highland Midaltitude Overall
Cattle 4.86±0.17 4.88±0.18 4.87±0.12 3.34±0.12 3.37±.14 3.35±0.1
Cows 2.08±0.070 2.21±0.094 2.14±0.059 1.78±0.068 1.87±.088 1.82±0.06
Oxen 0.23±0.032 0.21±0.033 0.22±0.023 0.26±0.035 0.23±0.037 0.24±0.03
Bulls 0.61±0.039 0.57±0.040 0.59±0.028 0.67±0.043 0.62±0.044 0.65±0.03
Heifers 0.73±0.058 0.83±0.065 0.78±0.044 0.38±0.031 0.43±0.034 0.40±0.02
Calves 1.21±0.068 1.07±0.052 1.14±0.043 0.25±0.015 0.22±0.012 0.24±0.01
Sheep 1.94±0.079 .56±0.066 1.25±0.063 0.19±0.007 0.06±0.006 0.12±0.01a b x y

Goats .01±0.006 1.42±0.103 0.71±0.063 0.01±0.001 0.14±0.010 0.07±0.01b a y x

Horses 0.55±0.04 0.02±0.010 0.28±0.024 0.44±0.031 0.01±0.008 0.23±0.02a b x y

Mules _ 0.47±0.037 0.24±0.022 _ 0.38±0.030 0.19±0.02
Donkeys 0.09±0.021 0.35±0.036 0.22±0.022 0.04±0.011 0.18±0.018 0.11±0.01b a y x

Total herd _ _ _ 4.02±0.029 4.14±0.03 4.07±0.03
means with different letters of superscripts in the same row for highland and midaltitude differ significantly (P<0.05) for livestock number, means witha-b x-y

different letters of superscripts in the same row for highland and midaltitude differ significantly (P<0.05) for TLU, TLU = Tropical Livestock Unit.

of getting appropriate technologies to improve livestock production system of Central Rift Valley, 17.9 around
productivity and this is in line with the report  of  Minale Debrebirhan, 19.4 cattle around Ziway Central Rift Valley
et al. [53] who indicated that the owner of the cattle in and 8.27 at Adami Tullu Jiddo Kombolcha district in
southern Ethiopia at Chencha and Kucha districts, had a Oromiya  Region, respectively, reported by Dawit et al.
problem of getting AI services through which they can [8], Lemma et al. [19], Ahmed [44], Zewdie [49] and Agajie
upgrade the genetic makeup of their low producing dairy et al. [56].
animals. There was no significant difference (P>0.05) on the

Cattle Population and Herd Size: Cattle ownership varies midaltitude of the study areas. However, marked
on agroecology, wealth status and the overall farm difference (P<0.05) was observed on  the  average
production objectives. As indicated in (Table 8), the holdings of  sheep,  goats,  horses  and  donkeys  per
average cattle holding (in TLU) per household in HHs. Sheep and horses per HH were higher (P<0.05) in
highlands and midaltitudes of the study areas, high land agroecology whereas goats and donkeys were
respectively, was 3.34 and 3.37 with over all mean of 3.35 higher (P<0.05) at midaltitude agroecology of the study
which was comparable with the results of 3.31 for area of Gurage zone (Table 8). The differences observed
highland and lesser than the  value  of  4.59  for in the average number of sheep and horses in the
midaltitude reported by Dereje [54] in three enset (Ensete highland as well as goats and donkeys in the
ventricosum) growing regions of Ethiopia.Whereas the midaltitudeareas could be related to suitable weather
average number of cattle owned per household in conditions, availability of appropriate feeds for the
highlands and midaltitudes, respectively, was 4.86 and specific classes of livestock in each agroecology.
4.88 with the overall average of 4.87. This result was Moreover, the owning of higher average number of
higher than the average cattle number of 4.0 reported by horses in dega as well as donkeys in weinadega
Bayush [55] from Akaki and Lemu areas of central agroecology, could be related to the animals suitability to
Ethiopia. However, was tremendously lesser than 7.1 in overcome the transport problems of people and luggage
north west Shewa zones, 15.5 in mixed crop livestock associated with rugged terrains.

average cattle holding per household of highland and
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Table 9: Mating systems used by households in the study areas of Gurage
zone (%) 

Agroecology NMS AI Both AI & NMS
Highland (n = 180) 82.8 1.1  16.1
Midaltitude (n = 180)  84.4  1.1 14.5
Total (N = 360) 83.6 1.1 15.3
Dega = highland, Weinadega = midaltitude, n = number of sample HHs per
agroecology, N = total sample HHs of the study, NMS = natural mating
system, AI = artificial insemination.

Mating Systems of Dairy Cattle: The reports gathered
from individual household interview and group
discussants disclosed that AI service designed to be
delivered in regular program (Conventional AI service
provision) has almost collapsed since 2002 following the
structural decentralization of the government offices. As
indicated in (Table9) the method of mating systems used
by households in the study areas of Gurage zone
predominately (83.6%) covered by the natural mating
system (NMS) with some (15.3%) reported the use of both
AI and NMS to breed their cattle whereas about (1.1%)of
house heads in both agroecologies use AI for their cattle
breeding.

The result of current study was more comparable with
the result of Beriso et al. [37], who reported that (91%) of
households practiced natural mating system only using
bull available in the area, some (7%) of the farmers used
both natural and artificial mating system and (2%) of them
used artificial insemination. However, the result of current
study did not agree with the report of Asrat et al. [35]
who reported that in rural production system, most of the
households (68.9%) use natural mating using local bulls,
28.9% of the households use (AI) and the rest (2.2%) use
both natural mating and AI service. The structural linkage
between the service delivery offices of study areas and
national artificial insemination center (NAIC) has become
extremely loosen. There is neither collaboration nor
regular communication between National AI Center and
AI service providers. 

