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Abstract

The study was conducted in the north Shewa and south Wollo zones of the Amhara region to identify farmers’ sheep production systems and breeding practices. The 
study included 80 farmers in total. A chi-square test was implemented for qualitative data, considering the district as the main factor. Quantitative data were also analyzed 
using a general linear model (GLM), considering the district as the main factor. Both qualitative and quantitative data are analyzed using SPSS version 22. The main sepa-
ration was implemented using Duncan’s post-hoc multiple comparison method at a 5% error term. For the ranked data, indices were calculated using: index = [3 for rank 1 
+ 2 for rank 2 + 1 for rank 3] given for particular variables, divided by [3 for rank 1 + 2 for rank 2 + 1 for rank 3] using Microsoft Excel 2016. Income (0.4) and meat sources 
(0.24) are the main aims of sheep production in all districts. The overall ram selection criteria are shape, growth, color, and size, with respective orders of 0.34, 0.27, 0.23, 
and 0.14. Communal grazing, stall feeding, and private grazing are methods of sheep feeding. Moreover, supplementary feeding during the dearth period is practiced. Most 
farmers use rams without selection, mainly from their fl ock, neighbors’ rams, and rams from grazing areas along the study areas, and in this case, inbreeding. Therefore, 
sound alternative breeding and continuous awareness creation are needed to reverse the problem.
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Introduction

Ethiopia has a huge and diverse sheep population, and this 
genetic diversity is a prerequisite for the present and future 
livelihoods of the large rural poor farmers [1]. Indigenous 
sheep in Ethiopia have a multipurpose role for smallholder 
farmers as sources of income: meat, skin, manure, coarse wool, 
or long, hairy fl eece. They are also a means of risk avoidance 
during crop failure. In general, small ruminant species 
provide tangible and intangible benefi ts to farmers who keep 
them and the Ethiopian economy as a whole [2]. Ethiopia’s 
major sheep production systems include the traditional 
management system (the pastoral, agro-pastoral, and mixed-
crop livestock systems) and the government ranches, which 
are characterized by different production goals, priorities, 
management practices, and constraints [3]. Sheep are reared 
in extensive systems with minimal inputs; they are kept 
virtually as scavengers, particularly in mixed-crop livestock 
systems. It has been reported that sheep are produced in two 

main systems: sheep barley systems in sub-alpine areas and 
pastoral systems in arid lowlands. The majority of people in the 
highlands keep small fl ocks and practice mixed-crop livestock 
agriculture, whereas those in the sub-moisture, cold, very 
high-altitude areas and in arid lowlands keep large fl ocks in 
pastoral production systems [4].

Identifying breeding traits and designing a breeding 
program are less applicable in traditional production systems. 
However, farmers select their breeding ram and ewe even 
if their selection criteria differ based on the agroecologies, 
fl ock size, housing type, and culture of the communities [5]. 
Knowing indigenous animal breeding practices, techniques, and 
production systems is very important to develop sustainable 
genetic improvement schemes in a small-holder situation. 
Lack of such knowledge leads to unrealistic breeding goals for 
genetic improvement [6]. Moreover, in the past, in our country, 
different improvement activities, including crossing, nucleus-
based breeding, and recently community-based breeding, were 
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conducted. However, the effectiveness of the programs, mainly 
crossing and nucleus-based breeding, failed due to a lack of 
proper identifi cation of the production system and breeding 
practices. Therefore, the study aimed to identify the production 
system and breeding practices of farmers to produce sheep in 
the study areas and adjacent areas.  

Materials and methods 

Study areas selection 

The study was conducted in North Shewa (Menz Mama and 
Merehabete) and South Wollo (Wereillu) zones as presented 
in Figure 1.  The areas selected are based on production 
potential from preliminary information. The study sites were 
selected with respective district experts by considering road 
accessibility, potential, and representativeness. 

Site selection and Methods of data collection 

The data were collected using the FAO farm animal 
production system, phenotypic characterization guidelines, 
and questionnaire formats translated into the local language 
(Amharic) [7]. The farmer who gives an ample amount 
of information was selected purposefully based on their 
experience with sheep production in accordance with village-
level animal science experts. The farmers give information 
based on the prepared questionnaires by raising each question 
line by line. A total of 80 farmers were included in the study 
(33, 24, 23) for the Menz Mama, Merehabete, and Wereillu 
districts, respectively.

Data management and analysis 

Both qualitative and quantitative data were entered, cleaned, 
and analyzed using SPSS version 22. All qualitative data were 
subjected to a Chi-square test, with district serving as the 
main effect. A general linear model (GLM) was implemented 
for quantitative data, and also analyzed districts as the main 
effect. A signifi cance test was implemented at 5% level of 
error for both types of data. Post hoc test mean separation 
was conducted using Duncan multiple ranges for quantitative 
farming data. Indices were calculated using: index = [3 for rank 
1 + 2 for rank 2 + 1 for rank 3] given for particular variables, 
divided by [3 for rank 1 + 2 for rank 2 + 1 for rank 3] using 
Microsoft Excel 2016.

