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Abstract
The objective of this study was to evaluate the reproductive and productive performance of two goat breeds reared at the 

Experimental Animal Production Station in Shahaniya, Qatar. A total of 537 records were obtained from 365 Shami and 172 Aridhi 
between 2020 and 2023. The body weight (kg/kid) of the kids was monitored from birth (D0) until day 90 (D90), and the body 
weight gain (BWG, g/kid) was then estimated. The findings revealed that there were no significant differences among goat breeds in 
most reproductive parameters, except for prolificacy, twining, and single birth rates. Prolificacy and twinning rates were higher (P < 
0.05) in Aridhi than in Shami. While Shami goat had a higher (P < 0.05) rate of single birth compared to Aridhi. The type of birth was 
affected (P < 0.05) by goat breeds, seasons, and their interactions, but no significant variation was observed regarding the birth sex 
(male: female ratio).

The body weight did not differ (P > 0.05) between goat breeds throughout the trial period (D0, D7, D15, D30, D60, and D90), 
however it varied (P < 0.05) between male and female goat kids, with male kids were heavier (P < 0.05) than females. Furthermore, 
the season of kidding and litter size had significant impacts on the birth weight of kids (BW). However, there was no significant 
effect (P > 0.05) of breed, season, their interactions, and litter size on weaning weight (WW), except for the effect of sex (P < 0.0001). 
Therefore, the results of this study could contribute to the enhancement of precise selection and optimal breeding strategies for 
maximizing profitability.

Keywords: Reproductive Performance; Productive Parameters; Goats; Breed; Qatar

Abbreviations

AFM: Age at First Mating; AFK: Age at First Kidding; KI: Kidding Interval; PL: Pregnancy Length; D0, D7, D15, D30, D60, D90: Days from 
Birth (D0) to Weaning (D90); BWG: Body Weight Gain; BW: Birth Weight; WW: Weaning Weight; SAS: Statistical Analysis System; GLM: 
General Linear Model; SNK: Student-Newman-Keuls

Introduction 

Goat production is a key element in ensuring food security in arid and semi-arid countries. In line with this, Qatar has implemented 
a new food security strategy from 2018 to 2030, aiming to meet the food and feed requirements of its population by increasing the goat 



Reproductive Performance and Some Productive Parameters of Aridhi and Shami Goat Breeds Reared in Qatar

02

Citation: Meriem Fatnassi., et al. “Reproductive Performance and Some Productive Parameters of Aridhi and Shami Goat Breeds Reared 
in Qatar”. EC Veterinary Science 9.1 (2025): 01-11.

population, which is estimated about 384 thousand head in 2020 according to the Ministry of Municipality report (2021) [1]. In Qatar, the 
predominant goat breeds are Aridhi, Omani, and Shami. Aridhi goats account for 67% of the total population, while Shami goats represent 
13% and they are typically raised in intensive [1]. Based on literature, Aridhi goats are well-suited to harsh environmental conditions 
and are primarily raised for meat production [2,3], while Shami goats, although less tolerant to harsh climates, are known for their high 
productivity in terms of milk yield, meat production, and multiple births [4]. 

The reproductive performance of goats is widely recognized as the most significant factor influencing their productivity and profitability 
[5]. Therefore, it is essential to systematically monitor the reproductive efficiency of goats to assess management practices and maintain 
productive herds. Reproductive efficiency refers to the productivity of an individual animal or flock in terms of the progeny produced; It 
can be evaluated through various traits such as prolificacy or litter size, fertility, fecundity, mortality, conception rates, age at first kidding, 
and inter-kidding interval [6-8]. However, these parameters are influenced by both intrinsic factors (related to the animal itself, such as 
breed, sex, age, etc.) and extrinsic factors (related to management, season, nutrition, etc.) [8,9]. Moreover, the assessment of body weight 
and weight gain plays a crucial role in enhancing goat productivity, serving not only in health and growth of the animals but also have 
commercial implications. Nevertheless, it is important to note that these parameters are highly influenced by various factors such as 
breed, sex, litter size, parity, and maternal nutrition [10,11]. 

To our knowledge, there is a lack of available data on the reproductive performance and growth parameters of goat breeds raised in 
Qatar. Therefore, the main objective of this study was to evaluate the reproductive performance and some productive parameters of Aridhi 
and Shami goat breeds reared under an intensive system at the Animal Production Research Station in Shahaniya, Qatar.

