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Indigenous Goat Populations in Northwestern and Western Zones of Tigray 

Region, Ethiopia: Characterization of Major Husbandry Practices and 

Kidding Patterns  

 

Abstract 

The survey was conducted before the war (before October 2020) in Tigray Region, Ethiopia. 

Goats are highlyconcentrated in the lowland areas than in the highlandsof Ethiopia. Sample 

households of Begait (102), Hassan (106) and Arado (181) goatswere randomly involved in 

the face-to-face interview. Statistical Package for Social Sciences software was used for data 

analysis. Illiterate respondents werein Begait (42%), Hassan (29%) and Arado (55%). Cattle and goats 

were themajor economic sources in Begait (10.19±9.1Tropical Livestock Unit (TLU), 4.30±2.8TLU) 

and Arado (4.77±3.2TLU, 1.27±0.9TLU) respondents. The mean flock size of Arado goat population 

(12.65±9.9)was significantly (P<0.005) lower than the mean flock sizes of Begait (43.02±28.1) and 

Hassan (70.29±52.6) populations. Animals went to water source in most respondents (100.0% of 

Begait, 67.0% of Hassan and 87% of Arado),and river was the major water source for the animals of 

about 47% of Begait, 43% of Hassan and 79.0% of Arado respondents. Animals of about 56% of 

Hassan and 57% of Aradorespondents travelled a distance of 1-5 Kilometer (Km) to obtain water, and 

dry season daily watering frequency of once a day was dominantly practicedin about 88% of Begait 

and 83% of Hassan respondents.Diseases and external parasites were reported in Begait (96%, 85%), 

Hassan (98%, 90%) and Arado (67%, 87%) respondents which affected indigenous goatproductivity. 

There was no access to veterinary service centers (VSCs) in about 47% of Begait, 65% of Hassan and 

93% of Arado respondents, and some respondents in about 24% of Begait and 17% of Hassan travelled 

a distance of greater than 10 Km to reach VSCs.Own buck use for mating and buck birth in own 

flocks were exhibited in Begait (93%, 85%), Hassan (95%, 76%) and Arado (38%, 35%) 

respondents,respectively. Uncontrolled mating and buck use outside of own flock were 

practiced in Begait (70%, 73%), Hassan (43%, 65%) and Arado (100.0%, 100.0%) 

respondents due to most goats graze in communal lands, respectively. Unknown buck to does 

ratiowas practiced in 41% of Begait and 39% of Hassan respondents. Unknown buck to does 

ratio and a ratio of one buck to all does in the flock were practiced in Arado (8%, 67%) 
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respondents,respectively,andcrossbreeding was highly practiced in Begait respondents (41%). 

The dominant kidding months of Begait and Arado goat populations were in September up to 

November whilst thatof Hassan goat population were in Octoberup to December. Castration 

and traditional castration method were practiced in Begait (54%, 54%), Hassan (39%, 37%) 

and Arado (70%, 64%) respondents, respectively.Community education, access to water, 

access to VSC, buck to doe ratio, kidding pattern improvement and castration to control 

inbreeding need critical attention. 

Key words: Characterization, indigenous goat, husbandry practices, watering practice, mating 

practice, kidding patterns 

 

Introduction 

The entire rural areas of Ethiopia including the sedentary and pastoral area hosted an estimated 

goat population of 46 million, and99.62% of the totalpopulations made upindigenous goats 

(CSA, 2022).“About 27% of goat populationsaccommodatedin the highlands of crop-livestock 

mixed farms and 73% of goat population usually inhabit in arid and semi-arid lowland areas of 

Ethiopia”(Mohammed et al., 2012). “National goat microsatellite loci (15) characterization in 

Ethiopia identified eight separate goat genetic entities which comprised of Arsi-Bale, Gumuz, 

Keffa, Woyto-Guji, Abergelle, Afar, Highland goats, and Eastern and Southeastern goats” 

(Tesfaye, 2004). Farmers and/or pastoralists in Ethiopia kept goats as source of food, income 

generation, socio-cultural considerations and non-food products such as skin and manure 

(Tsegaye, 2009; Gebreyesus, 2010; Tadesse et al., 2013). 

“Almost all of the goat populations in Ethiopia are managed by resource poor smallholder 

farmers (SHFs) and pastoralists under traditional and extensive production systems” (Solomon 

et al., 2014).  “Hence, the major challenges of goat production kept under SHFs in Ethiopia 

included slow growth rates of goats, high mortality rate and low commercial off-take rate” 

(Solomon et al., 2014; Talore et al., 2015). “Goats in Ethiopia are managed under extensive 

traditional system and their productivity is low as compared to the other sub-Saharan African 

countries” (Worknehet al., 2003).“Technical, institutional and socio-economic aspects were 

the different problems for the low productivity of goats in Ethiopia” (Solomon et al., 2010). 

“Factors such as poor nutrition, prevalence of diseases, lack of appropriate breeding strategies 
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and poor understanding of the production system may be the factors for low productivity of 

goats” (Tesfaye, 2009).The indigenous goat genetic resources of the North Western and 

Western Zones of Tigray Region, Ethiopia were not included in the study of Tesfaye (2004). 

The phenotypic and genetic characteristics and husbandry practices of the indigenous goat 

genetic resourcesof the study area are not well recognized, and all the national indigenous goat 

genetic resources are not well characterized. 

