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1. Introduction

Ethiopia is believed to have the largest livestock population in Africa with more than 60 million cattle, 31 million
sheep, 30 million goats, 2 million horses, 8 million donkeys, 0.4 million mules, and about 1 million camels [1]. In spite
of such a substantial livestock population, the dairy sector is not developed to the expected level. The poor genetic po-
tential for productive traits, in combination with the sub-standard feeding and management practices are the main con-
tributors to the low productivity [2].

The major species used for milk production in Ethiopia are cattle, camel and goats. Cattle produce 83% of the total
milk and 97 % of the cow milk comes from indigenous cattle breeds [3]. But, production per animal is extremely low
and the lactation milk yield for the indigenous cows was reported to range from 494 to 850 kg under optimum man-
agement [4].

The annual milk production in Ethiopia is estimated to be 3.1 billion litres from cattle and the average milk yield per
cow per day at country level is about 1.4 litres [5]. However, the per capita milk consumption was estimated to be 19.2
kg total [6]. Moreover, selection for high milk production within these indigenous cattle would require a long-term ge-
netic improvement program [7].

The Oromia national regional state is the largest cattle populated region in the country. It is the home of 24,144,361
cattle [1]. In spite of this huge resource, little work has been done about dairying in the region. Lack of management in
relation to feeds and feeding, healthcare, housing and watering were which may lower the performance of dairy cattle
production practices. Hence, the producer may not get reasonable benefit from their dairy activity unless appropriate
improvement strategies have to be introduced. In order to meet the need of producers, it is essential to explore the ex-
isting dairy cattle production, handling practices of milk and milk products, analyse challenges and opportunities of
dairy production for sustainable dairy development in the area.

2. Materials and Methods

The study was carried out at Bako Tibe district which is located at about 251 km West of Addis Ababa. It is located
at 8°55’18” to 9°14°13"N latitude and 37°01°54” to 37°17°07”E longitude and an altitude range of 1,570-2,600 masl.
The total area of the district is about 645 km?. The total population size of the district is 133,584 as living as 22,880
total household heads [8]. The district comprises 28 peasant associations and 4 urban kebeles.

The dominant agro-ecologies zone of the study area is low-lands covering 51%, midland covering 37% and highland
accounting 12% with bimodal rain fall characteristics. The area receives an average of 1,242 mm rain fall annually and
the temperature ranges from 13.3 to 27.9°C. The area is characterised by mixed farming system, where cattle (148,878),
sheep (13,531), goats (15,381), chicken (106,738), horses (3,947), donkeys (9,106) and mules (1,096) are raised along
crops. The major crops grown in the area are maize (dominant), teff, pepper, sweet potato, haricot bean, noug, barley,
wheat, sorghum, mango, banana and sugarcane [9].

2.1 Determination of sample size and sampling procedure

The target population was all households who had lactating dairy cattle. The sample size was determined using the
formula recommended by [10] for survey studies. N=0.25/ (SE) > Where: N= Sample size, SE= Standard error with 95%
confidence level. With the assumption of 4% standard error the research study was used a total of 150 farm households
as sample units.

The district has 32 kebeles and three agro-ecological zones, and then the kebeles were stratified in to three based on
the agro-ecological differences. For the study, three kebeles were selected randomly from 32 kebeles in which one ke-
bele low land, mid land and highland. The sample respondents from each kebeles were selected by random sampling
technique among from a list of farmers registered as milk producers of the respective kebeles. Based on the above in-
formation, Proportional to sample size method was applied to distribute the total sample size across the selected ke-
beles.

2.2 Data analysis

Data were analysed by using descriptive statistics such as mean and standard error, percentage and frequency. Statis-
tical analysis of the primary data was made using the SPSS (Statistical Package for Social Science) version 20. Chal-
lenges and opportunities of dairy production systems; milk utilization and income sources were analyzed and summa-
rized by index method. Index was computed with the principle of weighted average according to the following formula
as employed by [11]:

Index = R*C+R,-1*Cy+.... +R*C,/Y. Ry*Ci+ R, 1*Cy....R1*C,,

Where;

Rn= Value given for the least ranked level (example if the least rank is 5th rank, then

Ry=5, Rpi=4 and ... Ri=1).

