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ABSTRACT

The study aimed to investigate and compare the morphological and growth characteristics of three Korean native black
goat strains: Dangjin, Jangsu, and Tongyeong. The objective was to test the hypothesis that each strain exhibits unique
physical and growth traits, reflecting their genetic and environmental adaptations. These insights are intended to support
conservation strategies by providing baseline data essential for the preservation and selective breeding of these genetic
resources. A total of 804 goats were assessed from 2010 to 2022, with data collected on coat color, presence of wattles,
horn structure, body weight, and measurements (body length, depth, chest width, and chest girth) at various growth
stages (birth, 3, 6, 9, and 12 months of age). Body weights and measurements were recorded using a calibrated digital
scale and tape measure, respectively, with each goat measured individually by trained personnel to minimize error.
Morphological characteristics were noted based on visual inspection. For statistical analysis, a one-way analysis of
variance (ANOVA) was conducted using the General Linear Model (GLM) procedure to assess the fixed effects of strain,
sex, and age on various growth characteristic variables; and results were presented as means + standard deviation (SD).
The data revealed that they possessed horns and displayed black or dark brown coat colors, but rarely exhibited wattles.
Birth weights were generally consistent across strains, though the Tongyeong strain had the lowest birth weights. At 12
months, males and females in the Tongyeong strain significantly exhibited lower body weights and smaller body
measurements compared to the Dangjin and Jangsu strains, highlighting a notable distinction in growth patterns among
the strains (p<0.05). Across all strains, male goats were generally larger than females, with body length and depth
measurements showing similar trends (p<0.05). Overall, the findings suggest that the Tongyeong strain is characterized
by a smaller body size at comparable growth stages, potentially reflecting unique genetic or environmental adaptations
within this strain.
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INTRODUCTION specific genomic regions affect morphological traits like
body length and chest diameter, reflecting the influence
Genetic resources are critical to food security, of long-term selection for different production systems
nutrition, and agricultural sustainability, contributing to and environmental conditions (Rahmatalla et al., 2018).
the resilience and adaptability of global livestock These .genetic insights. are esseptial for de.Velopi.ng
production systems (Pilling et al., 2020). In the context of strategies to preserve unique genetic resources in native
goats, these genetic resources enable selective breeding, breeds.
improving productivity and adaptability across diverse Given the importance of preserving genetic
environments (Pardo et al., 2022). Goat breeds exhibit diversity within native goat populations, Korean native
considerable phenotypic diversity due to adaptation to black goats represent a unique and valuable genetic
various environments and breeding systems, resulting in resource. Approximately 500 goat breeds have been
differences in coat color, body size, and production traits reported worldwide, 90% of which are local to their
(Bertolini et al., 2018; Wang et al., 2016; Gao et al., regions (FAO, 2097). This global diversity highlights Fhe
2020). Growth traits such as body weight and average uniqueness of regional breed.s, such as the Korean native
daily gain are influenced by both genetic and black goats. The Korean native black goats are the only
environmental factors, and heritability estimates indicate Korean goats registered on the Domestic Animal
a potential for selective breeding to enhance these traits Diversity Information System (DAD-IS,

(Zhang et al., 2009; Wang et al., 2023). Additionally, http://dad.fao.org/) of the Food and Agriculture
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Organization of the United Nations. Many studies have
focused on the Korean native black goats via genetic
parameter estimation (Kim et al., 2013), growth curve
estimation (Lee et al, 2016), morphological
characteristic and growth performance investigation (Lee
et al., 2019), and genetic analysis (Kim et al., 2012; Suh
et al., 2012). However, these studies are insufficient
compared to those conducted on the goats of other
countries.

Goat meat consumption has gradually increased,
attracting attention as a functional food due to changing
food preferences and the growing social demand for
alternatives to dog meat. In Korea, goats are not only
increasing in number but are also becoming more
specialized. However, the introduction of imported goats
has endangered the pure Korean native black goats due to
increased crossbreeding aimed at enhancing meat
quantity (Lee et al., 2019). To preserve and manage the
genetic resources of Korean native black goats, it is
essential to further explore their morphological and
growth characteristics. The initial phase in characterizing
local genetic resources involves understanding the
variation in morphological traits (Azor et al., 2008; Legaz
etal., 2011).