The goat population in KaftaHumera district has two local names (Hassan and Begait) and the 

goat population in TahtayAdiabo district has one local name (Begait). The goat populations in 

both districts are phenotypically different. Hence, the goat population in KaftaHumera district 

was represented “Hassan” and the goat population in TahtayAdiabo district was represented 

“Begait” for characterization and identification. Improvement plan, sustainable utilization and 

conservation strategies of a breed at local, national, regional and global levels depend 

essentially on characterization (FAO, 2012). “Zonal characterization information on 

husbandry practices, mating experiences and production performances of indigenous goats 

were recently published” (Teweldemedhn et al., 2023a, b). However, the characterization 

information was notpopulation specific on Begait goat population, Hassan goat population and 

Arado goat population. The population specific informationon husbandry practices and 

kidding patterns will be helpful to develop a breed management planin conservation, 

improvement and sustainable utilization of the indigenous goat genetic resources. Hence, the 

objective of the survey was to characterize themajor husbandry practices and kidding patterns 

of the indigenous goat populations.  

Materials and Methods 

Description of the Study Areas 

The survey was carried out in TahtayAdiabo, KaftaHumera, Tsegede and Welkait districts. 

KaftaHumera district is the lowland part of Western Zone of Tigray Region, Ethiopia whereas 

Welkait and Tsegede districts are the highland areas of Western Zone of Tigray Regional 

State. TahtayAdiabo district is located in the NorthWestern Zone of Tigray, Ethiopia.  

“KaftaHumera district has two agro-ecologies which consist of 86% lowland (kola) and 14% 

midland (weinadega)”. [34]KaftaHumera district is characterized by an altitude of 500-1849 

meter above sea level (masl), rainfall of 650-750 millimeter (mm) and temperature of 25-48 
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o
c.Welkait district has also two agro-ecologies which include 60% lowland (kola) and 40% 

midland (weinadega). Welkait district is characterized by an altitude of 700-2354 masl, 

rainfall of 700-1800 mm and temperature of 18-25 
o
c. Tsegede district has three agro-

ecologies which comprise 70% lowland (kola), 22% midland (weinadega) and 9% high land 

(dega). Tsegede district is also characterized by an altitude of 680-3008 masl, rainfall of 1200-

2500 mm and temperature of 12-35 
o
c. The districts have forestry and grazing land uses 

(Figure 1) (Tesfay et al., 2019). 

 

Figure 1Forestry and Pastureland/grazing land uses (%) 

Data collection and statistical analysis 

Indigenous goat respondents of 102 of Begait, 106 of Hassan and 181 of Arado were randomly 

involved in the face-to-face interview. However, TahtayAdiabo (Begait),Kafta Humera 

(Hassan), Tsegede and Welkait (Arado: highland goats) districts were purposively selected. 

The Kebelles were also purposively selected for the single visit questionnaire survey. 

Statistical Package for Social Sciences (SPSS, 2019) software was used for the analysis of the 

household survey data. Descriptive statistics (frequency, percentages and mean) was used to 

summarize the data. Nonparametric chi-square (X
2
) test and mean comparison were used to 

test the differences, and P<0.05 was the significance level stated. Moreover, index ranking 

(Kosgey, 2004)) was used to know the kidding patterns of indigenous goat populations. 
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Results 

Characteristics of Respondents   

Very few (17% of Begait, 1% of Hassan and 6% of Arado) female households were involved in the 

face-to-face interview (Table 1). About 42% of Begait, 29% of Hassan and 55% of Arado respondents 

were illiterate whereas 25% of Begait, 43% of Hassan and 26% of Arado respondents interviewed 

attended lower primary school (Figure 2). A mean age of 46.00±11.3 years old (Begait), 50.00±10.4 

Hassan and 46.58±11.3 Arado respondents were, and family size of 6.54±2.1 Begait, 6.51±2.3 Hassan 

and 6.64±2.1 Arado respondents were involved in the survey. Mean arable landholding cultivated 

under rain-fed condition of the respondents were 2.33±1.4 hectare (ha) of Begait, 27.37±70.7 ha of 

Hassan and 1.24±1.8 ha of Arado whereas except in Hassan respondents, cattleand goats (TLU) were 

dominant livestock species in Begait (10.19±9.1, 4.30±2.8) and Arado (4.77±3.2, 1.27±0.9) 

respondents (Table 1). The indigenous goat populations were kept under low input extensive 

production system(Figures 3, 4 and 5). 

Table 1Demography, household livestock and honeybee holding  

HH head gender and 

educational level 

Begait goat 

respondents 

Hassan goat 

respondents 

Arado goat 

respondents 

P value 

Gender     

Male  85(83.3) 105(99.1) 171(94.5)  

Female  17(16.7) 1(0.9) 10(5.5)  

Age and family size of HH 

head: Mean (±SD) 

    

Age  46.00±11.3 50.00±10.4 46.58±11.3 0.018 

Family size 6.54±2.1 6.51±2.3 6.64±2.1 0.871 

Landholding (ha)     

Arable landholding 2.33±1.4 27.37±70.7 1.24±1.8 0.000 

Irrigation landholding  0.05±0.2 0.25±1.1 0.01±0.09 0.003 

Grazing landholding 0.03±0.2 1.88±8.1 0.02±0.1 0.001 

Livestock and honey bee      

Cattle holding (TLU) 10.19±9.1 8.34±14.9 4.77±3.2 0.000 

Sheep holding (TLU) 0.75±1.1 8.52±9.1 0.16±0.4 0.000 

Goats holding (TLU) 4.30±2.8 7.03±5.3 1.27±0.9 0.000 

Chickens holding (TLU)  0.07±0.1 0.09±0.1 0.04±0.1 0.000 

Donkeys holding (TLU)  0.73±0.9 0.61±0.8 0.51±0.4 0.052 

Camels holding (TLU) 0.31±0.5 0.01±0.1 0.02±0.1 0.000 

Honeybees holding (number) 0.08±0.3 0 0.78±1.5 0.000 

Mules holding (TLU) 0 0 0.1±0.1 0.177 

Horse holding (TLU) 0 0 0.11±0.4 0.001 
TLU=Tropical Livestock Unit 
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Figure 2 Education Status of Household Heads (%) 

