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Assessment of performance of goats under farmers’management 
condition is necessary to design appropriate strategy for 
sustainable goat improvement. Accordingly, the present study was 
conducted to estimate growth, reproductive performance, and 
milk yield of Arab goats as a step towards designing sustainable 
goat genetic improvement and conservation strategy. Flocks of 40 
households having 61 does were monitored for a period of 15 
months. The overall mean for birth weight (BW), weaning weight 
(WW), six-month weight (6MW), and yearling weight (YW) were 
2.56±0.61, 8.47±2.09, 11.82±2.41, and 16.17±1.62 kg, respectively. 
The result showed that BW was significantly affected by sex and 
parity of does. Weaning weight and YW were significantly affected 
by sex and parity, respectively. Season of birth and parity 
significantly affected 6MW. Age at first kidding (AFK) and kidding 
interval (KI) were 354.55±83.78 days and 7.97±1.14 months, 
respectively. Does kidded during the wet season had short AFK 
and KI than those kidded during the cool season or dry season. 
Does which kidded at third parity had shorter KI (P<0.001) than 
other parities. The overall milk yield per day (DMY), lactation total 
milk yield (TLMY), and lactation length (LL) were 0.36±0.28 
litters, 14.14±4.20 litters, and 39.25±10.20 days, respectively. 
Seasons of birth and parities affected TLMY and LL (P<0.001). The 
study revealed improving the non-genetic factors that affect 
productivity and appropriate selection strategy can increase the 
productivity of Arab goat breed.  
 

Keywords: Arab goat, Conservation, Genetic improvement, 
Monitoring study. 
  

 
INTRODUCTION 

 

Ethiopia, a country of diverse agro-ecology, owns the third and 

sixth largest goat population in Africa and the world, accounting  
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for 9% and 3% of the populations, respectively 

(FAOSTAT, 2016). The goat population of the country 

is estimated at 30.2 million heads (CSA, 2016). In 

Ethiopia, goats are reared under the mixed crop 

livestock, pastoral, agro-pastoral and extensive 

traditional systems. Although the purpose of keeping 

goats varies across different economical, cultural, and 

ecological settings (Getahun, 2008), in general goats 

are reared for fulfilling multiple roles, such as socio-

cultural purposes to provide meat, milk, and manure. 

Flock sizes are larger in the lowland mixed crop-

livestock and pastoral and agro-pastoral systems 

(Solomon et al. 2010). In the highlands, because of 

shrinking agricultural land per household, reduced 

feed availability and land degradation, goats are kept 

in a small flock.  

. 

Despite the large resource base and significant role of 

goat production in the national and household 

economy, the slow growth rate, high mortality rate, 

and low commercial off-take rate challenged the 

productivity of smallholder goat production in 

Ethiopia (Deribe et al. 2014, Solomon et al. 2014). 

Hence in order to effectively utilize their potential, it is 

vital to understand the growth performance and 

carcass characteristics, the response to different 

feeding regimes and the possible integrations of the 

animals into various production systems. 

 

Arab goat is one among the goat breeds of Ethiopia 

that have been traditionally kept by local farmers in 

the arid environment of Assosa and Kurmuk districts 

under mixed crop-livestock farming systems of 

Western Ethiopia. Good performance and ability to 

adapt, survive, produce, and reproduce in arid 

environment and tsetse infested areas are peculiar 

characteristics of the breed. The breed has some level 

of trypano-tolerance feature (Getenet et al. 2005). 

Nevertheles, Arab goat faces a number of different 

threats such as free animals’ movement in the border 

areas of Ethio-Sudan, changes in producer preference 

because of socio-economic factors, and recurrent 

drought and disease epidemics. This indicates the need 

for urgent genetic improvement and conservation, 

which requires detailed and up-to-date information on 

productive and reproductive traits of the breed. Hence, 

identifying impacts of non-genetic factors affecting the 

performances of the flocks would be useful for 

implementation of sustainable breed improvement 

and conservation. Unfortunately, this information was 

not readily available to develop breeding strategy for 

improvement and conservation of the breed. 

Previousely available data were collected through 

farmers recall method (Getinet et al. 2005). Thus, 

monitoring of growth, reproductive, and productive 

performance of the breed in their habitat and under 

smallholder farmer’s condition would enable us to 

understand the potential of the breed for sustainable 

improvent, utilization, and conservation. Therefore, 

the objective of this study was to estimate growth, 

reproductive, and milk production performances of 

Arab goat breed through flock monitoring studies and 

to identify factors affecting these parameters. 
 

