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Abstract 

The objective of the present study was to characterize cattle husbandry practices, production and reproductive performance of 

cattle in the urban and peri-urban areas of Gambella city. Sample of respondents from each selected kebele were selected 

randomly using simple random sampling technique. A total of 133 household (70 from urban and 63 from peri-urban) were 

selected for questionnaire interview. Data was analyzed using SPPS version 23 software. The overall mean of the respondents 

revealed that, the management system practiced was semi-intensive (87.2%), extensive system (12.8%) and there was no 

intensive management system practiced. the overall mean daily milk yield was 1.58± 0.017 Littre/cow/day. The overall mean 

daily milk yield analysis of variance was significantly (P<0.05) difference among urban and peri-urban areas. The current result 

also indicated that, the overall average lactation length was and 10.59± 0.15 months, and was not significantly (P>0.05) affected 

by the study areas. The overall average age at first services, age at first calving and calving interval was 46.31±0.33, 51.51±0.54, 

and 19.01±0.11 months respectively. In Addition, disease prevalence, poor animal health service delivery, grazing land and feed 

shortage were among the major constraints affecting production and productivity in the study areas. In conclusion, Age at first 

services, age at first calving and calving interval of indigenous cow was low compared to some of the indigenous breed in other 

regions, animal health and health services delivery are the problems affecting cattle productivity. Hence, all concerned 

stakeholders need to take urgent interventions in order to improve production and productivity of cattle. 

Keywords 

Husbandry Practices, Production, Reproduction, Indigenous Cattle, Gambella 

 

1. Introduction 

The world population is predicted to reach 9.7 billion by 2050, 

with approximately 68 percent of the people residing in urban 

and peri-urban areas in 2050, compared to 55 percent in 2018 

and 30 percent in 1950 [42]. Agriculture is the leading sector in 

Ethiopian functions by providing food, economy by contributing 

42.3% for the total national gross domestic product (GDP) [45]. 

Out of the total agricultural GDP, livestock sector contributes 

about 40% to agricultural gross domestic product and the live-

stock subsector exclusively contributes about 26.4% to the na-

tional Gross Domestic Product [4]. Livestock husbandry plays an 
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important role in agricultural development in Ethiopia, which is 

the backbone of the economy [13]. The primary objective of 

urban and peri urban dairy production Ethiopia is generating 

additional cash income; main milk supplier to the urban market, 

sold to dairy cooperatives, in local market or directly to con-

sumers [24]. The increasing demand for livestock products in 

developing countries is mainly driven by urbanization, a notable 

growth in population and increasing incomes. Urbanization has 

been associated with changes in lifestyle, particularly with peo-

ple consuming more animal-derived foods. Given the often poor 

rural infrastructure, a very dynamic urban and peri-urban live-

stock production sector has evolved in many African countries 

[37]. The main emphasis was given to rural livestock production 

systems directed towards urban demand. Consequently, infor-

mation on urban and peri-urban livestock production is limited 

[35]. In addition, Maximizing reproductive efficiency requires 

the matching of genotypes to the production environment, to-

gether with appropriate husbandry practices, in order to ensure 

that the intervals from calving to conception are short and the 

rates of conception to natural or artificial breeding are high. This 

will result in short calving intervals, yielding more lactations and 

calves per lifetime of each breeding cow. The outcome will be 

greater economic benefits to the farmers [31]. 

Assessment of the cattle husbandry practices is a pre-requisite 

to bring improvement in cattle productivity in the country in 

general and in the study area in particular [27]. The urban poor 

engage in urban livestock keeping as a response to limited al-

ternative livelihood options and food insecurity. This category of 

livestock keepers, lacking the control over and access to basic 

inputs, is seldom able to access support services and is either 

harassed or ignored by the city planners [35]. Currently most of 

the individuals and farmers in Gambella city and its surrounding 

areas are engaging in livestock keeping, as a result of increase in 

livestock number brought to market by Agro pastoralist from 

rural districts. So far, most of the studies in Gambella regional 

state in general and study area in particular were limited to rural 

livestock production systems and; dairy cattle husbandry prac-

tices and production system in urban and peri urban areas were 

not studied in the study area. Therefore, the objective of the 

present study was to characterize cattle husbandry practices, 

production and reproductive performance of cattle in the urban 

and peri-urban areas of Gambella city. 