The AI technician lost their interest in the area of
insemination due to lack of attention by the government
bodies. The absence or shortage of the provision of
consumables and equipment used in insemination process
including: sheath, gloves, apron, inseminating gun,
containers of liquid nitrogen, motor cycle were mentioned
as serious bottlenecks by group discussants for recorded
lower performance and loss of working interest of the AI
technicians. In addition, the system has encountered with
lack of frozen semen and liquid nitrogen. Each and every
concerned body has focused mainly on crop production
leaving the livestock/cattle rearing activities aside.
Because of the above mentioned bottlenecks and similar

reasons, most of AI technicians who had good experience
and skill in providing AI cervices changed their working
area of livestock sub sector either by leaving the
occupation or by changing their area of study. Even in the
areas where there is opportunity for AI services delivery,
the inseminated cows have never conceived at once and
have come in to heat repeatedly, that might be associated
with problem of heat detection, time of insemination, use
of proper insemination technique, semen quality and
technical efficiency of AI technicians (FGD and Personal
Communication, 2017).

The report of the group discussants is in  line  with
the reported results made by Samre et al. [57] in and
Around Alamata District in  Tigray  region  of  Ethiopia
and Fentaye and Wubshet et al. [58] from Essera Woreda
in Dawuro zone of Southern Ethiopia. The results
obtained in current study also corresponds with the
report of Philipsson et al. [59] who indicated that the use
of AI has failed in many situations in developing
countries because of the lack of infrastructure and the
costs involved, such as transportation and liquid nitrogen
for storage of semen and because the breeding program
has not been designed to be sustainable. The result of the
current study is also in agreement with the report of
Desalegn [60] who reported the proportion of AI users in
regional sites of Ethiopia was lower. The same author also
indicated that major constraints associated with AI in
Ethiopia include: loose structural linkage between
National AI Center and service giving units, absence of
collaboration and regular communication between
National AI Center and stakeholders, lack of proper and
functional breeding policy and herd recording system,
inadequate resources in terms of inputs and facilities,
absence of incentives and rewards to motivate AI
technicians.

Similarly, Minale and Yilkal [53] in their study
reported that the owner of the cattle had a problem of
getting AI services through which they can upgrade the
genetic makeup of their low producing dairy animals due
difficulties encountered in input provision as well as
different technical and administrative problems. Most
cattle owners in the study areas of Gurage zone especially
those who are living far from towns of each district
administration, have no opportunity of getting AI
services, cross breeding activity is almost non-existent
and cattle in the study areas are dominantly indigenous
breeds, accounted for 95.5% (Table 12) which is in
agreement with the report made by Azage et al. [23] who
reported that the number of crossbred cows in rural areas
is very low and is mainly concentrated in and around
major urban and peri-urban centers.



Advan. Biol. Res., 12 (3): 112-134, 2018

121

Table 11: Estimated available annual DM, DCP and ME produced in highland and midaltitude agroecologies of the study areas of Gurage zone. 
Highlands Midaltitudes
------------------------------------------------------------------------ ------------------------------------------------------------------------

Feedstuffs DM(t) DCP (kg) ME (MJ) DM(t) DCP (kg) ME (MJ)
Crop residues 312.33 8401.17 2296269.8 472.83 13799.32 3430459.7
Enset leaves 506.4 51819.91 4420872 662.96 55217.94 6013047.2
Natural grasses 141.62 10335.43 1188191.8 207.33 11490.23 1689739.5
Total 960.35 70556.51 7905333.6 1343.12 80507.49 11133246.4
DM = dry matter, DCP = digestible crude protein, ME = metabolizable energy, t = tons, kg = kilograms, MJ = mega joules.

Table 12: Cattle breeds, bulls and oxen owned farmers in the study areas of Gurage zone.
Existing cattle number (%)
---------------------------------------------------------------------------------------------------------------------------------------------------

Agroecologies Local breed Cross breed Oxen Bulls Oxen & bulls
Highlands (n = 875) 94.97 5.03 5.26 12.57 17.83
Midaltitudes (n=878) 96.13 3.88 4.21 11.62 15.83
Total (N = 1753) 95.55 4.45 4.51 12.09 16.6
n = number of cattle per agroecology, N = total number of cattle in the study areas. 

Estrus (Hormone) synchronization coupled with AI of following harvest, crop residues are given to the cattle
cows was started since 2011, the campaign of estrus and among all enset growing groups enset leaves form an
synchronization and insemination of cows has continued integral part of the dry season cattle diet and they may be
for the last six years. The activities practiced using this used for as long as 7 to 8 months depending on area and
program has encountered a number of technical and ethnic group.
administrative problems that associated with low Feed problem is one of the major factors that hinders
performances, on the other hand. The reasons for this low the development and expansion of livestock production.
performance have not yet well studied, however, the There was a definite time to utilize grazing land in the
campaign has continued. When comparing this estrus study area and it was dominantly utilized in the wet
synchronization program with the conventional (Regular) season of the year, mainly between the months of late
AI service delivery, the estrus synchronization has August to December. Crop residues (Straws of barley,
provided better opportunity of cattle owners in getting AI field pea, wheat and faba bean) in highland and (Teff
services with scheduled approach, at their dwellings and straw, wheat straw and maize stover) in midaltitude
with better results of crosses (4.5%) reported in the agroecologies were also used as main feed during both
current study (Table 12) than the reported value of (1%) dry and rainy seasons of the year (December to August).
improved cattle population at national level [3, 61]. The result of current study corresponds with the report of

Available Feed Resources: In the study areas of Gurage Tolera et al. [66] who indicated that natural pasture and
zone leaf and leaf midribs of enset (E. ventricosum), crop crop residues to be the major feed resources in different
residues and natural pasture were the major feed areas of Ethiopia at different seasons of the year.
resources for livestock feeding in different seasons. Feed
resources available at the different months of the year for Feeding Priority of Cattle and Grazing Time: Feeding
both highland and midaltitude agroecologies are strongly strategy depends on the nature of the farming system,
influenced by seasonality of the year which is similar to objective of herding animals and the availability of feed
the findings on the seasonal availability of feed resources resources in specific area which is to be affordable by the
reported by Gryseels [62] and Gashaw [63] in the central farmers. In line with this, farmers in the study areas of
highlands of Ethiopia. Gurage zone were ranked feeding priority of available