C,= Counts of the least ranked level (in the above example, the count of the 5™ rank = Cn, and the counts of the 1
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rank = C1).
3. Results and Discussion
3.1 Livestock herd size and population trends

The overall present average (£SE) Tropical Livestock Unit (TLU) numbers per household for the study area was
shown in Table 1. The figure indicated that the average population of cattle and chickens were greater than the average
population of small ruminants and equines in the study areas. The overall average cattle per household heads’ in the
current study were less than the previous finding reported by [12] that the average cattle holding per household in cen-
tral highlands of Ethiopia was 8.6+0.8. The lower cattle holding per household observed here may be related to man-
agement situation and farming practices which may effect on the cattle population.

When the preceding livestock quantity compared with the present time, majority of them (79.3%) mentioned that the
trend of their livestock number has been decreasing. This was due to several reasons discussed by group participants
that might include diseases and parasites, lack of knowledge, poor access to inputs and services, lack of credit services
and shortage of land because of expansion of crop cultivation. Institute of Biodiversity Conservation (IBC) [13] re-
ported that indigenous cattle breeds populations were at decreasing trend due to feed shortage as a result of degradation
grazing areas, expansion of crop cultivation and trypanosomosis.

Table 1. Average (xSE) current tropical livestock unit (TLU) and composition per HHs in the study area
Agro-ecology

Livestock Composition Lowland N=58 Midland N=50 Highland N=42 Overall Mean (N=150)
Mean £SE Mean +SE Mean £SE Mean £SE
Cattle 5.1+0.9 5.3+0.8 5.1+0.8 5.2+0.5
Small ruminants 0.3+0.3 0.31£0.3 0.28+0.4 0.3+0.2
Equines 0.66+0.2 0.67+0.1 0.67+0.1 0.67+0.1
Chickens 0.06+0.4 0.07+0.4 0.05+0.4 0.06+0.2

N= Number of respondents, SE=Standard error
3.2 Cattle herd structure

The average numbers (SE) of indigenous and cross breed cattle owned by respondents in the study area were shown
in Table 2. The result revealed that the majority of the cattle in study area are indigenous cattle. The outcome is in con-
sistent with [14] reported that about 98% of the total cattle population was indigenous cattle population, 1.6% of the
cattle populations in Ethiopia were crossbred and 0.2% exotic cattle. Similarly, [15] also reported that the majority of
dairy cows were indigenous animals, which have low milk production performances in Bako Tibe district, West showa,
Ethiopia.

The average number of lactating cows per household in this study is similar to other nearby districts as reported by
[16]. In the study area, crossbred dairy types are not commonly owned by farmers, especially in the mid- and highlands.
Relatively more crossbred cows are owned by farmers in the low lands, which makes the study area unique from this
aspect.

Table 2. Cattle herd size (Mean+SE) owned at HHs and according to agro-ecological differences

Agro-ecology

Cattle type Lowland N=58 Midland N=50 Highland N=42 Overall Mean (N=150)
Mean +SE Mean £SE Mean +SE Mean £SE
Indigenous
Lactating cow 1.1+0.1 1.240.1 1.4+0.1 1.3+0.1
Dry cow 0.6+0.1 0.3+0.1 0.5+0.1 0.5+0.1
Calves<lyear 1.3+0.1 1.2+0.1 1.4+0.1 1.3+0.1
Heifers 0.8+0.2 1.2+0.2 1.2+0.2 1.03+0.1
Bulls 0.7+0.1 0.6+0.1 0.540.1 0.6+0.1
Oxen 2.2+0.2 2.7+0.2 2.2+0.3 2.2+0.1
Crossbred
Lactating cow 0.1+0.1 - - 0.03+0.02
Dry cow 0.03+0.02 - - 0.01+0.01
Calves less than lyear 0.1+0.1 - - 0.03+0.02
Heifers 0.1+0.1 - - 0.03+0.02

N= Number of respondents, SE=Standard error
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3.3 Challenges and opportunity of dairy cattle production

3.3.1 Challenges of dairy cattle production

The major challenges of dairy production in the study area were ranked according to the respondents (Table 3). The
result prevails that shortages of land for grazing or forage development in the area were ranked as the first most impor-
tant challenges of dairy cattle production in the surveyed areas. This finding agrees with reports of [17]. Likewise,
Shortage of feed and feed resources, lack of access to improved breeds, market and credit services were the major dairy
development challenges in the Southern-Ethiopia.