 

MATERIAL AND METHOD 

 

The study area and flock sampling 

The study was undertaken in two warm-humid 

lowland districts, namely Assosa and Kurmuk, in 

Assosa zone of Benishangul-Gumz Region of western 

Ethiopia. Assosa district is located between 10° 

02.922'N L and 34° 33.868'E longitude. It is 

characterized by diverse topography with altitudinal 

range of 580-1544 m.a.s.l. Mono-modal rainfall pattern 

during April-September with average annual rainfall of 

1316 mm, temperature of 11 to 30°C with the hottest 

months of March and May are the feature of the 

district (Assefa et al. 2015). Kumuruk district is 

located between 10°32′N latitude and 34°17′E 

Longitude. The altitude ranges from 500 to 1200 m 

a.s.l. The temperature ranges from 25 to 33οC and the 

hottest months of the area are March and May. The 

district is characterized by mono-modal rainfall with 

mean annual rainfall of 800 to1200 mm (AsARC, 

2011). 

 

Two kebeles (the lower administrative unit of the 

country) from each district (Baro and Tsentshalu for 

Assosa and Abadi and Horazehab for Kumruk) were 

purposively selected based on their representative-

ness with respect to goat population, accessibility to 

market, road, and regular visiting, flock size, and 

willingness of the farmers to participate in the study. 

Ten households from each rural kebele (forty in total) 

were selected randomly. Sixty-one pregnant does 

owned by the selected households were taken 

purposively and used for the monitoring study.  

Animal management 

As per the tradition of the study areas, goats are kept 

under shelter during the nighttime, whereas, newborn 

https://tools.wmflabs.org/geohack/geohack.php?pagename=Kormuk&params=10_32_N_34_17_E_
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kids and their dams are kept together in the main 

family house for about a week. The does are released 

for grazing after a week but the kids remain in the 

house for a month and join their dam in the evening. 

However, some farmers let the kids to follow their 

dams after just one week. Goats graze crop aftermaths 

starting from November to January and on open 

grazing lands from Febraury to April when fields are 

free from crops. On the contrary, during the cropping 

season or in rainy season, goats are herded around the 

homesteads. Most of the farmers do not provide 

supplementary feed to does, except some grains to the 

lactating ones. The major feed sources are free grazing 

on pastureland, which is far from the homestead and 

crop residues that are in short supply. During the dry 

season, animals suffer from shortage of feed and are 

moved to the nearest forest and riverbanks where they 

can get adequate pasture and water. Breeding is 

uncontrolled in the area because bucks run with does 

throughout the year. 

 

Method of data collection and data type  

Data were collected through long period flock 

monitoring approch. The monitoring period started in 

November 2015 and ended in February 2017. Each 

experimental animal was identified with a numbered 

ear tag. The doe lifetime information such as animal 

identification (date of birth, parental detail), birth type 

(single, twin, triplet), abortion cases, offspring 

information (sex, birth weight), and health information 

(vaccinations, treatments) were recorded. Seasons 

were catagorized in to wet season [June to September], 

Cool season [October to January], and Dry hot season 

[February to May]. Data were collected every day by 

trained enumerators who were supervised for four 

days per week by the senior researcher. 

 

The growth traits recorded during monitoring periods 

were birth weight (BW), weaning weight (WW) at 

three months of age, sixmonth weight (6MW), and 

yearling weight (YW). Weights of kids were taken 

using suspended spring balance. The reproduction 

traits of does recorded were first kidding date, number 

of kiddings (parity), and birth date and birth type 

(single or multiple) of kids. Data recorded includes 

growth performance of 88 kids, reproductive 

performance traits of 61 does (Age at first kidding, 

kidding interval, litter size, and survival rate), and 709 

milk records (daily milk yield, total lactation milk 

yield, and lactation length). Mean number of 

parturitions recorded by doe was 44. The fixed effects 

considered were sex of the kids, birth type (single and 

multiple), doe parity (1-5) and season of birth. Based 

on growth traits, average pre-weaning daily weight 

gain (PrWDG) and post weaning daily weight gain 

(PoWDG) were computed as ADGt3-t1= (Wt3-Wt1)/t3-t1, 

where ADGt3-t1 is the weight gain between periods t1 

and t3, Wt3 the weight at age t3, Wt1 the weight at age 

t1, and t3-t1 is the number of days between ages t1 

and t3 (adapted from Belay et al. 2013 and Gebretnsae 

et al. 2018). Annual reproductive rate (ARR) was 

calculated for each doe using the formula described by 

Ibrahim (1998): ARR = S (1−M)/I; Where S is litter 

size, M is the rate of kid pre-weaning mortality and KI 

is kidding interval in doe in years.  

