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ABSTRACT 
 

The research aimed to investigate the reproductive and productive performances of crossbred dairy cows in 

and around Sendafa town, Oromia region, Ethiopia. For the survey, 156 (78 from urban area and 78 from peri-

urban area) respondents which had crossbred dairy cows were selected. For the monitoring study, a total of 24 
dairy farms and from which 180 crossbred dairy cows were purposefully selected, i.e., 60 from large scale, 60 

from medium scale, and 60 from small scale. The findings revealed that the average age at first service of 

crossbred dairy heifers was 21.5±1.5 months for large, 22.1±1.2 for medium, and 23.9±1.5 for small-scale 
production in urban dairy farms and 22.2±2.4 months for large, 22.7±2.5 for medium, and 24.8±2.1 for small-

scale production in peri-urban dairy farms. The average age at first calving was 32.6±2.8 months for large, 

33.0±2.1 for medium, and 32.7±2.7 small-scale production in urban dairy farms and 33.7±3.8 months for 
large, 33.4±3.0 for medium, and 34.5±3.1 for small-scale production in peri-urban dairy farms. The overall 

numbers of services per conception for crossbred dairy cows was 1.6± 0.6 for urban and 1.6±0.8 for peri-urban 

production systems. The findings revealed that days open for different genotype levels of crossbred dairy cows 
varied across production systems. According to the monitoring results, crossbred dairy cows with genotype 

levels of 25%, 50%, 75%, and >75% produced an average daily milk yield of 7.2±1.0, 8.9±1.2, 11.5±2.4 and 

12.7±2.3 litres per day in urban dairy farms and 8.2±0.8, 8.5±0.5, 9.7±1.4 and 11.5±3.6 litres per day in peri-
urban dairy farms, respectively. The average daily milk yield was increased from parity one to parity four, 

then decreased to parity five across all production scales and systems. The overall lactation length for all 

genotype levels was 323.0±46.7 days for urban and 319.0±45.6 days for peri-urban production systems. It is 
concluded that the crossbred cows' age at first service, age at first calving, days open, and calving interval are 

all longer, and the milk yield also does not match to their milking potential. As a result, it is recommended that 

crossbred dairy cows' reproductive and productive performances be enhanced by improving the farm 
management practises. 
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INTRODUCTION 

 

Ethiopia is thought to have the largest livestock population in Africa, with an estimated 

70 million cattle. Female cattle account for approximately 56% of the total cow 

population, with male cattle accounting for the remaining 44% (CSA, 2021). Despite the 

fact that indigenous dairy cattle make up the majority of the dairy cattle population, milk 
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yield per cow is very low, but crossbred cows produce more milk per cow (CSA, 2021). 

As a result, Ethiopia has implemented a crossbreeding program as a strategy to increase 

milk production per cow (Aynalem Haile et al., 2011). 

 

Dairy cattle productivity, such as daily milk, lactation yield, and lactation length, as well 

as reproductive performance, such as age at first service, age at first calving, calving 

interval, days open, and number of services per conception, are important traits for the 

dairy industry's profitability. Reproductive performance is one of the major determinant 

of dairy cattle productivity (Berry et al., 2014) and failure to reach sexual maturity at a 

young age, a later age at first calving, an increased number of services per conception, 

longer calving intervals, and a large loss of valuable productive animals are all major 

causes of reproductive loss in cattle (Shiferaw Yoseph et al., 2005). According to 

Bayrau Girmay and Berihu Gebrekidan's (2014) report, the overall early, mid, and late 

milk yields of crossbred dairy cows were 12.09±3.42, 9.73±3.12, and 7.04±2.84 litres 

per day/cow, respectively. Feed, genetics, illnesses, and management techniques all 

have an impact on dairy cattle productivity and reproduction (Dobson et al., 2007). Even 

though Ethiopian farmers have been using crossbred cattle, particularly zebu and 

Holstein-Friesian cattle to boost milk output for many years, the development of 

effective breeding techniques is dependent on a precise evaluation of the performance of 

crossbred cows. To understand performance under current management approaches, it is 

critical to continuously analyse the success of dairy production in general, and 

crossbreeding programs in particular, because many factors influence crossbred cattle 

performance (Getahun Kefyale et al., 2020).  