Despite some studies on Korean native black
goats, there is a lack of comprehensive data specifically
detailing the morphological and growth characteristics of
the distinct strains. These strains have unique traits and
phenotypic diversity that are wunder documented,
particularly in comparison to more widely studied native
goat breeds in other countries. Understanding these
specific characteristics is essential for accurate breed
conservation and for developing tailored breeding
programs aimed at preserving genetic diversity and
preventing crossbreeding dilution. In this context, the
analysis of morphological traits has been successfully
used to estimate the existence of genetic variations within
and between indigenous animal populations (Arandas et
al.,  2017). Therefore, this study systematically
investigates and compares the morphological and growth
characteristics of these three Korean native black goat
strains to fill this gap, providing foundational data

necessary for their preservation and sustainable
development.
MATERIALS AND METHODS

Study Population: This study focused on three Korean
native black goat strains: Dangjin, Jangsu, and
Tongyeong in South Korea to provide a comprehensive
understanding of the morphological and growth
characteristics unique to each strain. Photograph of both
male and female individuals from the three Korean native
black goat strains: Dangjin, Jangsu, and Tongyeong is
presented in Fig. 1. The Animal Genetic Resources
Research Center of the National Institute of Animal
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Science, Rural Development Administration in Korea,
collected Korean native black goats from 1997 to 1998
from three distinct regions: Anmyeondo Island (Dangjin),
Beonam-myeon town (Jangsu), and Yokjido Island
(Tongyeong). These goats were maintained as pure
bloodlines to preserve their genetic integrity. A total of
804 goats were included in the study over a substantial
period from 2010 to 2022. The specific numbers of goats
studied were as follows: 237 Dangjin goats, comprising
119 females and 118 males; 277 Jangsu goats,
comprising 140 females and 137 males; and 290
Tongyeong goats, comprising 134 females and 156 males
(Table 1).

Data Collection: The study included a representative
sample of 804 goats from the Dangjin, Jangsu, and
Tongyeong strains, selected to ensure coverage across
different age groups, sexes, and family lines within each
strain. Sampling was conducted over a 12-year period
from 2010 to 2022, with goats chosen from a variety of
farms and regions in South Korea to capture the full
range of morphological diversity within each strain.
Selection criteria ensured an even distribution across
sexes, and animals were grouped by birth year to account
for potential environmental effects on morphology. To
assess morphological characteristics, several key traits
were recorded. Coat color was documented for each goat
and categorized as black, black-brown, or mixed, with
proportions calculated separately for males and females
in each strain. The presence or absence of wattles and
horns was also documented, as these features are
important for distinguishing between strains. Goats
without horns were further examined to investigate
potential genetic causes, using established genetic
markers based on prior research findings.

Growth characteristics, including body weights
and measurements of body length, body depth, chest
width, and chest girth, were recorded at birth, 3 months, 9
months, and 12 months of age. The daily growth rate was
obtained by dividing the weight gain by the number of
days within the interval, for an interval spanning 3
months, approximately 90 days were used. Birth weights
were measured immediately after birth using a calibrated
digital scale with a precision of +0.1 kg. Subsequent
weights were also recorded at the specified intervals
using the same scale to ensure consistency across
measurements.

To maintain accuracy in body measurements, a
flexible measuring tape was used, and all measurements
were taken by trained personnel following standardized
protocols. Body length was measured from the point of
the shoulder to the pin bone, with goats standing on a flat
surface to avoid measurement discrepancies. Body depth
was measured from the top of the spine to the bottom of
the chest at the level of the withers, while chest width
was measured between the forelimbs to capture the
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broadest part of the chest. Chest girth was measured day, minimizing variations related to handling or
around the chest, just behind the forelimbs, ensuring that measurement procedures. A photograph illustrating all
the tape was snug but not compressing the body. To body measurements recorded in the study, including body
enhance consistency, all measurements were taken by the length, body depth, chest width, and chest girth, is
same team throughout the study and at the same time of presented in Fig. 2.