2. Materials and Methods 

2.1. Description of the Study Area 

The study was conducted in Gambella city which is located 

in the southwest part of Ethiopia, situated at the distance of 

766 km from Addis Ababa in the lowlands of the Baro River. 

It lies between latitudes 6
0
22' and 8

0
30' N, and longitudes 

33
0
10' and 35

0
50' E, and covers a total area of about 34,063 

square kilometers [26]. The annual rainfall and mean annual 

temperature in the Regional State are 1,247 mm and 34.37°C, 

respectively [32]. The rainfall regime is unimodal, referred to 

as the “Sudan Type”, occurs in the lowlands along the border 

with Sudan [17]. The major breed is the Nuer (zebu) breed of 

cattle which is a very good performer in dairying and beef 

production provided proper management levels and consid-

ered to have high tolerance to Tse-tse fly challenges [7]. 

2.2. Research Design and Method of Data 

Collection 

Cross-sectional type of study was conducted to collect data 

using questionnaire survey, observation, group discussion and 

key informant interview. The sampling units were defined as 

households keeping cattle. Both primary and secondary data 

sources were used for this study. Primary data was collected 

from respondents by pre-tested semi-structured questionnaire, 

key informants’ interviews, and personal observation. 

Whereas, the secondary data were collected from various 

sources such as livestock and fishery resources development 

office, published and unpublished materials. 

2.3. Sampling Techniques and Sample Size 

Prior to conducting field survey research, discussion was 

conducted with the experts from Gambella city administration 

livestock and fishery resource development office to select 

sites and respondents. Within five kebeles of the city, 

households and farms keeping cattle from both urban and 

peri-urban areas were selected purposively. Sample of re-

spondents from each selected kebele were selected randomly 

using simple random sampling technique. A total of 133 

household (70 from urban and 63 from peri-urban) were se-

lected for questionnaire interview. The sample size to collect 

data for this research were determined by using [46] formula 

as shown below 

  
 

   ( ) 
  

Where; 

n = designates the sample size; 

N = designates total number of households in selected 

kebeles. 

e = designates maximum variability or margin of error 8 % 

(0.08); 

1= designates the probability of the event occurring. 

N= 906 

n = N/1+N (0.08)
2
 =906/1+906(0.08)

2 

n =133 

2.4. Statistical Analysis 

The collected data from different sources was coded and 

recorded using Microsoft Excel spreadsheet. Descriptive 

statistics such as frequency and percentage were used to an-

alyze the quantitative data using SPSS version 23 software. 

Then the analyzed data were presented in the form of table 
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and graph. 

3. Results and Discussion 

3.1. Socio-economic Characteristics of the Respondents 

Table 1. Demographic characteristics of the respondents in the study area. 

Variables 

Study areas 

Urban (N=70) Peri urban (N=63) Overall (133) 

Gender    

Male 18.8 21.1 39.9 

Female 33.8 26.3 60.1 

Age category    

<25 yrs. 0.0 4.5 4.5 

26-50 yrs. 27.1 33.1 60.2 

51-65 yrs. 24.1 9.0 33.1 

>65 yrs. 1.5 0.7 2.2 

Sources of income    

Livestock production only 48.8 44.4 93.2 

Crop production only 0.0 0.0 0.0 

Both 93.2 2.9 6.7 

 

The socio-economic characteristics of the household are 

shown in (table 1). The result of the overall interviewed house-

holds shows that most are female (60.1%) than male (39.9%), 

which indicates that most the cattle husbandry activities in the 

study are were carried out by females. The present finding also 

indicated that the overall age category of the interviewed 

households are in the range of 26-50(60.2%), 51-65(33.1%), <25 

(4.5%) and > 65(2.3%) years respectively. This finding shows 

that most of the households who were participated in the cattle 

husbandry practices are in the productive age, and similar survey 

result was reported by [43]. In addition, the overall status of 

income sources of the interviewed households indicated that 

about (93.2%) come mostly from livestock production and sale 

of their products, and (6.7%) come from both livestock produc-

tion and crop production. The reason for keeping only cattle than 

crop cultivation by most of respondent was due to limitation of 

land for crop cultivation in urban and peri-urban area. According 

to [21], commercial peri-urban production of livestock is an 

extremely fast-growing sector and in and around cities, urban 

farmers grow horticulture crops on small plots as a part time 

activity or become professional growers dedicated to an inten-

sive market gardening. 