 

The livestock production systems are highly dynamic due to the influences of various 

drivers of change. Moreover, the status of milk production and reproductive 

performance of crossbred dairy cows in Ethiopia in general, and in the study area in 

particular, has not been thoroughly researched and documented. Therefore, the aim of 

this study was to investigate the reproductive and productive performances of crossbred 

dairy cows in and around Sendafa town, Oromia region, Ethiopia 

 
 

MATERIALS AND METHODS 

 

Description of the study area 

 

The study was conducted in and around Sendafa town, Oromia region, Ethiopia. It is 

located 38 kilometres northeast of Addis Ababa (Figure 1). The study area is located 

between 9°06'14"to 9°10'30" North latitude and 38°57'60" to 39°04'53" East longitude, 
with an elevation of 2514 meters above sea level.  
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Figure 1. Map of the study area 

 

Data collection methods 
 

Survey 
 

The study area was chosen purposefully for its market-oriented dairy development 

potential. The sampling frame included milk producers/farmers in urban and peri-urban 

areas who owned crossbred dairy cattle. Six kebeles were purposefully chosen based on 

their dairy production potential and possession of crossbred dairy cows (three from 

urban and three from peri-urban areas). For the survey, 156 people were chosen at 

random (78 from the urban and 78 from the peri-urban). To collect survey data, a pre-

tested semi-structured questionnaire was used. Age at first service, age at first calving, 

numbers of services per conception, days open, calving interval, daily milk yield, and 

lactation length are among the data collected. Arsham's (2002) formula was used to 

calculate the sample size for the household survey:  

 
Where, N = sample size; SE = standard error of the population. Smallholder farmers 

were selected at 4% standard error by random sampling method. 
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Monitoring 

 

To assess the milk yield of crossbred dairy cows, farms were divided into three 

production scales: small (farms with fewer than ten dairy cows), medium (farms with 11 

to 20 dairy cows), and large (farms with more than 21 dairy cows) (Seble Aweke and 

Berhanu Mekibib, 2017). The study population includes 24 dairy cow farms, each with 

180 Zebu × Holstein Friesian dairy cows (45 cows from each genotype level). The 

exotic genotype of crossbred cows was known based on information obtained from 

owners. The milk yield was measured for 10 months. Milk yield was calculated by 

weighing milk from each cow in the morning and evening. Morning and evening milk 

data were combined to calculate daily milk yield. By adding daily yields, total lactation 

milk yields for 305 days were calculated.  

 

Data analysis 

 

Data on the reproductive and milk production performances (daily milk yield, lactation 

milk yield, and total milk yield) of Zebu × Holstein-Friesian dairy cows were analysed 

using the General Linear Model (SPSS, version 24). Mean separations were done using 

the Tukey’s range test for variables whose F-values declared a significant difference. 

The level of significance was set at p < 0.05. The two statistical models listed below 

were used to analyse reproductive and productive performance. 

 

Analytical model used for reproductive performance: 

 

Yijk = µ + Bi +Kj + Sk + εijk 

Where: Yijk = dependent variable, µ= Overall mean, Bi= the effect of ith genotype levels 

(1, 2, 3, 4), Kj = the effect of jth production system (1, 2), Sk= the effect of kth farm size 

(production scale 1, 2, 3), Εijk= random residual error term 

 

Analytical model used for production performance: Yijkl=u+ Bi+ Sj+ Pk+Sl +eijkl 

Where: Yijkl=response variable, u = overall mean, Bi= the effect of ith genotype levels (1, 

2, 3, 4), Sj= the effect of jth stage of lactation (1, 2, 3), Pk= the effect of kth parity (1, 2, 3, 

4, 5), Sl= the effect of lth production systems (1, 2), eijkl= random residual error term. 

 

 

RESULTS AND DISCUSSION 
 

Reproductive performance of crossbred dairy cows  
 

Age at first service (AFS) 
 

Age at first service is defined as the age at which heifers attain body condition and 

sexual maturity for accepting service for the first time. In the urban production system, 

the average age at first service of crossbred dairy heifers for large, medium, and small-
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 scale production were 21.5±1.5, 22.1±1.2 and 23.9±1.5 months, respectively. The 

average age at first service of crossbred dairy heifers in large, medium, and small-scale 

production in the peri-urban production system were 22.2±2.4, 22.7±2.5 and 24.8±2.1 

months, respectively (Table 1). The age at first service were varied among genotype 

levels and was shorter in urban than peri-urban production systems. This may be due to 

differences in genotype levels, nutrition, and management practices among production 

systems and the scale of production. This finding is in agreement with Tarekegn 

Demeke's (2020) who stated that the average age at first service of crossbred dairy 

heifers in Angot District, North Wolo Zone was 23.41±1.54 months. Besides, Zewdie 

Wondatir (2010) reported as age at first service for crossbred dairy heifers in Ethiopia's 

highlands and central rift valley were 24.3 and 27.5 months, respectively. The results, on 

the other hand, were higher than those of Nibret Moges (2012), who reported a mean 

AFS of 15.4 months for crossbred dairy heifers in Gondar's urban and peri-urban areas. 

