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Abstract: The study was undertaken in Angot district, North Wollo Zone, Ethiopia from June 2019 up to March 2020. The 

objective of the study was of characterize the reproductive and productive performance of indigenous and crossbred dairy cow 

in Angot district. The participatory rural appraisal (PRA) method was used to generate information during exploratory survey 

and 100 households were selected for formal survey by using random and purposive sampling technique. The estimated daily 

milk yield of local and crossbred cow was found to be 1.32±0.11 and 4.62±0.35 liters, respectively. The mean lactation length 

for local and crossbred dairy cow were reported by the respondents were 9.15±0.63 and 10.8±1.02 months, respectively. The 

estimated lactation yield of local and crossbred dairy cow in the study area was 365.42±1.96 and 1565.65±11.98 liters, 

respectively. The average age at first service of local and crossbred dairy heifers in the study area was 34.5±2.71 and 

23.41±1.54 months, respectively. The age at first calving (AFC) of the indigenous and crossbred was 45.13±2.31and 

34.51±1.94 months, respectively. The average calving interval of local and crossbred dairy cows in the study area were 

18.38±1.05 and 15.52±0.97 months, respectively. The estimated average number of calf per lifetime of cow in the study area 

was 6.21±0.32 (for local) and 9.59±0.49 (for crossbred). The average reproductive lifetime of local and crossbred dairy cows 

in the study rea ware 16.21±0.27 and 14.07±0.23 years, respectively. The calculated reproductive efficiency of local and 

crossbred dairy cows were 46% and 77.53%, respectively. In conclusion, the present study indicated that the reproductive 

performance of dairy cow in the study area was low, thus it calls attention to improve management system to improve the 

reproductive performance of dairy cows. 
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1. Introduction 

Agricultural sector of Ethiopia accounts for about 42% of 

the GDP, employs about 85% of the labour force, and 

contributes around 90% of the total export earnings of the 

country. The sector is dominated by over 15 million 

smallholders producing about 95% of the national 

agricultural production. Hence, the overall economy of the 

country and the food security of the majority of the 

population depend on smallholder agriculture [1, 2]. The 

livestock sector globally is highly dynamic. In developing 

countries, it is evolving in response to rapidly increasing 

demand for livestock products. In developed countries, 

demand for livestock products is stagnating, while many 

production systems are increasing their efficiency and 

environmental sustainability [3]. Ethiopia has the largest 

livestock inventories in Africa and this sector has a 

significant contribution to the country’s economy and is still 

expected to support its economic development [4]. 

Underlying all animal breeding studies is the fact that 

neither all animals nor all breeds are equal. There are 

different aspects of management including differences within 

and between breeds in production, reproduction, fertility, size, 

disease resistance and the ability to withstand stress [5]. The 

indigenous breeds of tropics are attributed to natural selection 

to the tropical environment and management. They are well 
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known for their adaptability, hardiness, disease resistance, 

heat tolerance, low feed supply and low management level. 

However, lack of understanding of the farming systems, 

prevailing constraints, and prospects of possible interventions 

in line with the socio-economic scenarios of the farmers 

constitutes by itself the fundamental problem for the 

development of the livestock sub-sector in Ethiopia [6]. 

Performance record of local cows is essential for designing 

breeding as well as managemental strategies develop the 

dairy sector [7]. In Ethiopia number of exotic and hybrid 

cattle is extremely low. This suggests that the total number of 

both exotic and hybrid female cattle produced through the 

crossbreeding work for many decades in the country is quite 

insignificant indicating unsuccessful crossbreeding work. 

This again suggested that Ethiopia needs to work hard on 

improving the work of productive and reproductive 

performance of cattle through appropriate breeding and 

related work most important factor that is a prerequisite for 

sustainable performance improvements of cattle through 

appropriate dairy production system and influencing the 

productivity breeding and related activities [5]. Therefore for 

better improvement of local cow, sustainability of 

improvement, easy and cost wise improvement, 

understanding of production and reproductive status of local 

cow is first and ever needed step in animal improvement area 

particularly in Ethiopia which has huge livestock population 

but couldn’t meet animal protein demand ever increasing. 

