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ABSTRACT

Objective: There	 are	 three	 objectives	 in	 this	 study;	 1)	 to	measure	 the	 live	weight	 of	 pre-and	
post-weaning	Saanen	kids;	2)	to	determine	the	growth	curves	between	males	and	females	pre-
and	post-weaning	Saanen	kids;	and	3)	to	analyze	the	body	condition	score	(BCS)	between	male	
and	female	pre-and	post-weaning	kids.
Materials and Methods:	This	study	included	pre-weaning	kids	aged	1	month,	as	well	as	post-wean-
ing	kids	aged	3–6	months.	10	pre-weaning	purebred	Saanen	kids	(n	=	5	male	and	n	=	5	female)	and	
20	post-weaning	Saanen	kids	(n	=	10	male	and	n	=	10	female)	were	employed	in	this	investigation.	
Pre-and	post-weaning	kids’	live	weights	were	assessed	weekly	on	a	weighing	scale,	and	BCS	was	
calculated	based	on	their	body	frame.	In	the	data	analysis,	the	two-sample	t-test	with	Minitab	
Software	was	utilized.
Results:	The	findings	revealed	that	pre-weaning	Saanen	kids	gained	weight	steadily	from	week	1	
to	week	6,	with	males	being	heavier	than	females.	The	p-value,	on	the	other	hand,	suggested	that	
there	was	no	difference	in	live	weight	between	pre-weaning	male	and	female	Saanen	kids.	Over	
6	weeks	of	sampling,	the	male	had	a	larger	proportion	of	live	weight	gain	(80%)	than	the	female	
(75%).	Meanwhile,	the	BCS	of	pre-weaning	Saanen	kids	grew	from	week	1	to	week	6.	It	is	critical	
to	account	for	the	development	of	muscle	mass	while	still	evaluating	the	fat	cover	to	determine	
whether	 the	kids	are	maintaining	an	adequate	BCS.	However,	 the	 live	weight	of	post-weaning	
kids	was	inconsequential	because	they	were	still	in	the	growing	phase.	As	a	result,	from	the	1st	
to	6th	week,	post-weaning	kids’	body	weight	and	BCS	increased	as	their	growth	progressed.	After	
6	weeks	of	sampling,	females	had	a	higher	percentage	of	live	weight	than	males.	This	is	because	
the	kids	raised	on	the	farm	do	not	have	complete	control	over	the	environmental	effects.	Over	
6	weeks	of	sampling,	female	post-weaning	Saanen	kids	grew	a	slightly	higher	percentage	of	live	
weight	(88%)	than	males	(85%).
Conclusion: This	study	conducted	a	direct	assessment	study,	which	monitored	and	determined	
the	live	weight	and	BCS	of	pre-and	post-weaning	Saanen	kids.	Pre-weaning	kids’	average	values	
of	live	weight	were	calculated	as	insignificant	at	the	age	of	1	month.	The	mean	live	weight	is	most	
affected	by	milk	consumption	from	its	mothers,	the	management	of	the	farm,	and	the	environ-
ment.	For	the	post-weaning	Saanen	kids,	the	females	have	a	slightly	higher	average	live	weight	
gained	for	6	weeks	than	the	males	(p	>	0.05).	In	conclusion,	the	live	weight	changes	of	Saanen	kids	
during	the	weaning	stages	are	independent	of	the	BCS.
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Introduction

Commercial dairy goat farms have been established in 
numerous Southeast Asian countries over the past cou-
ple of decades because of the rising consumer demand for 

goat milk [1]. Smallholders are starting to open more 
dairy goat farms in Malaysia because of the rising demand 
for animal products. However, this is insufficient to meet 
demand, and Malaysia must import goat products, mainly 
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milk and meat, from other countries [2]. One of the breeds 
of dairy goats with the largest bodies is the Saanen goat, 
which may mature at a live weight of up to 55 kg and a 
height of up to 80 cm [3]. Saanen goats are also referred 
to as dual-purpose breeds because they can produce both 
milk and meat. Goat milk is well-liked in Malaysian society 
because of its medicinal benefits and religious importance 
[4,5]. Goat farming is one of the important industries in the 
agro-food subsector in Malaysia [6]. Goats provide a source 
of meat and milk for Malaysians’ nutritional requirements. 
Currently, 29.5% of registered livestock farms in west 
Malaysia are devoted to small ruminant populations [7]. 
Goat milk is essential to produce cheese and yogurt instead 
of milk and meat. Weaning young animals should there-
fore take the place of breeding stock whenever possible 
because doing so increases farm output and satisfies the 
objectives of the dairy sector, provided that the animals 
can live and grow unharmed [8,9].