Jangsu male goat i ' Towmakpir
Jangsu female goat r TowgfumhpﬁI

Fig. 1. Photograph of both male and female individuals from the three Korean native black goat strains: Dangjin,
Jangsu, and Tongyeong.

“—+ Body length 8

+— Body depth

Chest width

Fig. 2. Photograph illustrating all body measurements taken in the study, including body length, depth, chest
width, and girth.
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Statistical Analysis: Statistical analyses were conducted
using SAS software (version 9.1, SAS Institute, Cary,
NY, USA) to evaluate the growth characteristics of three
Korean native black goat strains: Dangjin, Jangsu, and
Tongyeong. The analysis focused on body weight and
various body measurements, including body length, body
depth, chest width, and chest girth, across two sexes
(female and male) at five different ages (birth, 3, 6, 9, and
12 months of age). A one-way analysis of variance
(ANOVA) was performed using the General Linear
Model (GLM) procedure. The fixed factors in the model
included strain, sex, and age. No interactions were
considered between sex and other variables. The GLM
procedure allowed for the evaluation of the main effects
of strain, sex, and age on the response variables. When
significant differences were detected (p<0.05), Duncan’s
Multiple Range Test was applied for post-hoc pairwise
comparisons to identify specific differences between the
strains. Descriptive statistics, including standard errors
was calculated for each variable using the PROC
MEANS procedure and all statistical tests were
conducted at a 5% significance level (p<0.05).

Ethical Considerations: The research was conducted by
the National Institute of Animal Science of the Rural
Development Administration, adhering to the ethical
standards set by the Institutional Animal Care and Use
Committee (IACUC) with approval number 2023-597.

RESULTS

Morphological Characteristics and Genetic Insights of
Goat Strains: Table 1 presents the morphological
characteristics and genetic insights of 804 goats,
including coat color and the presence or absence of
wattles and horns, from the three Korean native black
goat strains (Dangjin, Jangsu, and Tongyeong)
investigated between 2010 and 2022. Coat color varied
significantly among strains. The Jangsu and Tongyeong
strains predominantly displayed an entirely black coat,
while Dangjin goats frequently showed a black-brown or
mixed coat pattern. Specifically, within the Dangjin strain,
black-brown coat color was observed in 93.3% of
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females, 95.7% of males, and 94.5% overall, contrasting
with lower proportions in the Jangsu (2.9% of females,
5.8% of males, 4.4% overall) and Tongyeong strains (0.7%
of females, 0.6% of males, 0.7% overall). Mixed coat
colors were also most prevalent in the Dangjin strain,
appearing in 6.7% of females, 4.3% of males, and 5.5%
overall. In comparison, the Jangsu strain exhibited mixed
coats in 4.3% of females and 0.7% of males (2.5%
overall), and the Tongyeong strain showed 3.7% in
females and 1.3% in males (2.4% overall). Wattles were
uncommon, present in only 7.5% of all goats. Notably,
wattles were absent in Tongyeong goats, while appearing
in 1 male (0.7%) in the Jangsu strain and 6.8% of
Dangjin goats (evenly distributed between males and
females). Horns were present in nearly all goats across
strains, with the exception of two Dangjin individuals
(one male and one female) who lacked horns, possibly
due to genetic factors.

Growth Characteristics of the Korean native black
goats

Body weight: Table 2 presented the body weights of the
804 goats from the three Korean native black goat strains
(Dangjin, Jangsu, and Tongyeong) investigated between
2010 and 2022. Birth weights ranged from 1.8 to 2.0 kg
in females and from 2.0 to 2.2 kg in males, with no
significant differences among strains (p>0.05), although
the Tongyeong strain showed the lowest birth weight
overall. At 3 months, Jangsu female goats and Dangjin
male goats had the highest average weights, while both
female and male goats of the Tongyeong strain exhibited
significantly lower weights compared to other strains. By
9 months, average male body weights were 20.8, 20.1,
and 18.6 kg for the Dangjin, Jangsu, and Tongyeong
strains, respectively, while female body weights were
157 , 164, and 13.2 kg, with Tongyeong goats
consistently weighing less. By 12 months, male body
weights ranged from 22.8 to 26.8 kg and female weights
from 16.6 to 20.4 kg, with the Tongyeong strain again
showing significantly lower weights than Dangjin and
Jangsu strains (p<0.05).