 

 

Figure 3Begait goats (Adi-Asser, TahtayAdiabo district) 
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Figure 4 Hassan goats (May Weini Ranch, KaftaHumera district) 

 

 

Figure 5Arado goats (Highland Welkait district) 
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Flock dynamics of indigenous goat populations in 2017 production year 

The mean number of males greater than one-year-old in Arado goats (0.57±0.9) was lower than Begait 

(2.16±1.9) and Hassan (2.97±3.0) goat populations whilst mean number of females greater than one-

year-old of Hassan goats (25.21±21.7) washigher than Begait (14.79±12.8) and Arado (5.99±4.9) 

goats. The mean numbers of females in six months to one-year-old and in greater than one-year-old 

were the major proportion in the flocks of Begait (8.75±7.8, 14.79±12.8) and Hassan (14.34±12.3, 

25.21±21.7) goat populations. It was also noted that the flock dynamics of Begait (-16.55) and Arado (-

16.69) goats in 2017 production year were at a decreasing rate of changes (Table 2). 

Table 2 Indigenous goat flock structure, flock dynamics of goats across populations in 2017 

Flock by age and sex (mean±SD)  Begait goat Hassan goat Arado goat P value 

N of male kids <6 months old 6.33±4.9 9.04±9.1 1.73±1.5 0.000 

N of female kids <6 months old 6.90±5.7 11.47±10.5 2.29±1.8 0.000 

N of males 6 months to one year old 3.78±4.1 5.38±6.8 0.73±1.7 0.000 

N of females 6 months to one year old 8.75±7.8 14.34±12.3 1.34±2.2 0.000 

N of males >1 year old 2.16±1.9 2.97±3.0 0.57±0.9 0.000 

N of females >1 year old 14.79±12.8 25.21±21.7 5.99±4.9 0.000 

N of castrated males 0.40±0.9 0.21±0.8 0.06±0.4 0.000 

Flock size 43.02±28.1 70.29±52.6 12.65±9.9 0.000 

Flock dynamics (%)     

Entries due to birth and others 42.81  42.40 56.66  47.29 

Exits due to sale and others  59.36 42.34 73.35 58.35 

% change in flock -16.55 +0.06 -16.69 -11.06 

N=Number of heads of animals, SD=Standard Deviation 

Watering practices in indigenous goats in the dry season 

 Most respondents (100.0 of Begait, 67.0% of Hassan and 87% of Arado) reported that their animals go 

to water source. River was the water source for the animals of about 47% of Begait, 43% of Hassan 

and 79.0% of Arado respondents. Except in Begait respondents, majority (56% of Hassan and 57% of 

Arado) of the respondents indicated that their animals travel a distance of 1-5 Kilometer (Km) to obtain 

water. The survey also revealed that with the exception of Arado, about 88% of Begait and 83% of 

Hassan respondents reported that their goats drank water once a day in the dry season (Table 3).  

Table 3 Frequency (%) of watering practices of indigenous goat populations in the dry 

seasons (n=389) 

How to provide water Begait  Hassan Arado 

Animals go to water 102(100.0) 71(67.0) 158(87.3) 

Water is fetched 0.0 11(10.4) 16(8.8) 



9 
 

 

Both types 0.0 24(22.6) 7(3.9) 

X
2
 - 56.39 237.82 

P value - 0.000 0.000 

Water source type    

River  48(47.1) 46(43.4) 143(79.0) 

Water well 12(11.8) 8(7.5) 30(16.6) 

Piped 0.0 3(2.8) 3(1.7) 

Borehole 42(41.2) 49(46.2) 5(2.8) 

X
2
 21.88 67.21 291.55 

P value 0.000 0.000 0.000 

Watering point distance     

Household site 0.0 7(6.6) 15(8.3) 

<1 Km 46(45.1) 21(19.8) 58(32.0) 

1-5 Km 46(45.1) 59(55.7) 103(56.9) 

6-10 Km 9(8.8) 18(17.0) 5(2.8) 

>10 Km 1(1.0) 1(0.9) 0.0 

X
2
 67.18 96.64 133.32 

P value 0.000 0.000 0.000 

Watering frequency     

Freely available  0.0 2(1.9) 2(1.1) 

Once a day 90(88.2) 88(83.0) 73(40.3) 

Twice a day 11(10.8) 9(8.5) 106(58.6) 

Once in 3 days 1(1.0) 7(6.6) 0.0 

X
2
 139.82 191.28 93.62 

P value 0.000 0.000 0.000 

 

Diseases and external parasites, and veterinary services 

The respondents (96% of Begait, 98% of Hassan and 67% of Arado) also reported there were diseases 

whereas 85% of Begait, 90% of Hassan and 87% of Arado respondents reported there were external 

parasites (EP) which affected productivity of the indigenous goats. About 55% of Begait and 49% of 

Hassan respondents reported that the EPs were occurred in the dry season, however, 80% of the Arado 

respondents signposted that the EPs were exhibited in both dry and wet seasons (Table 4). 