Saanen kids typically weigh between 2 and 4.01 kg at 
birth, and they can gain up to 12.9 kg [10–12]. Body weight 
increments and body condition score (BCS) are crucial 
components of farm management because they may be 
used to calculate the amount of muscle and fat that will 
develop over time. Animals use fat as an energy store to 
get them through high-stress situations, such as health 
problems or food deficiencies [13]. Animals with low BCS 
and body weight will lack the energy required to function 
properly, resulting in much-decreased performance [14]. 
The BCS is a subjective method for assessing a flock’s nutri-
tional condition and may serve as a cue for goat breeders 
to boost.

Smallholders are starting to open more dairy goat 
farms in Malaysia because of the rising demand for animal 
products. However, this is insufficient to meet demand, 
and Malaysia must import goat products, mainly milk and 
meat, from other countries [2]. One of the breeds of dairy 
goats with the largest bodies is the Saanen goat, which may 
mature at a live weight of up to 55 kg and a height of up to 
80 cm [3]. Saanen goats are also referred to as dual-pur-
pose breeds because they can produce both milk and meat. 
Goat milk is well-liked in Malaysian society because of its 
medicinal benefits and religious importance [4,5]. Goat 
farming is one of the important industries in the agro-
food subsector in Malaysia [6]. Goats provide a source of 
meat and milk for Malaysians’ nutritional requirements. 
Currently, 29.5% of registered livestock farms in west 
Malaysia are devoted to small ruminant populations [7]. 
Goat milk is essential to produce cheese and yogurt instead 
of milk and meat. Weaning young animals should there-
fore take the place of breeding stock whenever possible 
because doing so increases farm output and satisfies the 
objectives of the dairy sector, provided that the animal’s 
ability to live and grow unharmed is provided [8,9,15]. st 

their herd’s  Goats with a good BCS and enough food, on 
the other hand, shouldn’t be too fat or too skinny [16].

The weaning stages in this study encompass pre-and 
post-weaning on a local Saanen dairy goat farm. On this 
farm, Saanen kids are frequently underweight, which 
causes the farmer great concern. Previous research has 
shown that gender can influence growth parameters 
because of the positive interaction between male gonadal 
cells and growth hormones, which are linked to growth 
performance [17]. According to Kari et al. [18], there are 
two key measures to evaluate goat kids’ productive effi-
ciency, which are body size and weight. To boost goat pro-
duction, these variables are essential. Farmers mostly keep 
track of disease outbreaks and parities that take place on 
the farm, with little data on kids were recorded. In addi-
tion, it is difficult to determine the BCS of pre-weaning 
kids because they are still in a growing stage. Since milk is 
the only food given to Saanen kids who are in the weaning 
period, it takes them longer to put on weight.

In contrast to other land-dwelling mammals, goat 
growth and development follow a similar pattern and are 
influenced by both external and internal climate influences. 
Saanen kids have varying live weights before and after 
weaning, which affects how they wean [19]. The growth 
curve of the Saanen children before and after weaning can 
be calculated at the conclusion of this study. On the Saanen 
goat kids’ growth, the gender influence will be determined. 
Additionally, this can assess the Saanen kids’ BCS and mea-
sure their growth rates. The Saanen kids’ body weight and 
increase in live weight over time are estimated using the 
growth curve [20] in both pre-and post-weaning situa-
tions. Additionally, the growth curve assists in the develop-
ment of feeding schedules and farm management planning, 
including animal performance and overall output [21].

The study is most important to lessen and achieve 
non-biased effects on the BCS determined. Thus, it helps 
the farmers to enhance the quality of their production 
of Saanen kids on a local dairy goat farm. The results are 
important to enhance the production of Saanen kids to 
grow healthy. There are three objectives in this study: to 
measure the weekly live weight of male and female pre-and 
post-weaning Saanen kids; to evaluate the BCS of pre-and 
post-weaning Saanen kids; and to determine the growth 
curves between males and females of pre-and post-wean-
ing Saanen kids on a dairy goat farm.

Materials and Methods

Ethics approval

The sampling methodology and experimental protocols 
employed in this work were authorized by the UniSZA 
Animal and Plant Research Ethics Committee (reference 
number: UAPREC/007/032).
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Description of study environment

The study was conducted on the local dairy farm, Besut 
District, Terengganu. The geographical location is between 
5 38’N and 102˚28’E. The average annual temperature in 
Besut is 26.9°C. Besut has a rainy season in January, June, 
July, August, September, October, November, and December. 