The amount of feed dry mater produced from enset feeds and supplements to their cattle. From a total of (360)
leaf and leaf midribs from highland and midaltitude areas, HHs participated in the study, about 329 (91.4%) of HHs
respectively, were 506.4 tons (52.73%) and 662.96 tons were given the first priority of feeding to lactating cows
(49.36%) from a total feed dry matter produced in the drier and calves whereas only 31(8.6%) of HHs gave the 1
months of the year and available for livestock feeding feeding priority for plowing oxen. The mode of feeding
(Table 11).The result of current study agreed with the priority in the current study area gives more attention to
result reported by Brandt et al. [64] who forwarded that the lactating cows and calves than the plowing oxen

Dereje et al. [2], Selamawit et al. [36], Alemayehu [65] and

st
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which is different from the report made by Mekuanint and Purpose of Cattle Production: In enset based mixed
Girma [67] in Gasera and Ginnir districts in Bale zone of
Oromiya region. 

The perceptions of HHs in the study areas (Enset
growers) in giving first priority to lactating cows was
because of its advantage of (1 ) providing of milk and milkst

products for home consumption with kocho (Food
prepared from a mixture of scraped pulp of the enset
pseudo-stem which exclude the fibers and decorticated
Amicho/corm of enset), (2 ) to produce manure to fertilizend

the enset (E. ventricosum) garden and (3 ) to produce calfrd

for herd replacement. The calves were given the second
priority because of their advantages of (1 ) in providingst

permanent milk yield from milking cows (If the calf dies,
the cow will automatically stop giving milk) and (2 ) tond

produce replacement stock in the herd. Moreover, the
land holding per individual HH is limited and as the result
most of the HHs have given less attention to produce
annual cereal crops by giving more consideration for
enset (E. ventricosum) cultivation to produce kocho
enough to feed the family members and feed for their
cattle. Because of this, the system of enset production
encourages the use of human labor to cultivate the land
for enset growing than the utilization of oxen power for
plowing and the households have mainly focused on
keeping female animas.

In both highland and midaltitude areas of Gurage
zone, dairy cattle production system is dominated by
extensive system of production where most of the time
farmers depend largely on feeding of their cattle with leaf
and leaf midribs of enset (E. ventricosum), natural pasture
and crop residues that corresponds with the repot made
by Asrat et al. [35] and Yigrem et al. [68]. Households in
the study areas used different feeding practices of cattle
including cut and carry; grazing along roadsides or
tethering and grazing of cattle in the backyard area that
agrees with the report of Asrat et al. [35] and Asrat et al.
[69] respectively, in in Humbo Woreda and in and around
Walayta Sodo town. The estimated average grazing hours
of cattle was 6.27 hrs/day for highland with range of 5-8
hrs and 8.11hrs/day in midaltitude agroecology with a
range of 6-10hrs/day. The overall average grazing hours
for the current study were 7.19 hrs/day and ranging
between 5-10hrs/day. Herders in highland agroecology
brought their cattle back to home from grazing field earlier
than those in midaltitude agroecology to supplement their
cattle using available feed. The maximum grazing hour
recorded in current study of both agroecologies is
corresponded with the work of McDonald et al. [70] who
reported that animals normally graze about eight hours per
day but some times as long as 10 hours per day.

farming system of Gurage zone where enset cultivation
has become paramount important, cattle are the most
important livestock species for milk and manure
production. The proportion of crossbred   cattle   (4.45%)
in the current study (Table 12), was in line with the
proportion   of   crossbred   cattle (4.4%) reported by
Beriso   et   al.  [37]   at   Aleta  Chukko District of
Southern   Ethiopia.   But   it   was  higher  than   the
report of CSA [3] and Tsehay [61] (1%) and Azage et al.
[23] also indicated that the   number     of     crossbred
cows in rural areas is very low and   is  mainly
concentrated in and around major urban and peri-urban
centers. The study area of Gurage zone is low cereal crop
producing area.

Around (88.05%) of livestock owners in these areas
engaged mainly in the production of cattle majorly aiming
on the production of milk to support enset-based food to
lead the healthy life and manure production to fertilize
crop garden which is in agreement with the result of
Beriso et al. [37] who reported cattle was important
component of the mixed-farming system that cattle
provide, milk, fertilizer, income and used as saving to the
farmers and the same authors reported that a primary
purpose of cattle rearing in Aleta Chukko District of
Southern Ethiopia was for milk production (72%).
Moreover, in the study areas, the majority (83.4%) of
cattle population represented female cows, heifers and
calves whereas oxen and bulls accounted for (16.6%) only
(Table 12). 

The result of  the   current   study   disagreed   with
the   work  of Gryseels and Goe [71] who reported that
most farmers in the central highlands  of   Ethiopia own
two oxen, a cow, few sheep and a donkey. The result of
current   work   also   disagreed   with report made by
ILCA  [72]     indicated    households   in   mixed
production systems where  animals   are   used   for
draught   and  transport,    the   proportion   of mature
oxen or donkeys in herds tends  to   be   relatively  high.
On the other hand, the percentage of bulls and oxen
reported in the current study (16.6%) is greater than
(4.5%)  of  bulls  and  oxen population reported by Beriso
et al. [37]. 