Table 1. Morphological characteristics of the Korean native black goats.

Dangjin Jangsu Tongyeong
Items (%) Female Male Female Male Female Male
(n=119) (n=118) (n=140) (n=137) (n=134) (n=156)

Coat color
- All Black - - 130 128 128 153
- Black with dark brown 111 113 4 8 1 1
- Black with white patch 8 5 6 1
Wattles 4 4 - 1 - -
Hornless 1 1 - - - -
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Table 2. Body weight (kg) of Korean native black goats by stage of growth.

Sex Korean native Birth weights 3 month old 6 month old 9 month old 12 month old
UVE  p-413,M=391 F=195,M=225 F=173,M=199 F=167,M=180  F=174, M=188
goats strains (402+16) 210£21) (186+18) (1749) (18110)
Dangjin 1.9+0.4 9.0+2.5% 13.3+£3.32 15.7£3.92 19.4+4 42
Female Jangsu 2.0+0.3 9.6+2.2% 13.4£2.82 16.4£3.92 20.4+4 .32
Tongyeong 1.8+0.3 8.1+2.0° 10.5+2.4b 13.2+2.7¢ 16.6+3.3P
p-value 0.2065 0.0036 0.0206 <0.0001 0.0124
Dangjin 2.2+0.4 11.2£3.12 14.6+4.22% 20.843.92 26.8+3.92
Male Jangsu 2.2+0.4 10.7+3.12 15.2+3.82 20.1+5.0% 25.4+6.7*
Tongyeong 2.0+0.4 9.4+2.8b 13.2+3.8b 18.6+4.2° 22.8+4.7°
p-value 0.2125 0.0125 0.0030 0.0035 0.0026

a¢ Values with different superscripts in columns are significantly different (p<0.05); F, number of female goats; M, number of male

goats; Values are mean = SD

Table 3 presented the daily growth rate of three
Korean native black goat strains (Dangjin, Jangsu, and
Tongyeong) by stage of growth (Birth to 3 month old, 3
to 6 month old, 6 to 9 month old , and 9 to 12 month old).

Body measurement: Tables 4 to 7 present the body
measurements (body length, body depth, chest width, and
chest girth) for the three Korean native black goat strains:
Dangjin, Jangsu, and Tongyeong. Significant differences
were observed among most strains for the measured traits
(p<0.05). At 12 months of age, male goats exhibited body
lengths of 66.0 cm for Dangjin, 64.5 cm for Jangsu, and
59.0 cm for Tongyeong (p<0.05). For female goats, the
respective measurements were 56.1 cm for Dangjin, 56.8
cm for Jangsu, and 54.9 cm for Tongyeong (p>0.05).
Across both sexes and age groups, the Tongyeong strain
consistently demonstrated the shortest body length,
highlighting notable structural differences among the
strains.

Body depths at 12 months for male goats were
measured at 54.0 cm for Dangjin, 52.4 cm for Jangsu, and
46.3 cm for Tongyeong (p<0.05), while female goats
measured 46.5 cm, 48.3 cm, and 46.0 cm, respectively
(p>0.05). These results indicated a similar trend in body
depth, reflecting modest sexual size dimorphism. No
significant differences were observed among the strains

for the body depth measurements across two sexes
(female and male) at 3 months of age (p>0.05).

Chest widths at 12 months for male goats were
measured at 23.3 cm for Dangjin, 21.3 cm for Jangsu, and
26.2 cm for Tongyeong (p<0.05), while female goats
measured 20.3 cm, 23.3 cm, and 22.3 cm, respectively
(p<0.05). No significant differences were observed
among the strains for the Chest widths measurements
across two sexes (female and male) at 9 months of age
(p>0.05).