Thus the current survey result was conducted to generate 

baseline data on production and reproductive performance of 

local cow in Angot district, North Wollo Zone, Ethiopia. 

2. Materials and Methods 

Description of the study area 

The study was conducted in Angot district, North Wollo 

Zone, Ethiopia. From September 2019 to Febrary 2020. 

Angot district is located at a distance of 50 km from Woldia 

and 571 km from Addis Ababa. The study area has an altitude 

ranges from 3500-4500 meter above sea level. The mean 

annual rainfall varying between 1201 mm to 1800 mm; and 

the mean minimum and maximum annual temperatures of 

15.1 and 27.5°C, respectively. The study district has 11 

Kebeles. Mixed crop-livestock farming system, involving the 

production of cereals different livestock species, is 

predominantly practiced [8]. 

Data required 

The data that was generated by exploratory survey and 

secondary information includes; Attempts was made to 

identify; major farm and off-farm activities, current practices, 

perception of the system in which the farmers operate and 

also to identify exogenous factors (which influence 

production pattern and the links between them), endogenous 

factors (which influence production-decision at the 

household level and the manner in which each affect the 

other) and the constraints (which they perceive to be 

important and their attitude to risk). 

Sampling procedure 

By defining the boundary of a dairy shed based on the 

information collected during the informal diagnostic survey, 

the geographical distribution of these sampling units within 

the dairy shed was established. Resource constraints was 

decided, although sample size was sufficiently large to permit 

statistical analysis, financial, human resource and time 

constraints was taken in to account prior to sample selection 

and survey execution. When a prior knowledge of the size of 

the target population is poor, a random sample selection with 

a given sampling intensity may be difficult to obtain. It may 

then be preferable to sample purposively, i.e. sample using a 

sub-set of the population but whose characteristics are known 

and meet desired criteria [9]. 

Field instrument: At dairy shed level as a preliminary step 

of collecting information on the production to consumption 

system, secondary sources was reviewed and discussions was 

held with knowledgeable key informants. At household level 

it is anticipated that much of the information required for 

characterization of the production to consumption system 

was gathered through primary data collection at the 

household level. 

The methodology proposed was multipurpose single visit 

survey method, which is a formal survey of a representative 

sample of dairy production units within the dairy shed. The 

sample size proposed is in the range 100 to 150 units [10]. 

Farmer-recall (over one year) techniques were used for 

collecting the production data. From literature review and 

considering the cost, time and resource limitations a total of 

100 households were considered adequate from three rural 

kebeles for the formal survey interview. List of female and 

male households obtained from each rural kebele officials 

was used for random selection of the households for the 

formal interview. Random table was used for household 

selection. Hence, stratified proportionate random sampling or 

purposive sampling technique was used for the study. 

Data collection 

Both exploratory and diagnostic survey was used to 

generate qualitative and quantitative data for the study. To 

have an overall view of the farming system, an exploratory 

survey was carried out using checklists to discuss with 

farmers. The Participatory Rural Appraisal (PRA) was used 

to generate information during exploratory survey. Moreover, 

a rapid survey technique with key-informant interview 

method was used. Based onthe information generated 

through PRA, the questionnaire [9, 10] was used and record 

sheets were developed for the formal interview/diagnostic 

survey. Before starting the actual formal survey, developed 

questionnaires was pre-tested for the suitability of the study. 

Field observation was taken of respondent farmers in the 

sampling area. Details on animals were gathered from 

owner’s interview. Each farmer’s degree of perception 

towards the importance and priority of identified constraints 

and endogenous factors which influence production to 

consumption decision at household level was identified by 

using card sorting method. Critical problems and constraints 

was identified from secondary data and qualitative 

information obtained in the exploratory survey. 
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Statistical methods 

The statistical analysis to be used in the study was vary 

depending on the type of variables and information obtained. 

However, the quantitative data was described by descriptive 

statistics (percentage, mean comparison, mode, median, 

standard deviation, etc) using Statistical Package for Social 

Sciences [11]. Chi-square was employed when required to 

test the independence of categorical variables and to assess 

association between levels of categorical variables. 

