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Abstract. This study was conducted primarily to investigate the early growth performance of the Begait
and Maefur indigenous goat populations in Tigray, Northern Ethiopia. The objective of this study was to
determine the effects of genetic and non-genetic factors on the growth performance of newborn kids of
Maefur and Begait goat genotypes. This study employed on-farm goat flock monitoring, targeting one
hundred and three (103) household goat flocks (51 from Erob; 52 from K/Humera) were regularly visited
in the respective study areas. The study used purposely selected 309 does (186 from Begait; 123 from
Maefur), which were at a late pregnancy stage. Accordingly, about 362 newborn kids (236 from Begait and
126 from Maefur) were evaluated under local flock management (free grazing at daytime). Multivariate
analysis of variance and descriptive statistics were performed using the R software package (version 3.4.2).
The results indicated that the effect of goat genotype resulted in kids from Begait superior (P<0.05) at birth
(3.2 kg) and weaning (10.6 kg) with average daily gain (ADG) of 88.7 g to Maefur kids. Male kids were
superior (P<0.001) at birth and weaning with higher (P<0.001) ADG than female kids as observed within
both kid genotypes. The current study revealed that kids born single were heavier (P < 0.001) at birth, and
weaning with higher (P<0.001) ADG than kids born as twins. The non-genetic factors, such as the sex of
the kids, birth type, season of birth, and dam age, significantly (P<0.001) affected the growth performance
traits (weight at birth, weaning, and ADG) of the newborn kids. This study was the first attempt to compare
pre-weaning growth performance of the Begait and Maefur newborn kids. In conclusion, both kid genotypes
displayed complementary growth traits that can enhance meat production Strategies, contributing more
effectively to food security across the region.
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Introduction countries. They have the adaptability, survival
ability, and capability of recovery after disasters.

Goats are becoming an important livestock  They produce viable generations and provide vital
species for diversified production and a means of  products such as milk, meat, skin, and hair even
survival for smallholder farmers in many developing  in the harsh environmental conditions (Solomon
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et al., 2010; Bolacali et al., 2017; Bhattarai, 2021).
Goat production is therefore an integral component
of the Ethiopian agriculture. Ethiopia has a large
number of goats, estimated as 52.5 million,
distributed in different agro-ecological Zones of the
country (CSA, 2022). However, it is widely reported
that the indigenous goats of Ethiopia are genetically
less productive as compared to temperate breeds
(Shapiro et al., 2017; Bolacali et al., 2017; Abraham
et al., 2018). The productivity per individual
animal is incomparable to the existing huge goat
populations of Ethiopia (Solomon, A. et al., 2013;
Tesfahunetal., 2017; Mohammed et al., 2021). This
might be due to poor management and a lack of a
sustainable breed improvement program, which
leads to poor growth performance of the goat flock.
Growth performance evaluations of the indigenous
goat in the natural production environment of the
breed have received inadequate research attention
in Ethiopia.

Among the indigenous goat breeds of Ethiopia,
the Begait and Maefur goat breeds are adapted in
the regional government of Tigray. According to
the report (Weldeyesus and Rohatash, 2017), the
Maefur goat breed found in the Erob district adapted
to a range of “mountainous topographical features
(including valley) with midland (75%) and highland
(10%) agro ecological zones (Tesfay et al., 2011).
On the other hand, the Begait goat breed adapted to
lowland (86%) with plain, semi-arid agro-ecological
zones in K/Humera district (Teweldemedhn et al.,
2023). The average live body weights for adult
bucks and does of Begait goats are reported as
53.4 kg and 45.6 kg, respectively, while the Maefur
goat breed has 42.8 kg and 37.7 kg for bucks and
does, respectively (Weldeyesus and Rohotash,
2018). Studies indicated that a significant variation
among the indigenous goat breeds of Ethiopia
on body weight and morphological conformation
(Hassen et al., 2012). The response to exposure
to heat radiation and environmental temperature
causes the variations among the indigenous goat
(Saleh et al., 2022). Therefore, these variations call
for comparative studies on growth performance
evaluation among the indigenous goat breeds of
Ethiopia.