However, access to veterinary service centers (VSCs) was opposite to the occurrences of diseases and 

EPs. Respondents of about 47% of Begait, 65% of Hassan and 93% of Arado reported that there was 

no access to VSCs (Table 4). About 24% of Begait and 17% of Hassan respondents received VSC at a 

distance of greater than 10 km which greatly affected productivity of the indigenous goats. Therefore, 

access to VSC was a critical challenge in Arado goat production (Figure 6). 

Table 4 Frequency (%) of diseases and external parasites (EP),access to veterinary service, 

type of veterinary service center (VSC) and distance between VSC and SHFs  
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Occurrences of diseases Begait  Hassan Arado 

Yes  98(96.1) 104(98.1) 122(67.4) 

No  4(3.9) 2(1.9) 59(32.6) 

Occurrences ofEP    

Yes  87(85.3) 95(89.6) 157(86.7) 

No 15(14.7) 11(10.4) 24(13.3) 

Season of occurrence of EP    

Dry season 56(54.9) 52(49.1) 12(6.6) 

Wet season 8(7.8) 0 1(0.6) 

Dry and wet seasons 23(22.5) 43(40.6) 144(79.6) 

No EP 15(14.7) 11(10.4) 24(13.3 

X
2
 53.06 26.28 293.19 

P value 0.000 0.000 0.000 

Access to VSC     

Yes 54(52.9) 37(34.9) 12(6.6) 

No 48(47.1) 69(65.1) 169(93.4) 

Type of VSC    

Government VSC 54(52.9) 37(34.9) 12(6.6) 

No vet service center 48(47.1) 69(65.1) 169(93.4) 
VSC=Veterinary Service Center, SHFs=Smallholder farmers 

 

Figure 6 Distance between Veterinary Service Center and Smallholder Farmers 

Mating and breeding practices in indigenous goats 

About 38% of Arado respondents, 93% of Begait and 95% of Hassan respondents used their 

own buck for mating, and 85% of Begait, 76% of Hassan and 35% of Arado respondents 

reported that the bucks were born in their own flocks. Uncontrolled mating was practiced in 

70% of Begait, 43% of Hassan and 100.0% of Arado respondents due to the fact that most 
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goats graze in communal lands.Moreover, about 73% of Begait, 65% of Hassan and 100.0% of 

Arado of respondents also used bucks outside of their own flocks (Table 5). Arado 

respondents practiced extremely lower (8%) unknown ratio of buck to does whereas 41% of 

Begait and 39% of Hassan practiced unknown ratio of buck to does, and about 67% of Arado 

respondents practiced a ratio of one buck to all does in the flock (Figure 7). Crossbreeding was 

highly practiced in Begait respondents (41%) than in Hassan (9%) and Arado (9%) 

respondents (Table 5).  

Table 5Frequency (%) of mating and breeding practices of Indigenous goat populations 

(n=389) 

Own buck use for mating Begait  Hassan Arado 

Yes  95(93.1) 101(95.3) 68(37.6) 

No 7(6.9) 5(4.7) 113(62.4) 

Breeding buck sources    

Born in flock 87(85.3) 80(75.5) 63(34.8) 

Bought  1(1.0) 10(9.4) 3(1.7) 

Born in and bought 7(6.9) 11(10.4) 2(1.1) 

No own buck 7(6.9) 5(4.7) 113(62.4) 

X
2
 198.71 144.79 189.19 

P value 0.000 0.000 0.000 

Type of mating    

Uncontrolled 71(69.6) 46(43.4) 181(100.0) 

Controlled  31(30.4) 60(56.6) 0.0 

Reason(s) for uncontrolled 

mating 

   

Community goat graze together 71(69.6) 46(43.4) 181(100.0) 

Controlled  31(30.4) 60(56.6) 0.0 

Buck use outside own flock    

Yes  74(72.5) 69(65.1) 181(100.0) 

No  28(27.5) 37(34.9) 0.0 

Crossbreeding practice    

Yes  42(41.2) 10(9.4) 17(9.4) 

No  60(58.8) 96(90.6) 164(90.6) 
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Figure 7 Ratio of buck to does (%) 

Kidding patterns of indigenous goat populations 

The kidding seasons were not synchronized but depends on communal grazing. As the indices 

and graph revealed (Table 6 and Figure 8), the dominant kidding times of Begait and Arado 

goats were in September, October and November whilst the dominant kidding months of 

Hassan goats were in October, November and December. Some of the three indigenous goats 

also gave birth in June of the same year (Table 6). 

Table 6Index of Kidding Patterns of Indigenous Goat Populations across months of a year 

Month Begait goat Hassan goat Arado goat 

R1 R2 R3 Index R1 R2 R3 Index R1 R2 R3 Index 

Sep. 31 7 8 0.19 16 1 8 0.09 76 13 10 0.25 

Oct. 39 39 14 0.35 48 24 22 0.34 68 83 19 0.37 

Nov. 21 39 24 0.27 32 45 18 0.32 12 62 68 0.21 

Dec. 0 9 18 0.06 7 20 39 0.16 1 7 48 0.06 

Jan. 0 0 5 0.01 1 0 4 0.01 0 1 0 0.00 

Feb. 0 0 0 0.00 0 0 0 0.00 0 0 0 0.00 

Mar. 0 0 1 0.00 0 0 0 0.00 0 0 0 0.00 

Apr. 0 3 2 0.01 0 0 0 0.00 2 0 0 0.01 

May 0 1 4 0.01 1 1 2 0.01 7 6 2 0.03 

Jun. 12 1 18 0.09 2 11 6 0.05 14 6 15 0.06 

Jul. 0 0 2 0.00 0 1 4 0.01 0 1 1 0.00 

Aug. 0 0 1 0.00 0 0 0 0.00 0 0 1 0.00 
Sep.=September…Aug.=August, 
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Index = Sum of (3 x number of households who ranked first + 2 x number of households who ranked second + 1 

x number of households who ranked third) given for each variable divided by Sum of (3 x number of 

households who ranked first + 2 x number of households who ranked second + 1 x number of households who 

ranked third) for all variables. 