Goat selection procedure

Pre-weaning Saanen kids aged 1 month and post-wean-
ing kids aged 3 to 6 months were employed for this study. 
These animals were selected based on the date of birth 
recorded in animal management records. The pre-and 
post-weaning kids were placed in Saanen kids’ pens in an 
intensive housing system where they are limited to graz-
ing. Post-weaning kids were fed twice per day, with pel-
lets in the morning and fresh Brachiaria humidicola in the 
afternoon. Ten Saanen kids (n = 10), 5 males and 5 females 
pre-weaning, and 20 Saanen kids (n = 20), 10 males and 
10 females post-weaning, were used in this study. The live 
weight of each of the pre-and post-weaning Saanen kids 
was taken every Tuesday morning until week 6. 

Determining Saanen kids’ body weights

Pre-weaning Saanen kids were marked on their heads, 
while post-weaning Saanen kids were marked on their 
backs. This allowed us to differentiate the samples from 
other Saanen kids using marking crayons and sex identi-
fied. There were 10 pre-weaning (5 males and 5 females) 
and there were 20 (10 males and 10 females) marked in the 
same pan. The kids were selected and restrained carefully 
before being weighed. When it came to weight, one end of 
the rope was tied to each kid’s shoulders, and the other 
end was tucked under their bellies. A weighing scale with 
a 100% sensitive balance scale was used to weigh the kids. 
The kids were weighed once weekly using the same weigh-
ing scale upon the mark. The live weight of the pre-and 

post-weaning Saanen kids was recorded. Thus, an analysis 
of the performance of growth was recorded. The statistical 
analysis was determined after weighing the pre-weaning 
and post-weaning kids.

Statistical analysis

The effects of gender on the growth performances of pre- 
and post-weaning Saanen kids’ were analyzed using a 
two-sample t-test in Minitab Software (version 17.1, State 
College, PA). The t-test was done to present the average of 
live weight ± SD and average of BCS ± SD along with the 
level of significance p < 0.05. 

Results and Discussion

Pre-weaning Saanen kids 

For this study, 10 pre-weaning kids (5 males and 5 females) 
of the same age were used. The pre-weaning Saanen kids’ live 
weights and growth patterns were shown in Figures 1 and 2.

Table 1 shows that the result of an average live weight 
± SD of the pre-weaning Saanen goat kids differed non-sig-
nificantly (p > 0.05) over the weeks. Pre-weaning kids’ 
average live weights were highest at week 6, when they 
were 9.00 ± 1.41 and 8.80 ± 1.10 kg, respectively. As a 
result, pre-weaning kids’ body weight varies from the 1st 
to 6th week as their growth rate increases. The average live 
weight of females, however, remained the same in weeks 
5 and 6. Overall, both males and females exhibit a consis-
tent increase in live weight. It appears that both males and 
females had the same average live weight in weeks 3 and 
4. The pre-weaning kids were in a stage of steady growth.

Figure 3 shows the percentage (%) of live weight values 
gained over the 6-week sampling of pre-weaning Saanen 
kids. The graph demonstrates that male Saanen pre-wean-
ing kids had a higher percentage (%) of live weight gained 
over a sampling period of 6 weeks. The weight gain of the 
two sexes does not, however, differ significantly.

Figure 1. Live weight (kg) of the female goat kids across a 6-week sample period.
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Figure 4 shows the average BCS of pre-weaning Saanen 
kids of both sexes. Due to the graph’s consistent pattern, it 
can be observed that both male and female pre-weaning 
Saanen kids have normal BCS. Since they had just finished 
milking the colostrum a few weeks prior, both males and 
females began with the same average BCS. The BCS was 
therefore the same. The goats’ body size made it difficult to 
measure the fat cover because it was not uniform. A valid 
study was shown by the non-significance (p > 0.05).

Table 2 shows that the result of the average BCS ± SD 
of male and female pre-weaning Saanen goat kids differed 
non-significantly (p > 0.05) over the weeks. The male and 
female pre-weaning kids’ highest mean BCS values, 3.40 
± 0.89 and 3.60 ± 0.55, respectively, were discovered at 
week 6. Because they were in the growth phase, pre-wean-
ing kids develop body fat quickly as they transition to 
post-weaning. When looking at the kids’ fat covers to see 
if they have a good BCS, it is important to consider the 
increase in muscle mass as the BCS goes up by weeks.