Correlation and regression analysis was used to determine the 

significance of associations among categorical variables. The 

parameter which measures reproductive efficiency could be 

calculated, the information gathered from the dairy owners 

based on, the number of calves born, age of cow in months 

and age at first breeding in months of dairy cows by using the 

following formula 
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Source: [13] 

3. Results and Discussion 

Based on the primary data collected during the household 

survey, the result and discussion part of this study gave more 

emphasis on productive performance (daily milk yield, 

lactation yield and lactation length) and reproductive 

performance (age at the first service, age at first calving, 

calving interval, number of calf per lifetime of cow, 

reproductive lifespan of breeding cows, reproductive 

efficiency of cows and major constraints of dairy cattle 

productivity. 

Productive performance of local and crossbred dairy cows 

Daily milk yield: Daily milk yield is a very important 

production efficiency trait, which is a combination of milk 

yield and lactation length. Cows with high milk yield per day 

of lactation length (MY/DLL) are cost-effective producers 

and have extra lactation milk yield. In the estimates of 

MY/DLL, milk yield on average basis of the lactation length 

were calculated by considering stages of lactation. As 

summarized in Table 1, the average daily milk yield of local 

and crossbred dairy cows in the study area was 1.32±0.11 

and 4.62±0.35 liters, respectively. As compared with the 

previous finding, the current result was lower than the report 

of [12] who reported that, the daily milk yield of local and 

crossbred dairy cow in Chacha Town was1.67 and 4.73 liters, 

respectively. The daily milk yield of local cows in the current 

study area was equivalent to the daily milk yield of 

indigenous dairy cows in Alefadistrct (1.30±0.05 Liters) and 

higher than Quara district (1.5±0.04 liters) [13]. 

Based on the information obtained during group discussion, 

the daily milk yield in the study area was is strongly affected 

by season of calving, stage of lactation and parity (age of the 

Dam). The current observed daily milk yield of local cow 

was lower than the report of [14] who reported that the 

overall daily milk yield of local cow in Dawro zone was 

1.8±0.045 liters. The milk yield of local cows of the study 

district are all most the same to local cow daily milk reported 

for different areas of local cattle of the country which is 

approximately with the range of 1.7 to 1.9 liters per day [15, 

16, 17]. Milk yield per cow is 1.9 liters per day on average 

[18]. On the other hand [19] reported that national average 

milk yield from local cow per day is 1.37 which is almost 

equivalent tothe current finding. A Ministry of Finance and 

Economic Development (MoFED) report highlights that 

there is a significant productivity difference among local 

dairy breeds. The milk yield for local dairy breeds is about 

1.5 liters per day per cow, which is about one-eighth of the 

milk yield (9 liters per day per cow) for improved dairy 

breeds [20]. 

Table 1. Daily milk yield of dairy cows in Angot district based on farmer’s response in liters. 

Cow genotype Stage of lactation Mean±SE Maximum Minimum Rang 

Local cows 

Beginning 1.75±0.12 3 1 1-3 

Mid 1.23±0.10 2 0.75 0.75-2 

Late 0.98±0.09 1 0.5 0.5-1 

Average DMY 1.32±0.11 2 0.75 0.75-2 

Crossbred cows 

Beginning 6.82±0.57 9 4 4-9 

Mid 4.24±0.27 6 3 3-6 

Late 2.79±0.21 3 1.5 1.5-3 

Average DMY 4.62±0.35 6 2.83 2.83-6 

Average 
Beginning 4.29±0.35 6 2.5 2.5-6 

Mid 2.74±0.19 4 1.86 1.8-6-4 

 
Late 1.89±0.15 2 1 1-2 

Average DMY 2.97±0.23 3 1.79 1.79-3 

 