Results and discussion

Socioeconomic characteristics of respondents 

General information on the sex, age, and level of education 
of the respondents is presented in Table 1. The majority of the 
respondents (97.5%) were male and varied at P<0.05. Variation 
may be due to social, cultural, and economic factors, but this 
gives rise to gender inequality and needs to be corrected through 
continuous awareness creation [8]. Ownership of livestock was 
infl uenced by the respondents’ age (P<0.05), and 30.4% of 
respondents were in the age group of 41–50. This may provide 
an opportunity for livestock intensifi cation in general and 
sheep in particular, since this age group is prime working age 
and can easily adopt new technology. This helps boost sheep 
production by designing an appropriate breeding program with 

Figure 1: Map of the study areas.
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effective health and feeding practices [9]. Generally, knowing 
household socioeconomic information is vital to the nature 
and effectiveness of any research or development activity 
for intervention and policy design, technology adoption, 
extensions, policy analysis, evaluation, training, and other 
purposes [10].

Income source of farmers 

The income source of farmers and the order of income in 
the study areas are presented in Table 2. Accordingly, crop 
production is the main income source (0.56), while livestock 
production covers the next rank of income source (0.39). 
Because the study was conducted in the highlands, mixed 
production is a common form of production. Therefore, 
livestock production in general and sheep production in 
particular should be undertaken with this scenario in mind. 
The form of production is similar to the fi ndings [11,12]. In the 
study areas, sheep production is the main income source (0.42), 
following cattle production. Sheep are the main income source 
for fulfi lling household expenses (fertilizer buying, educating 
their children, and food consumption). While cattle (0.36) are 
mainly used for plowing their land for crop production [13].

Livestock composition and herd/fl ock size 

The number of livestock per species is presented in Table 
3. Based on this, sheep fl ock size and donkey herd size have 
variations (P<0.05) among the study areas. Lower sheep fl ock 
size observed in Merehabete, while other districts have no 
variation among them. The lower observation may be related 
to the agro-ecology of Merehabete (the area has more gorges 
and is humid), which is more suitable for goat production 
than sheep production. The average fl ock size of the sheep 
population in Merehabete is in line with the sheep population 
in southern Ethiopia [14,15]. The average fl ock size of the sheep 
population in the study areas is lower than the average sheep 
population in Afar and Menz [16]. The fi nding indicates that 
the population size of Menz indicates a decreasing trend. This 
may relate to the shrinking of communal grazing land into 
area enclosures or crop production. The lowered (P<0.05) herd 

size of donkeys was also observed in the Merehabete district, 
while others have similar herd sizes. The average herd size of 
donkeys in the Merehabete district is lower than the reported 
donkey population in mixed-crop livestock production areas 
(small-scale livestock production in the highlands) [17]. The 
average herd size of cattle and chickens has no variation 
(P<0.05) among districts. The herd size of cattle and the fl ock 
size of chickens are in line with the report of CSA in the mixed 
production system [18]. 

Flock structure of sheep 

The fl ock structure of the sheep population by age group 
and sex is presented in Table 4. The fl ock structure of sheep 
shows variation (P<0.05) among study areas. Based on this, 
a sheep population of less than 3 months of male sheep 
in Wereillu has a better population size. Moreover, sheep 
populations between the ages of 3 and 6 months show less 
numbering in the Menz Mama district. Furthermore, female 
sheep under the age of 3 months also show variation, and 
in the Wereillu district, a better population size is observed. 
Generally, a better population size is observed for females, 
and the fi nding is in line with the north-west Amhara region 
[19]. The fl ock structure can show the replacements, breeding 
ewe and ram, and sex ratio of sheep to sustain production. The 
sex ratio of sheep in the study areas is 1 ram to 4 ewes, which 
shows a better sex ratio for conducting breed improvement. 
Generally, the sex ratio is better than that of the Begait sheep 
breed of Ethiopia [20].

Objective of sheep production 

The objective of sheep production is presented in Table 
5. Accordingly, income sources are the main aim of sheep 

Table 1: Sex, age, and education level of respondents’ frequency (%).

 Sex
Districts

X2(P.value)
Menz Mama Merehabete Wereillu overall

Male 32(40.5) 22(27.8) 23(29.1) 77(97.5)
4.7(0.095)

Female 0(0) 2(2.5) 0(0) 2(2.5)
Age 

<18 years 0(0) 3(3.8) 0(0) 3(3.8)

27.26(0.007)

18-30 2(2.5) 4(5.1) 1(1.3) 7(8.9)
31-40 9(11.4) 1(1.3) 10(12.7) 20(25.3)
41-50 14(17.7) 4(5.1) 6(7.6) 24(30.4)
51-60 5(6.3) 8(10.1) 4(5.1) 17(21.5)
61-70 2(2.5) 4(5.1) 1(1.3) 7(8.9)
>70 0(0) 0(0) 1(1.3) 1(1.3)

Level of education
Illiterates 4(5.1) 6(7.7) 6(7.7) 16(20.5)

3.48(0.90)
1-6 educated 17(21.8) 12(15.4) 13(16.7) 42(53.8)
7-8 educated 6(7.7) 3(3.8) 3(3.8) 12(15.4)

9-10 educated 3(3.8) 2(2.6) 1(1.3) 6(7.7)
Diploma/TVET 1(1.3) 1(1.3) 0(0) 2(2.6)

Table 2: Income source of farmers and rank of livestock utilization (index).

Income source 
Districts

Menz Mama Merehabete Wereillu Overall

Crop 0.54 0.55 0.57 0.56

Livestock 0.46 0.36 0.38 0.39

Salary 0.00 0.05 0.04 0.02

Trade 0.00 0.04 0.01 0.03

Rank of livestock use

Cattle 0.33 0.36 0.40 0.36

Sheep 0.45 0.36 0.43 0.42

Chicken 0.11 0.14 0.07 0.10

Donkey 0.08 0.09 0.10 0.10

Goat 0.02 0.01 0.00 0.01

Honeybee 0.02 0.04 0.00 0.01

Table 3: The number of livestock per species in the study areas.

