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Abstract: The study was conducted to evaluate growth performance of crossbred 
(Boer x Hararaghe Highland and Boer x Short Eared Somali) kids at Haramaya 
University Goat Farm in Eastern Ethiopia.  Breed (p<0.01), Birth type, sex 
(p<0.05) and year of birth (p<0.01) had effect on weight of crossbred kids. 
Accordingly, ½BR½SG kids had heaver birth, weaning and six months weights 
than ½BR½HH kids. Non genetic factors such as single born kids were heavier 
on weight from birth to six month than twins’ birth, male and single born kids 
had better weight from birth to weaning than female and twin birth. Crossbred 
kids born in recent years had improved their weight than births in earlier years. 
Similar post weaning growth rate (P>0.05) was obtained between breeds but, 
½BR½SG kids had faster growth before weaning as compared to ½BR½HH 
crossbred kids. The study suggested that crossing Boer with indigenous goats 
has improved productivity of indigenous goat breeds in Ethiopia.

Keywords: crossbred kids, growth performance, semi-intensive 

Introduction

Small ruminants are important livestock for supporting food security for small 
holder farmers in Ethiopia; because they have high reproductive capacity and 
require low initial investment as compared to large ruminant. Goats are one of the 
source of red meat and the most preferred meat than other meat animals (Tsegay, 
2013). Productivity of indigenous goats are very low as compared to improved goat 
genotypes. This might be due to different factors such as poor nutrition, diseases, 
lack of appropriate breed and breeding strategies. Use of improved exotic breed lines 
both tropical and temperate are an option to improve the productive performance 
of indigenous goat to meet the projected demand for red meet in the country and 
developing world. Boer goat is one of the most desirable goat breeds for meat 
production in tropics (Lu, 2001). It has gained worldwide recognition for excellent 
conformation, fast growing rate and its potential for meat yield and it is well adapted 
to tropical conditions with low quality management. In Ethiopia, this breed has 
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been used in crossing with the indigenous goat breeds to improve meat production 
potential of indigenous goats. Among others Haramaya University has been involved 
in multiplication, distribution and evaluation of the breed using selected indigenous 
doe lines that are dominate in eastern parts of the country such as indigenous Hararghe 
Highland and Short Eared Somali Goat breeds with the intention of improving the 
productivity of local goats. Therefore, the objective of this study was to evaluate the 
growth performance of crossbred kids in eastern Ethiopia.

Materials and methods

The study was conducted at Haramaya University Goat Farm and it is located 515 
km east of Addis Ababa at 9° N and 42° E. The site is situated at 1,950 m above sea 
level and has a mean annual rainfall of 790 mm and a mean annual temperature of 
16 °C. The pattern of rainfall is bimodal, consisting of a short rainy season covering 
from April to June and main rainy season from July to October, while the remaining 
months are considered as dry season (Mishira et al., 2004).

Animal management 

Crossing was done using Boer (Br) buck as a sire breed and indigenous Hararghe 
Highland (HH), and Short Eared Somali (SG) as dam breeds. The indigenous 
does were purchased from local markets, bucks were obtained from the farm for 
mating purposes. Controlled natural mating was employed and three Br sires, one 
per mating group was stratified randomly. The average ratio of a male to females 
was 1:30. Does were mated for 30-42 days to kid during the rainy season to take 
advantage of available grass.  Flocks were allowed to graze for 8 h a day in an open 
natural pasture. The nutritional composition of the grazing pasture, ingredients and 
compassion of concentrate are described in previous study (Tsegay et al., 2014). 
Flocks were supplemented with 300 g concentrate mix at the morning (8:30 a.m.) and 
afternoon (2:30 p.m.). New born kids were allowed to suckle with their dams up to 4 
months of age, following the practices of the farm according to Tsegay et al.  (2014). 
Kids usually started grazing in the age of 2-3 weeks and with little supplementation 
started at about two months of age. After weaning, lambs constantly leave to the field 
outside the enclosed area to graze on natural pasture and supplemented with 200 g 
of concentrate mix daily.

Data collection

The genetic groups consisted of crossbreed of Boer (BR) x Hararghe Highland 
(HH) [½ BR1/2 HH] and Boer (BR) x Short Eared Somali (SG) [½BR1/2SG] kids born 
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from 2014 to 2016. Non-genetic factors like birth type, sex of kids, and birth date 
were also collected for the study. Data such as birth weight, weaning weight and six 
month weight of crossbred kids were recorded according to Tsegay et al. (2014) 

Data analysis

Data on pre-weaning growth performance were analyzed using the general linear 
model procedure of SAS (2003). The model considered fixed effects of lamb breed, 
type of birth, parity, year of birth, season of birth and sex of lambs. Tukey’s adjustment 
was used to compare means.

Yijklm = M + Bi + Sj + Dk + Lm + Eijklmn

Where:
M the overall mean
Yijklm Growth performance traits
Bi fixed effect of the ith kid breed (i = 1, 2)
Sj fixed effect of the jth sex of kids (j= male, female)
Dk  fixed effect of the kth   year of bith (k=2014…2016)
Lm fixed effect of the mth birth type (m= single, twin)
Eijklmn random error 

Results and discussion

Effect of Genotype on growth performance of crossbred kids 

Breed (p<0.01) had influence on weight from birth to six months (Table 1). 
Accordingly, ½BR½SG kids had heaver birth, weaning and six months weights than 
½BR½HH crossbred kids. Birth weight, weaning weight and six month weight of 
crossbred kids in this study were heavier than previous findings for Boer crossbred 
kids (Belay et al., 2015) and local Ethiopian kids (Awgichew et al., 1989; Tucho et al., 
2000; Tesfaye et al., 2006; Deribe and Taye, 2013a; Deribe and Taye, 2013b). However, 
growth performance of the crossbred kids of this study was lower than the value 
reported for Boer-Abergelle F1 kids (Shumuye et al., 2014). This might be associated 
with variation in the type of breed used for breeding in the studies.  