Shortage of grazing land was the major challenges of dairy production identified in highland agro-ecology which
could be due to the majority of natural pasture areas were being converted to crop production. On the other hand, in the
midlands of the study are the sever challenge was inadequate animal feed resources due the shifting of grazing land to
crop land that leads shortage of grazing land. Similar report [18] indicated that overgrazing was common due to inade-
quate use of natural pasture in Sidama Zone, southern Ethiopia.

However, in the lowland agro-ecologies of the study area most severe challenge as discussed by the respondents were
animal health problem than shortage of animal feed resources. The current study is in consistent with [19] who re-
viewed that the prevalence of various animal diseases affects dairy development programs in various scale, depends on
ecological zones and management levels, including tick borne diseases, internal and external parasite and infectious
diseases.

Table 3. Challenges for dairy cattle production in the study area by agro-ecology

Agro-ecology

Challenges Lowland (N=58)  Midland (N=50)  Highland (N=42) im?e‘;e[ﬁ:e'an
Index Index Index
Shortage of land for grazing or forage development 0.18 0.24 0.40* 0.28*
Animal health problems 0.31* 0.27 0.19 0.26
Inadequate animal feed resources 0.21 0.29* 0.21 0.24
Inefficient Al services 0.10 0.06 0.10 0.09
Lack of capital 0.10 0.05 0.05 0.07
Inadequate extension and training services 0.08 0.06 0.04 0.06
Milk market linkage problems 0.03 0.05 0.01 0.03

N= Number of respondents, Index = sum of [(4 x number of responses for 1% rank + 3 x number of responses for > rank + 2 x number of responses
for 3 rank + 1 x number of responses for 4™]/(4 x total responses for 1% rank + 3 x total responses for 2™ rank + 2 x total responses for 3 rank + 1
x total responses for 4™ rank). *The higher the rank for a given reason, the greater its severity.

3.3.2 Opportunity of dairy cattle production in the study area

From the present study, it was known that there were huge opportunities for dairy cattle production in the study areas
(Table 4). These are important requirements for sustainable dairy farming. From this result, opportunity of the dairy
cattle production ranked next to water access was indigenous knowledge. From this finding, it is concluded that the ex-
istence of diversity of dairy and agro-ecologies coupled with diverse flora species rendered the area to have indigenous
knowledge. This is consistent with [20] that indicated all rural and nearly half of the urban dwellers are not Orthodox
followers, thus no fasting period against dairy products consumption in Gambella. Dairy producers also stated that they
have the tendency to continue to work and expand their dairy farming activities. This finding was adjoining with the
reports of [19] who reviewed about dairy cattle production and indicated that dairy farm created different opportunity
including: large diversity and population of cattle, employment opportunities and service providers.

3.4 Dairy cattle husbandry and management Practices

3.4.1 Feeds and feeding

The major sources of feeds in the study area were natural pasture, cereal crop residues, and grass hay and crop after-
math. The contribution of these feed resources, however, depends up on the agro-ecology, season, the types of crop
produced, and accessibility and production system.

In the lowland areas among cereal crop residues used, maize and sorghum Stover is the major feed resources. While
teff, wheat and barley straw are important feed resources in the midland and highland areas (Table 5). Feed resources
obtained in the present study is similar with the results of [7] who reported the main feed resource for local cattle be
grazing of natural pasture and crop aftermaths and crop residues in Tigray regional state, Ethiopia.

The feed sources in midland (30%) from crop residue were greater than that of lowland (25%) agro-ecology. The
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contribution of natural pasture grazing land was lower because of the delineation of dominant cropland to integrate with
livestock and the grazing lands had been given to the organized landless youths living around the area. Low altitude
agro-ecologies had still used natural pasture as a major feed source of dairy animals. Similar reports presented by [21]
in the highlands and midlands, various food crop residues including cereals crop residues are providing considerable
quantity feed.