As indicated above manure is important products
used by the households to fertilize the cultivated crops.
Households in the enset based cattle production systems
of Gurage area never utilize the produced manure (Dung)
for the purpose of fuel or dung cake production and
(100%) of manure (Dung) produced is utilized for
fertilizing the crop fields particularly of enset garden. The
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result of this research work was not in agreement with disagreed with report made by ILCA [72] indicated that
report made by Mekonnen and Köhlin [73] who indicated households in mixed production systems where animals
that from the highlands of Ethiopia where sedentary are used for draught and transport, the proportion of
agriculture is practiced, most of the manure produced is mature oxen or donkeys in herds tends to be relatively
used as fuel, especially in the central and northern part of high.
Ethiopia and only a very small fraction is used as
manuring the soil and its use as manure is generally Coping Strategy of Cattle Feed Shortage: Feed was the
limited to small area of land around the homestead or major problem identified constraining cattle production
nearby farms. The same authors revealed also that each and productivity in the Gurage zone. Accordingly, around
farm HH in the central and northern part of the country (46.9%) of the respondents (N =360) reported that the
uses dung for his household energy requirement essential encroachment of grazing lands by annual crops was the
for cooking and heating. The result of current study also main reason for feed shortage. Twenty seven percent
disagreed with the result reported by Yilma [74] from (27%) of HHs (N=360) reported the absence of commercial
Sidama zone of southern Ethiopia indicated, around (20%) feeds availability in the local market as second reason for
of cattle dung is used as a source of fuel and the rest the shortage of feed to supplement dairy cattle and
(80%) is used for farm yard manure. (18.6%) of respondents reported over grazing being the

Cattle Breeds, Bulls and Oxen Owned by Farmers: From area. Higher feed price and lack of capital to purchase feed
a total cattle population 1,753(100%) of owned by the were other constraints reported by (3%) and (4.5%) of
sample households of the study, 1,675(95.55%) of cattle HHs, respectively. Households in the study areas of
were found to be local (Indigenous) breed whereas the Gurage zone use a combination of different coping
rest 78 (4.45%) were crosses and most of them were mechanisms to alleviate feed problem during seasons of
obtained through purchase from neighboring zones and critical feed shortage. During the dry periods of the year
region. In enset based mixed farming system of Gurage (100%) of cattle owners in both highland and midaltitude
zone where enset cultivation has become paramount areas utilized enset leaf and leaf midribs to feed cattle.
important, cattle are the most important livestock species On the other hand, HHs of (82.8%) in the highland
reared for milk and manure production and from total and (50%) in midaltitude used crop residues produced
cattle population of the area the percentage of oxen and from their own farm to feed their cattle and HHs of about
bulls used for plowing of annual crop and used in (42.7%) in highland and (33.3%) in  midaltitudeareas
different purpose were accounted for (16.6%) but it is (Table 13) were utilized a rented grazing grass lands as
greater than (4.5%) of bulls and oxen population reported coping mechanisms. Although their availability and
by Beriso et al. [37]. contribution were not significant, about (12.2%) and

The percentage of crossbred cattle reported in current (14.2%) of HHs in the study area of Gurage zone,
study (4.45%) was in line with the proportion of crossbred respectively, used some nonconventional feeds (Atela =
cattle (4.4%) reported by Beriso et al. [37] at Aleta Chukko byproduct of local beer/Tella) and purchased agro-
District of Southern Ethiopia. But it was different from that industrial byproducts to feed their cattle particularly the
of CSA [3] and Tsehay [61] who reported that  about 99% milking cows. Destocking as coping strategy to feed
of cattle population in Ethiopia are indigenous that are shortage was performed by some (22.2%) farmers when
adapted to feed and water shortages, disease challenges the capacity of HHs to manage his/her cattle becoming at
and harsh climates as well as Azage et al. [23] reported risk mostly during the dry period of the year.
that the number of crossbred cows is very low in rural
areas and is mainly concentrated in and around major Major Diseases of Cattle: Disease was major constraint of
urban and peri-urban centers. The study area of Gurage production and productivity of cattle as raised by majority
zone is not high cereal crops  producing  area  and  most of households in the study areas of Gurage zone. And
of the HHs aimed on production  of  milk  to  support based on the responses given by the interviewed
enset based food and manure to fertilize  enset  garden. households, group discussion on the type and time of
The result of the current study disagreed with the work of occurrence of cattle diseases was made among the group
Gryseels and Goe [71] who reported that most farmers in members of discussion at all levels. The major prevalent
the central highlands of Ethiopia own two oxen, a cow, diseases described by group discussants include:
few sheep and a donkey. The result of current work also Anthrax, Blackleg, Foot and Mouth Disease (FMD),

third reason to encounter feed insufficiency in the study
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Table 13: Coping strategy of HHs to words feed shortage in the study areas of Gurage zone (%). 
Byproduct of Using crop Enset leaf Grazing Use of

Agroecology agro industry residue & midribs lands renting non-conventional feed Destocking
Highland/n =180 15.6 82.8 100.0 42.7 8.9 23.9
Midaltitude/n =180 12.8 50.0 100.0 33.3 15.5 20.6
Total (N=360) 14.2 62.4 100.0 38.0 12.2 22.2
N = total sample HHs of the study, n = number of sample HHs per agroecology.