To do so, on-farm flock monitoring for pre-
weaning growth performance has a clue as an

early indicator for meat production performance
of the goat population (Roy et al., 2021).
Knowing the performance of growth traits such
as birth weight, weaning weight, and pre-weaning
growth rate of goats is essential in designing an
appropriate breeding program and for effective
goat breeding management (Mezgebu et al., 2023).
Thus, the findings of the current study offered
the first attempt to compare pre-weaning growth
performance between the newborn kids of the two-
goat genotype.

The objectives of this study were to compare
pre-weaning growth performance between the
newborn kids of Begait and Maefur goat and to
evaluate the early growth performance of two
indigenous goat populations found in the regional
government of Tigray, Northern Ethiopia.

Material and methods

Description of the study area

The current study was conducted in the
western  (K/Humera) and eastern (Erob)
administrative zones of the regional government
of Tigray, Northern Ethiopia. The topographical
features of K/ Humera are within the lowland,
accounting for 76.75% of the total administrative
land of the district (Bodegom et al., 2018).
Almost all (99%) of the administrative lands
of Erob district are under the highland (75%)
agro-ecological zone, including the notable
mountainous topographic features of “Assimba”
and “Ayga” (Weldeyesus and Rohatash, 2017).

Description of the goat population

The Maefur goat breed has adapted in the Erob
district, wherearange of mountainoustopographical
features (including valleys) with midland (75%) and
highland (10%) agroecological zones (Tesfay et al.,
2011). The Begait goat breed is adapted to lowland
(86%) with plain, semi-arid agro-ecological zones
in K/Humera district (Teweldemedhn et al., 2023).
The variation might be due to the adaptability of
the indigenous goat in response to exposure to
heat radiation and environmental temperature
(Saleh et al., 2022). According to the study report
(Gebrekiros et al., 2016), the Begait goat breed has
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an average live body weight of 53.4 kg and 45.6 kg
for bucks and does, respectively, while the Maefur
goat genotype has 42.8 kg and 37.7 kg for bucks
and does, respectively (Weldeyesus and Rohatash,
2017).

Sampling structure

The study areas were purposely selected
based on their potential agro-ecological niche for
the targeted goat breeds. A brief discussion was
held with the agricultural administration office
(K/Humera and Erob) to select a potential and
accessible peasant association (PA). Two potential
PAs, namely, Adabay and Rawyan in K/Humera and
Alitena and Haraza in Erob, were selected based
on ease of accessibility to the areas and farmers’
willingness. In addition, having pregnant does per
household was used as a selection criterion for
on-farm pre-weaning growth performance of the
indigenous goat population, where animals were
managed extensively. One hundred and three (103)
household goat flocks (51 from Erob; 52 from K/
Humera) were regularly visited in the respective
study areas.

The on-farm goat flock monitoring for growth
performance used purposely selected 309 does
(186 from Begait; 123 from Maefur), which were
at a late pregnancy stage and identified with a
plastic tag (ear or neck tie). Accordingly, about
362 newborn kids (236 from Begaitt and 126 from
Maefur) were evaluated for pre-weaning growth
performance under traditional household goat
flock management (free grazing at daytime). A
broad spectrum (Albendazole bolus) was used to
deworm the selected does managed under local
management conditions in which they were free to
browse during the daytime.

The current study determined the required prior
sample size (210) of the newborn kid using power
analysis to validate the mean difference between the
two kid genotypes at a medium effect size (d=0.5)
as described in Figure 1. Accordingly, the reliability
of the collected data was checked at a given ratio of
the two sample sizes (1.9) of the newborn kids for
determining the effect size (d=0.4), able to detect
the intermediate mean difference between the two
kid genotypes (Figure 1).
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Figure 1. Power analysis for determining effect size for
checking the reliability of the data

On-farm flock monitoring and data collection

Four enumerators (two for each site) were
oriented to record reproductive data related to
birth date, birth weight, and birth type, live weight
change, and sex of the kid within 24 hours during
the delivery. A plastic tag (either a necktie or an ear)
was used to identify each newborn kid as described
in Figure 2. They were supervised every two weeks.
Birth Weight (BW) and Weaning Weight (WW) were
recorded for each of the newborn kids early in the
morning, before goats go out for browsing, using
the prepared data collection for each goat breed.
Live body weight change was recorded using a
hanging weighing scale having a 50 kg capacity and
200 g precision. On-farm flock monitoring lasted a
total of eight months for routine activities, including
doe selection, which was at late pregnancy, and
live body weight change was recorded for newborn
kids up to weaning (Figure 2).