Livestock species
Districts (mean +S.E)

Menz Mama Merehabete Wereillu Overall
Cattle 3.63±0.30a 3.62±0.39a 4.09±0.38a 3.76±0.20
Sheep 12.10±1.03a 7.52±0.83b 11.22±1.33a 10.47±0.66
Goat 3.83±2.50a 4.50±2.50a 1.63±0.52a 2.81±0.62

Chicken 4.73±0.50a 5.16±0.88a 4.26±0.51a 4.72±0.36
Donkey 1.52±0.14a 1.06±0.06b 1.74±0.21a 1.48±0.10
Horse 1.20±0.20a 1.00±00a 1.67±0.21a 1.42±0.15

Mule 1 1 1 1
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production in all districts. Next, the meat source and breeding 
are the overall objectives of sheep production. Separately, in 
Wereillu, some variation shows in the order of production aim 
(source income, breeding, and meat source), while in other 
districts, income source, meat source, and breeding are the 
aims of production in the respective order. The overall order 
of sheep production is in line with mixed livestock production 
[21]. The fi nding is similar to the sheep production objective 
of Ethiopia [22]. Moreover, the fi nding aligns with the aim 
of sheep production in western and south-western Ethiopia 
[23]. Income sources include the sale of sheep products, the 
purchase of different commodities like fertilizer, educating 
children, and other household consumptions, while the source 
of meat includes the direct consumption of sheep as a source 
of food [13]. Therefore, when designing breeding programs, 
considering the aim of production traits is important.

Feeding and watering practices of farmers 

The feeding and watering system of the farmer is presented 
in Table 6. The feeding practices vary based on season, and 
in the winter (“Bega”) season, communal (free) grazing is 
common (53.7%). While in summer («Kiremt»), season-free 
grazing, stall feeding, and private area grazing cover 66.3% 
of respondent responses. Farmers also practice supplementary 
feeding during the wrath season, mainly in the winter season, 
and the feed items include hay, local beverage byproducts, 
crop residue, and tree branches. The fi nding is similar to the 
husbandry practices of sheep in the Hulet Eju Enesie district 
[24]. Moreover, the result is in line with sheep and goat 
production and marketing systems in Ethiopia [11]. Generally, 
rivers and streams are the sources of water, but in Menz 
Mama and Merehabete districts, streams are the main sources 
of water, and the fi nding is similar to the sheep production 
system in eastern Ethiopia [25]. While the Wereillu River is the 
main water source for their sheep in particular and livestock 
in general, the result is in line with the Wolayita Zone of 

Southern Ethiopia [26]. The watering point is less than one 
kilometer, as 77.2 percent of the respondents confi rmed. This 
is an opportunity to intensify the sheep production system in 
the study areas because water is one challenge for livestock 
production in tropical countries [27], and the fi ndings are 
unlike sheep production in pastoral and agropastoral areas of 
Ethiopia and the tropics [25,28].

Ram selection criteria of farmers 

The RAM selection criteria are presented in Table 7. 
Accordingly, the RAM selection criteria have some variation 
among the study areas. For example, coat color (0.33) and 
shape (0.33) are the main ram selection criteria in Menz 
Mama Midir districts, while growth (0.35) and shape (0.33) are 
selection criteria for Merehabete farmers. Moreover, shape, 
growth, and size are the selection criteria for ram in Wereillu 
district in the respective order of 0.38, 0.28, and 0.27. The 
overall selection criteria are shape, growth, color, and size, 
with respective orders of 0.34, 0.27, 0.23, and 0.14. Generally, 
the selection criteria include six traits, and most of them are 
positive traits. Therefore, designing an appropriate breeding 
program for each district may be tedious and complex. Based 
on this, shape, growth, color, and size can be used as breeding 
ram selection criteria during breeding program design, and the 
selection of ram is in line with the western Amhara region [1]. 
The fi nding is also similar to farmer ram selection criteria in 
northern and central Ethiopia [29,30].

Table 4: Flock structures of sheep population in the study area.

 Flock structure of sheep
Districts (mean +S.E)

Menz Mama Merehabete Wereillu Overall
Male

Less than 3 months 1.88±0.42b 2.50±1.21b 6.25±.86a 3.54±0.51
3-6 months 2.11±0.22b 3.50±0.33a 4.00±0.45a 3.21±0.27

Above 6 months 1.53±0.28a 2.00±0.82a 3.25±0.58a 2.26±0.35
Female

Less than 3 months 2.00±0.27b 1.00±0.79b 5.75±0.56a 2.92±0.33
3-6 months 2.00±0.31cb 3.00±0.91ba 4.75±0.64a 3.25±0.38

Above 6 months 6.24±1.02ba 3.50±2.80c 13.50±2.10a 7.58±1.26

Table 5: Objective of sheep production in the study areas(index).

Objective of sheep production
Districts

Menz Mama Merehabete Wereillu Overall

Breeding 0.20 0.15 0.32 0.22
Ceremony 0.07 0.15 0.08 0.10
Fertilizer 0.01 0.08 0.01 0.03

Hair 0.03 0.00 0.01 0.02
Income 0.43 0.38 0.36 0.40

Meat 0.27 0.23 0.22 0.24
Skin 0.00 0.01 0.00 0.00

Table 6: Method of feeding (winter and summer seasons) and watering   for sheep.