Materials and Methods

Study area, animals, housing and feeding

The study was conducted during 3 consecutive years 2020 - 2023 at Animal Production Research Station, Shahaniya (Qatar). The study 
area is geographically located 25 km to the west of Doha, in the Al-Shahaniya Municipality between Latitude of 25° 41” and longitude of 
51° 19”. Rainfall is rare and the climate is typically hot and humid. Two different goat breeds, Aridhi and Shami (Damascus), were used 
in this study. Goats were reared under an intensive management system with regular health care practices. The goats were housed in 
adequate space dimension according to their physiological and behavioral requirements. Animals had free access to drinking water and 
were fed with a diet consisting of concentrate, rhodes grass and/or Lucerne. The nature and the amount of feed varied based on the goats’ 
physiological status. 

Data collection

In this study, data were collected from 365 Shami and 172 Aridhi goats between 2020 - 2023. The data included age at first mating 
(AFM), age at first kidding (AFK), kidding interval (KI), pregnancy length (PL), fertility, fecundity, abortion, mortality and prolificacy 
rates. Other parameters related to the kids were also recorded such as single, twining and triplet birth rates, number of kids born, and the 
weight of kids at birth (D0) and during different periods (D7, D15, D30, D60, D90). All measured parameters were calculated as shown 
in table 1. 

In this study, the season of kidding were noted and was defined as follows: spring (March, April and May), autumn (September, October 
and November) and winter (December, January and February). There are no kids during summer. This information aimed to highlight the 
effect of kidding season on the weight at birth and at weaning of kids of two studied goat breeds. 
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Reproductive Parameters Formula
Age at first kidding Age at first kidding in months/female kidded for first time
Kidding interval Months between successive kidding/females kidded
Fertility rate (%) Number of female give birth/Total number of females mated by male*100
Fecundity rate (%) Total numbers of kids/ Number of females give birth *100
Abortion rate (%) Number of aborted female/ pregnant females*100
Mortality rate (%) Total number of deaths/ Mean number of herds*100
Prolificacy rate (%) Number of newborns /pregnant females*100
Single birth rate (%) Number of single birth/ Number of females give birth *100
Twining rate (%) Number of twining birth / Number of females give birth *100
Triplet birth rate (%) Number of triplet birth/ Number of female give birth *100

Table 1: Reproductive parameters recorded in this study.

Statistical analysis

All statistical analyses were performed using Statistical Analysis System (SAS) [12]. All parameters were tested for normality using 
Kolmogorov-Smirnov test before starting analysis. Reproductive parameters are normally distributed (Kolmogorov-Smirnov test; P > 
0.05), so they were analyzed using GLM and the difference between goat breeds were tested using Duncan test. The variation on birth sex 
(male vs female) and birth type (single, twin, triplet or more) among goat breeds, season of kidding and the interaction Breed × Season 
was investigated by chi-square test and expressed as percentage.

GLM procedure was applied to evaluate the influence of the goat breeds (Aridhi vs Shami), the sex of kids (Male vs Female) and the 
interaction between breed and sex on body weight during different times (D0, D7, D15, D30, D60 and D90) and the difference were 
tested using Student’s t-test. Differences were considered significant at the 0.05 level. The effect of goat breeds, season of kidding, 
interaction between Breed and Season, sex of kids and litter size on birth (BW) and weaning (WW) weights was determined using GLM 
and comparison between each factor was performed using SNK. Differences were considered significant at the 0.05 level. All results are 
shown as mean ± standard error (± SE).

Results 

Reproductive performance

Reproductive parameters

The reproductive performance of the two studied goat breeds (Shami and Aridhi) is represented in table 2. There was no difference in 
all reproductive parameters between Shami and Aridhi breeds (P > 0.05), except for the prolificacy rate (F = 35.72, P = 0.02), single birth 
rate (F = 319.13, P = 0.003), and twin rate (F = 19.23, P = 0.04). Our results indicated that, for both goat breeds, the overall age at first 
mating, age at first kidding, and kidding interval were 11.7 ± 0.7, 16.1 ± 0.8, and 11.4 ± 0.2 months, respectively. Prolificacy and twining 
rates were significantly higher in Aridhi compared to Shami. While, Shami breed had a higher (P < 0.05) rate of single birth than Aridhi 
(67.8 ± 7.3% vs 51.8 ± 6.5%, respectively).
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Reproductive parameters Mean ± SE
Goat breeds