 

Data Analysis 

In the present study, GLM of SAS (2011) was used to 

determine the influence of season of birth on AFK. 

Effect of season of birth, parity and birth type on 

kidding interval (KI), and effects of sex, season of birth, 

parity, and birth type on growth traits were analysed. 

Binary logistic regression procedure in SPSS (2011) 

was used to determine the influence of parity and 

season of birth on the litter size of does. Effects of 

season of kidding, does’ parity, sex of kid and birth 

type on survival rate of kids were also studied. The 

two-way interactions effects were also fitted in the 

models and retained in the final model when found 

significant (P<0.05) in the preliminary analysis. 

 

 

RESULTS and DISCUSSION  

 

Growth performance 

The overall least squares mean of birth weight (BW) 

for Arab goat was 2.56±0.61 kg (Table 1). Male kids 

were significantly (p<0.05) heavier by 0.34 kg at birth 

(BW) and 0.07 kg/day at weaning (WW) than females 

(Table 1). Cool season born kids were significantly 

(P<0.05) heavier at six month (6MW) than those born 

during wet and dry season. Kids born to first parity 

dam have lower weight at 6 and 12 month than the 

other parities and second parity kids recorded higher 

6MW (p<0.01) and yearling weight (YW) (P<0.05) 

than kids born to does in other parities. The result 

indicated that birth type and sex were not significantly 

affected by PrWDG. Birth type affected (p<0.05) post 

weaning daily weight gain, and single born kids gained 

1.93 gm/day, which is greater than multiple born kids 

(Table 1).  

 

http://www.ijlsci.in/
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Table 1: Overall Least square means (±SE) for effects of nongenetic factors on growth parameters 

Effects/ levels BW (kg) WW (kg) 6MW (kg) YW (kg) PrWDG (g) PoWDG (g) 

Overall 2.56±0.61 8.48±2.13 11.82±2.41 16.17±1.62 65.83±23.24 28.51±8.75 

N 88 88 88 88 88 88 

CV % 17.16 24.10 20.35 10.00 15.30 10.68 

Sex       

Male 2.66±0.07a 8.90±0.34a 11.69±0.37 16.82±0.31 69.48±3.78 29.31±1.42 

Female 2.32±0.09b 8.83±0.41b 11.22±0.53 15.88±0.34 61.10±4.51 27.20±1.70 

 * * NS NS NS NS 

Season       

Wet 2.53±0.13 8.77±0.62 11.61±0.75b 16.00±0.48 69.29±6.92 26.79±2.61 

Cool 2.50±0.07 8.36±0.34 11.88±0.40a 15.82±0.26 65.30±3.83 27.62±1.44 

Dry 2.45±0.09 7.97±0.41 10.87±0.47c 16.17±0.32 61.28±4.53 30.36±1.71 

 NS NS ** NS NS NS 

Parity       

1st 2.44±0.13c 8.27±0.61 12.31±0.69b 16.25±0.47b 64.79±6.78 29.58±2.55 

2nd 2.52±0.12bc 8.52±0.60 13.06±0.61a 17.22±0.46a 66.43±6.10 32.25±2.49 

3rd 2.74±0.09a 8.73±0.44 11.18±0.54bc 15.85±0.34b 66.92±4.91 26.35±1.85 

4th 2.50±0.10bc 8.41±0.50 11.89±0.59b 16.34±0.39b 65.60±5.55 29.38±2.09 

5th 2.27±0.15c 7.92±0.71 8.84±0.81c 14.32±0.55c 62.73±7.84 23.73±2.95 

 * NS ** * NS NS 

Birth        

Single 2.55±0.09a 8.42± 0.42 11.15 ± 0.50 16.31± 0.32 65.06±4.62 29.22±1.74a 

Multiple 2.43±0.07b 8.32± 0.32 11.75 ± 0.38 15.69±0.25 65.52±3.53 27.29±1.34b 

 * NS NS NS NS * 

Means within a column group and under the same parameter with the same letter are not significantly different (P>0.05); BW: birth 

weight; 6MW:6-months weight; WW: weaning weight; YW: yearling weight; PrWDG: pre weaning (birth to weaning) weight; PoWDG: 

post weaning (weaning to 12 months) weight. N: Number of observations; NS: non-significant; SE: mean standard error; *P<0.05; 

**P<0.01. 

Table 2: Overall Least square means (±SE) for effects of season, birth, and parity on AFK, KI and ARR 