Figure 2. Growing kids of Begait (left) and Maefur (right)
goat genotype

Growth rate of the newborn kids was calculated
for both goat breeds separately using the following
formulas:-



] ) ) 90(w2 —wl)
Adjusted weaning weight (kg) = — D +wl

Where: W2= weight at weaning age, W1 = birth
weight; D= number of days between weighing date
and date of birth.

Pre — weaning growth rate (g) = 90

Where: BWT= birth weight; AWWT= adjusted
weaning weight at 90 days

Statistical data analysis

The growth performance data were stored in an
Excel file and imported into the R programming
software package (version 3.4.2). It was loaded
to read into an R dataset. Before analyses, the
normality of the weight at birth, weaning, and
pre-weaning growth rate was checked using a QQ
plot. The distribution of the mean on the data was
assessed using a box plot across the two goat
genotypes. The data were subjected to multivariate
analysis of variance (MANOVA) and descriptive
statistics of the R programming software package
to assess the main effect of kid genotype, sex, birth
type, dam age, and season of birth. The response
variables were birth weight (BW), weaning weight
(WW), and pre-weaning growth rate (PWG). Pair
wise mean comparisons were used to determine
the statistical significance (Fisher’s t-test) at P<0.05
among the mean difference for paired kid genotype
(Begait and Maefur) with kid sex (male and female),
birth type (single and twin), season of birth (dry
and wet) and dam age (1 PPI, 2 PPI, 3 PPl and 4
PPI). The current study used two statistical models.

Model 1: Analyzed environmental effects (sex,
birth type, season, dam age) within each genotype.

Model 2: Compared genotypes while adjusting
for fixed effects. Pearson’s Chi-square (x2) test
was applied to assess categorical data with a
significance level of p < 0.05. The statistical models
were:-

Yion=H + K+L+B+S+A_ + (€), - model 1
Yium = H + (BK),; + (BL), + (BS), + (BA),, + (),
-------------------------------------------------- model 2
Where:- Y. = Observed variables (BW, WW

ijkim

AWWT -BWT

and growth rate)
g = Overall mean

K. = effect due to ith effect of kidding season
(i=(1(dry season), 2(wet season))

L = effect due to jth effect of litter size
(i=(1(sing), 2(twin))
B, = effect due to kth effect of breed
(k=(1(Maetur), 2(Begait))

S, = the effect due to ith sex (I = 1(male), 2
(female))

A, = Age of the dam (I PPI (yearly); 2 PPI (1.5-2
years); 3 PPI (2.5-3 years) and 4 PPI (3.5-4 years)

(BK),; = interaction effect of breed and kidding
season

(BL),, = interaction effect of breed and birth type

(BS),, = interaction effect of breed and sex of
newborn kids

(BA),,, = interaction effect of breed and age of
the dam

€ = random residual error associated to Yijkl

observation

Results and discussions

Normality test for the sampled data

The current study confirmed that the sampled
data were drawn from a population that follows a
particular probability distribution (normal) similar
to the theoretical assumptions as illustrated in
Figures 3 and 4 for the sampled data of weaning
weight and pre-weaning growth rate data. The
heaviest, lightest and median values for birth
weight of the newborn kids were 5 kg, 2 kg and
3 kg in the Begait kids, while 3 kg, 1 kg and 2 kg,
respectively, in the Maefur kid genotype (Figure
9). The weight at weaning for the newborn kids of
Begait was recorded within the range of 7.5 kg up
to 13 kg with a median of about 10.5 kg, whereas
for Maefur kid genotype it was recorded within
the range of 8.5 kg up to 11.5 kg with a median
of 10 kg (Figure 6). This study confirmed that the
sampled data for weight at birth and weaning are
valid for revealing the statistical inference between
the two-kid genotype. In both kid genotypes, the
sampled data for both weights at birth and weaning
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of the newborn kids in both kid genotypes were
distributed around the median (Figures 5 and 6).
Figure 7 shows the highest and lowest pre-weaning
growth rate (ADG) for Begait kids was 110 g and
60 g, respectively, with a median of about 90 g,
whereas for Maefur kids, the highest and lowest
pre-weaning growth rate (ADG) was 95 g and 70
g, respectively, with a median value of about 85 g.
The sampled data for the pre-weaning growth rate
of the newborn kids in both kid genotypes were
distributed around the median (Figure 7).