3.2. Cattle Holding 

The mean cattle holding per household was shown in (table 

2). The result indicated the overall mean number of cows per 

households was highest (5.51±0.204) head than other types of 

cattle. Similar finding reported the numbers of cows were 

more than other categories of bovines in Hadiya Zone [44]. 

This survey result also shows that, the average means of total 

cattle in urban and peri-urban areas of Gambella city was 

(12.25±0.532) head. Current average mean numbers of cattle 

was lower than the survey result reported by [9], which re-

ported (14.08 head) average cattle size per households in 

Gindeberet and Abuna Gindeberet districts of west Shoa Zone. 

Furthermore, average mean number of cattle herd size per 

household lower than our finding were recorded in peri-urban 

areas of greater Addis milk shed (11.8), Debre Markos (7.35), 

Bahir Dar and Gonar peri-urban milk shed areas (6.5) and 

Hawassa (3.15) respectively [8]. According to interviewed 

household, more numbers of cows were kept for milk pro-

duction and uses milk and milk products as food source and 

for commercialization. 
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Table 2. Mean (± SE) number of cattle holding per household in urban and peri-urban areas Gambella city. 

Species 

Study areas 

Urban (N=70) Peri Urban (N=63) Overall (N=133) 

Heifers 2.51±0.12 2.97±0.13 2.73±0.08 

Bulls 0.09±0.034 0.49±0.098 0.28±0.048 

Steers 1.17±0.104 1.14±0.094 1.16±0.067 

Calves 2.56±0.12 2.59±0.16 2.57±0.097 

Cows 5.37±0.25 5.71±0.33 5.51±0.204 

Total 11.7±0.628 12.9±0.812 12.25±0.532 

 

3.3. Cattle Management System, House Type 

and Frequency of Cleaning in the Study 

Area 

The production system, housing type and frequency of 

cleaning are presented in (Table 3). The overall mean of the 

respondents revealed that, the management system practiced 

was semi-intensive (87.2%), extensive system (12.8%) and 

there was no intensive management system practiced. Most of 

the respondents particularly in urban areas practices 

semi-intensive management system, whereas most of the 

respondents in peri-urban areas kept their cattle under exten-

sive system of management. This indicates that most of the 

cattle keepers in urban combine grazing and confinement of 

cattle as well as use of supplementary feeding. This finding is 

not in line with report by [47] who reported 70% and 37% of 

respondents who practice extensive and semi-intensive 

management respectively, in Sinana district of Bale Zone. 

Similarly, the overall mean result indicated that, most of the 

roof type (49.7) was corrugated, while (27.0%) of respondents 

use plastic and the rest (23.3%) use thatched type of roof 

respectively. [33], reported that majority of the respondent 

(89.4%) and (68.5) constructed dairy cattle barn with corru-

gated iron roofing materials, while rest constructed with 

thatched grass and few with plastic materials in Urban and 

Peri-urban milk shed areas of North Shoa Zone. Present study 

also indicated all of the respondents (100%) keep their cattle 

in the house with earthen floor. This result was not in line with 

previous study in the country [15, 2, 41]. The present study 

indicated that most (82.0%) of the respondent used bedding 

while (12%) did not use bedding. In addition, the cleaning 

frequency of the barn was done on a daily basis by the entire 

respondent (100%). Even though most of the respondent 

apply bedding materials and clean the barn daily, there was 

bad odor due to and poor drying and ventilation condition in 

some of the barn in study area. Similar finding were reported 

by [12], who stated that the use of poor quality bedding ma-

terials and earthen floor without any bedding materials in 

Cheha districr of Gurage Zone might resulted in udder and/or 

teat contamination and attribute to poor quality milk produc-

tion. 