Pre-weaning kids’ live weight was revealed to be insig-
nificant in a previous study [19] because they were still in 
the growing stage. The variations in kids’ live weight during 
the 1st month before weaning were possibly caused by the 
fact that lighter kids did not experience weaning shock as 

severely as heavier kids, whose growth had slowed after 
weaning. Most likely, the milk of the dams causes varia-
tions in the kids’ live weight. Kids who grew at different 
rates as a result of the impacts of dam milk may create a 
more homogeneous population after weaning due to nor-
mal feeding. Thus, it is explained in Figures 1 and 2 that in 
the 1st month of age, the live weight of the kids during the 
1st week of study is slightly different from one another.

Portolano et al. [22] also reported that between the first 
2 weeks of age and over 1.5 to 2 months of age, the dam’s 
age had a substantial effect on the pre-and post-weaning 
growth periods, but not on the weaning period (between 
30 and 45 days old). Compared to goats over the age of 8 to 
10 years, kids born from older goats were heavier at birth. 
However, according to Al-Shorepy et al. [23], the age of the 
dams at Kidd had no discernible effects on any features.

According to a previous study [17], the positive correla-
tion between male gonadal cells and growth hormones, 
which are linked to growth performance, may explain how 
gender affects growth features. Male pre-weaning kids have 
consistently greater live weights than female pre-wean-
ing kids (Table 1), which is consistent with the findings 
of other authors [12,24]. On the other hand, Ndlovu and 
Simela [25] found that between 90 and 180 days of age, 
a kid’s gender had no influence on their body weight or 
rate of growth. Hary and Schwartz’s [26] reports state that 
as animals get older, the weight gap between males and 
females rises. These benefits to male kids’ growth potential 
that were observed in this study are comparable to those 
that were reported for other goat breeds [23]. Male pre-
cocity may make clear why males are superior to females.

Live weight is one of the crucial criteria for animal 
selection [27]. Live weight is also one of the key elements 
in evaluating potential milk production as well as several 
other traits of farm animals, especially those with signifi-
cant economic value. So, it is not surprising that farmers 

Figure 2. The male kids’ live weight (kg) was measured during a 6-week period.

Table 1.	 The	average	live	weight	(kg)	of	the	male	(n = 5)	and	female	
(n = 5)	Saanen	goat	kids	over	six	weeks	of	sampling	(average	live	
weight	±	SD).

Study weeks
Average live weight ± SD

Male Female

1
2
3
4
5
6

7.20	±	0.84
7.80	±	1.30
8.00	±	1.22
8.40	±	1.52
8.60	±	1.14
9.00	±	1.41

6.60	±	0.60
7.80	±	1.34
8.00	±	0.71
8.40	±	0.89
8.80	±	0.84
8.80	±	1.10

Values	within	a	column	show	non-significant	differences	(p	>	0.05).
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always pay a lot of attention to how much a goat kid weighs 
when it is still alive.

Due to their growth stage, pre-weaning kids’ BCS is 
challenging to assess. Thus, the results gathered most were 
BCS 2 and 3, as the pre-weaning kids have normal BCS and 
are undergoing normal growth performances. There was 
no paper reporting the BCS in pre-weaning kids because 
they were still in a growing phase. The BCS can, however, 
be used to find out if the milk the babies drank before they 
were weaned was enough for them. 

Post-weaning Saanen kids

Twenty post-weaning Saanen kids aged 3–6 months old 
were employed for this study. The live weight values repre-
sent the respective growth rates of selected post-weaning 
Saanen kids at a local dairy goat farm (Figs. 5 and 6).

Table 3 shows that the result of an average live weight ± 
SD of the male post-weaning Saanen goat kids is non-signif-
icant (p > 0.05) over the weeks. At week 6, male and female 
post-weaning kids had the greatest average live weights, 
17.85 ± 3.36 and 17.55 ± 2.25 kg, respectively (Table 3). As 
a result, there are variations in body weight in kids from the 
first to the 6th week post-weaning due to growth increases. 
As a result, from the 1st to 6th week after weaning, kids’ 
body weight varies because of their increased growth. The 
post-weaning kids were at a stage of stable growth.

The percentage of live weight values that post-weaning 
Saanen kids gained during the period of a 6-week sam-
pling is shown in Figure 7. The proportion of females is 3% 
higher than the percentage of males. The graph demon-
strates that female Saanen post-weaning kids have a higher 
percentage (%) of live weight gained over a sample period 
of 6 weeks. The weight growth of the two sexes does not, 
however, differ much.

Figure 4. BCS of male and female pre-weaning Saanen kids.

Figure 3. The percentage of live weight increased throughout the sampling period of 6 weeks.