 

Number of services per conception (NSPC) 

 

The number of services per conception is defined as the number of services required for 

a successful conception. The average numbers of services per conception in the urban 

dairy production system for large, medium, and small-scale farms in this study were 

1.6±0.5, 1.6±0.6 and 1.8±0.6, respectively. The number of services per conception for 

25% and >75% genotype levels was significant at (p < 0.001). The average numbers of 

services per conception for large, medium, and small-scale farms in peri-urban areas 

were 1.7±0.7, 1.7±0.8 and 2.0±0.9, respectively (Table 1). The number of services per 

conception was varied in the current study among crossbred dairy cows of different 

genotype levels in different production systems. These could be the result of ineffective 

and slow heat detection, as well as the unwillingness of the Artificial Insemination (AI) 

technician. In this regard, Amare Berhe et al. (2019) reported that the average number of 

services per conception for crossbred dairy cows is 1.7±0.59. This finding is consistent 

with the findings of Haftu Kebede (2015), who reported that the average service per 

conception is 1.8±0.0.09 in Hossana town, Ethiopia. 

 

Age at first calving (AFC) 

 

Age at first calving is defined as the age at which heifers calve for the first time. In the 

urban production system, the ages at first calving for large, medium, and small-scale 

production were 32.6±2.8, 33.0±2.1 and 32.7±2.7 months, respectively. The overall 

mean of age at first calving in the urban production system was 32.8±2.5 months, and 

the mean age at first calving in the peri-urban production system was 33.7±3.8, 33.4±3.0 

and 34.5±3.1 months, respectively. In the peri-urban production system, the average 

length of the first calving was 33.9±3.3 months (Table 1). In different scales of 

production systems, the mean length of age at first calving is highly significant at (p < 

0.001) for the genotype levels of 25% and >75%. This finding is in agreement with 

Hunduma Dinka's (2012) findings whose average age at first calving for crossbreds was 
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31.9±0.22 months in Ziway. The average age at first calving in the current study was 

higher than the 29.52 months reported by Tadesse Senay et al. (2014) for crossbreed 

cows in Debra Tabor town.   

 

Days open (DO) 

 

Days open is defined as the interval from calving to the day of conception, which 

includes the postpartum anoestrous interval and service period. The number of days 

open for different genotype levels of crossbred dairy cows in different production 

systems varied and were 118.5±24.1, 122.1±24.0 and 134.0±22.3 days in urban for 

large, medium, and small-scale production systems, respectively. The average length of 

day opens in the peri-urban production system for large, medium, and small-scale 

production systems were 137.4±21.5, 139.3±22.4 and 149.3±25.0 days, respectively, 

with an overall average days open length of 142.0±23.0 days. An overall increase in 

days open was observed in small scale dairy production, both in urban and peri-urban 

areas. This could be due to the inconsistency of management related to a lack of 

supplementary feed, poor oestrus detection, insufficient AI services, a lack of regular 

follow up of breeder cows, and other technical issues (Table 1). These findings validate 

the previous findings of Million Tadesse et al. (2010), who reported that the average 

length of days open in crossbred dairy cows in Addis Abeba's urban and peri-urban 

dairy production systems was 148±1.72 days.  

 

Calving interval (CI) 

 

Calving interval is defined as the period of time between successive calving. The 

calving interval of crossbred dairy cows was statistically significant (p < 0.05) among 

different production systems in the current study. The average calving interval was 

longer in this study, which could be attributed to poor nutritional status, poor breeding 

management, a lack of own bull and artificial insemination service, longer days open, 

diseases, and poor management practices. The mean length of the calving interval in the 

urban production system for large, medium, and small-scale production were 15.3±1.7, 

15.7±1.9 and 17.3±1.5 months, respectively. In the urban production system, the 

average calving interval was 15.7±1.7 months. The mean lengths of calving intervals in 

peri-urban production for large, medium, and small-scale production were 15.4±1.6, 