Table 3. Production system, cattle house type and frequency of cleaning. 

Parameters 

Study areas 

Urban (N=70) Peri urban (N=63) Overall (133) 

Management system    

Extensive 2.3 10.5 12.8 

Semi-intensive 50.4 36.8 87.2 

Intensive 0.0 0.0 0.0 

Roof type    

Corrugated 28.6 21.1 49.7 
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Parameters 

Study areas 

Urban (N=70) Peri urban (N=63) Overall (133) 

Thatched 1.5 21.8 23.3 

Plastic 22.5 4.5 27.0 

Floor type    

Earthen 52.6 47.4 100 

Cement 0.0 0.0 0.0 

Stone 0.0 0.0 0.0 

Bedding used    

Yes 49.6 32.3 82.00 

No 3.0 15.0 18.00 

Cleaning frequency    

Daily 52.6 47.4 100 

Weekly 0.0 0.0 0.0 

 

3.4. Feed Sources, Feed Supplements, Water 

Availability and Mating System 

The feed type, feed supplements, water availability and 

mating system in Urban and Per-urban areas of Gambella city 

was shown in (table 4). The survey results indicated that, nat-

ural pasture was mainly the common feed sources in the study 

area. According respondents, crop residues are not available in 

a required amount since there are limited farming activities in 

around urban and per-urban areas. Current survey result is 

similar with the report of [48] in Sidama Zone, Southern 

Ethiopia. Similarly, the result of the present study is not in 

agreement with previous study of [28] who reported that, nat-

ural pasture, crop residues, crop aftermath, non-conventional 

feed and agro industrial products as the major feed resources in 

Misha district of Ethiopia. Overall percentage of the respond-

ents who supplemented their cows with concentrate feed, Atela 

(local brewery products), salt solution and others were 30.8%, 

16.5%, 4.5%, and 48.2% respectively. For a cow to produce 

milk to its maximum ability, nutritional requirements must be 

satisfied every day, and this can be achieved by feeding bal-

anced formulations of different feeds as rations of improved 

quality [18]. The present result related to watering frequency 

indicated that, most of the respondents (93.2%) give their cows 

drinking water and water point twice a day and some of the 

respondents (6.8%) make cows drink thrice a day. Similar 

result reported by [22], were 67.3 and 8.3% for river and pipe 

water, and frequency of watering were twice a day (70.5%) and 

three times a day (26.6 %) in Telo District, Ethiopia. The main 

sources of water in the study area was river water mainly Baro 

and Jejebe rivers. Majority of the respondents (97%) uses river 

water while (3.0%) uses Tap water for their cows. This finding 

is in agreement with the finding of [16] who reported 15%, 

35%, 20% and 30% for river, pipe, and spring and bore water 

respectively in south Gondar zone. Similarly, current finding 

indicates that mating system was entirely (100%) natural mat-

ing, while AI was not commonly practiced. Present result was 

not in agreement with the report of [2]. 

Table 4. Feeds, Feed supplement, water availability and mating system. 

Parameters 

Study areas 

Peri Urban (N=63) Overall (N=133) 

Urban (N=70) 

Watering frequency    

Once 0.0 0.0 0.0 

Twice 45.9 47.4 93.2 
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Parameters 

Study areas 

Peri Urban (N=63) Overall (N=133) 

Urban (N=70) 

Thrice 6.8 0.0 6.8 

Sources of water    

Tap 3.0 0.0 3.0 

River 49.6 47.4 97.0 

Feed type    

Natural pasture 52.6 47.4 1000 

Crop residues 0.0 0.0 0.0 

Sown pasture 0.0 0.0 0.0 

Feed supplementation    

Concentrate with salt mix 30.8 0.0 30.8 

Atela 12.8 3.8 16.5 

Salt 3.8 0.8 4.5 

Others 5.3 42.9 48.2 

Mating system    

Natural mating 52.6 47.4 100 

AI 0.0 0.0 0.0 

 

3.5. Productive and Reproductive Performance 

of Cattle in the Study Area 

Daily Milk Yield (L/cow/day) 

The overall average daily milk yield of cattle in the study 

areas are shown in (table 5). Current result indicated that, the 

overall mean daily milk yield was 1.58± 0.017 Littre/cow/day 

and ranges from 1-3.0 litter/cow/day depending on season. 