Table 4. Rank of opportunity for dairy cattle production practices by agro-ecology

Agro-ecology

Opportunity Lov!Iand Mi(iland Highland Overall index
(N=58) (N=50) (N=42) mean
Index Index Index

Auvailability of water throughout the year 0.30* 0.31 0.31 0.31*

Indigenous knowledge 0.26 0.16 0.14 0.19

Absence of cultural or religious pr_ohibition of dairy 0.07 0.23* 0.20% 017
products consumption

High demand of dairy products 0.07 0.16 0.25 0.16

Large diversity and population of cattle 0.15 0.09 0.00 0.08

Relatively cheap farm labor 0.04 0.04 0.10 0.06

Service providers 0.03 0.004 0.00 0.01

N= Number of respondents, Index = sum of [(4 x number of responses for 1% rank + 3 x number of responses for > rank + 2 x number of responses
for 3 rank + 1 x number of responses for 4™]/(4 x total responses for 1% rank + 3 x total responses for 2™ rank + 2 x total responses for 3 rank + 1
x total responses for 4" rank). *The higher the rank for a given reason, the greater its prospect.

Table 5. Major feed sources and feeding systems identified in the Bako district

Agro-ecology

Feed sources Lowland (N=58) Midland (N=50) Highland (N=42) Overall (N=150)
% % % %
Grazing natural pasture 44.8 38.0 40.5 41.3
Cereal crop residues 25.9 30.0 16.7 24.7
Crop aftermath/stubble grazing 12.1 18.0 26.2 18.0
Hay 12.1 14.0 16.7 14.0
Concentrates 52 - - 2.0
Feeding systems
Free/continues grazing 82.8 82 88.1 84.0
Grazing with supplementary feeding. 121 12 7.1 10.7
Zero grazing or cut and carry 5.2 6 4.8 5.3
Ways of feeding systems
. Yes 81 82 26.2 66
Group feeding
No 19 18 73.8 34
Group feeding based on
Age 19.6 - - 6.0
Sex 28.3 36.6 90.9 26.0
Breed 6.5 - - 2.0
Reproduction status 457 63.4 9.1 320

N= Number of respondents

3.4.2 Housing and waste management practices

Dairy animals are often housed at night and the type of housing provided varied depending upon the classes of dairy
animals, agro-ecology and physiological stage of dairy animals. Out of all respondents’ interviewed, the majority of the
farmers (69%) keep in enclosed barn for indigenous dairy cattle, while some keep them (4%) in the farmer’s house
mixed with people, (2%) separated room in the family house for crossbred. The rest of the respondents herded in tem-
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porary mobile corrals Dallaa on crop fields to allow them to drop manure and urine in order to fertilize farmlands. The
experience from different production systems shows that manure is an important input for crop production and for nu-
trient recycling in the study areas. Moreover, manure is an alternative source of energy (in the form biogas) this was not
observed in the study areas.

3.4.3 Breeding Practices

As shown in Table 6, mating type was presented to the sampled households. Accordingly, in lowland agro-ecology
94.8% of the respondents practice natural mating whereas, all respondents practice natural mating in midland and high-
land agro-ecology of the study areas. In this case, bulls are commonly run with cows all year round and breeding is thus
uncontrolled. As cattle herders do not use control breeding, the reproduction of their cattle is primarily regulated by
seasonal feed availability.

The shortage of Al services and unwillingness of technicians were the major problems stated in the area. Bulls can be
used for two main types of natural mating, either free mating in the grazing or controlled mating. In free mating system,
heat detection is carried out by the bull and cows in heat are usually mated several times during each heat period. This
result is similar with the report of [22] that, 89.5% of smallholders’ farmers use natural mating and Al services was not
accessible at all in Southern, Ethiopia.