 

 

KPB=Kidding Pattern of Begait, KPH= Kidding Pattern of Hassan and KPA= Kidding 

Pattern of Arado 

Figure 8 Kidding patterns of indigenous goat populations across months of a year 

Buck castration practices 

About 54% of Begait, 39% of Hassan and 70% of Arado respondents practiced buck castration 

at different ages of the animals for the purpose of improving carcass quality in Arado 

respondents (69%), and control inbreeding and improve carcass quality (44% of Begait and 

23% of Hassan respondents). Castration as a tool to control inbreeding was a neglected 

practice. The respondents (37% of Begait, 24% of Hassan and 61% of Arado) also indicated 

that the major castration age of the animals was in 2-3 years old. Traditional castration method 

was practiced in 54% of Begait, 37% of Hassan and 64% of Arado respondents (Table 7). 

Table 7Frequency (%) ofbuck castration practicesin indigenous goat populations (n=389)  

Buck castration practice  Begait  Hassan Arado 

Yes  55(53.9) 41(38.7) 127(70.2) 

No  47(46.1) 65(61.3) 54(29.8) 

Reason(s) for castration    

Control inbreeding 1(1.0) 0.0 2(1.1) 

Improve carcass quality 9(8.8) 17(16.0) 125(69.1) 
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Control inbreeding and improve 

carcass quality 

45(44.1) 24(22.6) 0.0 

No castration 47(46.1) 65(61.3) 54(29.8) 

X
2
 67.26 38.06 126.38 

P value 0.000 0.000 0.000 

Castration age    

3-6 months 1(1.0) 0.0 0.0 

2-3 years 38(37.3) 25(23.6) 110(60.8) 

4-5 years 7(6.9) 3(2.8) 12(6.6) 

No castration 47(46.1) 65(61.3) 54(29.8) 

3-6 months and 2-3 years 7(6.9) 9(8.5) 0.0 

2-3 and 4-5 years 2(2.0) 4(3.8) 5(2.8) 

X
2
 118.94 127.77 154.58 

P value 0.000 0.000 0.000 

Method of castration used    

Burdizzo  0.0 1(0.9) 5(2.8) 

Traditional  55(53.9) 39(36.8) 115(63.5) 

Traditional and burdizzo  47(46.1) 65(61.3) 54(29.8) 

No castration  0.0 1(0.9) 7(3.9) 

X
2
 0.627 110.91 177.34 

P value 0.428 0.000 0.000 

 

Discussion 

The mean numbers of males and females greater than one-year-old of Arado(0.57±0.9, 5.99±4.9) goat 

populationwere lower than Begait (2.16±1.9, 14.79±12.8) and Hassan (2.97±3.0, 25.21±21.7) 

populations. In this case, mean numbers of males were extremely lower than females due to early sale 

and slaughter of the male animals. The mean numbers of females in six months to one-year-old and in 

greater than one-year-old were the major proportions in the flocks of Begait (8.75±7.8, 14.79±12.8) 

and Hassan (14.34±12.3, 25.21±21.7) goat populations. The major proportion of females in flocks of 

Begait and Hassan which are greater than one-year-old are in line with Gatewet al. (2017) report in 

Bati area, Borana area and Siti area of Ethiopia. The flock dynamics of Begait (-16.55) and Arado (-

16.69) goats in 2017 production year were at a decreasing rate of changes due to death and sale. The 

mean (±SD) flock sizeofArado goats(12.65±9.9) was significantly (P<0.005) lower than Begait 

(43.02±28.1) andHassan (70.29±52.6) goat populations. The mean flock size of Arado goat is similar 

with (Alubel, 2015) report in Lay Armachiho (10.5±7.5), and the mean flock size of Begait is similar 

withGatewet al. (2017) report in Siti Zone (44.02±3.33). The mean flock sizes of Begait and Hassan 

goats are higher than the mean flock sizes reported byAlubel (2015) in Ziquala (36.1±61.9) and 

TanquaAbergelle (38.2±63.9)andGatewet al. (2017) report in Borana (23.08±1.94). Thedifferences 
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could be due to purpose of breeding,production system, access to browsing area and community 

livelihood status. 

Most respondents (100.0 of Begait, 67.0% of Hassan and 87% of Arado) reported that their animals 

went to water source. River was the water source for the animals of about 47% of Begait, 43% of 

Hassan and 79.0% of Arado respondents. These percentagesare not in agreement with Alubel (2015) 

report in Ziquala (92.6%), TanquaAbergelle (82.9%) and Lay Armachiho (95.8%), Alefe (2014) report 

survey at Shabelle Zone of Denan (0%), Gode (90.5%) and Adadle (50%), Tsigabu (2015)survey 

report in Nuer Zone, South Western Ethiopia (71.7%), Hailu (2023) report inindigenous goats 

in North Shewa Zone, Amhara Region, Ethiopia (58.3%) used river as source of water, and 

Tariku et al. (2021) report on traditional husbandry practices of goats in selected districts of 