Consistent to weight of crossbred kids, Pre-weaning Average Daily Gain 
(PreADG) and Post-weaning Average Daily Gain (PADG) of crossbred kids were 
also affected by breed, birth type, sex and year of birth as shown in Table 2. ½BR½SG 
kids had faster growth before weaning as compared to ½BR½HH crossbred kids. The 
variation in PreADG between breeds is associated with milk production potential of 
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dams and level of solid feed supplementation for milk fed crossbred kids, while no 
breed difference (P>0.05) was detected on post-weaning growth rate. 

Non genetic factors on growth performance of crossbred kids

Birth type, sex (p<0.05) and year of birth (p<0.01) affected growth performance 
of crossbred kids (Table1). Single born kids were heavier on weight from birth to 
six month than twins. It also shows that male kids had higher weight from birth 
to weaning than female counterparts. In line to this previous findings reported 
that kids born as single were heavier than twins and triplets (Shumuye et al., 2014). 
Weight of crossbred kids showed an increasing trend from earlier to later parts of 
the year. This might be due to improvement of management practices of the farms 
like nutrition, health and house in the resent than earlier kidding years as it has been 
observed in previous study (Tsegay et al., 2014). However, Belay et al. (2015) reported 
a significantly lower weight of kids born in later as compared to earlier years.  

Table1 - Effect of breed, birth type, sex and year of birth on birth, weaning and six month weight 
of crossbred kids

Parameters Birth weight 
(kg) N Weaning weight 

(kg) N SMW N

Breed ** ** **

½ BRHH 2.5±0.1b 99 10.0±0.3b 99 14.5b 99

½ BRSG 3.0±0.1ab 96 11.0±0.1a 96 15.5a 96
Birth type * N * N * N
Single 3.0±0.0a 179 11.5±1.5a 179 15.6a 179
Twin 2.87±0.24b 16 10.5±0.2b 16 14.1b 16
Sex * N * N *

Male 2.90±0.06a 95 15.7±0.27a 95 14.12a 95

Female 2.75±0.06b 100 10.88±0.33b 100 12.30b 100
Birth year ** N ** N ** N
2014 2.10±0.06 c 80 10.61±0.34c 80 13.05c 80
2015 2.82±0.07bc 60 11.6±0.27b 60 14.01b 60
2016 3.51±0.09a 55 12.74±0.48a 55 15.6a 55

abc means superscripts within a column are significantly different (P < 0.05);½ BR½HH= Boer Hararghe 
Highland F1 kids; ½ BR½SG= Boer Somali F1 kids; Number; SMW= six month weight 
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Pre and post weaning growth rates were also affected by non-genetic factors such 
as birth type, sex and year of birth as shown in Table 2. Accordingly, Single born 
crossbred kids had higher growth rate than twin kids during pre and post weaning 
periods. This variation is evident that single born crossbred kids have an opportunity 
to get more nutrition during prenatal time and milk during postnatal growth from 
a dam than twin kids (Deribe and Taye, 2013b; Zeleke, 2007; Tsegay et al., 2014).  
Moreover, male had superior gain than female crossbred kids, pre and post weaning 
growth rates were also better in male and cross bred kids born in the recent as 
compared to earlier years.

Table 2 - Effect of breed, birth type and year of birth on pre and post weaning gain of crossbred 
kids

Parame-
ters

Birth 
weight (kg) N Weaning 

weight (kg) N SMW N

Breed ** ** **

½ BRHH 2.5±0.1b 99 10.0±0.3b 99 14.5b 99

½ BRSG 3.0±0.1ab 96 11.0±0.1a 96 15.5a 96
Birth type * N * N * N
Single 3.0±0.0a 179 11.5±1.5a 179 15.6a 179
Twin 2.87±0.24b 16 10.5±0.2b 16 14.1b 16
Sex * N * N *

Male 2.90±0.06a 95 15.7±0.27a 95 14.12a 95

Female 2.75±0.06b 100 10.88±0.33b 100 12.30b 100
Birth year ** N ** N ** N
2014 2.10±0.06 c 80 10.61±0.34c 80 13.05c 80
2015 2.82±0.07bc 60 11.6±0.27b 60 14.01b 60
2016 3.51±0.09a 55 12.74±0.48a 55 15.6a 55

abc means superscripts within a column are significantly different (P < 0.05);½ BR½HH= Boer Hararghe 
Highland F1 kids; ½ BR½SG= Boer Somali F1 kids;  PreADG= pre-weaning average daily gain; PADG= 
post-weaning average  daily gain 

Conclusion

Boer inherited Somali have superior weight and growth rate in pre and post weaning 
periods   than did Boer inherited Hararaghe Highland kids. The study ensured that 
single born male Boer crossed kids improved pre-weaning and post-weaning weights 
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and their respective weight gains than twin born female kids. The study suggested 
that crossing Boer with local (Short eared Somali and Hararghe Highland) does has 
been improved pre and post weaning performance of local goat breeds in Eastern 
Ethiopia.
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