Q-Q plot for Weaning Weight

Weaning Weight (kg)

79 1113

Theoretical Quantiles

Figure 3. Normality test for the distribution of the sampled
data of the weaning weight
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Figure 4. Normality test for distribution of the sampled
data for pre-weaning growth rate
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Figure 5. Comparing the distribution of the weight at birth
across kid genotype
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Figure 6. Comparing the distribution of the weaning weight
at birth across kid genotype
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Figure 7. Comparing the distribution of the sampled data
for growth rate across kid genotype

Factors affecting body weight at birth, weaning
and growth rate of the newborn kids

The findings of the current study revealed that
kid genotype, sex of kids, birth type, season of
birth, and dam age significantly (P<0.001) affected
live weight at birth, weaning, and pre-weaning
growth rate (Tables 1, 2, and 3). This finding is
in line with the previous study reports (Deribe et
al., 2014; Bushara et al., 2017; Akbas et al., 2023),
who indicated that goat genotype, sex, season of
birth, and dam age are main sources of variation
for live weight at birth and weaning.

Effect of kid genotype on body weight at birth,
weaning and growth rate

This study showed that kids from Begait goat
genotype were heavier (P<0.001), showing a birth
weight (BW) of 3.2 kg and weaning weight (WW)
of 10.6 kg, with a higher average daily gain (ADG)
of 88.7 g compared to Maefur kid genotype (Table
4). The finding of the current result revealed that
mean values of birth weight and pre-weaning
growth rate of the newborn kids varied across goat
genotype, which agrees with the previous study
reports (Browning and Leite, 2011; Bolacali et
al., 2017; Girma et al., 2023). Another promising
finding was the weaning weight of the Begait goat
kid genotype, which is comparable to the previous
study report - 10.3 kg (Abraham et al., 2019). A
previous study (Abraham et al., 2019) reported
lower mean value of BW (2.8 kg) for the newborn
Begait kids reared under local management system
compared to the finding of the current result for
the same goat genotype. The birth weight of the
newborn kids obtained in the current study for
Begait kid genotype was lower than the reported
value for Somalia goat kids - 11.7 kg (Mekuriaw,
2007).



The average pre-weaning growth rate (ADG)
of Begait kids obtained in this study ties well with
the ADG (85.7 g) reported by a previous study
(Abraham et al., 2019) in extensive management
system for the same goat genotype but higher
than the reported values (61.2 g) for Somalia goat
type kids (Mekuriaw, 2007). On the other hand,
the BW obtained in this study for Maefur goat kid
genotype was closer to the value (1.91 kg) reported
for Abergelle goats (Deribe and Taye, 2013), but
higher than the reported value (1.7 kg) for the goat
population found in Amhara regional state (Golla et
al., 2020). Figure 8 shows the on-farm monitoring
on pre-weaning growth performance of the newborn
kids, which illustrates images for weaned kids. The
finding of the current result of WW for Maefur goat
kid genotype was lower than that of the reported
value (11.7 kg) for Somalia goat kids (Mekuriaw,
2007). Despite their significant (P<0.001) difference
in BW and WW, Begait and Maefur kid genotypes
had comparable pre-weaning growth rate, which
was higher than the reported values (61.2 g) for
Somalia goat type kids (Mekuriaw, 2007).

Figure 8. Weaned kids of Begait (left) and Maefur (right)
goat genotype

Effect of sex on body weight at birth, weaning
and growth rate

The findings of the current study revealed
that male kids of Begait goat were significantly
(P<0.001) heavier at BW (3.6 kg), WW (11.3 kg),
and had significantly (P<0.001) higher ADG (94.2
g) than their female counterparts. This result was
also similarly observed within the Maefur genotype,
male kids were also significantly (P<0.001) heavier
at BW (2.4 kg), WW (10.7 kg), and had significantly
(P<0.001) higher PWG rate with a mean of ADG of

89.2 g than their female counterparts (Table 4). The
interaction effect of sex and kid genotype resulted
in Begait male kids being heavier at BW (P<0.001),
WW (P<0.01), and with higher ADG (P<0.01)
than Maefur male kids (Table 4). Similarly, Begait
female kids were also heavier at BW (P<0.001),
WW (P<0.01), and with higher ADG (P<0.01) than
Maefur female kids (Table 4). The current study
confirmed that male kids had heavier live weight at
birth, weaning, and a higher pre-weaning growth
rate than their female counterparts for both studied
goat genotypes. Overall, these findings of the
current results are in accordance of the previous
studies, which indicated male kids as superior to
females at birth and weaning weight (Deribe and
Taye, 2014; Bushara et al., 2017). An important
question related to the reason why male kids were
heavier than their female counterparts might be
due to the anabolic effect of male sex hormones
during prenatal growth (Sodig, 2012; Hulunim et
al., 2019; Zeleke et al., 2021; Akbas et al., 2023).