Table 14: Feeding practices of cattle in the study areas of Gurage zone 
Responses of households on feeding practices of cattle (%)
---------------------------------------------------------------------------------------------------------------------------------------------------

Agroecology Grazing & cut and carry Tethering, grazing and cut & carry Tethering & cut and carry
Highland (n = 180) 26.7 28.9 44.4
Midaltitude (n = 180)  42.8 33.9 23.3
Over all (N = 360) 34.7 31.4 33.9
n = number of sample HHs per agroecology, N = total sample households of the study, 

Bovine Pasteurollosis, Lump Skin Disease (LSD). It was Milking Method, Time and Frequency: Hand milking is
reported that most of these diseases mostly occur the only milking method practiced across all the study
between months of July to December. However, the PAs of Gurage zone. To produce relatively hygienic milk,
Anthrax was reported to occur during dry season of the every necessary prerequisites, such as the sanitation of
year (November to April) when the condition of animals the barn, personnel involved in milking, udder and teats
becomes poor due to inadequate feed availability. The cleaning before milking and the utensils used to collect
other common disease of cattle raised by HHs were and store milk were given due attention by the milking
Mastitis, Pneumonia and Metritis which have no common performers. Different utensils/equipment made of mud in
time to occur but they can attack the animals at any time Guragigna known as Yeb Enjaba, Yeb Egujet and Yeb
within the year when the environments become suitable Wesher were used, respectively, for milking, milk storage
to multiply and disseminate. Some Ecto and Endo and milk churning. Hundred percent (100%) of the HHs in
parasites were common in the area and their infestation enset based dairy production system of both
depends on the seasons of the year (FGD). agroecological zones of Gurage areas practiced hand

Dairy Cattle Feeding Systems: In both highland and cows twice a day; at 6-8am in the morning and 7-9 pm in
midaltitude of Gurage zone, dairy cattle production system the evening. The result of current study corresponds with
is dominated by extensive system of production where the result of Yigrem et al. [68] who reported that in
most of the time farmers depend largely on feeding of their Shashemene and Dilla areas, very few (3.3%) of farmers
cattle with leaf and leaf midribs of enset (E. ventricosum), milk their cows thrice a day while others milk their cows
natural pasture and crop residues. Based on the twice a day. However, the result of current study
responses of interviewed HHs (Table 14), house heads of disagreed with report made by Asrat et al. [35] who
(26.7%) from highland and (42.8%) in midaltitude areas reported that majority (95.3%) of the HHs in and around
were practiced a combination of cut and carry and grazing rural areas of Sodo town of Wolayta zone milk their cows
system of feeding. The other groups of farmers (28.9%) thrice a day; at 6-7am in the morning, 3-4pm in the
from highland and (33.9%) from midaltitude experienced a afternoon and 8-9pm in the evening.
combined feeding systems of cut and carry, tethering and
grazing. Feeding practices of tethering and cut and carry Calf Rearing Practices: Hundred percent (100%) of the
system were carried out by HHs of (44.4%) at highland respondents were experienced free colostrum feeding and
and (23.3%) at midaltitude agroecology. Although not in colostrum feeding was done for about (6 to10) days after
significant amount, freshly cut green feeds of crop weeds, calving. The result of this study also indicated that no
maize thinning and older leaves of maize were detached households were practiced the isolation of newly born
and fed during rainy season to supplement the inadequate caves from the dam. Herders were well aware of the use of
feed supplies from grazing. The daily feed supply to colostrum feeding for the newly born animals and
animals was not measured by any of the cattle owners and understand the beneficial effect on health of the young.
somewhat feed was provided roughly based on the In addition  to  the  colostrum  feeding,  partial  suckling
availability of feed and daily milk yield. of   calves   prior  to  milking  was  also  common practices.

milking and hundred percent (100%) of the HHs milk their
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Table 15: Dairy product marketing and market type in the study areas of Gurage zone. 

Dairy product marketing (%) Dairy product market type (%)
--------------------------------------------------------------------------------------------- -------------------------------------------------------

Agroecology Whole milk Butter Cheese (Ayib) Butter &Ayib HS LM HS &LM

Highland (n=180) 0 70.6 13.3 16.1 16.7 68.3 15.0
Midaltitude(n=180) 0 62.8 13.9 23.3 13.3 66.1 20.6
Over all (N=360) 0 66.7 13.6 19.7 15.0 67.2 17.8

n = number of sample HHs per agroecology, N = total sample HHs of the study, HS = homestead, LM = local market.

The result of this study was in line with the reports of Market Price of Dairy Products: Marketing of fluid milk
Asrat et al. [69] in and around Boditti (80%), Beriso et al. is not common in the enset-based dairy production
[37] in Aleta Chukko district of southern Ethiopia (100%) system of all study sites of Gurage zone and mostly
and Asrat et al. [35] in and surrounding rural area of Sodo consumed at home with kocho. The reasons for the
town (94.1%), who reported that the households were absence of milk selling in the study area was not due to
practiced colostrum feeding and partial suckling of calf the presence of cultural taboos and other social aspects
before milking. Coppock [75] reported a weaning age of that forbid milk selling but it is due to low production of
calf ranged between 7-12 months for Boran calves in milk by individual household from his/her zebu cow/s and
Ethiopia which was similar to the range of calf weaning it is consumed either by the family members mostly of
age of 6-12months in the current study. The overall husbands with kocho or used in nursing children of lower
average age of calf weaning in the current study was age. The selling and/or buying price of the milk products
about 9 months greater than the calf weaning age of 7.83 in the study area was usually set through negotiation
months reported by Beriso et al. [37]. Weaning process between the sellers (Producer) and the buyer (Consumer).
mostly dependent on different factors such as, when the The price for butter and Ayib was highest in the long dry
dam became pregnant, when there is feed availability for season (Late of October to Mid of February) in both
the calves, when the cow becomes aggressive and/or highland and midaltitude of the study areas (Table 16).
reduced in milk yield for the calf and when the dam The overall average price for both agroecologies was
becomes dry that was in agreement with the report of by 167.14 ETB for butter and 59.11ETB for Ayib. In all three
Asrat et al. [35]. seasons of the year (Long dry/Late of October to Mid of