16.1±1.4 and 16.7±1.7 months, respectively. In the peri-urban production system, the 

overall mean length of the calving interval was 16.1±1.6 months (Table 1). The current 

study's average calving intervals were higher than the results of Hunduma Dinka (2012), 

who reported that the CI of crossbred cattle in and around Gondar is 372.8 days and 13.4 

±5.1 months (Nibret Moges, 2012). However, it is less than the findings of Belay 

Duguma et al. (2012), who reported that the CI in Zebu × Holstein-Friesian crossbred 

dairy cows in Jimma town, is 21.36±3.84 months. 
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Table 1. Reproductive performance of crossbred dairy cows in the study areas (Mean±SD) 
  

Genotype levels Overall 

Production 

system 

Scale of 

production 

25% 50% 75% >75 % 
 

 

Age at first service 

     

Urban 
 

  

Large  25.6±0.7b 21.8±2.4a 19.1±1.2b 19.3±1.5a 21.5±1.5b 
Medium  25.0±0.6b 23.3±1.1a 19.8±1.1b 20.2±1.8a 22.1±1.2b 

Small  27.6±0.8a 24.4±2.7a 22.6±1.5a 21.3±1.1a 23.9±1.5a 

Subtotal 26.1±0.7a 23.2±2.1a 20.5±1.3ab 20.3±1.5a 22.5±1.4b 
Peri-urban 

  

   

Large  25.1±3.0b 21.3±2.0b 22.8±3.1a 19.4±1.4b 22.2±2.4b 

Medium  26.0±2.2b 23.0±2.0b 21.6±3.5a 20.3±2.3b 22.7±2.5b 

Small  28.2±2.2a 25.0±1.4a 23.0±2.4a 22.8±2.5a 24.8±2.1a 

Subtotal 26.4±2.3b 23.1±1.8b 22.5±2.7a 20.8±2.1b 23.2±2.3ab 

Overall  26.3±1.5b 23.1±1.9b 21.5±2.0ab 20.5±1.8b 22.8±1.8b 

P- value 0.036 0.022 0.006 0.006  
 

Number of services per conceptions  

Urban 
 

  

Large  2.3±0.5a 1.7±0.5b 1.2±0.4c 1.4±0.7c 1.6±0.5b 
Medium  1.6±0.9b 1.4±0.5c 1.8±0.4a 1.6±0.5b 1.6±0.6b 

Small  1.7±0.7b 2.0±0.8a 1.6±0.5b 1.8±0.4a 1.8±0.6a 

Sub total 1.9±0.7ab 1.7±0.6b 1.5±0.4b 1.6±0.5b 1.6±0.6b 
Peri-urban 

  

Large  1.6±0.7b 1.8±0.4a 1.6±0.9b 1.8±0.7a 1.7±0.7b 

Medium  1.9±0.8b 2.0±1.0a 1.5±0.7b 1.6±0.6b 1.7±0.8b 

Small 2.0±1.0a 1.9±1.1a 2.2±1.0a 1.9±0.5a 2.0±0.9a 
Subtotal 1.5±0.8b 1.9±1.0a 1.8±0.8b 1.8±0.6a 1.8±0.8b 

Overall   1.5±0.7b 1.7±0.8b 1.6±0.8b 1.6±0.7b 1.6±0.8b 

P- value 0.001 0.006 0.012 0.001  
      

Age at first calving  

Urban  Large  32.5±2.9b  33.1±4.2a 32.8±1.8a 31.9±2.2a 32.6±2.8a 
Medium  35.8±2.5a 33.9±1.8a 31.7±2.5a 31.4±1.7a 33.0±2.1a 

Small  36.3±3.2a 34.6±2.7a 33.4±2.4a 33.4±2.5a 32.7±2.7a 

Subtotal 34.9±2.9a 33.8±2.9a 32.6±2.2a 31.6±2.1a 32.8±2.5a 
Peri-urban 

 

  

Large  34.6±4.6b 34.8±4.3b 34.4±2.2b 30.9±1.9b 33.7±3.8b 

Medium  36.0±3.9a 33.6±3.0 b 32.8±2.7b 31.3±2.3ab 33.4±3.0a 

Small  35.0±4.5a 35.1±3.1a 35.7±2.2a 32.2±2.6a 34.5±3.1b 
Subtotal 35.2±4.3a 34.5±3.5b 34.3±2.4b 31.5±2.3ab 33.9±3.3a 