Sidama Zone, Southern Ethiopia (65% used river as water source). The differences might be 

due to differences in ecological, occurrences of drought and geographical topography. River as source 

of water in Arado goats is similar with Wendimu et al. (2018) report on indigenous goat production 

system in Asossa Zone, BenishangulGumuz Region, Ethiopia (75.3% used river).Majority (56% of 

Hassan and 57% of Arado) of the respondents indicated that their animals travelled a distance of 1-5 

Kilometer (Km) to obtain water. This is not in line with Alubel (2015) report in Ziquala (79.4%), 

TanquaAbergelle (67.1%) and Lay Armachiho (66.1%), Alefe (2014) report survey at Shabelle Zone of 

Gode and Adadle and Denan of all levels of distances, andAbdi et al. (2023) report in Dollo Zone, 

Somali Regional State, Ethiopia (17.3% travelled 1-5 Km). The differences might be due to 

ecological natural resources, water source options, production system and household labor 

forcesavailable.The distances trekked (1-5 Km) by goats of Hassan (56%) and Arado (57%) 

respondents are similar with Yemane et al. (2020) report on production systems and husbandry 

practices of Ethiopian indigenous goats (54.3% trekked 1-5 Km). 

About 88% of Begait and 83% of Hassan respondents reported that their goats drank water once a day 

in the dry season. The current dailywatering frequency is not similar with Alefe (2014) survey report 

atShabelle Zone of Denan (66.7%), Gode (33.3%) and Adadle (78.6%), Alubel (2015) report in Lay 

Armachiho (65.3%) and Ziquala (97.1%), Gatewet al. (2017) in Bati area (93.9%), Borana (2.3%) 

and Siti area (30.4%), Tsigabu (2015)survey report in Nuer Zone, South Western Ethiopia 

(15.6% once a day), Gebrekiros (2014) survey report in Western Zone of Tigray, Ethiopia 

(70.0% once a day), Shegawet al. (2021) report in South Western Ethiopia (70.5% once a day), 

Abdi et al. (2023) report in Dollo Zone, Somali Regional State, Ethiopia (17.3% once a 

day),Yemane et al. (2020) report on production systems and husbandry practices of Ethiopian 
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indigenous goats (52.9% drank once a day), and Tariku et al. (2021) report on traditional 

husbandry practices of goats in selected districts of Sidama Zone, Southern Ethiopia (71.7% 

used once a day in the dry season). The differences could be due to purpose of breeding, access to 

water, intensity of environmental temperature, production system and experiences of farmers. The 

daily watering frequency of Begait(88%) in the study areain dry season is in line with Alubel (2015) 

report in TanquaAbergelle (88.6%). 

Occurrences of diseases in 96% of Begait, 98% of Hassan and 67% of Arado respondents arenot 

comparable with Tsigabu (2015)survey reportin Nuer Zone, South Western Ethiopia 

occurrence diseases (43.9%).This might be due to differences in access to veterinary service 

center (VSC), production system, level of management providedand ecological 

suitability.About 85% of Begait, 90% of Hassan and 87% of Arado respondents reported there were 

external parasites (EP) which affected productivity of the indigenous goats. About 55% of Begait and 

49% of Hassan respondents reported that the EPs were occurred in the dry season, however, 80% of 

the Arado respondents signposted that the EPs were exhibited in both dry and wet seasons.Respondents 

of about 47% of Begait, 65% of Hassan and 93% of Arado reported that there was no access to VSCs. 

The type of availability of VSC is not comparable with Abdi et al. (2023) report in Dollo Zone, 

Somali Regional State, Ethiopia (21.8% private VSC). The difference might be due to the 

awareness in investment opportunities of VSC, budget availability and leadership 

commitments. About 24% of Begait and 17% of Hassan respondents reached VSC at a distance of 

greater than 10 Km which greatly affected productivity of the indigenous goats. This is not comparable 

with Abdi et al. (2023) report in Dollo Zone, Somali Regional State, Ethiopia (55.8% 

travelled>10 Km), and Tariku et al. (2021) report on traditional husbandry practices of goats 

in selected districts of Sidama Zone, Southern Ethiopia (66.2% used 1-5 Km). The differences 

could be due to access to nearby VSC, methodological study, budget availability and 

leadership commitments.  

About 38% of Arado respondents, 93% of Begait and 95% of Hassan respondents used their 

own buck for mating. This is not comparable with Gatewet al. (2017) repot in Borana 

(64.4%), Gebrekiros (2014) survey report in Western Zone of Tigray, Ethiopia (67.2% no own 

buck), Alefe (2014) report at Shabelle Zone (100% used own buck), Ambel and Bayou (2022) 

report in West Omo and Bench-Sheko Zone, Ethiopia (75% own buck), Hailu (2023) report in 

indigenous goats in North Shewa Zone, Amhara Region, Ethiopia (89.8% own buck), and 
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Tariku et al. (2021) report on traditional husbandry practices of goats in selected districts of 

Sidama Zone, Southern Ethiopia (55.4% used own buck). The variation might be due to 

increased awareness in having own buck across time, purpose of breeding, production 

system,available flock size, livelihood status and extension support.About 85% of Begait, 76% 

of Hassan and 35% of Arado respondents reported that the bucks were born in their own 

flocks.The birth of buck in own flock of Hassan is in line with Abdi et al. (2023) report in 

Dollo Zone, Somali Regional State, Ethiopia (75% bucks born in own flock). The birth of 

buck in own flock of Arado is in agreement with Girma et al. (2020) survey report in 

Nyangatom and Malle pastoral and agro-pastoral districts of SNNPR, Ethiopia (32% bucks 

born in own flock). The birth of buck in own flock of Begait, Hassan and Arado goats is not 

similar with Ambel and Bayou (2022) report in West Omo and Bench-Sheko Zone, Ethiopia 

(99.4% buck born in own flock). The differences could be due to household flock sizes, 

purpose of breeding and livelihood status. The birth of buck in own flock of Begait is in line 

with Hailu (2023) report in indigenous goats in North Shewa Zone, Amhara Region, 

Ethiopia(84.7% bucks born in own flock),and Tariku et al. (2021) report on traditional 

husbandry practices of goats in selected districts of Sidama Zone, Southern Ethiopia (91% 

bucks born in own flock). 