Lactation length: Lactation length is an important 

production trait as it influences the total milk yield. In the 

majority of improved dairy farms, a lactation length of 305 

days usually accepted as a benchmark. This standard allows 

for calving every 12 months with a 60-day dry period. The 

12-month interval has considered “Ideal” for many years. If a 

cow milked longer than 305 days, her yield for the first 305 

days taken as the lactation yield. Some cows are not milked 

for a full 305 days because they go dry or the lactation 

terminated for any of several reasons. These short records 

projected to a 305 days equivalent [21]. Based on the mean 

lactation length for local and crossbred dairy cow were 



65 Tarekegn Demeke:  Characterization of Reproductive and Productive Performance of Indigenous and  

Crossbreed Dairy Cows in Angot District, North Wollo Zone, Ethiopia 

reported by the respondents as 9.15±0.63 and 10.8±1.02 

months, respectively (Table 2). 

The current observed lactation length was higher 

thanprevious finding of [22] who reported mean lactation 

length of 255.75 days for local Ethiopian milking cows. 

Whereas the current lactation length local cows is higher by 

three months as compared to [19] who reported that average 

lactation period per cow during the reference period at 

country level about six months. But comparable with the 

report of lactation length reported by [23] who reported mean 

lactation length of 9.5 and9.13±2.63 months for native cattle 

in/ around Bahirdar. The current observed lactation length 

was lower than the report of [24] who reported that the 

overall lactation native dairy cows in Wolita zone was 10.80 

+ 0.053 months. In general, Not only daily milk produced, 

lactation length is also one of factors that determine 

profitability of a given dairy cows owning individuals and 

productivity of a dairy cows as well. Most of the time 

Ethiopian dairy cow known by short period of lactation and 

long calving interval which shows that animal is being kept 

for long period of time without giving any products (milk and 

calf) and simply took feed and other cost of production. 

Table 2. Lactation lengths of local and crossbred dairy cows in Angot district in months. 

Cow genotype Stage of lactation Mean±SE Maximum Minimum Rang 

Local cows 

Beginning 3.31±0.23 5 2 2-5 

Mid 2.67±0.19 4 2 2-4 

Late 3.17±0.21 3 1 1-6 

Total Lactation length 9.15±0.63 12 5 5-12 

Crossbred cows 

Beginning 4.21±0.46 7 3 3-7 

Mid 3.51±0.32 5 2 2-5 

Late 3.08±0.24 5 2 2-5 

Total Lactation length 10.8±1.02 17 7 7-17 

Average 
Beginning 3.76±0.35 6 2.5 2.5-6 

Mid 3.09±0.26 4.5 2 2-4.5 

 
Late 3.13±0.23 5.5 1.5 1.5-5.5 

Total Lactation length 9.98±0.84 16 6 6-16 

 

Lactation yield: Performance of dairy cows could be 

judged from the milk it produces during a specified period of 

lactation. Variation observed in lactation milk yield from 

lactation to lactation in the same animal. The main cause of 

difference attributed to the physiology of lactation is the 

specified set of genes and their response with non-genetic 

factors. The lactation performance of dairy cattle is usually 

measured by determining total milk yield per lactation or per 

year, average daily milk yield, lactation length, persistency of 

milk production and milk composition. The estimated 

lactation yield of local and crossbred dairy cow in the study 

area was 365.42±1.96 and 1565.65±11.98 liters, respectively. 

The current result was higher than the report of [13] who 

reported that, the lactation yield of local cow was 329.6 and 

348.8 litters, respectively in Alefa and Quara districts. The 

current results were higher than 277.2 litters for indigenous 

dairy cows at national level [25]. On the contrary, it was 

lower than 457.89±86.4 litters reported for local cows in 

North Shoa Zone [12]. 

Table 3. Average lactation yield of cows based on farmer’s estimation in litters in Angot district. 