Effect of birth type on body weight at birth,
weaning and growth rate

The current study observed that kids of Begait
goats born as singles were heavier (P<0.001)
at BW (3.8 kg), WW (11.5 kg), and had a higher
ADG (95.8 g) than kids born as twins (Table 4).
This result was similarly observed in Maefur kids
born as singles were also heavier (P<0.001) at WW
(10.2 kg) and had a higher ADG (85.0 g) compared
to twins (Table 4). The synergetic effect of birth
type and kid genotype resulted in Begait kids born
as single heavier (P<0.001) at BW, WW, and with
higher ADG (P<0.001) than Maefur kids born as
single (Table 4). Begait kids born as twins were also
significantly heavier at BW (P<0.05) as compared
to Maefur kids born as twins (Table 4). This result
agreed with a previous study report (Browning
and Leite, 2011), which indicated that kids born
as single had an advantage over multiple births.
Another author also indicated that the effect of birth
type on live weight change could be retained up to
weaning (Andries, 2013; Bolacali et al., 2017).
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Table 1. The Analysis of Variance (ANOVA) result for birth weight of newborn kids

Source of variation Df Sum Sq Mean Sq F value Pr(>F)
Kid genotype 1 111.047 111.0 47 483.547 <2.2e-16 ***
Sex of kid 1 42.497 42.497 185.050 <2.2e-16 ***
Type of birth 1 56.628 56.628 246.581 <2.2e-16 ***
Season of birth 1 21.812 21.812 94.978 <2.2e-16 ***
Age of dam 3 56.056 18.685 81.364 <2.2e-16 ***
Residuals 354 81.297 0.230

Sign. codes: 0 “****0.001 ****0.01 *’0.05° 0.1’ 1

Table 2. The ANOVA result for weaning weight of the newborn kids

Source of variation Df Sum Square Mean Square F value Pr(>F)

Kid genotype 1 21.472 21.472 46.1582  4.632e-11 ***
Sex of kid 1 123.447 123.447 265.3762 < 2.2e-16 ***
Type of birth 1 160.008 160.008 3439726  <2.2e-16 ***
Season of birth 1 3.197 3.197 6.8724 0.009131 **

Age of dam 3 53.988 17.996 38.6864 <2.2e-16 ***
Residuals 354 164.673 0.465

Sign. codes: 0 “***’0.001 ****0.01 *’ 0.05“ 0.1’ 1

Table 3. The ANOVA result for pre-weaning growth rate of newborn kids

Source of variation Df Sum Square Mean Square F value Pr(>F)

Kid genotype 1 1483.6 1483.6 459958  4.985e-11 ***
Sex of kid 1 8612.3 8612.3 267.0005 <2.2e-16 ***
Type of birth 1 111495 111495 3456614 <2.2e-16 ***
Season of birth 1 216.7 216.7 6.7187 0.009936 **

Age of dam 3 3748.1 1249.4 38.7334  <2.2e-16 ***
Residuals 354 11418.5 32.3

Sign. codes: 0 “****0.001 ****0.01 *’0.05° 0.1’ 1

Table 4. Mean (£SD) comparison for BW, WW and ADG across kid genotype, sex and birth type