Table 2.	 The	average	BCS	of	the	male	(n =	5)	and	female	(n = 5)	
Saanen	goat	kids	over	6	weeks	of	sampling	(average	BCS	±	SD).

Weeks
Average of BCS ± SD

Male Female

1
2
3
4
5
6

2.40	±	0.55
3.00	±	1.00
3.20	±	0.84
3.40	±	0.89
3.40	±	0.89
3.40	±	0.89

2.40	±	0.55
2.80	±	0.84
3.00	±	0.71
3.40	±	0.89
3.60	±	0.55
3.60	±	0.55

Values	within	a	column	show	non-significant	differences	(p	>	0.05).
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The average BCS for post-weaning Saanen kids across 
the sexes is shown in Figure 8. The graph demonstrates 
that both male and female post-weaning Saanen kids have 
typical BCS since it displays a consistent pattern. Saanen 
kids require time to adjust to their new surroundings. Both 
males and females begin with the same average BCS due 
to the same factor, which is stress from being separated 
from the mother. The BCS, therefore, remained consistent 
between weeks 1 and 2. 

According to Table 4, there was no statistically signifi-
cant difference in the average BCS ± SD of male and female 
post-weaning Saanen kids throughout the period of 6 
weeks. At week 6, the post-weaning kids’ highest mean 
BCS values for males and females were 2.550 ± 0.438 and 
2.550 ± 0.550, respectively (Table 4). Because they are 

Figure 5. Live weight (kg) of the male kids over a sample period of 6 weeks.

Figure 6. Live weight (kg) of the female kids across a 6-week sample period.

Table 3.	 The	average	live	weight	(kg)	of	the	male	(n = 10)	and	
female	 n = 10)	Saanen	goat	kids	over	6	weeks	of	sampling	(average	
live	weight	±	SD).

Weeks
Live weight in kg (mean ± SD)

Male Female

1 15.30	±	2.67 15.40	±	2.32

2 15.65	±	2.75 15.80	±	2.14

3 16.25	±	3.10 16.15	±	2.53

4 16.65	±	3.14 16.65	±	2.45

5 17.10	±	3.12 16.75	±	2.19

6 17.85	±	3.36 17.55	±	2.25

Total	mean 16.47	±	3.02 16.38	±	2.31

Values	within	a	column	show	non-significant	differences	(p	>	0.05).
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in the growth phase, post-weaning kids develop body fat 
quickly as they get older. The Saanen kids are acquiring 
muscle and fat in their bodies, as seen by the BCS being 
increased by weeks.

According to the current findings, which are shown in 
Figures 5 and 6, the average live weight gain of post-wean-
ing Saanen kids in 6 weeks is greater in males than in 
females. The data show the same finding as in the previ-
ous study [12] that there was no mortality in reared kids 
during the experiment. Following weaning, there were no 
significant differences in the live weight gained between 
male and female Saanen kids (p > 0.05).

For a 6-week sampling period, the female kids in  
Figure 7 had a higher proportion of live weight than the 

Figure 7. The percentage of live weight gained by post-weaning Saanen kids over 6 weeks.

Figure 8. The average graph for BCS versus sexes post-weaning Saanen kids.

Table 4.	 The	average	BCS	of	the	male	(n = 10)	and	female	(n = 10)	
Saanen	goat	kids	over	6	weeks	of	sampling	(average	BCS	±	SD).

Weeks
BCS (mean ± SD)

Male Female

1 2.300	±	0.350 2.300	±	0.350

2 2.350	±	0.337 2.350	±	0.337

3 2.400	±	0.394 2.350	±	0.337

4 2.450	±	0.369 2.350	±	0.337

5 2.500	±	0.408 2.450	±	0.438

6 2.550	±	0.438 2.550	±	0.550

Total	mean 2.425	±	0.383 2.392	±	0.392

Values	within	a	column	show	non-significant	differences	(p	>	0.05).
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male kids. These results were in direct opposition to a 
prior study [12]. Males typically experience a higher per-
centage of live weight gain during this time. According 
to a recent study, male kids may be more resilient to the 
stress of weaning than females because females lose their 
benefits after weaning. This is because the kids raised on 
this farm are not completely in control of the environmen-
tal effects. Environmental impact is one of the factors that 
affect the growth rate of goat kids [28]. The temperature 
during the sample period was high and unsuitable for the 
post-weaning Saanen kids. Male kids were more active 
than female kids during the sampling period, which had an 
impact on the percentage of live weight gain.