Winter season 
feeding 

Districts frequency (%)
Menz 
Mama

Merehabete Wereillu Overall X2(P.value)

Communal grazing 14(41.9) 18(69.3) 11(47.8) 43(53.7)

5.6(0.23) Communal grazing, 
stall feeding, private 

grazing
18(56.3) 7(28) 12(52.2) 37(46.3)

Summer season 
Communal grazing 12(35.7) 14(53.3) 1(4.3) 27(33.8)

14.67(0.005)Communal grazing, 
stall feeding, private 

grazing
20(62.5) 11(44) 22(95.7) 53(66.3)

Source of water 
River 7(22.6) 4(16.7) 23(100) 34(43.6)

47.93(0.001)
Stream 24(77.4) 20(83.3) 0(0) 44(56.4)

Distance of water 
source 

Less than one 
kilometer 

20(62.5) 20(83.3) 21(91.3) 61(7 7.2)
7.04(0.03)

Between 1 and 5 
kilometers

12(37.5) 4(16.7) 2(8.7) 18(22.8)

Table 7: Ram selection criteria of farmers in the study areas(index).

Ram selection criteria 
Districts

Menz Mama Merehabete Wereillu Overall

Age 0 0 0.01 0.01

Color 0.33 0.27 0.06 0.23

Docility 0.05 0.01 0.01 0.02

Growth 0.2 0.35 0.28 0.27

Shape 0.33 0.33 0.38 0.34

Size 0.09 0.04 0.27 0.14
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Castration Age and Shearing of Wool in Sheep 

The age of castration and shearing of wool practiced 
in the study areas is presented in Table 8. The majority of 
the castration age of sheep is above 12 months, as 70.5% 
of respondents confi rmed. Castration should take place at 
the youngest age possible since the stress of castration can 
adversely affect growth in older animals. Lambs can be 
castrated as soon as the testicles descend into the scrotum (this 
can be from a few days of age to three weeks), and no sedation 
or painkillers are necessary if castration is done at this age. 
Castration becomes more diffi cult and painful with age, and 
the chances of complications increase. Further, castration is 
accomplished more easily, and the wound heals more quickly 
in very young animals. Castration should ideally be done at 
less than 3 weeks of age. But under Ethiopian conditions, this 
is not usually the case, and many farmers prefer to castrate 
male sheep at a later age; in most cases, after sexual maturity 
is attained (yearling to 2 years old). The reason given for this 
is that early castration can cause stunted growth, resulting in 
a lack of desired muscling and conformation, leading to a low 
market price. In Ethiopia, there is a niche market for animals 
that are fattened to a very high weight and condition [31]. The 
castration of the testicle is done using the local material stone 
(«Alelo»), which is painful and needs to be intensifi ed to 
avoid such pain. The purpose of castration is to fatten sheep to 
get a better price at the market, to improve meat quality, and 
to improve the docility of rams [32].

In Menz, Mama, and Wereillu districts, the shearing of 
wool is common. The shearing of wool is used to make local 
cloth called “Bernos” and «Zitet.» This indicates that sheep 
in study areas are used for such purposes in addition to 
meat production. Therefore, when designing an appropriate 
breeding program, including such a trait as a breeding goal is 
crucial. The woolly characteristics of sheep are peculiar only to 
this area of Ethiopia [32,33]. Thus, the breed needs intensifi ed 
improvement and conservation programs in more of the so far 
implemented programs.

Sheep culling criteria of farmers 

The culling criteria for sheep are presented in Table 9. 
Based on this, dispersed culling criteria were observed both for 
female and male sheep, which makes the culling criteria index 
small. Health is the fi rst culling criterion for Menz Mama (0.22) 
and Wereillu (0.34) districts of male sheep, while reproduction 
is the main culling criterion for Merehabete sheep (0.31). 
Sheep, which show health problems, are mainly problematic 
to replace and are unable to sustain themselves. Sheep that get 
such problems are culled for household meat consumption or 
sold to local markets for meat retailers. Generally, the culling 
criteria of male sheep in Menz Mama and Wereillu are in line 
with Southern Ethiopia farmer culling criteria [34]. The culling 
criteria of Merehabete district male sheep culling are in line 
with the East Gojjam zone low-land sheep culling criteria [24].

Furthermore, reproduction, growth, and health are 
the culling criteria for female sheep in Menz Mama (0.31), 
Merehabete (0.37), and Wereillu (0.39) districts, respectively. 

Reproduction problems include diffi culty giving birth, the 
inability to raise their kids, single-kidnapping, and ewes that 
show such problems will be culled from the fl ock. Moreover, 
growth traits include poor physical condition, a poor body size 
increment in accordance with the age of the animal, and traits 
that are also culled from the fl ock. Generally, the culling criteria 
for female sheep are similar to those of Kashmir farmers in 
India [35]. The fi nding has some similarities with the southern 
Ethiopian farmer culling criteria [36].

Some (re)production performance of sheep

Some of the reproductive traits of sheep are presented in 
Table 10. Based on this, male sheep’s puberty age varies among 
districts, and Merehabete sheep have a lower puberty age. 
Female sheep also have variation among districts, with Menz 
Mama having a long puberty age. Furthermore, the lambing 
interval of the ewe is variable, and in Merehabete districts, the 
ewe has a short lambing interval. Puberty is a gradual process 
during which animal reproductive competence is attained with 
respect to physiology, morphology, and behavior. The onset 
of puberty in sheep differs between sexes due to early sexual 
differentiation in the control of steroid feedback systems and, 
thus, GnRH secretion [37]. Genetic as well as environmental 
factors, and the interaction between these, clearly affect 
sexual development. Of the environmental factors, the plane of 
nutrition during rearing and the time of birth appear to be of 
the greatest importance [36]. Thus, the variation in puberty age 

Table 8: Age of ram castration and shearing wool of sheep in the study areas.