Overall   35.4±3.9a 34.4±3.5b 32.6±2.4b 32.2±2.2a 33.5±3.4a 

P- value 0.000 0.036 0.036 0.000  

      

Day opens 

Urban 
 

  

Large  118±20b 130±31b 114±22b 112±23a 119±24b 
Medium  140±28a 125±32b 110±13b 114±24a 122±24b 

Small  136±26a 142±30a 140±16a 118±18a 134±22a 

Subtotal 131±15ab 132±31b 121±17b 115±22a 125±24b 
Peri-urban 

 

  

Large  141±32b 150±24a 135±13a 122±18a 137±22b 

Medium  147±25b 139±17a 141±22a 131±26b 139±22b 

Small  160±20a 143±20a 157±35a 137±26b 149±25a 
Sub total 149±26a 144±20a 144±24a 130±23b 142±23b 

Overall 137±27ab 140±28a 130±25a 129±24b 134±26b 
P- value 0.048 0.05 0.05 0.054  
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Productive performance of crossbred dairy cows  

 

Effect of stage of lactation on milk yield 

 

The mean daily milk yields of crossbred dairy cows in the study area were varied, and 

they increased as the genotype levels increased in various types of production systems, 

production scale, and stage of lactation. Accordingly, the average daily milk yield in an 

urban production system for large, medium, and small-scale dairy farms with 25%, 50%, 

75%, and >75% genotype levels were 7.2±1.0, 8.9±1.2, 11.5±2.4 and 12.7±2.3 litres, 

respectively. In urban, the average daily milk yield of all genotype levels was 10.1±1.7 

litres of milk per cow per day. The average daily milk yields in large, medium, and 

small-scale dairy production systems in 25 percent, 50 percent, 75 percent, and >75 

percent genotype levels were 7.8±1.1, 8.3±0.9, 11.2±2.0 and 13.0±2.6 litres, 

respectively. Total milk yields in urban and per urban dairy production in large, 

medium, and small-scale dairy farms were 10.1±1.7 and 10.1±1.9 litres per day per cow, 

respectively (Table 2).  

 

This result was significantly (p < 0.000) varied for genotype levels greater than 75% 

across all production scales. This result was higher than Adebabay Kebede's (2009) 

findings, who stated that the average daily milk production of crossbred cows in 

Ethiopia is 8 litres, but lower than previous reports by Niraj et al. (2014), who stated 

that 12.15±0.82 litres in HF crossbred dairy cows maintained under farmers' 

management systems. The finding of Belay Duguma (2020) also revealed a lower daily 

milk yield (6.0 ± 0.33) for crossbred cows in selected towns of Jimma Zone, Ethiopia. 

Lower milk yields can be attributed to a variety of factors, including feeding and other 

management practices.  

 

 

 

 

 

 

Calving interval 

Urban 
 

  

Large  14.3±1.3b 14.1±2.0b 17.0±2.0a 15.9±1.6b 15.3±1.7b 
Medium  15.0±1.4a 15.1±1.6a 16.8±1.5b 16.0±3.0b 15.7±1.9b 

Small  15.8±1.5a 15.5±1.5a 18.8±1.1a 19.1±2.0a 17.3±1.5a 

Subtotal 15.0±1.4a 14.9±1.4b 17.5±1.5a 17.0±2.2a 15.7±1.7b 
Peri-urban 

 

  

Large  14.5±1.6b 16.3±2.2b 15.1±1.7b 15.9±1.2b 15.4±1.6a 

Medium  15.4±0.5ab 16.8±2.2b 16.1±1.8a 16.1±1.1b 16.1±1.4a 

Small  16.4±1.3a 16.0±0.8b 16.4±1.9a 18.2±2.1a 16.7±1.7a 
Subtotal 15.4±1.1ab 16.4±1.7b 15.9±1.8a 16.7±1.8b 16.1±1.6a 

 Overall 15.2±1.3a 15.6±1.5b 16.7±1.6a 16.8±2.0b 15.9±1.6a 

P- value 0.022 0.026 0.026 0.000  

Note: Means with the same letter of superscript in the same column did not differ significantly at (p < 

0.05), N= Number of sampled dairy cows (45 cows from each blood level) SD = Standard deviation  
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Effect of parity on milk yield 

 

The average daily milk yield was increased from parity one to parity four in the current 

study, then decreased to parity five across all production scales and urban and peri-urban 

production systems. Overall daily milk yields of crossbred dairy cows in urban areas for 

parity one, parity two, parity three, parity four, and parity five were 8.6±1.7, 10.6±2.0, 

11.4±1.9, 11.5±2.0 and 9.9±2.0 litres, respectively. Whereas, in peri-urban areas for 

parity one, parity two, parity three, parity four, and parity five were 6.9±0.7, 8.1±1.0, 

9.8±2.0, 9.2±1.6 and 8.3±1.5 litres, respectively (Table 3). 