Shami Aridhi P value
AFM, months 11.7 ± 0.7 11.1 ± 0.7 12.8 ± 1.4 0.428
AFK, months 16.1 ± 0.8 15.8 ± 0.7 16.7 ± 1.7 0.967
Kidding interval, months 11.4 ± 0.2 11.4 ± 0.2 11.4 ± 0.6 0.86
Pregnancy length, days 153.5 ± 0.8 153.5 ± 0.6 153.6 ± 1.1 0.308
Fecundity rate 91.2 ± 3.2 90.4 ± 6.1 92.1 ± 3.5 0.65
Fertility rate 82.2 ± 4.2 80. 5 ± 8.5 83.9 ± 3.7 0.55
Abortion rate 9.1 ± 3.6 9.9 ± 6.6 8.1 ± 4.7 0.47
Mortality rate 8.5 ± 2.4 7.6 ± 3.3 9.5 ± 4.0 0.66
Prolificacy rate 144.7 ± 6.9 134.0 ± 9.1b 155.3 ± 6.4a 0.02
Rate of single birth 59.8 ± 5.6 67.8 ± 7.3a 51.8 ± 6.5b 0.003
Rate of twin 36.6 ± 4.6 30.4 ± 5.6b 42.8 ± 6.0a 0.04
Triplet or more 3.7 ± 2.4 1.8 ± 1.8 5.4 ± 2.9 0.37

Table 2: Reproductive performance parameters of Shami and Aridhi goats breed reared at Animal Production Station Shahaniya-Qatar.

AFM: Age at First Mating; AFK: Age at First Kidding. 

a,b: Letters in the same row show differences (P < 0.05).

Factors of variation of Sex and type of birth

The birth sex (the ratio of male and female in kids) didn’t vary (P > 0.05) among different goat breeds (χ2 = 0.0004; P = 0.984), kidding 
seasons (χ2 = 1.01; P = 0.603), and the interactions between breed and season (χ2 = 0.15; P = 0.692). However, the birth type was affected 
by goat breed (χ2 = 9.7; P = 0.008), season (χ2 = 10.5; P = 0.03), as well as their interactions (χ2 = 6.4; P = 0.04) (Table 3).

Effect Birth sex, % Birth type, %
Male Female        Single Twin Triplet

Breed Shami 46.9 53.1 48.2 47.2 4.6
Aridhi 46.8 53.2 32.1 56.9 11.0

Season Autumn 52.4 47.6 19.1 66.7 14.3
Winter 44.6 55.4 40.3 51.6 8.1
Spring 50.0 50.0 51.5 45.4 3.1

Shami Autumn - - - - -
Winter 45.5 54.5 44.0 49.3 6.7
Spring 50.0 50.0 57.4 42.6 0

Aridhi Autumn 52.4 47.6 66.7 19.1 14.3
Winter 42.3 57.7 30.8 57.7 11.5
Spring 50.0 50.0 41.7 50.0 8.3

Table 3: Percentages of birth sex and birth type according to breed, season, and their interactions.
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Productive parameters 

Body weight and body weight gain 

Figure 1 illustrates the variation in mean of body weight among males and females of two goat breeds (Aridhi and Shami) during the 
period, ranging from the day of birth (D0) to 90 days post birth (D7, D15, D30, D60, and D90). The results indicated that the body weight 
was not statistically affected by goat breeds (Figure 1a). Moreover, there was no significant effect of the interaction Breed × Sex on the 
body weight throughout the trial period (D0, D7, D15, D30, D60, and D90). The effect of sex on body weight was found to be significant (P 
< 0.05) at various time points. The initial body weight at birth was 4.00 ± 0.1 and 3.7 ± 0.1 kg/kid for male and female, respectively. The 
mean body weight of males and females’ kids rose from D0 to D90 of age and reached a final weight of 17.2 ± 0.1 and 14.9 ± 0.4 kg/kid 
(Figure 1b).

Within the same breed, there is a significant effect of sex on the body weight of Shami breed during different times (D0, D7, D15, D30, 
D60, and D90). The mean body weight of male kids was significantly (P < 0.05) higher than their female in Shami goat breed in all times 
(from D0 to D90); it was 4.02 ± 0.1 vs. 3.74 ± 0.1 kg/kid at birth (D0) and reached a final body weight of 17.67 ± 0.5 kg/kid at D90 (Figure 
1E). However, significant differences were only observed at D0 and D90 between males and females of Aridhi goat kids (Figure 1F). 