Dairy Product Utilization and Marketing: Consumption long rainy/June to Mid of October), price for butter and
pattern of milk and milk products produced at home varies Ayib was highest at midaltitude areas than the highland
depending upon the amount of milk produced per HH, and it was significantly different (P<0.05) for both
season of the year and fasting period of the followers of products.
Orthodox Christian. Fresh milk, fermented milk, butter and Price variations for butter and ayib among
homemade cheese (Ayib) are the most common products agroecologies could be attributed to proximity of the
produced and consumed by the households in both study PAs found at midaltitude agroecology to towns of
agroecologies of the study areas which was in line with each district administration and to the capital of Gurage
the report made by Zewdie [49]. The dairy products zone, wolkite town where demand for both products is
commonly marketed are butter and Ayib and marketing of high. Price variations for butter and ayib could also be
dairy products produced in the study areas are practiced attributed relatively to lower production of these products
at homestead, open local market or in combination of in the midaltitude than the highland areas of the study.
homestead and local market (Table 15). Churning of milk The highest average price of 167.14 birr for butter and
was practiced by all households found in study PAs and 59.11birr for Ayib was reported in long dry season (Late of
in most cases, the process of butter making in current October to Mid of February) and the lowest average price
study areas of Gurage zone was similar to churning of 136.31 birr for butter and 43.19 birr for Ayib (Table 16)
process observed in most parts of the country as reported was in short rainy season (Late of February to May) and
by Fekadu [76] in southern Ethiopia, by Zelalem and Inger this result was in line with the result reported by Zewdie
[77] around Holetta and Debre Zeit areas and by Zewdie [49] in the highlands and central rift valley areas around
[49] in Central Rift Valley. Ziway.

February, short rainy/ Late of February to May as well as
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Table 16: Market price of dairy products at different seasons of the year inthe study areas of Gurage zone 
Market price of butter and Ayib

Seasons of the year. -----------------------------------------------------------------------------------------------------------------------------------
Butter Highland(n =180) Midaltitude(n =180) Average
Long dry season 164.26± 0.58 170.02±0.64 167.14±0.46b a

Short rainy season 127.28±0.66 145.34±1.02 136.31±0.77b a

Long rainy season 144.55±0.63 158.48±0.86 151.51±.65b a

Cheese (Ayib)
Dry season 56.01±.41 62.22±0.58 59.11±0.39b a

Short rainy season 40.37±.51 46.02±0.42 43.19±0.36b a

Rainy season 43.29±0. 34 52.24±0.72 47.77±0.46b a

means with different letters of superscripts in the same row are differ significantly (P<0.05) for market price of butter and Ayib, n = number of sample HHsa-b

per agroecology, Ayib = homemade cheese.

Gender  Labor  Division  for Cattle  Related  Activities: (8.33%) of barn cleaning activity was done by male
In most cases (66.4%) of milking was predominantly members and the remaining (15%) of barn cleaning done
handled by household wives or adult females whereas by both sexes.
(22.5%) of milking were done by both sexes and the rest For the most part (72.5%) of activities related to herd
(11.1%) of the work done by males. The result of the feeding and watering was carried out by males and
current study is in agreement with Belete [50] he reported (18.3%) was done by both sexes and it is in agreement
milking was primary handled by women in Fogera district with the report of Beriso et al. [37] in Aleta Chukko
in Amhara region and similar report was made by Beriso district of southern Ethiopia and [49] at Sebeta and Jimma
et al. [37] in Aleta Chukko district of southern Ethiopia areas but different from the report of Zewdie [49] at
that milking of dairy animal is main job of women (80%) Debrebirhan area. Major activities (76.1%) related to
but it differs from the result of Yigrem et al. [68], who livestock feed collection were also the task of males in all
reported in Shashemene and Dilla areas milking was study areas of Gurage zone which was in line with the
entirely performed by household adult males and report of Zewdie [49] at highlands and central rift valley of
husbands. At the same time, hundred percent (100%) of Ethiopia. In generalizing the activities related to cattle
marketing of milk products in the study areas was management, there was sharing of responsibilities
practiced by females which was not in agreement with the between men and women members of family for different
report of Beriso et al. [37] that was (58%). About (56.7%) husbandry activities and women (38.18%) played as
of activities related to calf rearing were associated with significant role as men (39.35%) in dairy cattle production.
the female members of the household. The remaining
(37.5%) and (5.8%) of the activities calf rearing was Focus Group Discussion: Focus group discussion on
practiced, respectively, by both sexes and male members constraints that have major effect on hindering the
of the family. production and productivity ability of cattle in the study

Calf rearing activities related to female members of the areas of Gurage zone was made and the participants of
HH reported in current study was greater than the result focused group discussion revealed that feed shortage,
of (38%) reported by Beriso et al. [37] in Aleta Chukko low production and reproductive performance of
district of southern Ethiopia. On the other hand, (51.7%), indigenous animals, water scarcity during the dry season
(17.5%) and (30.8%) of cattle herding was practiced, and animal diseases were the identified challenges among
respectively, by males, females and both sexes of the the constraint that put negative effect on dairy cattle
family members and it was different from the result of production and productivity.
Beriso et al. [37] who reported that (62%) of activities
related with  cattle  herding  was  performed  by  children Feed Shortage: It was the major constraint for dairy cattle
in the family. The frequency of barn cleaning varies production and productivity indicated by the group
between seasons and the number of animals owned by members of discussion. Land shortage for grazing and
individual households, especially based on number of fodder production as the result of the expansion of crop
cattle owned and as opposed to the result (50%) from agriculture in the expense of grazing land was the major
Aleta Chukko District of southern Ethiopia reported by reason for the existence of feed shortage. It was also
Beriso et al. [37] (76.67%) of barn cleaning activity in the indicated during the group discussion that the quantity as
study areas of Gurage zone was done by females whereas well as the quality of natural pasture produced was very
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low to meet the nutrient requirement of animals. Prolonged region of Ethiopia and Fentaye and Wubshet [58] from
dry period, erratic rain fall and uneven distribution of Essera woreda of Dawuro zone  in  southern  Ethiopia.
rainfall could also affect the growth performance of The results of focus group discussion was also
natural grasses and crop production. Moreover, absence corresponded with the report of Philipsson [59] who
or inadequate forage seeds availability and insignificant indicated that the use of AI has failed in many situations
extension service rendered to this regard aggravated the in developing countries because of the lack of
shortage of livestock feed in the study areas. infrastructure and the costs involved, such as