 

 
 

 

 

Table 2. Effect of lactation on daily milk yield of crossbred dairy cows in the study areas (Mean±SD) 

Production 

system  

Scale of 

production 

Stage of 

lactation  

Genotype levels Overall 

25% 

(N=45) 

50%  

(N=45) 

75% 

(N=45) 

>75% 

(N=45) 
 

Urban  Large  1st 10.0±1.6a 12.0±2.9a 14.7±3.6a 17.8±2.6a 13.6±2.6a 
2nd 7.7±1.7a 9.4±2.1a 11.4±3.8b 15.1±2.4a 10.9±2.5a 

3rd 5.2±1.1a 6.7±1.0b 8.6±3.0b 9.8±2.2b 7.6±1.8b 

Subtotal 7.6±1.4a 9.4±1.9a 11.6±3.4b 14.2±2.3ab 10.7±2.2a 
Medium  1st 9.5±1.5a 11.0±1.9a 13.4±2.3a 15.3±2.7a 12.3±2.1a 

2nd 7.5±1.1a 8.1±1.4b 11.3±2.7b 13.3±2.1b 10.1±1.8b 

3rd 4.9±0.9b 5.1±0.8b 7.1±1.4b 8.6±2.0b 6.4±1.3b 

Sub total 7.3±1.0a 8.1±1.2b 10.6±2.1b 12.4±2.2b 9.5±1.6b 

Small  1st 8.6±0.9a 12.1±0.8a 15.8±2.4a 14.4±3.1a 12.7±1.8a 

2nd 7.1±1.1a 9.3±0.6a 12.9±2.2b 12.4±2.8b 10.4±1.7a 

3rd 4.6±0.6b 6.6±0.5b 8.0±1.5c 8.1±1.8b 6.6±1.1b 

Subtotal 6.7±0.7a 9.3±0.4a 12.2±1.9b 11.6±2.5b 9.9±1.4a 
Overall  7.2±1.0a 8.9±1.2a 11.5±2.4b 12.7±2.3b 10.1±1.7a 

P-value  0.002 0.016 0.004 0.000  

        
Peri-urban  Large  

 

1st 9.4±1.3a 11.0±2.6a 14.7±2.1a 17.9±2.5a 13.2±2.1a 
2nd 7.7±1.3a 8.4±2.1a 12.2±2.2b 15.1±2.8a 10.8±2.2b 

3rd 5.3±1.2b 5.5±0.8a 9.3±1.9b 10.2±2.7b 7.6±1.6b 

Subtotal 7.5±1.1a 8.3±1.7a 11.4±1.9b 14.0±2.5c 10.6±1.8 
Medium  

 

1st 10.3±1.7a 11.3±1.2a 14.9±2.9a 16.5±2.7a 13.3±2.1a 

2nd 7.9±1.3a 8.3±0.6a 12.8±3.1b 13.9±2.4b 10.7±1.8a 

3rd 5.8±1.3b 5.6±0.0b 9.4±2.4b 9.9±1.4c 7.7±1.3b 
Subtotal 7.6±1.4a 8.1±0.5a 12.4±2.7b 13.4±1.9b 10.6±1.6a 

Small  

 

1st 9.7±0.8a 10.0±1.1a 12.8±1.8a 14.0±4.1a 11.6±1.9a 

2nd 8.6±1.2a 9.3±0.7a 9.9±1.5b 12.1±4.1a 10.0±1.9a 
3rd 6.4±0.5b 6.2±0.4b 6.5±1.4b 8.3±2.8b 6.9±1.3b 

Subtotal 8.2±0.8a 8.5±0.5a 9.7±1.4a 11.5±3.6a 10.1±1.6a 

 Overall 7.8±1.1a 8.3±0.9a 11.2±2.0a 13.0±2.6a 10.4±1.9a 

 P-value  0.000 0.001 0.001 0.001  

Note: Means with the same letter of superscript in the same column did not differ significantly at (p < 0.05, 
N= Number of sampled dairy cows (45 cows from each blood level) SD = Standard deviation 
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Table 3. Effect of parity on milk production of crossbred dairy cows in the study areas (N=180) 

(Mean±SD). 