Table 6. Breeding methods, selection criteria of breeding bull and dairy cattle (%)

Agro-ecology

. Lowland Midland Highland _
Variables Group (N=58) (N=50) (N=42) Overall (N=150)
% % % %

. . Bull (natural mating) 94.8 100 100 98.0
Breeding practiced

Al used 5.2 - - 2.0

Having own breed- Yes 51.7 44 38.1 45.3

ing bull No 48.3 56 61.9 54.7

If absent sources of Neighbours bull 60.7 80.6 84.6 42.7

bull Communal bull 35.7 19.4 15.4 13.3

Artificial insemination 3.6 - - 0.7

Large body size 50 48 33.3 44.0

Selection criteria of Temperament 26.8 14 31 233

breeding bull

Normal Testicle 23.2 38 35.7 31.3

Large body size 41.4 30 7.1 28.0

) o Present and equal teats 22.4 48 23 40.0
Selection criteria of

dairy cow/heifer Large udder and teat 19 14 6 16.0

Milk production background 17.2 8 10 16.0

(history)

N= Number of respondents

3.4.4 Water resources and watering practices

There are different sources of water in the district. The main sources of water classified in the current study areas
were rivers, spring water and hand dug well. However the availability of these water resources depends on the season
and distance from the household. Availability of water also affects voluntary feed intake [23]. The majority (80%) of
the households achieve water from rivers, whereas (12%) and (8%) from well/bore holes and spring water respectively.

About (70.7%) of the dairy producers water their dairy animals ad-lib, 26.7 and 2.7% water two times per day and
once per two day respectively. Generally, the frequency of watering to their dairy animals varied based on the
agro-ecology, season of the year, the age structure of the herd, physiological stages of the animals and access to water.

3.4.5 Health problems

Diseases in dairy animals affect reproduction, milk production, milk quality and cause mortality and morbidity. From
this figure trypanosomosis was cited as the most important disease in the area. Poor animal health service and lack of
improved management are the major constraints for dairy development in Ethiopia, which caused poor performance
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across the production systems [24]. The present study is consistent with [25] report that the major disease in the rural
highland system of Fogera includes trypanosomosis. Out of all household interviewed (58%) used taking to traditional
healer, (27.7%) taking to private clinic and while (17.3%) taking to government clinic to treat their dairy animals.

As a result, a wealth of indigenous knowledge in animal health care is the major means of treating animals in the
surveyed areas. Traditionally women drench herbs to sick animals as the male member of the household is responsible
in collecting the herbs from the field especially around rivers. During group discussion indicated that there is no regular
visit occurred by veterinarians followed by long distance to the veterinary clinics those things aggravate the loss of
animals due to disease.

Table 7. Major dairy animals’ health problems in the area (%)

Agro-ecology
Major health problems of dairy

cattle Lowland (N=58) Midland (N=50) Highland (N=42) Overall (N=150)
% % % %
Trypanosomosis 431 6 31 27.3
Pasteurollosis 6.9 22 31 18.7
Blackleg 13.8 16 9.5 13.3
Leeches - 36 28.6 20.0
Parasitic Infection 36.2 20 - 20.7

N= Number of respondents
3.5 Milk production, utilization and reproduction performance

3.5.1 Milk production performance

The first and most important purpose of dairy cattle production is to provide milk for family use and sale. However,
milk yield of indigenous cattle is very low. In Table 8 below, productive performance of local and crossbred of dairy
animals in the study area were shown.

Milk yield on average basis of the LL was calculated without taking into account the initial low production, peak
yield and the declining in production in the last phase of the lactation. The overall mean of daily milk off take (DMO)
of indigenous dairy cows were reported by respondents as 1.7+0.03 and 1.5+0.01 L/day/cow during wet and dry seasons
respectively.

The study revealed that the average DMO (+SE) of local cows in each agro-ecology were not different. However,
there was a seasonal variation; which means the average DMO during wet season is greater than average DMO gain
during dry season. The current study is consistent with the report of [22] that indicates variation in milk yield between
seasons in the Southern Region, Ethiopia.