Fixed factor and levels AFK (days) KI (months) ARR 

Overall 354.55±83.78 7.94±1.14 1.22±0.62 

N 44 61 61 

CV% 23.62 14.31 25.94 

Season of birth ** *** ** 

Wet 286.00±37.47a 6.97±0.24a 1.65±0.17b 

Cool  340.00±15.56b 8.07±0.13b 1.10±0.10a 

Dry  431.00±26.49c 8.15±0.16c 1.04±0.13a 

Parity - ** * 

1st  - 8.34±0.23c 1.12±0.2bc 

2nd  - 7.73±0.04ab 1.66±0.18a 

3rd  - 7.24±0.17a 1.27±0.12bc 

4th  - 7.41±0.19ab 1.39±0.14ab 

5th  - 7.93±0.27bc 0.87±0.19c 

Birth type - *** - 

Single  - 7.20±0.16a - 

Twin - 8.27±0.12b - 

Means with different superscript within column and under the same factor are significantly (P < 0.05) different; AFK: Age at first 

kidding; KI: Kidding Interval; ARR: Annual Reproduction Rate. N: Number of observations; *P<0.05; **P<0.01; ***P<0.001. 
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Reproductive performance 

The average kidding Interval (KI) of Arab goat was 

7.94 months. Does kidding in the wet season had 

significantly (P<0.001) shorter KI than those kidding 

in cool and dry seasons. Parity and type of birth also 

had significant effects on KI of Arab goats and does in 

their 2nd, 3rd, and 4th parities had lower KI than 1st 

parity and single kidding has shorter KI than twins. 

Kids born in the wet season had significantly shorter 

AFK (P<0.01). The effects of season of birth and parity 

were significant on ARR. Doe kidding in wet season 

and during their second parity had higher ARR (Table 

2).  

 

The odds ratio and p-value of dry season compared to 

wet season (ODD=15.79; P=0.02; Table 3) showed that 

litter size was 15.79 times more likely higher in dry 

than in wet season.  

 

Single born kids survival rate up to weaning age was 

higher (P<0.05) than multiple born kids (Table 4). 

Compared to multiple births, kids born single had 

1.248 times more likely higher pre-weaning survival 

rate. Single born kids had also significantly (P<0.01) 

higher survival rate up to six-month and yearling age 

than multiple born kids. Wet season born kids had 

higher pre-weaning survival rate (P<0.01) than those 

born during cool and dry season. 

 

Milk production performance 

Cool season kidding does recorded significantly 

(P<0.05) longer lactation length (LL) than wet and dry 

seasons kidding does. Does in their fourth parity have 

significantly longer lactation length than the other 

parities (P<0.05). Single kidding does had significantly 

(P<0.01) longer LL than does having multiple birth 

(Table 5). 

 

 

Table 3: Binary logistic regression results for the effect of parity and season of birth on litter size 

Variables B Standard error Significance (P value) Odds Ratio 

intercept -0.689 0.82 0.40 0.502 

Parity 
   

 

1st  0.24 0.96 0.80 1.27 

2nd  -0.16 0.97 0.86 0.84 

3rd  0.69 0.89 0.43 2.00 

4th  1.26 0.94 0.18 3.54 

5th* 0 - - 1 

Season of birth 
   

 

Wet season* 0 - - 1 

Cool season 0.68 0.53 0.19 1.98 

Dry season 2.76 1.14 0.02 15.79 

*5th parity was considered as the reference category for effect of parity, and wet season for effect of seasons.  

 

Table 4: Binary logistic regression results for survival rates in Western lowland Arab goat 

 Pre-weaning survival Survival up to six months Survival to yearling age 

Variables Significance (P) Odds ratio Significance (P) Odds ratio Significance (P) Odds ratio 

Intercept 0.534 1.850 0.574 1.726 0.029 23.490 

parity1 - 1 - 1 0.877 0.776 

parity2 0.942 0.931 0.379 2.195 0.154 0.212 

parity3 0.550 1.750 0.072 4.896 0.948 1.072 

parity4 0.454 0.499  1 - 1 

parity5* - 1 - 1 - 1 

sx1 0.422 0.596 0.656 .699 0.182 0.218 

sx2* - 1  1 - 1 

Ws 0.022 8.161 0.114 5.762 0.386 3.083 

Cs 0.107 3.514 0.133 4.301 0.085 8.498 

ds* - 1 - 1 - 1 

Single births 0.028 1.248 0.012 1.131 0.026 1.110 

Multiple births* - 1 - 1 - 1 

*omitted since this category was the reference category, sx1: male; sx2: Female; ws: wet season; cs: cool season; ds: dry season. 