Variables

P value Sig.
Birth weight  Factors Begait (N=236) Maefur (N=126)
(ko) Genotype of kid 3.2+1.0° 2.1£0.5° 2e-16
Sex of kid
Male 3.6+1.0% 2.4+0.4 2e-16 b
Female 2.9+0.8% 1.8£0.3% 2e-16 e
P value 1.1e-10 2.0e-05
Level of Sig. e e
Birth type of kid
Single 3.8+0.9% 2.1+0.5% <2e-16 b
Twin 2.5+0.4p2 1.6£0.4% 0.00776 o
P value < 2e-16 0.30760
Level of Sig. e NS
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Weaning Genotype of kid 10.6+1.42 10.1£0.7° 0.00011
Weight (kg) Sex of kid
Male 11.3£1.42 10.7£0.4° 0.0022 b
Female 10.1+1.1% 9.6+0.3¢ 0.0062 o
P value 2.3e-16 1.5e-08
Level of Sig. e e
Birth type of kid
Single 11.541.02 10.2+0.6° <2e-16
Twin 9.5+0.9% 9.0£0.4¢ 0.850 NS
P value 2e-16 0.005
Level of Sig. e **
Pre- weaning  Genotype of kid 88.7+11.52 84.5+5.6 0.000 e
growth rate or  Sex of kid
ADG (g) Male 94.2+11.5 89.2+3.40 0.002 *x
Female 84.2+9.4¢ 79.9+2.8¢ 0.001
P value < 2e-16 1.7e-08
Level of Sig. e e
Birth type of kid
Single 95.7+8.5 85.0+ 5.2° <2e-16 e
Twin 79.2+7.6° 74.6+3.2¢ 0.8010 NS
P value < 2e-16 0.0043
Level of Sig. e **

*,** 1and *** represent level of a sig. at 0.05, 0.01 and 0.001, respectively. Means designated with double
superscripted letters (ab) indicate comparison of row (first lettered) and column. Means comparison (second
lettered) within each sub-class with different superscript letter are statistically different. N=Number of

observations; NS= non-significant (P>0.05)

Effect of season of birth on body weight at birth,
weaning and growth rate

The Begait kids born during the wet season
were significantly (P<0.01) heavier at birth (3.5
kg), weaning (10.9 kg), and had a higher pre-
weaning growth rate (90.5 g) than those born
during the dry season (Table 5). This result was
similarly observed in Maefur goat genotype wherein
kids born during the wet season were heavier at
birth (2.4 kg), weaning(10.5 kg), and had a higher
pre-weaning growth rate of 87.2 g than those of
kids born during the dry season (Table 5).These
findings of the current result agree with previous
study reports (Bushara et al., 2017; Bolacali et al.,
2017), who indicated that birth weight and growth
rate of the newborn kids could be affected by pre-
and postpartum maternal nutrition of the dam.

Effect of dam age on growth performances of
newborn kids

This study revealed that kids of 3.5 to 4-year-
old (4 PPI) dams had higher live weight at BW (4.2
kg), WW (11.6 kg), and ADG of 96.4 g compared
to kids from dams of other age groups (P<0.05) in
the Begait goat genotype (Table 5). This effect was
similarly observed in the Maefur goat genotype,
wherein kids of 2.5 to 4 years old had significantly
(P<0.05) higher mean values of BW, WW, and
ADG as compared with kids from dams of other
age groups (Table 5). This finding of the current
result has been justified by previous studies
(Chukwuemeka et al., 2020; Golla et al., 2020;
Bhattarai, 2021), who indicated that the effect
of dam age might continue until weaning weight
and might be the cause of retarded growth rate
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of the newborn kids of younger dams. Therefore,
the negative competition between the growing
young dams (less than 2-year-old dams) and their

developing foetus needs management intervention
(Dafur and Mbap, 2021).

Table 5. Mean (£SD) comparison for BW, WW and ADG of kids across dam age and season of birth

Variables Factors Begait Maefur P value
Number of newhorn Number of newborn
kids = 236 kids =126
Birth weight (kg) Birth Dry 2.7+0.6" 1.6+0.200 8.9e-1***
SEason et 35411 2 4:0.4% < 2e-2%**
P value 6.3e-12*** 4.0e-06**
Weaning weight (kg) Birth Dry 10.3+1.3% 9.6+0.4% 0.002**
Season Wet 10.9+1.42 10.5+0.6% 0.000***
P value 0.003*~ 0.11NS
Pre-weaning growth Birth Dry 86.0+10.9 79.9+3.5% 0.002**
rate (9) Season Wet 90.5+ 2= 87.2+4 .8 0.09s
P value 0.003** 0.000***
Birth weight (kg) Dam age* 1 PPI 2.2+0.3% 1.5+0.2¢ 0.001**
2 PPI 2.7+0.4% 2.1+0.3% 1.7e-1***
3 PPI 3.7+0.9% 2.5+0.3% 0.04*
4 PP| 4.2+0.8% 2.5+0.402 0.70ns
Weaning weight (kg) Dam age* 1 PPI 9.5+1.2% 9.6+0.5% 1.0M8
2 PPI 10.3+1.12 9.9+0.5% 0.76Ms
3 PPI 11.2+1.32 10.6+0.5% 0.29"s
4 PP| 11.6+1.32 10.6+0.5% 0.04*
Pre-weaning growth Dam age* 1 PPI 78.9+£10.1% 79.9x4 1.00Ms
rate (9) 2 PPI 85.7+9.3 82.1x40 0.76"
3 PPI 93.0+1102 88.6+4% 0.29"s
4 PPI 96.4+102 88.7+4 0.04*