Age of castration 
Districts

X2(P.value)
Menz Mama Merehabete Wereillu Overall

3-6 months 13(40.6) 2(8.7) 0(0) 15(19.2)
34.56(0.001)6-12month 0(0) 0(0) 8(34.8) 8(10.3)

>12month 19(59.4) 21(91.3) 15(65.2) 55(70.5)
Do you shear wool 

yes 30(93.8) 0(0) 22(100) 42(66.7)
69.56(0.002)

no 2(6.3) 24(100) 0(0) 26(33.3)

Table 9: Sheep culling criteria in the study areas(index).

 Reason for male sheep 
Culling criteria 

Districts

Menz Mama Merehabete Wereillu Overall

Age 0.07 0.05 0.09 0.07

Color 0.17 0.25 0.04 0.16

Docility 0.04 0.03 0.00 0.03

Growth 0.12 0.10 0.14 0.12

Health 0.22 0.12 0.34 0.23

Reproduction 0.13 0.31 0.13 0.15

Shape 0.16 0.11 0.05 0.13

Size 0.10 0.03 0.21 0.11

Reason for the Female sheep culling criteria

Age 0.14 0.07 0.16 0.13

Color 0.05 0.25 0 0.08

Docility 0.06 0.01 0 0.03

Growth 0.06 0.37 0.12 0.15

Health 0.17 0.11 0.39 0.23

Reproduction 0.31 0.1 0.23 0.23

Shape 0.14 0.08 0.01 0.09

Size 0.07 0.01 0.09 0.06
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of sheep among study districts may be due to environmental, 
genetic, and interaction reasons [20]. The lambing interval 
is the number of days between two consecutive periods. The 
lambing interval of sheep in Menz Mama and Wereillu is similar 
to the sheep populations of Adilo and Gumz, while Merehabete 
has a similar lambing interval to Afar, Arsi-Bale, Horro, and 
Washera breeds [38].

Source of breeding ram 

The source of breeding ram is presented in Table 11. Based on 
this, the majority of farmers use rams without selection, mainly 
from their own fl ock, neighbors’ rams, and rams from grazing 
areas. Breeding ram selection is crucial for breed improvement, 
but in this area, farmers are not aware of selection. However, it 
is often said that the ram is half of the fl ock. This statement is 
largely true because the ram can sire many lambs, while the ewe 
can produce only two or three lambs during the year. To make 
the most rapid progress in a fl ock improvement. The ram is, of 
course, important in determining the quality and development 
of his progeny. But he also determines, to a greater extent, the 
value of the next generation by producing the future ewes of 
the fl ock. This is the way the ram exerts its greatest infl uence 
on the fl ock [35]. The source of breeding ram is in line with 
mixed crop-livestock and a pastoral system area of Ethiopia 
[16]. Moreover, the fi nding is in line with Southern Ethiopia’s 
farming practices [34]. Farmers practice uncontrolled mating 
(using bucks that are obtained from the grating area without 
selection, neighboring bucks without selection, and their 
bucks). These can result in inbreeding or non-selective 
breeding. To overcome such a problem, continuous awareness 
creation and designing alternative breeding programs are 
needed to reverse the problem [39].

Conclusions 

Income production and meat consumption for households 
are the main objectives of sheep production in the study areas. 
Therefore, targeting this objective needs to maximize the 
profi t and livelihood of farmers in the study areas. Communal 
grazing, stall feeding, and private grazing are methods 
of sheep feeding during the summer and winter seasons. 

Moreover, supplementary feeding during the dearth period 
is practiced mainly for hay, crop residue, which is stored 
during the amble period, trees (branch, seed, leaf), food and 
beverage byproducts, and salt (as a source of minerals). Rivers 
and streams are the main sources of water and are accessible 
within less than one kilometer, which is a good opportunity 
for conducting and improving activities. Shape, growth, 
coat color, size, docility, and age are the main ram selection 
criteria. Therefore, considering these traits when designing 
a breeding program is crucial to success. Moreover, during 
the breeding program design, additional breeding objective 
identifi cation needs to be implemented to cross-check and 
to be stronger overall. The source of breeding ram is from 
grazing areas without selection, mainly from the own fl ock, 
neighbors’ ram, and ram from grazing areas, and in this case, 
poor genetic selection. Therefore, sound alternative breeding 
and continuous awareness creation are needed to reverse the 
problem.

Declaration of competing interest

The authors declare that they have no known competing 
fi nancial interests or personal relationships that could have 
appeared to infl uence the work reported in this paper.

Author contribution

A.M. & A.E.: Conceptualization and Design, Methodology, 
Investigation, Data curation, Writing-review and editing. T.B.: 
Data curation, Formal analysis, Writing-original draft. 

Funding

This study was fi nancially supported by the Ethiopian 
Biodiversity Institute for data collection. Acknowledgment

Our special thanks go to the farmers who gave ample 
information during the research. Our thanks also go to the 
Ethiopian Biodiversity Institute (EBI) for logistical and 
fi nancial support, the Zonal, Districts, and Village experts for 
their facilitation, and Tadesse Hunduma for mapping the study 
area.