The major reasons indicated by the group transportation and liquid nitrogen for storage of semen
discussants for shortage feed corresponds with the result and because the breeding program has not been designed
of Beriso et al. [37] from Aleta Chukko district of Southern to be sustainable.
Ethiopia and Selamawit et al. [36] from watersheds of The group discussants also indicated that the
North Achefer district of Amhara region. Farmers of the absence of cooperation between the AI service providers
study areas have mainly focused on enset (E. and the national artificial insemination center,
ventricosum) production which provides not only food shortage/absence of AI inputs delivery, absence of
for his/her family but also it is a source of feed 1169.36 incentives and rewards to motivate AI technicians have
tons (50.77%) from total DM available for cattle feeding. become the major bottlenecks to bring better results and
The major reason of focus on enset production is due to to realize the sustainability of AI services in the area. The
reduced available arable and grazing land as well as lack report of group discussion is also in line with the report of
of appropriate farm inputs to produce enough food for Desalegn [60] who reported that loose structural linkage
human being and feed for livestock which is in agreement between National AI Center and service giving units,
with the repot of Risse et al. [48] who reported that in absence of collaboration and regular communication
enset production systems there is a shortage of grazing as between National AI Center and stakeholders, lack of
well as arable land, which in turn tends to limit production proper and functional breeding policy and herd recording
of annual crops and/or pastures that contributed to system, inadequate resources in terms of inputs and
shortage of livestock feed resources. facilities, absence of incentives and rewards to motivate

Low Performance of Local Cattle Breeds and Lack of result from AI activities and lowers the proportion of AI
Suitable Breeding System: Low performance of dairy users in regional sites of Ethiopia. Similarly, Minale and
cattle was raised by the members of group discussion as Yilkal [53] in their study reported that the owner of the
one of important problem of dairy development in the cattle had a problem of getting AI services through which
study areas of Gurage zone. It was emphasized that they can upgrade the genetic makeup of their low
indigenous cattle of the area are generally characterized producing dairy animals due difficulties encountered in
by small in size, low milk yield, have slow growth rate and input provision as well as different technical and
remain unproductive for longer period. The amount of milk administrative problems.
produced/cow/day was not more than 1.5 kilogram on the The participants of group discussion, on the other
average, it is insufficient to satisfy the milk consumption hand, indicated that most of dairy cattle owners in the
need of the family which agreed with the  result  of  Beriso study areas of Gurage zone especially those who are
et al. [37] in Aleta Chukko district of southern Ethiopia. living far from towns  of  each  district  administration,
The group discussants also revealed that though AI have no opportunity of getting AI services, cross
service giving activity has started since two decades breeding activity is almost non-existent and  dairy  cattle
targeting on improving productive performance of local in the study areas are dominantly indigenous breeds.
cattle, due to encountered technical and managerial This report is in agreement with the report made by Azage
problems such as improper timing of insemination due to et al. [23] who reported that the number of crossbred
poor heat detection skill of the cows owners and AI cows in rural areas is very low and is mainly concentrated
technicians, inconsistency of AI service provision, in and around major urban and peri-urban centers. As
inconsistent and non-reliable AI input provision, lack of indicated by the members of the group discussion, estrus
interest and poor motivation of the inseminators, experts (Hormone) synchronization coupled with AI of cows was
and officers made the AI service ineffective. The result of commenced since 2011 and the campaign of estrus
group discussants was in agreement with the reports of synchronization and insemination of cows has continued
Samre et al. [57] in and Around Alamata district in Tigray for the last six years. The activities practiced using this

AI technicians become major constraints to get better
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program has encountered a number of technical and increased  and  Girma et al. [52] reported that animals
administrative problems that associated with low consume less water if they have traveled further to the
performances. The reasons for this low performance as water sources.
reported by the groups, have not yet well studied,
however, the campaign has continued. When comparing Animal Diseases: Another major constraints raised by
the estrus synchronization program with the conventional groups in lowering the production and productivity of
(Regular) AI service delivery, the estrus synchronization dairy cattle in the study areas were diseases and parasites
has provided better opportunity of cattle owners in of different kind. Prevalent diseases described by
getting AI services with scheduled approach at their participants include: Anthrax (Amharic name: Aba Senga,
dwellings and with better result (4.5%) of crosses than the Guragigna name: Sutiye), Blackleg (Amharic name: Aba
reported value of (1%) improved cattle population at Gorba, Guragigna name: Yorche Bashe), Foot and
national level [3, 61]. Mouth Disease (FMD) (Amharic name: Aftegir, Guragigna

Shortage of Water: Water scarcity, mostly in the drier Gororsa), Lump Skin Disease (LSD) (Amharic name:
seasons of the year was reported by the group Gurbrib) and it was reported that most of these diseases
discussants as major constraint of cattle production. mostly occur between months of July to December.
Most (82.78%) of livestock keepers relied on rivers as However, the Anthrax was reported to occur during dry
major water sources for their livestock. For households season of the year (November to April) when the
particularly living  in  highland  agroecology  and for condition of animals becomes poor due to inadequate
those living far away from permanent  rivers,  water feed availability.
supply was reported as crucial factor for survival and The other common disease of livestock in the study
lowering  of  productivity  of cattle during dry periods. areas include: Mastitis (Amharic name: Yetut Beshta,
The result of current study varies with the report of Belete Guragigna name: Yetiw Bashe), Pneumonia (Amharic
[50], who reported (48.75%) of house heads in Fogera name: Yesamba Beshta) and Metritis (Amharic name:
District use water for their cattle from ground wells, Yemahtsen Beshta) and have no common time to occur
(47.2%) from rivers and (5.29%) from Lake Tana and but they can attack the animals at any time within the year
ponds. Likewise, Selamawit et al. [36] reported the major when the environments become suitable to multiply and
water source for livestock during dry season in disseminate. Ecto parasites of Tick (Amharic name:
watersheds of North Achefer District of Amhara region Meziger, Guragigna name: Hereb), Lice (Amharic name:
was (49.6%) well, (37.5%) spring and (12.9%) river water Kimal, Guragigna name: Kimar), Fleas (Amharic name:
which was not in agreement with the result of the current Kunicha, Guragigna name: Kirach), Minge mites
study. (Amharic name: Ekek) were common in the area and their