http://www.ijlsci.in/
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Table 5: Overall Least squares means (± SE) for effects of parity, season and birth type on milk production traits 

Effects and levels DMY (lt) LMY (lt) LL (days) 

Overall 0.36±0.28 14.14±4.20 39.25±10.20 

N 709 709 709 

R2 0.17 0.51 0.50 

CV %    

Season NS *** *** 

Wet 0.40±0.04 13.70±0.63b 35.05±1.52b 

Cool 0.34±0.02 14.89±0.26a 41.94±0.62a 

Dry  0.36±0.05 0.40±0.73c 4.13±1.76c 

Parity NS *** *** 

1st 0.32 ± 0.06 3.71±0.88c 15.29±2.14c 

2nd 0. 37± 0.03 7. 62±0.41b 22.03±1.00bc 

3rd 0.35 ± 0.03 8.99±0.46b 27.07±1.11b 

4th 0.40 ± 0.03 21.47±0.46a 53.91±1.12a 

5th 0.39 ± 0.05 6.53±0.71c 16.91±1.72c 

Birth type NS NS ** 

Single births 0.39±0.03 9.48±0.43 25.08±1.05b 

Multiple births 0.35±0.03 9.84±0.42 29.01±1.01a 

Means within a column group with the same letter are not significantly different (P>0.05); DMY: daily milk yield; LTMY: lactation total 

milk yield, and LL: lactation length; N: Number of records; Se: Standard error; NS: Not significant;*P<0.05; **P<0.01; ***P<0.001.  

 

 

DISCUSSION 

 

The BW of Arab goat was within the medium range of 

BW of Ethiopian and tropical goat breeds. This implies 

that the growth performance of goats under smallhol-

der management system faces multiple stresses 

(nutrition,heat, parasites, disease, and poor 

management) resulting into lower growth 

performance. Increased performance could be 

achieved through improving management and feeding 

conditions and through genetic improvement by 

selecting genetically superior animals (Kosgey et al. 

2004). Genetic improvement would enhance the 

effects of management interventions by improving 

growth performance.  

 

The mean birth weight (BW) of Arab goat (2.56±0.61 

kg) was consistent with the study of Tesfaye (2009) 

that observed body weight range of 2.2 to 2.9 kg for 

indigenous goats managed under traditional system. 

The wide variation in birth weight among breeds and 

within breed could be partly attributed to year and 

season of kidding, age and body weight of dam and 

parity. Moreover, earlier studies (Sen et al. 2013, Ocak 

et al. 2014) noted that the exchange capacity of 

caprine placenta between maternal and fetal systems 

depends on placental size and number of placentomes. 

Hence, size, which is related to the nutrient transfer 

capacity of the placenta, plays useful role in 

determining the prenatal growth trajectory of the fetus 

and hence birth weight. However, the higher or lower 

birth weight may not be related with weaning and 

yearling weight. In relation to this, earlier study by 

Safari et al. (2005) from Australia on sheep and later 

work of Jembere et al. (2016) from Ethiopia in goat 

noted weak correlation (r) of BW with 6MW, 9MW, 

market, and adult weights. This may indicate that even 

though there are multiple stresses on the performance 

of goat in the study area, growth performance could be 

enhanced after birth through improved management 

and selection of genetically superior animals at 

weaning, 6-months, and yearling age. In support of 

this, study by Eyob et al. (2017) displayed that good 

mothering ability and lactation potential of ewes have 

significant effects on weaning weight of lambs. 

Regarding environmental factors, recent study of Atoui 

et al. 2017) showed that birth weight is significantly 

affected by environmental factors, particularly in arid 

regions. 

 

Greater BW in male than female is attributed to the 

competition for nutrients in the uterus due to the 

presence of dimorphism in the two sexes. In addition, 

the effect of male sex hormones on the physiological 

function contributes to greater birth weight in male. 

The current result was supported by different studies 

(Mekete et al. 2016, Zeleke et al. 2017). 
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The result indicates that single born kids were heavier 

than multiple-born kids. Hagan et al. (2014) reported 

that as the number of foetus increases, the number of 

caruncles attached to each foetus decreases, thus 

reducing the feed supply to the foetus and 

consequently resulting into lower birth weight. In a 

comprehensive analysis of factors associated with low 

lamb birth weight, Gardner et al. (2007) identified that 

litter size has the greatest single influence on birth 

weight, while year of birth, maternal birth weight, 

maternal nutrition, lamb sex, and maternal body 

composition at mating were also important. 