References

1. Lakew A, Melesse A, Banerjee S. Traditional sheep production systems and 
breeding practice in Wolayita Zone of Southern Ethiopia. African Journal of 
Agricultural Research. 2017:12(20): 1689-1701. Available from: https://www.
researchgate.net/publication/317118736_Traditional_sheep_production_
systems_and_breeding_practice_in_Wolayita_Zone_of_Southern_Ethiopia 

2.  Endalew B, Zemen A. Assessment of the role of livestock in Ethiopia: A 
review. American-Eurasian Journal of Scientifi c Research. 2016:11(5): 405-
410.Available from: https://www.idosi.org/aejsr/11(5)16/10.pdf 

3. Getu A . Review of challenges and opportunities in sheep production: 
Ethiopia. African Journal of Basic & Applied Sciences. 2015:7(4): 200-205. 
DOI: 10.5829/idosi.ajbas.2015.7.4.9687. Available from: https://www.
semanticscholar.org/paper/Review-on-Challenges-and-Opportunities-Sheep-
Getu/0b3e4a49e9b7146410f8f7540793f54b2befe9d3 

4. Gizaw S, Komen H, Hanote O, Arendonk JAM, Kemp S, Haile A, Okeyo AM, 
Dessie T (2011). Characterization and conservation of indigenous sheep 
genetic resources: A practical framework for developing countries. ILRI 
Research Report 27. International Livestock Research Institute (ILRI), Nairobi, 
Kenya. Available from:(doubt)

Table 10: Reproduction time of sheep (months) in the study areas.

Re/production traits 
Districts (mean ±S.D)

Menz Mama Merehabete Wereillu Overall
Male puberty age 9.84±3.74a 7.63±2.02b 10.24±2.43a 9.25±3.11

Female puberty age 11.45±3.67a 8.08±2.55b 8.14±2.18b 9.47±3.37
Lambing age 13.68±3.59a 9.54±3.38b 12.86±2.27a 12.14±3.65

lambing interval 7.55±2.62b 9.83±4.63a 6.05±0.59b 7.86±3.41
Male marketing age 7.55±3.97a 6.71±1.23a 6.57±2.80a 7.01±3.01

Female marketing age 7.71±3.70a 7.00±1.93ab 5.95±2.20b 7.00±2.90

Table 11: Source of breeding ram in the study areas.

Source of breeding ram 
Districts F (%)

Menz 
Mama

Merehabete Wereillu Overall

Selected ram (own, neighbors, 
from grazing area)

9(28.1) 1(4) 4(17.4) 14(17.6)

Without selection (own, neighbors, 
from the grazing area)

23(71.9) 24(96) 19(82.6) 66(82.5)



025

https://www.veteringroup.us/journals/international-journal-of-veterinary-science-and-research

Citation: Belayhun T, Engdawork A, Mustefa A. Sheep Production System and Farmers’ Breeding Practices in North Shewa and South Wollo Zones of Amhara 
Region, Central Ethiopia. Int J Vet Sci Res. 2025;11(3):019-026. Available from: https://dx.doi.org/10.17352/ijvsr.000154

5. Tabbaa MJ, Raed A . Breeding objectives, selection criteria, and factors 
infl uencing them for goat breeds in Jordan. Small Ruminant Research. 
2009: 84(1-3): 8-15. Available from: https://www.researchgate.net/
publication/248445498_Breeding_objectives_selection_criteria_and_factors_
infl uencing_them_for_goat_breeds_in_Jordan 

6. Wuletaw Z, Workneh A, Johan S. Breeding scheme based on analysis of 
community breeding objectives for cattle in north-western Ethiopia. Ethiopian 
Journal of Animal Production. 2006: 6(2): 53-66.Available from: https://esap-
ethiopia.org.et/sites/default/fi les/V.6(2)%20P53-66.pdf 

7. FAO. Phenotypic characterization of animal genetic resources. Food 
and Agriculture Organization of the United Nations (FAO), Rome, Italy. 
2012:Available from: https://www.fao.org/4/i2686e/i2686e00.pdf 

8. Obosha D . Review of Gender Roles in Livestock Value Chain in Ethiopia. 
Journal of Ecology and Evolutionary. Biology. 2020:5: 140.Available from: 
https://www.researchgate.net/publication/354659123_Review_on_Gender_
Roles_in_Livestock_Value_Chain_in_Ethiopia 

9. Karnuah AB, Osei-Amponsah R, Dunga G, Wennah A, Wiles TW, Boettcher 
P . Phenotypic characterization of the West African dwarf goats and 
the production system in Liberia. International Journal of Livestock 
Production. 2018: 9: 221-231.Available from: https://www.researchgate.net/
publication/327974994_Phenotypic_characterization_of_the_West_Africa_
dwarf_goats_and_the_production_system_in_Liberia 

10. Vinicio V, Loos T, Siddig K . The effects of household defi nitions on survey 
results and their possible implications for policy design: Evidence from 
Tanzania’s Maasai. A paper presented at Tropentag 2015, Berlin, Germany. 
Available from: https://www.researchgate.net/publication/283539396_The_
Effects_of_Household_Defi nitions_on_Survey_Results_and_their_Possible_
Implications_for_Policy_Design_Evidence_from_Tanzania’s_Maasai 

11. Gizaw S, Tegegne A, Gebremedhin B, Hoekstra D. Sheep and goat production 
and marketing systems in Ethiopia: Characteristics and strategies for 
improvement. IPMS (Improving Productivity and Market Success) of 
Ethiopian Farmers Project Working Paper 23. International Livestock 
Research Institute (ILRI), Nairobi, Kenya. 2010: Available from: https://
cgspace.cgiar.org/items/1a0617eb-91d1-4b4b-97cb-b3a7f3d3a9c9 