Cow genotype Stage of lactation Mean±SE Maximum Minimum 

Local cows 

Beginning 173.78±0.82 450 60 

Mid 98.52±0.57 240 45 

Late 93.12±0.57 90 15 

Total lactation yield 365.42±1.96 780 120 

Crossbred cows 

Beginning 861.35±7.87 1890 360 

Mid 446.48±2.60 900 270 

Late 257.80±1.51 450 90 

Total lactation yield 1565.65±11.98 3200 720 

Average 
Beginning 604.38±4.35 1080 187.5 

Mid 272.5±1.59 540 111.6 

 
Late 175.46±1.04 330 45 

Total lactation yield 1052.34±6.98 1950 344.1 

 

Age at first service: It is the age at which the breeding 

heifers reach for sexual maturity and accepting mating for the 

initial period. The economy of the farm can be feasible by 

showing estrous as early as possible for female animal [26]. 

The average age at first service of local and crossbred dairy 

heifers in the study area was 34.5±2.71 and 23.41±1.54 

months, respectively. As compared with the previous finding, 

age at first service of local and crossbred dairy heifers in the 

current study area was contradicted with the report of [27] 

who reported that the age at first service (AFS) indigenous 

and crossbred cows in Endamehoni Districtwere 44.97 and 

28.2 months respectively. Age at first service of crossbred 

dairy heifers in the current study area was slightly lower than 

with the results [28, 29] they reported that age at first service 

of crossbred was 24.9 months (range 18 to 36 months), 

722.24 days and 24.30 months respectively. This might be 

due to the access of feed availability, heifer management 

during calf age with supplementation concentrate feeds 
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during weaning age and genotype of the breeds. 

Table 4. Ages at first service of local and crossbred dairy Heifers in Angot district based on farmers’ response in months. 

Cow genotype N Mean Minimum Maximum 

Local cows 72 34.5±2.71 24 41 

Crossbred cows 28 23.41±1.54 17 36 

Average - 28.96±2.13 20.5 38.5 

 

Age at first calving: First calving results the beginning of 

an indigenous cows for productive life and influences both 

the productive and reproductive life of the female, directly 

through its effect on life time calf crop and milk production 

and indirectly through its influence on the cost invested for 

up-bringing [30]. The age at first calving (AFC) of the 

indigenous and crossbred was 45.13±2.31and 34.51±1.94 

months, respectively (Table 5). The current finding was 

contradict with [27] who reported that the age at first calving 

(AFC) of indigenous and crossbred cows in Endamehoni 

Districtwas 53.97 and 37.32 months, respectively. However, 

the present findings of AFC was lower from the results of [31] 

who reported 58.09 and 44.09 months for indigenous and 

crossbred dairy cows respectively in Adelinawereda of 

Oromia regional state of Ethiopia respectively. This variation 

might be due to feed availability, genetic level, access of 

concentrate feed, access of AI, dairy husbandry practices. 

Table 5. Ages at first calving of local and crossbred dairy cows in Angot district based on farmers’ response in months. 

Cow genotype N Mean±SE Minimum Maximum 

Local cows 72 45.13±2.31 35 52 

Crossbred cows 28 34.51±1.94 28 47 

Average - 39.82±2.13 31.5 49.5 

 

Calving interval: The gap between two successive calving 

is called calving interval. Based the information obtained 

from the respondents, the average calving interval of local 

and crossbred dairy cows in the study area were 18.38±1.05 

and 15.52±0.97 months, respectively (Table 6). The interval 

of local cows obtained in the present study longer than the 

previous CI reported by [32, 33] who reported that CI of 

431.08±78.3 days, 13.8±9 months, 14.82 and 12.03 months 

for local cattle around MekeleTigray regional state, crossbred 

in Bishoftu area and cattle in highland of Bure districts 

oromia regional state and begaite cattle Amhara regional state, 

managed under small and large scale respectively. On the 

other hand CI higher than current study 54.1months [34], 

54.1 months, [35] 54.7 [36], 26.6±06 and 18.72±0.5months 

[37] for Kerrayu, Sheko, Wegera, and cattle around Gonder 

arearespectively was reportd. CI varies due to age of cows, 

breed of cows, calving season and forage availability in any 

particular year [38]. 

Table 6. The average estimated calving interval of dairy cows in Angot district in months. 