In both agroecologies of the study areas, only infestation was also reported to be high immediately after
(17.5%) of HHs were (N = 360) in a position to get water long rainy season of the year (October to December).
for their animals at a distance of 1-2km, however, (36.94%) Internal parasites were the other reported diseases
and (45.56%) of HHs traveled a distance of 2-4 km and including Faciolla/Liver Fluke (Amharic name: Yegubet
more than 4 km, respectively. In the drier season of the Till), Lung Worm (Amharic name: Yesamba Till) and
year majority (86.4%) of households (N = 360) provided Ascaris (Amharic name: Wosfat) which was commonly
water to their livestock once a day which did not occurred in wet season of the year (early June to
correspond with the result (66.11%) of house heads September).
practiced watering of their livestock two times a day As reported by the group discussants, in most cases
during dry season reported  by  Selamawit  et  al.  [36]. the provision of drugs and chemicals used to treat these
The group discussants participated in the study also livestock diseases and parasites were delivered by
indicated that as the distance to water accessing point government and it is in line with the report of MoARD
increased, the watering frequency of livestock decreased, [78] that revealed those vaccines and medicines required
livestock mostly encountered with weight loss and for the handling of livestock are typically provided on a
reduces the water drinking potential of animals due to highly subsidized basis by the veterinary department of
weakening and it was corresponded with the report of the regional agricultural bureaus and sometimes through
Kassahun et al.[51] who reported that watering frequency project finance. The participants of group discussion
decreased as the distance to water accessing point disclosed  also  that  the  drugs,  chemicals   and  vaccines

name: Ama),BovinePasteurollosis (Amharic name:
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Table 17: Major problems hindering livestock production in study area of Gurage zone.
Priority levels (n) Rank
----------------------------------------------------------------------------------------------------------------------------------------

Major constraints 1 2 3 4 5
Feed shortage (N = 360) (87.0) (7.5) (5.5) - - 1st

Local cattle performance (N = 360) (17.2) (65.0) (3.9) (5.3) (8.6) 2nd

Water scarcity (N = 360) (20.0) (10.0) (55) (5.0) (8.0) 3rd

Livestock diseases (N = 360) (15.0) (10.5) (15) (50.0) (9.4) 4th

N = total sample population of the study, n = level of priority, number in the brackets indicate the percentage of respondents, N = total number of households
of the study. 

provided by the government are not enough to treat the water scarcity and diseases are the major challenges of
disease and parasites of the livestock. The problems dairy production. To achieve better result from dairying:
associated with the provision of drugs and vaccines by efficient storage and utilization of crop residues, improved
the government were not only in quantity but also lag in forage development, improvement in grazing lands,
time of delivery to treat the cases before and on the strategic supplementation of protein and energy rich
commencement of the diseases. feeds, technical intervention to improve productivity and

The inability of getting drugs and vaccines with to reduce risks of enset production, upgrading technical
enough quantity and in time, livestock owners in the and managerial efficiencies of crossbreeding,
study area were forced to buy and utilize some drugs and implementation of efficient livestock health services
vaccines delivered by illegal traders which were not good focusing on preventive measures and developing water
enough to heal sick animals and to protect the animals harvesting structures of shallow to deep well and pond
from being affected. The result of group discussion on constructions based on agroecologies must be
animal diseases outbreak and the mechanism of implemented.
preventions under taken in the study areas agreed with
the results reported by Selamawit et al. [36] and Beriso et ACKNOWLEDGEMENTS
al. [37] who reported that inadequate veterinary service to
handle diseases outbreak was the prevailing constraints The author would like to acknowledge Addis Ababa
of dairy production. Groups participated in the discussion University for the partial financial support of this study.
also indicated the existence of complaints on low The author expresses his heartfelt and deepest
preventive capability of (LSD) vaccine which is the only appreciation to the staff members of the department of
imported and free of charge (FGD).The constraints of agriculture and livestock resource development of Gurage
livestock production identified in current study in general zone and respective staff members of agriculture and
also corresponds with the results made by Dereje et al. livestock resource development offices of Enemor and
[2], Berhanu et al. [6], 7, Dawit et al. [8] and Negassa et al. Aner, Cheha, Ezia and Muhir and Aklil districts for their
[79] who reported that the inadequacy of feed, water support starting from selection of peasant associations to
scarcity, high livestock disease prevalence and data collection. Development agents from each respective
inadequate health care, low productivity of local breeding districts also deserve appreciation for their cooperation in
stock are the main livestock production constraints in farmer selection and their assistance during data
different parts of Ethiopia. collection without their support and unreserved

CONCLUSION

Because of the small amount of milk produced (1.53
kg/day/cow), there is no an opportunity of marketing of 1. Randolph,  T.F.,       E.       Schelling,      D.    Grace,
fluid milk by the HHs of the study areas. The primary C.F.   Nicholson,    J.L.     Leroy,       D.C.     Cole,
objective of cattle rearing is the necessity for high M.W. Demment, A. Omore, J. Zinsstag and M. Ruel,
demand of manure to fertilize the enset fields and for 2007. Invited Review: Role of livestock in human
production of milk and milk products to supplement enset nutrition and health for poverty reduction in
product (Kocho) which is low in protein. Feed shortage, developing   countries.   Journal of Animal Science,
low performance of cattle breeds, inefficient AI provision, 85: 2788-2800.

contribution this study wouldn’t have been possible.
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