Uncontrolled mating was practiced in 70% of Begait, 43% of Hassan and 100.0% of Arado 

respondents due to the fact that most goats graze in communal lands.Theseuncontrolled 

mating practices are not in line with Gatewet al. (2017) report in Bati area (88.8% practiced 

uncontrolled mating), Alefe (2014) survey report at Shabelle Zone of Gode (66.7%), Denan 

(66.7%) and Adadle (62%) practiced controlled mating, Gebrekiros (2014) survey report in 

Western Zone of Tigray, Ethiopia (51.1% practiced uncontrolled mating), Tsigabu 

(2015)survey report in Nuer Zone, South Western Ethiopia (81.1% practiced uncontrolled 

mating), Girma et al. (2020) survey report in Nyangatom and Malle pastoral and agro-pastoral 

districts of SNNPR, Ethiopia (83.3% practiced uncontrolled mating), andAbdi et al. (2023) 

report in Dollo Zone, Somali Regional State, Ethiopia (75.6% practiced uncontrolled mating). 

The differences might be due to flock size,lack of own buck, production system, extension 

support, awareness and experiences of farmers. The practice of uncontrolled mating in Arado 

(100.0%) respondents is similar with Gatewet al. (2017) report of uncontrolled matingpractice 

in Borana (98.5%) and Siti area (98.3%).About 73% of Begait, 65% of Hassan and 100.0% of 
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Arado of respondents used bucks outside of their own flocks. This outside own flock buck 

useis not in line with Gatewet al. (2017) Bati area (50.0%), Borana (35.6%) and Siti area 

(16.5%) used bucks outside of their flocks. The differences could be due to flock size 

available, access to buck, extension support and livelihood status of the communities. The 

present reasons for uncontrolled mating practices are not also similar with Abdi et al. (2023) 

report in Dollo Zone, Somali Regional State, Ethiopia (53.2% goats graze together), 

andAmbel and Bayou (2022) report in West Omoand Bench-Sheko Zone, Ethiopia (33.3% 

goats graze together). The differences might be due to access to own buck, access to own 

browsing area, production system, extension support and awareness of the communities. 

Arado respondents practiced extremely lower (8%) unknown ratio of buck to does whereas 

41% of Begait and 39% of Hassan practiced unknown ratio of buck to does, and about 67% of 

Arado respondents practiced a ratio of one buck to all does in the flock. Unknown buck use in 

some flocks greatly affected the genetic makeup and productivity of the indigenous 

goats.Crossbreeding was highly practiced in Begait respondents (41%) than in Hassan (9%) 

and Arado (9%) respondentsdue to inflow of other genotypes of goats (highland goats) to the 

breeding tracks of Begait goats.The kidding seasons were not synchronized but depends on 

communal grazing. The dominant kidding months of Begait and Arado goats were in 

September, October and November whilst the dominant kidding months of Hassan goats were 

in October, November and December. This kidding season is similar with Gebrekiros (2014) 

survey report in Western Zone of Tigray, Ethiopia (64.4% in Autumn). However, the kidding 

patterns of Begait, Hassan and Arado goats are not in agreement with Netsanetet al. (2016) 

report in Woyto-Guji and Central Highland goat breeds under traditional management system 

in Ethiopia (May, September), andDereje and Ermias (2018) report in Woyto-Guji goats under 

traditional management systems in Konso District, Ethiopia (November to January). The 

differences could be due to ecology, production system,access to browsing forages, level of 

management practices provided and reproductive biological behavior of the genotypes with 

the photoperiod.   

About 54% of Begait, 39% of Hassan and 70% of Arado respondents practiced buck 

castration.The practice of castration in Begait respondents is similar with Tariku et al. (2021) 

report on traditional husbandry practices of goats in selected districts of Sidama Zone, 
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Southern Ethiopia (60% practice castration). The current practice (54% of Begait, 39% of 

Hassan and 70% of Arado respondents) of buck castration is not comparable with Alefe 

(2014) survey report at Shabelle Zone (93.7%) practiced castration, Tsigabu (2015)survey 

report in Nuer Zone, South Western Ethiopia (85.6% no buck castration practice), Gebrekiros 

(2014) survey report in Western Zone of Tigray, Ethiopia (60.0% no buck castration), Girma 

et al. (2020) survey report in Nyangatom and Malle pastoral and agro-pastoral districts of 

SNNPR, Ethiopia (89.3% practice buck castration), Shegawet al. (2021) report in South 

Western Ethiopia (90.6% practice buck castration), andHailu (2023) report in indigenous goats in 

North Shewa Zone, Amhara Region, Ethiopia (78.9% practiced buck castration). The 

differencesmight bedue topurpose of breeding, extension support, awareness and experiences 

of farmers.Buck castration was practiced for the purpose of improving carcass quality in 