Figure 1: Mean body weight (kg/kid) of two goat breeds. Shami (n = 66; 31 males and 35 females), and Aridhi (n = 26; 13 

males and 13 females). *: Indicates significant differences between breeds and between males and females within the same 

goat breed at P < 0.05.
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The mean BWG of males and females of the two goat breeds is shown in figure 2. The results indicated that there was no difference (P > 
0.05) in the mean BWG of two studied goat breeds (Figure 2A). The effect of sex on BWG was significant (F = 9.64; P = 0.0029) (Figure 2B). 
In our experimental station, the mean BWG was 147.8.5 ± 5.6 and 124.1 ± 4.6 g/kid for male and female goat kids, respectively. Within the 
same goat breed, there was a significant difference (P < 0.05) between male and female of Shami breed, whereas no significant difference 
was recorded for Aridhi (149.9 ± 13.9 vs. 123.0 ± 6.1 g/kid) (Figure 2B). 

Figure 2: Mean daily body weight gain (g/kid) of two goat breeds. Shami (n = 62; 33 males and 29 females), and Aridhi (n 

= 40; 14 males and 26 females). NS: Not significant, **: Indicates significant differences between males and females at P < 

0.001 ***: Indicates significant differences between males and females within the same goat breed at P < 0.0001.

Factors affecting birth and weaning weights of goat kids 

The effect of different factors on birth (BW) and weaning (WW) weights of both Shami and Aridhi kids is summarized in table 4. No 
significant effect was observed in goat breeds (F = 1.30, P = 0.255) nor in the interaction between breed and season (F = 1.01, P = 0.316) 
on BW. The season of kidding (F = 6.56, P = 0.002), sex of kids (F = 18.78, P < 0.0001), and litter size (F = 12.18, P<0.0001) affected the 
BW. Indeed, kids born in winter and spring had the highest BW (3.9 ± 0.06 and 3.7 ± 0.1 kg), respectively, then those born in autumn (3.3 
± 0.21 kg). Male kids had higher values for both birth and weaning weights (4.0 ± 0.1 and 17.4 ± 0.5 kg) than females (3.6 ± 0.1 and 14.9 ± 
0.4kg). The highest WB was recorded in single birth compared to twin and triplet birth. However, there was no significant effect (P > 0.05) 
of breed, season, their interactions, and litter size on WW, except for the effect of sex (F = 18.78, P < 0.0001).

Effect Traits
BW (kg) WW (kg)

Breed Shami 3.8 ± 0.6 16.1 ± 0.8
Aridhi 3.7 ± 0.9 16.5 ± 0.4

Season Autumn 3.3 ± 0.2b 18.9 ± 3.0
Winter 3.9 ± 0.1a 16.2 ± 0.4
Spring 3.7 ± 0.1a 16.1 ± 0.7

Shami Autumn - -
Winter 3.8 ± 0.1 16.2 ± 0.4
Spring 3.8 ± 0.1 15.9 ± 0.9

Aridhi Autumn 3.3 ± 0.2 18.9 ± 3.0
Winter 4.0 ± 0.1 16.3 ± 1.0
Spring 3.7 ± 0.2 16.7 ± 0.8
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Sex Male 4.0 ± 0.1a 17.4 ± 0.5a

Female 3.6 ± 0.1b 14.9 ± 0.4b

Litter size Single 4.1 ± 0.1a 16.6 ± 0.4ab

Twin 3.7 ± 0.1b 15.6 ± 0.5b

Triplet 3.3 ± 0.2c 18.9 ± 3.3a

Table 4: Effect of Breed, season of kidding, sex of kids and litter size on birth and weaning weights of kids.

a,b,c: Letters in the same column show differences (P < 0.05).

Discussion 

The Aridhi and the Shami goats are the most desirable goats in Qatar, making it essential to to assess their reproductive and productive 
performances in order to implement an effective goat breeding program. Most goat breeds achieve sexual maturity at the ages between 
6 to 8 months [13], while initial mating occuring when they reach 60 to 70% of their mature body weight [14]. For both studied goat 
breeds, the overall mean age at first mating was 11.7 ± 0.7 months, which is similar to those reported for Kanniadu, Kodiadu, and non-
descript goat breeds [15]. The AFK refers to the age at which a goat gives birth to a kid for the first time [8] and it is regarded as a reliable 
indicator of sexual maturity and lifetime productivity in goats [9]. In our current study, the mean AFK was 15.8 and 16.7 months in Shami 
and Aridhi goats, respectively. These results conformed with previous studies reporting an age varied from 12 to 28 months depending 
to management systems and goat breeds [16,17]. In general, the AFK in goats was extremely influenced by genetic and non-genetic 
factors including nutrition, housing, birth season and environemental conditions [17]. The KI is defined as the period (in days or months) 
between two consecutive parturitions [17,18]. It is a crucial factors in determining the reproductive performance of goats that affect 
their productivity [9]. The mean KI of both goat breeds in the present study was similar to the interval reported by Belay., et al. [19] for 
Abergelle goats managed under an intensive system. The kidding interval was varied among management systems and breeds; it varied 
from 5.47±0.96 months in Woyito Guji [20] to 12.07±2.73 months in Abergelle [21] goats raised under extensive management conditions. 
In semi-extensive management, the kidding interval averaged 9.33 ± 0.46 months in Arsi-Bale goat breeds [22]. 