The overall mean daily milk yield analysis of variance was 

significantly (P<0.05) difference among urban and peri-urban 

areas of Gambella City. Present result was similar with find-

ing of [20] who reported the mean daily milk yield of local 

cow under small holder farmer management system were 

1.53±0.09 liters in Hawella-Tulla District, Ethiopia. The 

overall average milk yield this study was lower than report by 

[43] who reported 2.06± 0.5 in Bench-Maji Zone, by [14] who 

reported 2.02± 0.8 in around Walmera districts of Oromia. 

The current result was higher than the report by [9] who re-

ported 1.42±0.15 litter/cow/day for local cows in Gindeberet 

and Abuna Gindeberet districts of west Shoa Zone. [36] Re-

ported the overall mean of milk yield to be 1.18±0.17 lit-

ter/cow/day during dry season in Bench-maji, Sheka and 

Mejenger, southwest Ethiopia which is also lower than cur-

rent finding. Milk production of cows is affected by genetic 

makeup of cows, management system and environmental 

factors. Generally, the performance record of local cows is 

essential for designing breeding as well as management 

strategies in dairy sector [20]. 

Lactation Length (LL) 

Lactation length is the period from the time a cow start 

secretion of milk after parturition to the time of dry period. 

The current result indicated that, the overall average lactation 

length was and 10.59± 0.15 months, and analysis of variance 

of overall lactation length was not significantly (P>0.05) 

affected by the study locations (table 5). This finding was 

similar with the result of [30] who reported that, the overall 

average lactation length of local cows in Debre-Markos Town 

were 10.35±0.15 months, [29] were 10.59±0.86 months in 

Shambu, Fincha and Kombolcha Towns of Horro Guduru 

Wollega Zone, Ethiopia and, [3] were 10.27 months in Gon-

dar. Similarly, lower lactation length values were reported by 

[19] at 7.10±0.31 and 8.06±0.16 months in Ilu and Woliso 

districts respectively. Generally, There were negative rela-

tionships between lactation length and annual production of 

milk and milk solids (milk fat + protein) [10]. 

Age at First Services (AFS) 

The age at first services was significantly (P<0.05) varies 

among study location (table 5). The overall average age at 

first services of present finding was 46.31±0.33 months. The 

overall mean value of age at first services lower than current 

study were reported by [40] at 44±0.18 months in Bona zuria 
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of Sidama Zone, and at 38.5 ± 2.71 months by [20] in 

Hawella-Tulla district, Ethiopia. Similar result of overall 

average age at first services reported for Horro cows were 

46.79±1.03 [23]. Similarly, the overall age at first services 

longer than current result were 55 months [6]. The variation in 

age at first services value in different studies on indigenous 

Ethiopian heifers was due to breed or management differences 

[39]. 

Age at First Calving (AFC) 

The overall Mean Age at first calving was not significantly 

difference (P>0.05) across urban and peri-urban areas of 

Gambella city (table 5). In addition, our finding indicated that, 

the overall average age at first calving was 51.51±0.54 

months. Present result was nearly similar with report of [43] 

who reported mean value of 50.87±7.0 months in Bench-Maji 

Zone. The current result of overall age at first calving was 

longer compared to [19] who reported (53.94±0.56 month 

Woliso districts, and [9], who reported (57.08 ±0.61) in 

Gindeberet of Oromia region. Similarly, overall mean age at 

first calving lower than current finding reported by [44] were 

4.49±0.03 Years in Hadiya Zone. Delayed age at first calving 

is one of the factors affecting the productivity of cow. Heifers 

calved between 27 and 30 months of age had the highest milk 

yields, milk fat content and lactation peak as opposed to those 

calved before and after that age [38]. 