The average (+SE) volume of milk produced/day/cow in the present study (1.6+0.03 liters) is more or less similar to
[26], with the value of 1.7+0.1 L/day/cow from local breed indigenous Arsi cows. Indigenous breed of cows are gener-
ally considered as low milk producers. However, they were the major source of milk in the study area. The average LL
of current study for local dairy cows is similarly reported by [31] which was 7.6+0.1 months in Gindeberet of West
Showa Zone, Oromia Regional State. But it is lower than 9.5 months reported by [27] for local cows in the East Showa
zone of Oromia region. Generally, it was reported that the average DMO per cow for local breeds at country level is
about 1.4 L whereas the average LL was estimated to be about six months [5].

The average MO (SE) produced L/day/cow of crossbred in the current study is 6.5+0.3 and 5+0.6 during wet and dry
seasons respectively. The current result for crossbred is lower than the finding of [28] who reported an average DMO
(£SE) of 7.3+4.6 L/day/cow at Debremarkos of Amhara Regional State, Ethiopia. The difference might be almost cer-
tainly related to poor management practices. The average LL (+SE) for crossbred was 9.00+0.587 months and result
was comparable with the findings of [29] who reported that the average LL of crossbreds of dairy cows at Jimma town
Oromia Regional State was 9.13+1.9 months.

In general dairy animals in the study area depends mostly on the management of the herder, may the herder prolong
the lactation length for the sake of continues milk production or dry off the dam at early stage for the purpose of breed-
ing the cows.

3.5.2 Milk utilization

Consumption pattern of milk and milk products produced at home varies depending upon the amount of milk pro-
duced per household, and access of market, season of the year, and fasting period. In Table 9 shown below, the milk
utilization form of the households was prioritized. The figure shows that the majority of the respondents were used for
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processing, home consumption, sale and calf feeding in their descending order. However, dairy animals produced in the
area are small scale; the primary objective of keeping dairy cows in the study area was for milk production to transform
various milk products. Milk is used in a variety of ways in the study area: as fresh liquid milk, fermented milk (Ergo),
butter, cottage cheese (Ayib), buttermilk (Arrera) and whey (Aguat). The importance of milk in the diet of Ethiopians
differs according to the farming system and the socio-cultural setup [30]. In addition, during group discussion they ex-
posed that, the consumption pattern of milk and milk products produced at home varies depending upon the amount of
milk produced per household, dairy production system, market access, season of the year and fasting period.

Table 8. Mean and standard errors of productive parameters of local and crossbreds of dairy cattle

Agro-ecology
Variables Lowland (N=58) Midland (N=50) Highland (N=42) Overall Mean (N=150)
Mean +SE Mean +SE Mean +SE Mean +SE

Local breeds

Lactation length (months) 7.6+0.2 6.9+0.14 7.2+0.17 7.3+0.1
Milk yield during wet season (lit/day/cow) 1.740.04 1.6+0.05 1.740.04 1.74£0.03
Milk yield during dry season (lit/day/cow) 1.5+0.06 1.47+0.06 1.5+0.06 1.5+0.03
Crossbreeds
Lactation length (months) 9+0.6 - - 9+0.6
Milk yield during wet season (lit/day/cow) 6.5+0.3 - - 6.5+0.3
Milk yield during dry season (lit/day/cow) 5+0.6 - - 5.00+0.6

N= Number of respondents, SE= Standard Error

Table 9. Milk utilization ranked by households in the study area

Ranked (no of responses) (N=150)

Milk utilization form Overall index Mean
1 2 3 4
For processing 87 120 - 3 0.47
Home consumption 60 - 40 - 0.21
Calf feeding - 30 110 - 0.21
For sale 3 - - 147 0.11

N= Number of respondents

3.5.3 Reproductive performances

As represented in Table 10, the parameters for reproductive performance such as age at first service (AFS), age at
first calving (AFC) and Calving interval (Cl) of both local and crossbreeds cows were shown. The average AFS and
AFC is more different between the agro-ecology; the AFS and AFC in highland is greater than that of lowland but that
of midland and lowland is more or less similar for local dairy cows. The supposed reasons for the shorter AFS in the
lowland and midland might be for the availability of pastureland while compared with highland in the study area.

The overall average AFS identified for local and crossbreds heifers were 44.45+0.167 and 29.33+0.33 months re-
spectively. The current result reported for local cows was agreement with the report of [31] who reported 45.3+0.5 at
Abuna Gindeberet Oromia Regional State.