Means designated with double superscripted letters (ab) indicate comparison of column (first lettered) and row. Means
comparison (second lettered) within each sub-class with different superscript letter are statistically different. NS= non-
significant (P>0.05); *, **, and *** represent level of a sig. at 0.05, 0.01 and 0.001, respectively. *Age of the dam (I PPI
(yearly); 2 PPI (1.5-2 years); 3 PPI (2.5-3 years) and 4 PPI (3.5-4 years).

Variation in multiple births across goat
genotypes

The prolific characteristics of Maefur and Begait
goat genotypes are summarized in Table 6. The
current study revealed a significant (X?=54.3,
P<0.001) variation in twinning rate and higher
observation was recorded for Begait (42.4%)
as compared to the Maefur (4.8%) goats (Table
6). Better prolificacy was observed in the Begait
goat genotype as compared to the Maefur goat.
Studies indicated that goat genotype is among
the genetic factors causing variation in prolificacy
among the indigenous goat genotypes (Adhianto
et al., 2013; Mezgebu et al., 2023). The twinning
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rate for the Begait goat obtained in the current
study was within the twinning rate (41 to 50%)
reported by Tibbo (2000) for the indigenous goat
at Awassa Zuria and FARMAfrica (1996) in the
western lowlands of Ethiopia. A previous study by
Chukwuemeka et al. (2020) indicated that twinning
rate up to 56.5% was recorded in Kiko meat goats
found in the southeastern region of the United
States. The current study found that the mean
calculated litter size for Begait and Maefur goat
breeds was 1.27 and 1.02, respectively. A previous
study by Abraham et al. (2019) indicated that the
mean calculated litter size for the Begait goat was
1.5, which is higher than that of the current result.



Previous studies indicated that the Begait goat
breed is among the indigenous goat breeds with the
highest reproductive performance and potential for

Table 6. Twinning rate and litter size across goat genotype

accelerated reproductive recovery after disasters
(Abraham et al., 2018; Dawit et al., 2022).

Descriptors Variables Goat genotype
Begait Maefur
Type birth Single 136 (57.6%) 120(95.2%)
Twin 100 (42.4%) 6 (4.8%)
Total 236(100%) 126(100%)
X? =54.3; df=1; p-value = 1.71e-13
Total Number of does give birth (ND) Single 136 120
Twin 50 3
Total 186 123
Calculated Litter size (Total new born kids/ND) 1.27 1.02

Conclusions

This paper describes the first attempt to
compare the pre-weaning growth performance
of the newborn kid genotypes of Maefur and
Begait managed under local household goat flock
conditions. Begait goats produced large body frame
kids with higher birth weight, which was an indicator
for better mothering ability of the doe as compared
to that of Maefur kid genotypes. The current study
confirmed the Begait goat had comparably higher
birth weight, which needs improvement in growth
performance through genetic selection. The non-
genetic factors, such as sex of kids, birth type,
season of birth, and dam age, significantly affected
the growth performance traits (weight at birth,
weaning, and ADG) of the newborn kids. Maefur
goats had comparable growth performance in
terms of the ADG, which indicates better muscling
ability as compared to the Begait goats. The
twinning rate was also higher in the Begait goat as
compared to the Maefur goat genotype. Therefore,
itis important to consider both the genetic and non-
genetic factors to improve the growth performance
of the indigenous goat. In general, the current
study needs further confirmatory study for on-
station comparative evaluation of the post-weaning
growth performance of the Begait and Maefur goat
genotypes.
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