Calving Interval (CL) 

A calving interval of a cow is the amount of time between 

the birth of one calf and the subsequent birth of the next calf 

from the same cow. In current study, the overall Mean calving 

interval was not significantly difference (P>0.05) across ur-

ban and peri-urban areas of Gambella City (table 5). In pre-

sent study, the overall mean calving interval of indigenous 

cow was 19.01±0.11 months. Longer mean calving interval 

than current finding reported for indigenous cows were 2.7 

years in selected districts of Sidama Zone, Southern Ethiopia 

[34]. Similarly, mean calving interval shorter than current 

result were reported in previous studies [40, 1]. Generally, the 

calving interval (CI) is a period between two consecutive 

parturitions and should ideally be in the regions of 12 to 13 

months. However, calving interval in Ethiopian Zebu range 

from 12 to 24 months [6]. 

Table 5. Productive performance and reproductive of cattle in the study area. 

Parameters 

Study areas 

Urban Peri urban Overall  

Lactation performance Mean± SE Mean± SE Mean± SE P-value 

Lactation length (month) 10.31±0.22 10.98±0.20 10.59±0.15 NS 

Daily milk yield (Littre) 1.63±0.03 1.52±0.014 1.58±0.017 ** 

Reproductive performance     

Age at first services (Month) 45.59±0.42 47.11±0.50 46.31±0.33 * 

Age at first calving (month) 51.14±0.72 51.98±0.86 51.51±0.54 NS 

Calving interval (month) 18.94±0.12 19.08±0.02 19.01±0.11 NS 

*significance at p<0.05, ** significance at p<0.01, NS none significance 

3.6. Major Constraints of Cattle Production in 

the Study Area 

Major constraints affecting cattle production in the study 

area are shown in (figure 1). Animal health services delivery 

in Ethiopia include vaccination, modern and traditional 

treatments, GIT parasite and external parasite controls, dis-

ease outbreak investigations and information on diseases 

outbreaks, herd health and trainings. The present study indi-

cate that major constraints of cattle production were poor 

animal services delivery (18.05%), limited grazing land 

(16.55%), cattle diseases (43.6%) and feed shortage (21.8%) 

respectively. This finding was in agreement with [25], who 

reported that animal health service delivery in the remote 

marginal lowlands in Ethiopia has been facing severe chal-

lenges in accessing, affordability and reliability. According to 

key informant interview, an animal health problem includes 

zoonotic diseases, internal and external parasites, and diseases 

like pasteurellosis, brucellosis, FMD and others. Similarly, 

lack of animal health post, medicine and regular cattle treat-

ment and vaccination are critical problems. The veterinary 

service in Ethiopia confronts significant provocations, in-

cluding a shortage of skilled and disciplined manpower, an 

insufficient budget, resource issues, and a lack of basic 

equipment and foundations [5]. In addition, limited grazing 
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land and feed scarcity during dry season are also major 

problems limiting cattle production in Gambella city. Similar 

survey result related to feed shortage and limited grazing land 

were reported by [11] in Kembata Tambaro zone of southern 

Ethiopia. 

 
Figure 1. Major Constraints of cattle production. 

4. Conclusion and Recommendations 

In this study, management system observed was 

semi-intensive and extensive in which most of the cattle 

keepers combine grazing and confinement of cattle, but the 

overall husbandry practices still poor and cannot improve 

cattle productive and reproductive performances. The study 

also revealed that the overall mean daily milk yield and lac-

tation length was low compared to other regions. Age at first 

services, age at first calving and calving interval of indigenous 

cow was poor compared to some of the indigenous breed in 

other regions. In Addition, disease prevalence, poor animal 

health service delivery, grazing land and feed shortage were 

among the major constraints affecting production and 

productivity in the study areas. Based on this conclusion, the 

city administration needs to take necessary interventions 

which include provision and accesses to basics inputs, im-

provement of indigenous cattle breed and satisfactory animal 

health service delivery are required. Provision of training and 

awareness creation among smallholder cattle producers about 

improved cattle husbandry practices to enhance livelihood of 

cattle keepers in the study area is necessary. 
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