The overall average AFC for local and crossbreds in the study area were; 54.5+0.2 and 38.4+0.5 months respectively.
The result of this study for local cow was higher than the value (50.6+6.9) reported by [29] in Dandi district of West
Shoa Zone. However, it was almost similar with the value (53.5£7.7 months) reported by [32] in Bure district of Am-
hara Regional State. The longer age at first calving in the study district might be due to feed shortage and management
status of dairy cows in the area. The overall average CI for both local and crossbreds in the area were; 16.7+0.04 and
14.3+0.8 months respectively.

The current finding was lower than the finding of [31] reported 20.9+0.2 months for calving interval of local cows
and 17.7+1.23 for crossbreds at Abuna Gindeberet Oromia Regional State. Similarly, the reported average Cl in the
study area were less than reported the value (24.9 months) [33] who reported for indigenous breed in North Showa,
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Oromia regional state. However, the current result is comparable with the reported [34] that, the mean age of CI for
local cow was 16.8 months in Borana zone, Oromia Regional State. But the difference could be explained mainly by
environmental factors such as nutritional management.

Table 10. Mean and standard errors of reproductive parameters of local and crossbreds of dairy cattle

Agro-ecology

Variables
Lowland (N=58) Midland (N=50) Highland (N=42) Overall Mean (N=150)

Mean +SE Mean +SE Mean +SE Mean +SE

Local breeds
Age at first services (months) 43.8+0.2 43.8+0.2 46.1+0.3 44.5+0.2
Age at first calving (months) 53.8+0.2 53.8+0.2 56.2+0.3 54.5+0.2
Calving interval (months) 16.6+0.1 16.7+0.1 16.66+0.1 16.7+0.03

Crossbreeds
Age at first services (months) 29.3+0.3 - - 29.3+0.3
Age at first calving (months) 38.4+0.5 - - 38.4+0.5
Calving interval (months) 14.3+0.8 - - 14.3+0.8

N= Number of respondents, SE= Standard Error
3.6 Milk and milk products handling practices

Hygienic milk production is important and should take into account the sanitation of the barn, personnel involved in
milking and the utensils used to collect and store milk. Milk and milk products handling utensils, purpose and plants
used for smoking followed in the study area were given in Table 11. The material used for milking, stor-
age/fermentation and processing are different and diversified in the study area. The study revealed that the majority of
the respondents used plastic container for milk and milk products handling.

As other small holder milk producers in many parts of the country, milk producers of the area were using tradition-
ally prepared and plastic materials to handle and store milk and milk products. As observed during survey period farm-
ers in the study area were using locally made traditional equipments for milk handling purpose. Among them, “Okkote”,
and “Qabee” were used “Okkote”/clay pot for milk storage. “Kubaya”/plastic sources, and “Cilfaa” /stainless steel
sources were used for butter handling in the study areas. This finding is similar with the report of [35] that dairy farmers
in North western Ethiopian high lands were using different milk utensils for collecting, storing and handling of milk and
milk products. The same is true that [4, 36] also found milk producers using traditional materials for milk handling,
storing and churning in their respective study areas in Amhara regional state.

All of the respondents in the surveyed areas of three agro-ecology practice smoking of milk utensils for different
purposes. The major purpose of smoking milk vessels reported by the respondents was for good flavor (91.3%) and for
longer shelf life of the products (8.7%). Smoking of milk and milk products utensils was a common practice and milk
producers had different reasons for smoking these utensils in the present study area. The major reasons were: for good
flavor of the product, for longer shelf life of the products. The finding of the current study was in line with the report of
[26] stated that nearly all inhabitants of in Mid Rift VValley of Ethiopia were smoked milk vessels as a traditional pre-
servative method to improve the taste and quality of milk and milk products. In the same way practices of milk utensils
smoking was also reported by [32, 36, 37] in Bure, Meiso and Metema districts respectively.