Arado respondents (69%), and control inbreeding and improve carcass quality (44% of Begait 

and 23% of Hassan respondents). The current reasons for castration are not similar with Alefe 

(2014) survey report at Shabelle Zone that castration was practiced for improved fattening 

(77.8%), control breeding (19%) and better temperament (3.2%), Shegawet al. (2021) report 

in South Western Ethiopia (91.4% to improve carcass quality), Hailu (2023) report in indigenous 

goats in North Shewa Zone, Amhara Region, Ethiopia (73.1% to improve carcass quality), and 

Tade et al. (2023) report on husbandry practices of indigenous goat populations in South 

Gondar Zone, Ethiopia (52.9% fatten and sell). The differences could be due to purpose of 

breeding, market demand,access to extension support and awareness of farmers.The 

respondents (37% of Begait, 24% of Hassan and 61% of Arado) also indicated that the major 

castration age of the animals was in 2-3 years old. It was noted that bucks were not castrated at 

their earlier ages.Traditional castration method was practiced in 54% of Begait, 37% of 

Hassan and 64% of Arado respondents.These traditional castration methods are not 

comparable with Alefe (2014) survey report at Shabelle Zone (61.9% used Burdizzo 

castration), andHailu (2023) report in indigenous goats in North Shewa Zone, Amhara Region, 

Ethiopia (89.5% used traditional method). The differences might be due to access to extension 

support, access to Burdizzo and awareness of farmers.The traditional castration practice of 

Hassan respondents is similar with Teshager and Wondim(2021) report on indigenous goats in 

pastoral areas of West Guji zone, Southern Oromia, Ethiopia (34.4% practiced traditional 

castration). 
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Conclusion and Recommendations 

Illiterate Arado respondents (55%) were significantly higher than Begait (42%) and Hassan (29%) 

illiteraterespondents and greatly influenced productivity. The indigenous goat populations were kept 

under low input extensive production system. However, the indigenous goat populations were second 

pillar economic sources in Begait (4.30±2.8Tropical Livestock Unit- TLU), Hassan (7.03±5.3TLU) 

and Arado (1.27±0.9TLU) respondents. The mean flock size of Arado goat population (12.65±9.9) is 

not comparable with the mean flock sizes of Begait (43.02±28.1) and Hassan (70.29±52.6) goat 

populations due to ecological and socioeconomic differences of the communities. The flock dynamics 

of Begait (-16.55) and Arado (-16.69) goats in 2017 production year were at a decreasing rate of 

changes due to death in Begait (39.7% of the exits) and salein Arado (53.7% of the exits).  

There was a difference in water provision among the indigenous goat populations because the animals 

in 100.0% of Begait respondentswere brought to water source whilst water was fetched by about 10% 

of Hassan and 9% of Arado respondents for their animals.There was also a difference in water source 

type among the indigenous goat populations because river was a water source for about 79.0% of 

Arado respondents whereas borehole was a water source for about 41% of Begait and 46% of Hassan 

respondents.The distance to watering points was not comparable in that the animals of 45% of Begait 

and 32% of Arado respondents travelled less than one kilometer (Km) whilst animals of 17% of 

Hassan respondents travelled a distance of 6-10 Km to obtain water. The dry season daily watering 

frequency of the animals in 11% of Begait and 59% of Arado respondents wastwice a day 

whereasanimals in 7% of Hassan respondents wasonce inthree days.The productivity of the indigenous 

goat populations was affected by diseases (96% of Begait, 98% of Hassan and 67% of Arado 

respondents) andexternal parasites (EP) (85% of Begait, 90% of Hassan and 87% of Arado 

respondents). The EPs were occurred in the dry season (55% of Begait and 49% of Hassan 

respondents) and the EPs were also exhibited in both dry and wet seasons (80% of the Arado 

respondents). However, there was no access to veterinary service centers (VSCs) in 47% of Begait, 

65% of Hassan and 93% of Arado respondents. Moreover, 24% of Begait and 17% of Hassan 

respondents accessed to VSC at a distance of greater than 10 Km which greatly affected productivity of 

the indigenous goats.  

Own buck use for mating and buck birth in own flock were extremely lower in Arado 

respondents (38%, 35%) as compared to Begait (93%, 85%) and Hassan (95%, 76%) 

respondents. Uncontrolled mating and buck use outside own flock were practiced in Arado 

respondents(100%, 100%) whilst uncontrolled mating and buck use outside own flock were 

practiced in Begait (70%, 73%) and Hassan (43%, 65%) respondents due to most goats graze 
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in communal lands. Unknown buck to does ratio was practiced in 41% of Begait and 39% of 

Hassan respondents, and about 67% of Arado respondents practiced a ratio of one buck to all 

does in the flock. It was also noted that crossbreeding was highly practiced in Begait 

respondents (41%) than in Hassan (9%) and Arado (9%) respondents due to the introduction 

of highland goats to the breeding tract of Begait. The kidding patterns indicated that the 

indigenous goats of the study area are seasonal breeders.Buck castration was highly practiced 

in Arado respondents (70%) as compared to Begait (54%) and Hassan (39%).Arado 

respondents castrated the animals for the purpose of improving carcass quality (69%). 

Castration as a tool to control inbreeding was a neglected practice. Castration was practiced in 

animals of 2-3 years old (37% of Begait, 24% of Hassan and 61% of Arado respondents). 

Traditional castration method was practiced in 54% of Begait, 37% of Hassan and 64% of 

Arado respondents. 

Community education, access to water, access to VSC, buck to doe ratio, kidding pattern 

improvement and castration to control inbreeding need futurecritical attentions. 
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