According to Figure 8, both the male and female kids’ 
body weight increased, and there was no relationship 
between the kids’ BCS and live weight. This study con-
firms the findings of the earlier studies [29,30], which also 
found that changes in goats’ body weight did not always 
correspond to measurements of their physical condition. 
Body weight is affected by gut contents, which are entirely 
dependent on the feeding regimens of the goats. Hence, 
BCSs have been found to reflect body lipids than body 
weight [31,32] more precisely.

Conclusion

The live weight and BCS of pre- and post-weaning Saanen 
kids were monitored and determined as part of this direct 
assessment study. At the age of 1 month, the average live 
weight of pre-weaning kids was determined to be incon-
sequential. The environment, farm management, and milk 
consumption from mothers all have an impact on the mean 
live weight. The pre-weaning Saanen kids’ growth would 
be impacted by the gender differences in live weight and 
BCS body composition. Comparison to the male post-wean-
ing kids confirms the fact that the female Saanen kids have 
a somewhat larger average live weight growth over the 
period of 6 weeks. Overall, the live weight of the kids is not 
related to the BCS.

List of Abbreviations

%, percentage; BCS, Body condition score; BCS ± SD, Body 
condition score ± standard deviation; live weight ± SD, Live 
weight ± standard deviation; UniSZA, Universiti Sultan 
Zainal Abidin. 

Acknowledgments

The facilities were provided by the Faculty of Bioresources 
and Food Industry at UniSZA. The authors would also like 
to thank the supervisor and corresponding author, as well 
as all the community farmers who helped directly or indi-
rectly with this study.

Conflict of interests

There are no conflicts of interest for the authors.

Authors’ contributions

The study was conceptualized and planned by Noor 
Syaheera Ibrahim, Nurin Nabila Mohd Noor, and Nur Najwa 
Asyikin Binti Muhammad Nasruddin. Nurin Nabila Mohd 
Noor carried out the study, and gathered and examined the 
data for the pre-weaning Saanen kids. As for the post-wean-
ing study, Nur Najwa Asyikin Binti Muhammad Nasruddin 
participated. Noor Syaheera Ibrahim supervised, provided 
conceptual suggestions, analyzed the data, and participated 
completely in reorganizing the body of the research paper 
and editing the final version. Nurin Nabila Mohd Noor and 
Nur Najwa Asyikin Binti Muhammad Nasruddin wrote the 
manuscript. Overall, the authors made an effort to improve 
their work in revising the last version of the manuscript.

REFERENCES
[1] Liang JB, Devendra C. Expanding the contribution of dairy goats in 

efficient and sustainable production systems. Anim Prod Sci 2014; 
54(9):1198–203; https://doi.dx.org/10.1071/AN14445

[2] Noor Syaheera I, Abdul Rahman J. The effect of age on milk yield and 
milk composition in Saanen dairy goats. J Agric Sci Technol 2022; 
12:10–4; https://doi.dx.org/10.17265/2161-6256/2022.01.002

[3] Alexandre G, Aumont G, Mainaud JC, Fleury J, Naves M. Productive 
performances of Guadeloupean creole goats during the suck-
ling period. Small Rum Resour 2000; 34:155–60; https://doi.
dx.org/10.1016/S0921-4488(99)00051-6

[4] Nasir NAM, Abdullah RB, Wan Embong WK. Comparison of dairy 
goat milk production between two different community farmers in 
Besut, Terengganu, Malaysia. J Agrobiotechnol 2018; 9:18–30.

[5] Noor Syaheera I, Farida Hani Ahmad T. Evaluation of milk produc-
tion and milk composition at different stages of Saanen dairy goats. 
J Agrobiotechnol 2021; 12:204–11; https://doi.dx.org/10.37231/
jab.2021.12.1S.286

[6] Zainal Ariffin S, Suhaili Z, Hasmadi N, Ariffin M, Ghazali F. 
Prevalence and antimicrobial sensitivity pattern of Staphylococcus 
aureus isolated from clinical and subclinical mastitis in small rumi-
nant in Besut and Setiu, Terengganu, Malaysia. Malays J Microbiol 
2020;16:104–10

[7] Zayadi RA. Current outlook of livestock industry in Malaysia and 
ways towards sustainability. J Sust Nat Resour 2021; 2:1–11.

[8] Hart S, Delaney C. Husbandry of dairy animals goat: replace-
ment management. Encycl Dairy Sci 2011; 825–33; https://doi.
dx.org/10.1016/B978-0-12-374407-4.00235-1

[9] Panzuti C, Duvaux-Ponter C, Dessauge F. High feeding level after 
early weaning had no impact on subsequent milk production in 
Alpine goats. J Appl Anim Res 2018; 46:1344–51; https://doi.dx.
org/10.1080/09712119.2018.1505623

[10] Kaşikçi D. Reproduction performance of Saanen goats raised under 
extensive conditions. Afr J Biotechnol 2010; 9:8253–6; https://doi.
dx.org/10.5897/AJB10.1345

[11] Ocak S, Guney O, Onder H. Growth and development performances 
of Cukurova Saanen kids under tropical climate conditions. J Anim 
Vet Adv 2006; 5:985–9.