Production  

system 

Stage of 

lactation 

Parity 

Overall 1st 2nd 3rd 4th 5th 
 

Urban        

Large  
scale 

1st 10.9±2.8a 14.1±2.2a 16.1±2.0a 17.2±2.4a 13.0±1.9a 14.3±2.7a 
2nd 9.1±2.2a 10.6±1.3b 12.3±1.5b 13.4±2.0b 9.7±1.4a 11.0±1.7b 

3rd 5.5±0.8b 6.4±1.1c 7.3±2.7c 8.3±1.6c 6.1±1.4a 6.7±1.4c 

Subtotal 8.5±1.8ab 10.4±1.5b 11.9±2.1b 13.0±2.0b 9.6±1.6a 10.7±1.8b 
Medium  

scale 

1st 12.1±1.3a 14.9±1.5a 16.0±1.3a 15.3±2.0a 13.4±1.6a 14.5±1.3a 

2nd 10.0±2.2a 11.7±3.0b 12.0±2.3b 12.4±2.0a 11.2±2.4a 11.6±2.2a 

3rd 6.5±1.3b 7.2±2.1c 8.2±1.8c 7.6±2.5b 6.8±2.2b 7.2±2.0b 
Subtotal  9.5±1.6a 11.3±2.3ab 12.1±1.8b 11.8±2.3ab 10.5±2.1a 11.1±2.0a 

Small 

scale 

1st 9.8±1.9a 13.5±2.5a 13.4±1.1a 12.9±2.5a 13.0±2.2a 12.6±2.1a 

2nd 8.0±1.9a 10.3±.8a 10.9±2.7a 10.2±1.2a 10.3±3.2a 10.0±2.2a 
3rd 5.5±1.4b 6.7±2.4b 6.0±1.8b 6.0±2.8b 5.5±2.1b 6.1±2.1b 

Subtotal  7.8±1.6a 10.1±2.2a 10.1±1.9ab 9.7±1.8a 9.6±2.5a 9.6±2.0a 

Overall 8.6±1.7a 10.6±2.0a 11.4±1.9a 11.5±2.0a 9.9±2.0a 10.4±1.9a 
P-value 0.029 0.031 0.044 0.034 0.032  

       

Peri-urban  

Large  
scale 

1st 8.3±0.5a 11.0±1.2a 12.3±2.3a 12.3±1.3a 11.3±3.0a 10.8±1.7a 
2nd 6.2±0.2a 8.3±1.3b 9.4±1.5a 10.0±2.3a 9.4±1.9a 8.6±1.4a 

3rd 4.3±0.4b 5.8±1.0b 6.3±1.3 6.0±1.0b 6.6±1.2a 5.8±1.0b 

Subtotal 6.3±0.1a 8.4±1.2b 9.1±1.7b 9.4±1.5a 9.1±2.0a 8.8±1.4a 
Medium 

 scale  

1st 8.0±0.0a 8.0±0.8a 12.3±2.6a 12.5±2.2a 8.0±1.3a 9.7±1.4a 

2nd 6.5±0.7a 7.0±1.1b 9.6±2.9a 9.8±0.8a 6.0±1.2a 7.5±1.3a 

3rd 4.0±1.4b 5.0±0.6b 6.3±1.7b 6.5±1.3b 4.3±0.6b 5.1±1.1b 
Subtotal 6.5±0.8a 8.3±0.8a 9.3±2.4a 9.4±1.4a 6.9±1.0a 7.9±1.3a 

Small  

scale 

1st 10.0±1.5a 9.1±1.3a 14.0±2.0a 10.8±1.8a 10.6±3.3a 10.4±2.0a 

2nd 7.8±1.3a 6.6±0.7a 11.5±1.3b 8.6±2.4a 8.9±2.2a 8.1±1.6a 
3rd 5.7±1.2b 4.6±0.7b 8.0±2.0c 5.9±1.6b 5.9±1.7a 5.7±1.4a 

Subtotal 7.9±1.3a 7.5±0.9a 10.9±1.8ab 8.9±1.9a 8.9±2.4a 8.5±1.7a 

Overall 6.9±0.7a 8.1±1.0a 9.8±2.0b 9.2±1.6a 8.3±1.5a 8.5±1.2a 
P-value 0.033 0.011 0.001 0.033 0.07  