Cow genotype N Mean±SE Minimum Maximum 

Local cows 72 18.38±1.05 12 24 

Crossbred cows 28 15.52±0.97 12 17 

Average  16.95±1.01 12 20.5 

 

Number of calf per lifetime of cow: number of calf per 

lifetime of cow is the most important economic trait especial 

for beef enterprises. It is a base line for calculating the 

reproductive efficiency of both local and crossbred dairy 

cows. As summarized in Table 7, the estimated average 

number of calf per lifetime of cow in the study area was 

6.21±0.32 (for local) and 9.59±0.49 (for crossbred). 

Table 7. The average number of calf per lifetime of cow in Angot district. 

Cow genotype N Mean±SE Minimum Maximum 

Local cows 72 6.21±0.32 2 11 

Crossbred cows 28 9.59±0.49 3 13 

Average - 7.90±0.41 2.5 12 

 

Reproductive lifetime of local and crossbred cows: As 

summarized in Table 8, the average reproductive lifetime of 

local and crossbred dairy cows in the study rea ware 

16.21±0.27 and 14.07±0.23 years, respectively. The average 

reproductive lifetime of local in the current finding was 

higher than the report of [39] who reported that 11.5 years of 

lifetime for Bakko native cattle. Heard life productivity of 

Ethiopian indigenous cattle is 11 to 13 years [29]. The 

difference in reproductive lifespan of cattle among the study 

could be management, breed age at first puberty and calving. 

The lifetime productivity of a cow is influenced by age at 

puberty, age at first calving and calving interval [40], genetic 

makeup and the health status of the cow [41] and 

management and feeding standards [42]. 
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Table 8. The average Lifetime of local and crossbred dairy cows Angot district in in year. 

Cow genotype N Mean±SE Minimum Maximum 

Local cows 72 16.21±0.27 10 19 

Crossbred cows 28 14.07±0.23 8 17 

Average - 14.64±0.25 9 17.5 

 

Reproductive efficiency of local and crossbred dairy cows 

in the study rea 

The reproductive efficiency of dairy cow was calculated 

based on the information obtained from the respondents. The 

most important parametersused to measures reproductive 

efficiency dairy cow were the number of calves born, age of 

cow in months and age at first breeding in months of dairy 

cows. Based on such parameters and using the formula 

indicated at materials and methods part, the calculated 

reproductive efficiency of local and crossbred dairy cows 

were 46% and 77.53%, respectively (Table 9). As compared 

with the previous finding, the reproductive efficiency of local 

cowwas lower than the report of [12] who reported that the 

reproductive efficiency of local breed dairy cow in north shoa 

was 62.1%. However, the reproductive efficiency of 

crossbred dairy cow was higher than the report of [12] who 

reported that the reproductive efficiency of crossbred dairy 

cow in north shoa was61.95%. 

Table 9. Calculated reproductive efficiency of local and cross-bred dairy 

cows in Angot district. 

Cow genotype N Reproductive efficiency (%) 

Local cows 72 46 

Crossbred cows 28 77.53 

Average - 63.32 

4. Conclusion 

Productive and reproductive performances are the most 

important traits in animal production for economic benefit of 

producers and now a day it is worry of many countries with 

special emphasis in developing countries like Ethiopia. From 

the result, it can be concluded that crossbred cows were 

better than indigenous cow’s in terms of their productive and 

reproductive performance improving the livelihood of 

smallholder farmers. From current survey results it can be 

also concluded that both productive and reproductive 

performance of local cow of the study area is very low and 

lag at the back of many African countries local cow 

productivity. The same to other part of the country, local cow 

(Angot cow) in the current study are characterized by low 

daily milk yield, long calving interval and longtime taken to 

reach age at first calving or longer age of puberty in short. 

But, on the contrary daily milk need of the country’s 

population and price of one liter of milk is increasing 

dramatically every day. 

Therefore, as matter of fact improvement of production 

and productivity of local cow by improving the feeding 

system, providing better health management, genetic 

improvement of local bred through crossbreeding to meet 

dramatically increasing need of milk yield and to cut off 

price of milk in order to make affordable cost by all classes 

of country’s population is unquestionable agenda and the 

work that need collective effort by household, government 

and other concerned bodies too. 
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