 

Heavier birth weight at third parity than the rest could 

be an attribute of more competition between growth 

of the young doe and the fetus for the available 

nutrients at parity 1 and 2. Although mature does 

provide a good maternal environment to the 

developing fetus, doe productivity declines after 

reaching certain level of threshold due to management 

and aging effect of the does at higher parities as it was 

observed in the fifth parity in the present study. 

The superiority of males to female at WW could be due 

to the higher BW of males and higher efficiency of 

weight gain, which is due to hormonal differences that 

enhance growth. Goat belongs to the most dimorphic 

mammals and other domestic animals, which exist 

along the life of animals from fertility until adult age. 

Rensch (1960) described that in many taxa, sexual size 

dimorphism (SSD) varies with body size and larger 

species generally exhibits higher male to female body 

size ratio, which is known as “Ranch’s rule”. The cause 

of sexual dimorphism is described by the study of 

Vitousek et al. (2007) and they stated that resource 

availability may influence the body size of one sex to a 

greater degree than the other when relative energy 

expenditure on mating and reproduction is greater for 

that sex. In addition, ecological factors may select for 

small body size in both sexes but female body size may 

be constrained by fecundity selection. Earlier study by 

Ugur et al. (2004) also noted that the difference in 

weight between the  sexes may be due to usually 

longer male carrying than female fetus by the does 

during pregnancy period (1–2 days more) . In the 

present study, male kids were 0.07 kg/day heavier 

than female kids at WW and recorded greater daily 

gain than female kids reflecting effect of sex in favor of 

males than females in body growth and weight gain. 

Similar sex effects were also reported in previous 

studies (Yaekob et al. 2015, Hamzo et al. 2016). 

 

Cool season born kids were heavier at six month 

(6MW) than wet season and dry season born kids. This 

may be because of less environmental stress during 

cool season. The succulent character of forage with 

low dry matter content in wet season may also 

contribute to the lower six-month weight of kids than 

in the cool dry season. The management practice of 

tethering small ruminant during wet season to prevent 

crop damage limits selective grazing and intake of 

sufficient dry matter in the absence of an appropriate 

supplementation resulting in reduced growth rate. 

However, previous studies (Zinat et al. 2013, Alemu, 

2015) reported heavier six-month weight in wet than 

those born during dry season in highland parts of 

Ethiopia, which could be an attribute of differences in 

management and of disease burden. The lower 

performance of kids born in the dry season needs 

special attention since it delays pubertal time and thus 

affects life time productivity of the animal. 

 

The lower weight at 6 and 12 month in Kids born to 

first parity dam than those born to the other parities 

and higher 6MW and yearling weight (YW) recorded 

by kids born to second parity dams may be attributed 

to the efficiency of nutrient utilization by kids after 

weaning. Belay and Mengestie (2013) however, noted 

increasing trend of 6MW and yearling weights in kids 

born to first to third parities dams. 

 

The absences of effect of sex and seasons on yearling 

weight in the current study were different from the 

study of Belay and Mengestie (2013) who noted that 

sex and seasons of birth had significantly affected by 

yearling weight in Sekota district, northern Ethiopia. 

The non-significant effect of season of birth obtained 

in the current study was in agreement with that of 

Mabrouk et al. (2010). Similarly, Dadi et al. (2008) 

observed no effect of season of birth on body weights 

at 12-months of age in Boar and Aris Bale goats. 

 

As observed in the current study, sex and birth type 

significantly affected birth weight. However, both 

variables did not have impact on pre-weaning daily 

weight gain. This indicates that maternal environment 

has no greater influence on the efficiency of kids 

PrWDG. In addition, absence of effect of sex on average 

daily gain was reported by Deriba et al. (2011). 

 

Single born kids gain heavier than multiple born kids, 

which is ascribed to the scarcity of nutrients for the 

twins or triplets than single fetous at pre-natal stage 

http://www.ijlsci.in/
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which in turn affects growth at later stage. In relation 

to this, study by Reed et al. (2014) indicated that 

maternal restricted nutrition has negative 

consequences on the number of muscle fiber and 

altering regulators of muscle growth. Meyer et al. 

(2013) also noted that restricted feeding during 

gestation has immediate and long-term impacts on 

growth and development of offspring. Single born kids 

grew approximately 42.66, 19.84, and 37.50% faster 

than multiple born kids from birth to weaning age, 

weaning age to 6-months, and 6-months to 12-months, 

respectively. The lower growth rate from weaning to 

6- months of age is due to weaning shock, and 

insufficient development of digestive system for 

effective roughage digestion and nutrient utilization. 