Note: Means with the same letter of superscript in the same column did not differ significantly at (p < 

0.05) 

 

This finding is consistent with previous findings by Mohamed Ahmede (2004), who 

reported that milk yield increased with increasing lactation up to the fourth parity in 

Sudan. According to another report, milk production increased as parity increased until 

the fourth parity, and then decreased at the fifth parity (Melku Muluye et al., 2017). This 

finding is consistent with Kassu Tsegaye's (2016) findings who reported that milk yield 

is affected by parity, with cows in the second and third parties having higher milk yield 

than those in the fourth and fifth parities. 
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 Lactation length 

  

The results revealed that lactation length increased as genotype levels increased at 

different scales of the production systems. In large, medium, and small scales, the 

average lactation length of different genotype levels of dairy cows in urban were 

283.7±43.6, 317.5±24.8, 343.5±18.1 and 345.3±17.6 days for genotype levels of 25%, 

50%, 75%, and >75%, respectively, with an overall lactation length of 323.0±46.7 days. 

The average lactation length of different genotype levels of dairy cows in peri-urban 

were different in large, medium, and small scales of 293.0±52.1, 327.7±42.6, 

324.8±35.0 and 330.6±40.2 for genotype levels of 25%, 50%, 75%, and >75%, 

respectively, with an overall lactation length of 319.0±45.6 days (Table 4). 
 

Table 4. Lactation length (in days) of crossbred dairy cows in the study areas (Mean±SD) 
 

Production 

system 

Production 

scale  

Genotype levels  Overall 

25% 

(N=45) 

50% 

(N=45) 

75% 

(N=45) 

>75% 

(N=45) 

Urban  
  

Large 257.1±32.4b 309.0±26.3a 328.0±12.5b 334.0±16.9b 307.0±50.0a 
Medium 281.5±33.3a 321.0±29.2a 350.0±17.3a 348.0±12.5a 325.0±40.9a 

Small 312.4±51.9a 322.5±10.6a 347.0±24.0a 351.0±22.6a 333.0±49.2a 
Total 283.7±43.6a 317.5±24.8a 343.5±18.1a 345.3±17.6a 323.0±46.7a 

P – value 0.002 0.05 0.037 0.037  

Peri- urban   Large 286.0±54.3b 314.0±40.5b 326.0±35.2a 318.8±35.6b 311.0±47.2b 
Medium 290.0±49.2b 342.0±34.6a 309.0±37.7b 320.5±51.2b 315.4±45.5b 

Small 303.0±45.5a 326.3±37.4ab 338.5±35.5a 352.5±11.3a 330.1±36.9a 

Total 293.0±52.1b 327.7±42.6ab 324.8±35.0a 330.6±40.2b 319.0±45.6b 

P – value 0.000 0.036 0.046 0.000  

Note: Means with the same letter of superscript in the same column did not differ significantly at (p < 0.05), 

N=number of sampled dairy cows from each blood levels 

 

This result was highly significant for genotype levels of 25% in both urban and rural 

areas (p < 0.001). The result is consistent with Keberu Belaynesh's (2000) who reported 

that the average lactation length of crossbred dairy cows at Agarfa Multi-purpose 

Training Center was 330.72.0 days. It was also consistent with the findings of Mulugeta 

Ayalew and Belayneh Asefa (2013), who reported that the lactation period for crossbred 

dairy cows in North Showa was 333.9 days. However, this result was longer than 

Zewudie Wondatir's (2010) who reported that the average lactation period of crossbred 

dairy cows in Debre Birhan was 300.0±21.2 days. 
 

 

CONCLUSION 

 

The findings of this study revealed that crossbred dairy cows have a higher age at first 

service, age at first calving, and calving interval. The average daily milk yield of 

crossbred dairy cows increased with genotype level, and it varied between large, 

medium, and small-scale dairy farms. At all scales and systems of dairy production, the 

average daily milk yield increased from parity one to parity four, then decreased to 
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parity five. Lactation length was longer on small-scale urban and peri-urban dairy farms 

than on medium- and large-scale farms. However, the expected milk yield did not 

correspond to the crossbred cows' milking potential. As a result, it is recommended that 

crossbred dairy cow reproductive management be improved in order to reduce the age at 

first service, age at first calving, and calving interval. Crossbred dairy cows' milk 

production potential also falls short of their milking capacity, necessitating an 

improvement in farm management practices. 
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