Furthermore, our results indicate that there were no significant difference between goat breeds in fecundity, fertility, abortion, and 
mortality rates. Regardless to the importance of these parameters, herd fertility can be assessed through the prolificacy rate or litter size, 
since it has become the most significant determinant of herd efficiency and productivity [23,24]. Goat breeds have a significant effect on 
prolificacy and this effect has been previously shown between Alpine and Nubian goats [25]. The recorded prolificacy rates, in this study, 
were comparable to those reported in Alpine breed [26] and in Serrana breed [27]. Similarly, Aridhi goats had a higher twining rate than 
Shami goats, and the obtained rate was comparable to that mentioned in Aridhi goats raised in Saudi Arabia [3]. However, the overall litter 
size percentages of both goat breeds were lower than those reported in Black Bengal, which were 31.61%, 61.70%, and 6.69% for single, 
twin, and triplet, respectively [24]. The variation in litter size between different goat breeds may be attributed to genetics factors, as 
proven in a study conducted by Kandiwa., et al. [28], who stated that prolific breeds were more likely to produce twins or tiplets. Besides 
to that, litter size was greatly affected by the season [29], as proven in our current study.

Body weight, particularly the birth and weaning weights, is one among other parameters used in the assessement of the production 
potential of goats. Contrariwise to Al-Dawood., et al. [30], our results revealed that the BW of kids was not statistically varied among the 
two goat breeds at various ages (from birth to weaning). Previous studies highlighted that the effect of dam is one of the factors affecting 
birth weight and weaning weight of kids, but this effect was mainly observed in crossbred kids [31,32]. The obtained values for kids’ birth 
and weaning weights were similar to those reported in Damascus goats raised in Jordan (3.83 ± 0.05 kg [33]) and Saudi Arabia (3.22 
± 0.09 kg [32]). The WW recorded in both goat breeds was higher than that achieved at week 12 of age [32]. The BW was significantly 
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influenced by sex at different ages, with male kids from both goat breeds (Shami and Aridhi) are heavier than females. This finding is in 
agreement with previous studies conducted on Aridhi [32] and Shami [30,33] goat breeds. This difference may be attributed to the effect 
of androgens on growth, as well as the fact that males adapt more quickly to their environment [34]. The same is true for BWG; as our 
results indicated that mean BWG was higher in males compared to females in the Shami breed, while no difference was detected in BWG 
between males and females in the two goat breeds.

Besides the aforementioned, the birth weight of Shami and Aridhi goats is also influenced by the season of kidding and litter size. Kids 
born during winter and spring (mostly from February to April) were heaviest than those born in autumn, and this effect has been widely 
reported in sheep [35,36] and in goats [37]. This effect could be attributed to the impact of climatic conditions during pregnancy and 
kidding. It is thought that environmental factors such as high ambient temperatures may lead to reduced fetal growth during pregnancy, 
ultimately affecting the BW [38]. Kidding schedule is often associated with feed availability; indeed, winter-born kids benefiting from 
better quality grass available in spring. However, this is not usually evident since goats, in our situation, were raised under intensive 
management where feed was available at any time. 

The BW declined (P < 0.05) with the increase in litter size, while the WW did not differ (P > 0.05) among different types of birth. This 
finding agreed with previous studies conducted in sheep [39] and in goats [32,37] and this might be attributed to the uterine environment, 
where a single fetus does not have to share with littermates, thereby attaining a higher body weight than twin or triplet-born kids [40]. 

Conclusion

It can therefore be concluded that the reproductive performance and the productive parameters were likely similar among both goat 
breeds. While Aridhi breed showed higher prolificacy and twinning rates compared to Shami breed. From this study, it is worth noting 
that the body weight of goat kids was significantly affected by the kidding season, sex, and litter size. Hence, the results of this current 
study could be used as a valuable input for selective breeding and productivity improvement of goat production in Qatar; however, further 
investigations are still needed on the potential for milk and meat production in Shami and Aridhi goats under Qatari conditions.
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