The plants that are used for cleaning and smoking milk vessels are shown in table below. All the households practice
washing the milk utensils used for milking and storing of milk and milk products. The most common product/plant used
for smoking milk utensils in the area were, “Xaaxessaa” (Rhus natalensis) (32.0%), “Dabaqgaa” (Terminalia laxiflora)
(22.7%), “Kusaayee” (Ocimum hardiense) (20.7%), “Ejersa” (Olea africana) (17.3%) and the rest used “Qadiidaa”
(Rhamnus staddo). From these plants according to the farmers explanation “Kusayee” (Ocimum hardiense) is used also
for cleaning purpose while all the rest plants used for smoking purposes. The current finding is in line with the findings
of [38, 39] in eastern Wollega, West shoa, and central highlands of Ethiopia, respectively who reported “Ejersa” (Olea
africana) is commonly used for smoking milk equipments. This result also agreed with the result of [40] reported that
milking utensils were smoked with different aroma producing plants like Olea africana and Juniperous procera. Based
on agro-ecology the type of smoking plants are not similar this might be due to different environmental requirement for
plant species.
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Table 11. Milk and milk products handling utensils, purpose and plants used for smoking (%)

Agro-ecology

Variables Lowland (N=58) Midland (N=50) Highland (N=42) Overall (N=150)
% % % %
Clay pot 17.2 56.0 9.5 28.0
plastic container 39.7 30.0 28.6 33.3
Bottle Gourd 10.3 - 57.1 20.0
Stainless steel 3238 14.0 4.8 18.7
Purpose of smoking
For good flavour 79.3 100.0 97.6 91.3
For longer shelf life of the products 20.7 - 2.4 8.7
Products/plants used for smoking and cleaning
(VN. Dabaka) (SN. Terminalia Laxiflora) 58.6 - - 22.7
(VN. Kusaye) (SN. Ocimum hardiense) 41.4 6.0 9.5 20.7
(VN. Ejersa) (SN. Olea Africana) - 38.0 16.7 17.3
(VN. Xaxesa) (SN. Rhus natalensis) - 56.0 47.6 32.0
(VN. Qadida) (SN. Rhamnus Staddo) - - 26.2 7.3

N= Number of respondents VN= Vernacular Name, SN= Scientific Name
3.7 Marketing systems of milk and milk products

According to the respondents’ opinion during RMA observed, milk and butter were sold in the study area. The results
in the current study are comparable with the report [41] who reported that selling of butter is a common practice in
Dangila district Amhara Regional State. In the present study, farmers practice informal marketing system where they
sell their milk and milk products.

According to the respondents, the reported sale of outlets for butter was open local market (62.7%), farm gate (21.3%)
and delivery to buyer (16.0%). The reason for choice of outlets reported includes good prices (74.7%), short distances
(14.0%), reliable customers (6.7%) and the rest mode of payment. The reported buyer type known in the areas were
consumers (53.3%) and traders (46.7%) while the reported modes of payment were cash.

Table 12. Milk and butter sales outlets, choice of outlets, buyer type and mode of payment (%)

Agro-ecology Overall (N=150)

Products Groups Lowland (N=58) Midland (N=50)  Highland (N=42)
% % % %
Sales outlets of butter
Delivery to buyer 100 0 0 2
Reason for choice of outlet
. Reliable customer 100 0 0 2
Raw milk
Buyer type
Trader/Retailers 100 0 0 2
Mode of payment
Cash 100 0 0 2
Sales outlets of butter
Farm gate 17.2 12.0 38.1 21.3
Open local market 79.3 68.0 333 62.7
Delivery to buyer 34 20.0 28.6 16.0
Reason for choice of outlet
Good price 75.9 80.0 66.7 74.7
Butter Shprt distances 13.8 4.0 26.2 14.0
Reliable customer 5.2 10.0 4.8 6.7
Mode of payment 5.2 6.0 2.4 4.7
Buyer type
Consumer 62.1 44.0 52.4 53.3
Trader/Retailers 37.9 56.0 47.6 46.7
Mode of payment
Cash 100 100 100 100

N= Number of respondents
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4. Conclusion

Dairy cattle production in the area is not improved, as only few crossbreeds prevails, shortage of grazing lands, health
problems and lack of working capital are some of the major reason for poor performance of dairy cattle production and
cause a huge loss of production and productivity of dairy cattle in the area.
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