12. Gizaw S, Getachew T, Edea Z, Mirkena T, Duguma G, Tibbo M, Rischkowsky 
B, Mwai O, Dessie T, Wurzinger M, Solkner J, Haile A . Characterization 
of Indigenous breeding strategies of the sheep farming communities of 
Ethiopia: A basis for designing community-based breeding programs. 
ICARDA working paper, Aleppo, Syria. 2013: 47.Available from: https://icarda.
org/publications/6601/characterization-indigenous-breeding-strategies-
sheep-farming-communities 

13. Bela yhun T, Getachew T, Mustefa A, Engdawork A, Sinke S, Aberra M . 
Farming practices and breeding objectives identifi cation of farmers in the 
north Shewa and south Wollo zones of the Amhara region. Heliyon. 2023a: 
9(9).Available from: https://pmc.ncbi.nlm.nih.gov/articles/PMC10559977/ 

14. Hemac ha SA, Kebamo M, Hailemeskel D. Breeding practice, trait preferences, 
and fl ock structure of local sheep in selected districts of Hadiya zone, 
Southern Ethiopia. Journal of Livestock Science. 2022:13: 171-179.Available 
from: https://livestockscience.in/wp-content/uploads/sheepbreeds-Ethiopia.
pdf 

15. Talore DG, Girma A, Azage T, Gemeda BS. Factors affecting sheep and goat 
fl ock dynamics and off-take under resource-poor smallholder management 
systems, southern Ethiopia. Journal of Biology, Agriculture and Health 
Care.2018:8: 2224-3208.Available from: https://www.iiste.org/Journals/
index.php/JBAH/article/viewFile/41088/42244 

16. Getachew T, Haile A, Tibbo M, Sharma AK, Sölkner J, Wurzinger M. Herd 
management and breeding practices of sheep owners in a mixed crop-
livestock and a pastoral system of Ethiopia. African Journal of Agricultural 
Research. 2010:5(8): 685-691.Available from: https://www.researchgate.
net/publication/228628084_Herd_management_and_breeding_practices_
of_sheep_owners_in_a_mixed_crop-livestock_and_a_pastoral_system_of_

Ethiopia 

17. Gebreab F, Alemu GW, Friew K, Abule I, Ketema Y. An overview of donkey 
utilization and management in Ethiopia. In Workshop Reader of an 
International Meeting held, 1997: 59-99.Available     from: https://assets.
publishing.service.gov.uk/media/57a08cb2ed915d622c0014ed/R7350a.pdf 

18. CSA. Report on Livestock and Livestock Characteristics (Private Peasant 
Holdings): Agricultural Sample Survey Volume II. Central Statistical Agency 
(CSA), Addis Ababa, Ethiopia. 2019: Available from: https://searchworks.
stanford.edu/view/6509594 

19. Getie B, Alemayehu K, Mekuriaw AZ . Production system and husbandry 
practices of sheep under farmers’ management conditions in the North 
Western Highlands of the Amhara region, Ethiopia. Journal of Biology, 
Agriculture and Healthcare.2017:7(5): 88-94.Available from: https://www.
iiste.org/Journals/index.php/JBAH/article/view/35967 

20. Amare B, Yesihak Y, Wahid MA. Breeding practices, fl ock structure, 
and reproductive performance of Begait sheep in Ethiopia. Journal of 
Reproduction and Infertility.2019: 10(2): 24-39. Available from: https://
www.researchgate.net/publication/335096110_Breeding_Practices_Flock_
Structure_and_Reproductive_Performance_of_Begait_Sheep_in_Ethiopia 

21. Nigussie H, Mekasha Y, Kebede K, Abegaz S, Kumar P. Production objectives, 
breeding practices, and selection criteria of indigenous sheep in eastern 
Ethiopia. Livestock Research for Rural Development.2013:25(9):157.Available 
from: https://www.researchgate.net/publication/282752478_Production_
objectives_breeding_practices_and_selection_criteria_of_indigenous_sheep_
in_eastern_Ethiopia 

22. Gizaw S, Ayele A, Getachew T, Rischkowsky B, Haile A. Breeding Objectives 
of Sheep and Goat Keepers in Ethiopia. International Center for Agricultural 
Research in the Dry Areas (ICARDA), Amman, Jordan. 2020 Available from: 
https://www.researchgate.net/publication/344614643_Breeding_Objectives_
of_Sheep_and_Goat_Keepers_in_Ethiopia 

23. Edea Z, Aynalem H, Markos T, Sharma AK, Sölkner J, Wurzinger M . Sheep 
production systems and breeding practices of smallholders in western 
and south-western Ethiopia: Implications for designing community-based 
breeding strategies. Livestock Research for Rural Development. 2012:24(7):.
Available from: https://www.lrrd.org/lrrd24/7/edea24117.htm 

24. Lamesegn D, Firew T, Yeshambel M, Habtamu A. Husbandry Practices of 
Sheep in Hulet Eju Enesie District, East Gojjam Zone, Ethiopia. Online Journal 
of Animal and Feed Research. 2018: 8(6): 150-157.Available from: https://
www.ojafr.ir/main/attachments/article/137/OJAFR%208(6)%20150-157,%20
2018.pdf 

25. Nigussie H, Mekasha Y, Kebede K, Abegaz S, Kumar P. Indigenous sheep 
production system in eastern Ethiopia: Implications for genetic improvement 
and sustainable use. American Scientifi c Research Journal for Engineering, 
Technology, and Sciences. 2015: 11(1): 136-152.Available from: https://
asrjetsjournal.org/index.php/American_Scientifi c_Journal/article/view/603 