[12] Ugur F, Savas T, Dosay M, Karabayir A, Atasoglu C. Growth and 
behavioral traits of Turkish Saanen kids weaned at 45 and 60 days. 
Small Rum Res 2004; 52:179–84; https://doi.dx.org/10.1016/
S0921-4488(03)00253-0

https://doi.dx.org/10.1071/AN14445
https://doi.dx.org/10.17265/2161-6256/2022.01.002
https://doi.dx.org/10.1016/S0921-4488(99)00051-6
https://doi.dx.org/10.1016/S0921-4488(99)00051-6
https://doi.dx.org/10.37231/jab.2021.12.1S.286
https://doi.dx.org/10.37231/jab.2021.12.1S.286
https://doi.dx.org/10.1016/B978-0-12-374407-4.00235-1
https://doi.dx.org/10.1016/B978-0-12-374407-4.00235-1
https://doi.dx.org/10.1080/09712119.2018.1505623
https://doi.dx.org/10.1080/09712119.2018.1505623
https://doi.dx.org/10.5897/AJB10.1345
https://doi.dx.org/10.5897/AJB10.1345
https://doi.dx.org/10.1016/S0921-4488(03)00253-0
https://doi.dx.org/10.1016/S0921-4488(03)00253-0


http://bdvets.org/javar/	 	 535Ibrahim et al./ J. Adv. Vet. Anim. Res., 9(3): 527–535, September 2022

[13] Sitaresmi PI, Widyobroto BP, Bintara S, Widayati DT. Effects of body 
condition score and estrus phase on blood metabolites and steroid 
hormones in Saanen goats in the topics. Vet World 2020; 13:833–
9; https://doi.dx.org/10.14202/vetworld.2020.833-839

[14] Bell MJ, Maak M, Sorley M, Proud R. Comparison of methods for 
monitoring the body condition of dairy cows. Front Sust Food Syst 
2018; 2:1–7; https://doi.dx.org/10.3389/fsufs.2018.00080

[15] Ghosh C, Datta S, Mandal D, Das A, Roy D, Roy A, et al. Body condi-
tion scoring in goat: impact and significance. J Entomol Zool Stud 
2019; 7:554–60.

[16] Bayoumi Y, Mohamed W, Karem A, Morsi M. Oxidative stress 
biomarkers in dystrophic lambs and kids in relation to body 
condition scores. Zagazig Vet J 2019; 45:189–200; https://doi.
dx.org/10.21608/zvjz.2017.28664

[17] Kosum NT, Taskin Y, Akbas M, Kaymakci. Heritability estimates 
of birth and weaning weight in Saanen, Bornova, and Saanen 
Kilis goats. Pak J Biol Sci 2004;7:11; https://doi.dx.org/10.3923/
pjbs.2004.1963.1966

[18] Kari A, Ghazali FA, Amran NAS, Asmawi H, Kamarudin NFS, Lananan 
F. The study of male and female Saanen goat’s growth performance 
at UniSZA dairy goat farm (UDGF). Biosci Res 2019; 16:296–305.

[19] Pala A, Savaş T, Uğur F, Daş G. Growth curves of Turkish Saanen 
goats’ kids grouped for weight and body mass index. Arch 
Anim Breed 2005; 48:185–93; https://doi.dx.org/10.5194/
aab-48-185-2005

[20] Waheed A, Khan MS, Ali S, Sarwar M. Estimation of growth curve 
parameters in Beetal goats. Arch Anim Breed 2011; 54:287–96; 
https://doi.dx.org/10.5194/aab-54-287-2011

[21] Lambe NR, Navajas EA, Simm G, Bunger L. A genetic investiga-
tion of various growth models to describe growth of lambs of two 
contrasting breeds. J Anim Sci 2006; 84:2642–54; https://doi.
dx.org/10.2527/jas.2006-041

[22] Portolano B, Todaro M, Finocchiaro R, Van K. Estimation of the 
genetic and phenotypic variance of several growth traits of the 
Sicilian Girgentana goat. Small Rum Resour 2002; 45:247–53; 
https://doi.dx.org/10.1016/S0921-4488(02)00161-X

[23] Al-Shorepy SA, Alhadrami GA, Abdulwahab K. Genetic and phe-
notypic parameters for early growth in Emirati goat. Small 

Rum Resour 2002; 45:217–23; https://doi.dx.org/10.1016/
S0921-4488(02)00110-4

[24] Mioč B, Sušić V, Zvonko A, Zvonimir P, Vnucec I, Kasap A. Study on 
birth weight and pre-weaning growth of croatian multicolored 
goat kids. Vet Arhiv 2011; 339:339–47.