 

The average Kiding Interval (KI) obtained in the 

present study was higher than 5.94 and 6.34 months 

reported by Hassen et al. (2015) under semi-intensive 

and extensive systems, respectively in Bangladesh but 

it was lower than 11 months recorded for Abergelle 

goat of northern Ethiopia (Belay et al. 2014). The 

kidding interval recorded in the current study lies with 

in the interval of 7.86-8.83 months reported for most 

Small East African goats’ (Wilson and Durkin, 1988). In 

general, the quality of nutrition, body condition score 

of breeding male (Polak et al. 2015), and breeding 

male to breeding female ratio are among the 

determinants of KI in goats.The KI can be lowered 

through enhancing the recovery of uterus after 

parturition, which could be achieved through 

provision of good quality and appropriate amount of 

nutrition to the does. Robinson et al. (2006) noted that 

early development of the foetal ovary is remarkably 

sensitive to maternal nutrition with subsequent 

lifetime effects on ovulation rate. Other ealier study 

(Boland et al. 2000) explained that under nutrition 

results in increased post-partum interval to 

conception, interferes with normal ovarian cyclicity by 

decreasing gonadotropin secretion, and increases 

infertility. The mean value of AFK (354.55 days) in the 

current study was relatively good and at the lower 

range (12 to 18 months) of values reported by Payne 

and Wilson (1989) for goats in the tropics, and lower 

than 407.9 days reported by Mengiste et al. (2013) for 

central highland goat of Ethiopia. This may indicate the 

potential of the Arab goats for higher lifetime 

production. The AFK (28 months) reported for station 

managed Arsi-Bale goats is exceptionally higher (Dadi 

et al. 2008) when compared to other indigenous goats 

in Ethiopia. This might be due to controlled breeding 

practiced in the research station, which indicates that 

the existing uncontrolled breeding practice in this 

system is in favour of early kidding of indigenous goats 

than the controlled breeding practices in the improved 

system. 

 

Does kidding in the wet season have shorter KI than 

those kidding in cool and dry seasons, which is in line 

with earlier studies in southern Ethiopia (Mengistie et 

al. 2013, Deribe et al. 2014). This is generally 

attributed to feeds availablity in the wet season, which 

helps the uterus to recover quickly for conception. The 

longer KI in first parity was due to utilization of feed 

for growth, as these does are still growing, limiting the 

nutrient available to uterus to recover for early onset 

of post-delivery heat. In the traditional goat 

production system, female goat that give single kid and 

female with twins receive same amount of feed and 

this could delay the uterine recovery time for female 

goat with twins due to insufficiency of nutrients for 

both milk production and onset of reproduction. 

Bushara et al. (2013) reported similar effects of birth 

type on KI for Central Highland goats. Similarly, kids 

born in the wet season had shorter AFK, which can be 

ascribed to feed availability to the doe for good milk 

production and hence kids grow faster and attain 

reproductive age at a younger age compared to kids 

born in dry seasons. Earlier studies (Belay and 

Mengistie, 2013, Mengistie et al. 2013, Hamzo et al. 

2016) also showed that does kidded during the wet 

season had shorter AFK. 

 

Annual Reproductive Rate (ARR) could be considered 

as an overall measure of reproductive performance of 

doe. The average ARR (1.22±0.62) of Arab kids was 

similar to the value for the local central high land goat 

(Menigistei et al. 2013). Doe kidding in wet season and 

during their second parity had higher ARR. Due to the 

higher effect of environment than genetic, the 

reproductive performance traits can be improved 

through better management, and hence the impact of 

season, birth type, parity and other non-genetic factors 

can be reduced through appropriate management. The 

increase in mortality rate in the dry season is due to 

shortage of green feed. This implies that improvement 

in reproductive performance can be realized by 

improving feed availability and through selection of 

adaptive Arab goat to feed and water scarcity. 

 

The variation in litter size in tropical goats have great 

advantage as reproductive performance could be 
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improved by selection without affecting their potential 

adaptive characteristics to hot and harsh environment 

(Hamzo et al. 2016). Litter size was more likely higher 

in dry season which implies that does ovulate more 

eggs in cool and wet seasons. This is due to high plane 

of nutrition in the cool and wet seasons. In agreement 

with the current finding, Mengiste et al. (2013) 

obtained higher litter size during hot dry season as 

compared to other seasons (wet and cool dry seasons). 