26. Alemu Y . Castration of sheep and goats. Technical Bulletin No.18. Ethiopia 
Sheep and Goat Productivity Improvement Program. R.C. Merkel (ed.). 
2009:12Pp.Available from: http://40.65.112.141/AIGR/tb/TB%2018%20
Castration.pdf 

27. Getachew T (. Characterization of Menz and Afar indigenous sheep breeds 
of smallholders and pastoralists for designing community-based breeding 
strategies in Ethiopia. MSc thesis in Agriculture (Animal Genetics and 
Breeding). Haramaya University, Haramaya, Ethiopia.2008:Available from: 
https://cgspace.cgiar.org/items/a2319549-da7f-431b-93c8-349ad5c373ff 

28. EBI. Farm Animal Diversity of Ethiopia: Breeds and Ecotype Catalogue. 
Ethiopian Biodiversity Institute (EBI), Addis Ababa, Ethiopia. 2018 Available 
from(doubt)

29. Funte S, Tegene N, Getahun L. Feed resources and their management 
systems in Ethiopian highlands: The case of Umbulo Whaco watershed in 



026

https://www.veteringroup.us/journals/international-journal-of-veterinary-science-and-research

Citation: Belayhun T, Engdawork A, Mustefa A. Sheep Production System and Farmers’ Breeding Practices in North Shewa and South Wollo Zones of Amhara 
Region, Central Ethiopia. Int J Vet Sci Res. 2025;11(3):019-026. Available from: https://dx.doi.org/10.17352/ijvsr.000154

Southern Ethiopia. Tropical and subtropical agroecosystems. 2009:12(1): 47-
56. Available from: https://www.redalyc.org/pdf/939/93913074005.pdf 

30. Milkias M, Mitiku G. Sheep production system, marketing, and constraints in 
Ethiopia. Journal of Biology, Agriculture and Healthcare. 2017:7(19): 2224-
3208.(downloading pdf)

31. Adimasu E, Kefyalew A, Tesfaye G. Breeding Objective, Breeding Practices 
and Selection Criteria of Indigenous Sheep in Western Amhara, Ethiopia. 
Int J Sustain Agric Res. 2019: 6: 172-182.Available from: https://www.
researchgate.net/publication/336382232_Breeding_Objective_Breeding_
Practices_and_Selection_Criteria_of_Indigenous_Sheep_in_Western_Amhara_
Ethiopia 

32. Abera B, Kefelegn K, Solomon G . Indigenous breeding practices and 
selection criteria of sheep breed in Selale area, Central Ethiopia. International 
Journal of Livestock Research. 4(7): 2014: 49-56. Available from: https://
www.researchgate.net/publication/268165450_Indigenous_Breeding_
Practices_and_Selection_Criteria_of_Sheep_Breed_in_Selale_Area_Central_
Ethiopia 

33. Nurlign M .  Synthesis of Classifi cation, Breeding Practices, and Selection 
Criteria of Indigenous Sheep of Ethiopia. Global Veterinaria. 2020: 22(5): 273-
277.Available from: https://www.researchgate.net/publication/347443587_
Synthesis_of_Classifi cation_Breeding_Practices_and_Selection_Criteria_of_
Indigenous_Sheep_of_Ethiopia 

34. Tezera B, Tesfahun D, Haile E. Traditional sheep breeding practices under 
the agroforestry system of the Gedeo zone, Southern Ethiopia. Plos one. 
2022:17(6): e0269263.Available from: https://pdfs.semanticscholar.
org/9c58/a03c5f13dfc2a2b462dfa0850cf864f2a0ba.pdf 

35. Mubashir AR (). Culling Underperforming Sheep from an Organized Farm. 
Agrospheres: e-Newsletter. 2021:2(7): 6-8. Available from: https://www.
researchgate.net/publication/353612048_Culling_Underperforming_Sheep_
from_Organized_Farm 

36. Taye M, Yilma M, Mengistu S, Abiso T, Bassa Z, Wolde S, Rischkowsky B, 
Dessie T, Okeyo M, Haile A. Characterization of production system and 
breeding practices of sheep producers in Doyogena district, Southern 
Ethiopia. African Journal of Agricultural Research. 2016:11(52): 5192-5201.
Available from: https://www.researchgate.net/publication/312198848_
Characterization_of_production_system_and_breeding_practices_of_sheep_
producers_in_Doyogena_district_Southern_Ethiopia 

37. Valasi I, Chadio S, Fthenakis GC, Amiridis GS. Management of pre-pubertal 
small ruminants: Physiological basis and clinical approach. Animal 
Reproduction Science. 2012:130(3-4): 126-134.Available from: https://www.
sciencedirect.com/science/article/abs/pii/S0378432012000310 

38. Ayele S, Mengistu U . Productive and reproductive performances of 
indigenous sheep in Ethiopia: a review. Open Journal of Animal Sciences. 
2018: 9(1): 97-120.Available from: https://www.scirp.org/journal/
paperinformation?paperid=89777 

39. Belayhun T, Getachew T, Mustefa A, Engdawork A, Sinke S, Melesse A (). 
Phenotypic characterization of goat populations of North Shewa and South 
Wollo zones in the Amhara region. Ecological Genetics and Genomics. 
2023b: 27: 100169.Available from: https://www.sciencedirect.com/science/
article/abs/pii/S2405985423000101       

 

 
 

https://www.peertechzpublications.org/submission