[25] Ndlovu LR, Simela L. Effect of season of birth and sex of kid on the 
production of live weaned single born kids in smallholder east 
African goat flocks In Northeast Zimbabwe. Small Rum Res 2006; 
22:l–6; https://doi.dx.org/10.1016/0921-4488(95)00844-6

[26] Hary I, Schwartz HJ. Effects of seasonal breeding on productive per-
formance of pastoral goat herds in Northern Kenya: a longitudinal 
analysis of growth in kids and body weight development of does. 
J Arid Environ 2002; 50:641–64; https://doi.dx.org/10.1006/
jare.2001.0918

[27] Cam MA, Olfaz M, Soydan E. Body measurements reflect body 
weights and carcass yields in Karayaka sheep. Asian J Anim Vet Adv 
2010; 5:120–7; https://doi.dx.org/10.3923/ajava.2010.120.127

[28] Dinçel D, Ardicli S, Samli H, Ogan M, Balci F. The effect of some 
environmental factors on growth performance and reproductive 
traits in Saanen goats. Turk J Agric Food Sci Technol 2019; 7:1541; 
https://doi.dx.org/10.24925/turjaf.v7i10.1541-1547.2559

[29] Mehmet K, Altınçekiç ŞÖ. Importance of body condition score 
in dairy goats. Maced J Anim Sci 2012; 3:167–73; https://doi.
dx.org/10.54865/mjas1332167k

[30] Nsoso SJ, Aganga A, Moganetsi BP, Tshwenyane S. Body weight, 
body condition score and heart girth in indigenous Tswana goats 
during the dry and wet seasons in Southeast Botswana. Livest Res 
Rural Dev 2003; 15:27–34. 

[31] Mendizabal J, Delfa R, Arana A, Purroy A. Body condition score and 
fat mobilization as management tools for goats on native pastures. 
Small Rum Res 2011; 98:121–7; https://doi.dx.org/10.1016/j.
smallrumres.2011.03.029

[32] Cissé M, M’Baye M, Sane I, Corréa A, N’Diaye I. Seasonal changes 
in body condition of the senegalese Sahel goat: relationship to 
reproductive performance. Ministry of Agriculture, Senegal. 
2002. https://agris.fao.org/agris-search/search.do?recor-
dID=QM9500032 [Accessed on May 01, 2022]

https://doi.dx.org/10.14202/vetworld.2020.833-839
https://doi.dx.org/10.3389/fsufs.2018.00080
https://doi.dx.org/10.21608/zvjz.2017.28664
https://doi.dx.org/10.21608/zvjz.2017.28664
https://doi.dx.org/10.3923/pjbs.2004.1963.1966
https://doi.dx.org/10.3923/pjbs.2004.1963.1966
https://doi.dx.org/10.5194/aab-48-185-2005
https://doi.dx.org/10.5194/aab-48-185-2005
https://doi.dx.org/10.5194/aab-54-287-2011
https://doi.dx.org/10.2527/jas.2006-041
https://doi.dx.org/10.2527/jas.2006-041
https://doi.dx.org/10.1016/S0921-4488(02)00161-X
https://doi.dx.org/10.1016/S0921-4488(02)00110-4
https://doi.dx.org/10.1016/S0921-4488(02)00110-4
https://doi.dx.org/10.1016/0921-4488(95)00844-6
https://doi.dx.org/10.1006/jare.2001.0918
https://doi.dx.org/10.1006/jare.2001.0918
https://doi.dx.org/10.3923/ajava.2010.120.127
https://doi.dx.org/10.24925/turjaf.v7i10.1541-1547.2559
https://doi.dx.org/10.54865/mjas1332167k
https://doi.dx.org/10.54865/mjas1332167k
https://doi.dx.org/10.1016/j.smallrumres.2011.03.029
https://doi.dx.org/10.1016/j.smallrumres.2011.03.029
https://agris.fao.org/agris-search/search.do?recordID=QM9500032 [Accessed on May 01, 2022]
https://agris.fao.org/agris-search/search.do?recordID=QM9500032 [Accessed on May 01, 2022]