In addition, the study of Hagan et al. (2014) noted that 

conception rate is high when mating is accompanied 

by high plane of nutrition; especially two months prior 

to mating. Heavier and good conditioned does could 

also give larger litter than lighter does Hamzo et al. 

2016). Baiden (2007) has also reported that 

significantly higher litter size was obtained during the 

dry season. 

 

Reproductive losses during pre-weaning period due to 

poor milking ability of dam, poor management, and 

pneumonia are very common causes for mortality of 

kids’. Mortality rate varies among the flocks which 

could be ascribed to the management difference 

(Awgichew, 2000). Significant effect of birth type on 

survival rate up to weaning age was also reported in 

different studies (Girma et al. 2011, Girma et al. 2013). 

The superiority of single born kids to multiple born 

kids in pre-weaning survival rate is generally credited 

to lower energy reserves because of the low birth 

weights in twins and therefore unable to withstand the 

different environmental effects. Moreover, dam with 

poor milk yield does not provide adequate nutrition 

during postnatal periods for twins. Single born kids 

had also higher survival rate up to six-month and 

yearling ages than the survival rate o the multiple born 

kids due to the adequate nutrients they receive during 

fetal development and postnatal, which aid the animal 

to build up sufficient body store and immunity. In 

support of this, earlier study by Devendra and Burns 

(1983) explained that limited nutrients to fetus and 

milk consumption after birth are the major reasons 

associated with high mortality rate of multiple births 

after weaining. Hence, it is necessary to give attention 

to feeding and management (breast feeding of 

colostrum, vaccination at last third of gestation) of 

multiple born kids during the first few days after birth. 

Wet season born kids had higher pre-weaning survival 

rate (P<0.01) than those born in cool and dry season 

because of more feed availability in wet and early 

months of cool-dry seasons to the dam for more milk 

production. Daily milk yield (0.36 liter) obtained in the 

present study was within the range of values (0.3-0.5 

liters) reported for different goat breeds (Mengistu et 

al. 2007, Islam et al. 2009, Paul et al. 2013) under 

grazing condition. But, the result of daily milk yield in 

the current study was lower than that reported by 

Mestawet et al. (2012) who recorded 1.13 and 0.85 

liters for Aris-Bale and Somali goat breeds, 

respectively under improved management condition 

implying the potential and the need for improving 

management for higher milk yield in indigenous 

breeds of goat. Results of the present study revealed 

that the Arab goat breed produce more amount of milk 

as compared to other indigenous breeds.  

 

The Lactation Length (LL) (39.25 days) of Arab goats 

was higher than LL for Mid-rift valley goat (Tesfaye et 

al. 2000), but it is lower than the value reported for 

Hararghe High Land goat (Dereje et al. 2011), Borena 

goat (Lemma et al. 2003), and Begait goat (104 days; 

Abreham et al. 2017) breeds. These variations in LL 

among different breeds could be due to differences in 

management practices and genetic potential of the 

breeds and could be exploited through selection within 

breed and crossing among the local genetic resources. 

The long lactation length in the cool season may be 

related with the high demand of milk by children and 

adults to cope up with the cold environment. To obtain 

milk throughout the season, owners continue milking 

the goats to get even the smallest amount of milk by 

extending lactation. Does in their fourth parity have 

longer lactation length than all other parities, since the 

family extends the lactation length to exploit more 

milk at the later parity.  

 

Single kidding does had shorter LL than multiple 

births. This result was similar from the study by 

Carnicella et al. (2008) who stated that goats that 

produced twins yielded more milk and had longer 

lactation period. In this regard, study by Silanikove et 

al. (2006) explained that the increase in milk yield and 

LL may be related to systemic effects of increased 

secretion of placental lactogen or the removal of local 

(mammary gland) negative feedback regulatory 

inhibition. This is generally explained by the fact that 

high milk production and lactation length from does 

with multiple litter size is attributed to high lactogenic 

activities during prenatal stage and this activity causes 

greater development of mammary gland, which in turn 

increases the potential for milk synthesis and milk 

yield during postnatal period. 
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CONCLUSION 

 

The result obtained in the current study, in general, 

showed that the growth performance and milk 

production of  

Arab goats are similar and higher, respectively as 

compared to local goat breeds. The environmental 

factors such as sex of kid, seasons, and birth type 

mainly affected birth weight and reproductive 

performance. The lower reproductive performance of 

female does need special attention as they delayed 

pubertal time and thus affect productivity of the 

animal. The selection of this goat type should consider 

as a strategy to 379 increase milk production of the 

breed 
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