Chest girth at 12 months for male goats were
measured at 66.9 cm for Dangjin, 65.2 cm for Jangsu, and
58.7 cm for Tongyeong (p<0.05), while female goats
measured 59.5 cm, 58.5 cm, and 56.3 cm, respectively
(p>0.05). The Dangjin and Jangsu strains displayed
comparable chest girth values in males, whereas the
Tongyeong strain consistently recorded the lowest
measurements. These results highlight structural
differences among the strains, with the Tongyeong strain
exhibiting a noticeably smaller physique compared to the
Dangjin and Jangsu strains. However, no significant
differences were observed among the strains for the chest
girth measurements across two sexes (female and male)
at 3 and 9 months of age (p>0.05).

Table 3. Daily growth rate (g) of three Korean native black goat strains by stage of growth.

Korean native Birth to 3 month old

3 to 6 month old

6 to 9 month old 9 to 12 month old

Sex . F= 304, M= 308 F= 184, M= 212 F= 186, M= 190 F=171, M= 184
goats strains (306:16) (19820) (188+3) 178+ 9)
Dangjin 79+£28 ¢ 48+26° 27+17° 41+16°
Female Jangsu 844242 424202 334234 4414242
Tongyeong 70+22° 27+£34° 30+14°2 38+17°
p-value 0.0215 <0.0001 0.0015 0.0123
Dangjin 100+£34 ¢ 38+18P 69+23 2 67+21%
Male Jangsu 94+3472 50+34+4 54+270 594294
Tongyeong 82+31° 42+12° 60£332 47170
p-value <0.0001 <0.0001 0.0025 <0.0001

*b Values with different superscripts in columns are significantly different (p<0.05); F, number of female goats; M, number of male

goats; Values are mean + SD
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Table 4. Body length (cm) of Korean native black goats by stage of growth.

Sex Korean native 3 month old 6 month old 9 month old 12 month old
goats strains F= 152, M= 148(150+3) F=135, M=165 (150+21) F=114, M=121 (118+£5) F=141, M= 146 (144+4)
Dangjin 46.5+1.6° 55.3+£2.0% 52.3+1.7 56.1+1.9
Jangsu 50.0+1.6* 56.8+£2.12 52.9+£1.8 56.8+£2.0
Female
Tongyeong 453+]1.5° 52.9+1.8b 50.7+1.6 54.9+1.8
p-value <.0001 <.0001 0.1254 0.2784
Dangjin 53.8+1.32 59.6+£1.6° 60.4+1.22 66.0+1.22
Male Jangsu 52.0+0.8 20 56.8+1.5° 59.9+1.22 64.5+1.62
Tongyeong 49.4+0.7" 54.8+1.6° 56.9£1.4" 59.0£1.6°
p-value 0.0122 <.0001 <.0001 <.0001

a¢ Values with different superscripts in columns are significantly different (p<0.05); F, number of female goats; M, number of male
goats; Values are mean = SD

Table 5. Body depth (cm) of Korean native black goats by stage of growth.

Sex Korean native 3 month old 6 month old 9 month old 12 month old
goats strains F=154, M= 165 (160+8) F=137, M= 142 (140+4)F= 118, M= 121 (120+2)F= 147, M= 141 (144+4)
Dangjin 39.2+0.7 42.7+0.6* 45.0+1.12 46.5+0.8

Female Jangsu 39.5+0.6 42.9£0.6* 45.2+0.82 48.3+0.7
Tongyeong 38.5+0.7 40.9+0.5° 42.440.7° 46.0+0.9
p-value 0.5400 0.0409 0.0079 0.1417
Dangjin 42.6+0.7 46.3+0.8* 51.2+0.92 54.0+£0.82

Male Jangsu 41.3+0.7 48.1£1.0° 49.4+0.9* 52.4+0.92
Tongyeong 41.7+0.6 43.0+0.7° 45.3+1.0 46.3+0.9°
p-value 0.4306 0.0007 <.0001 <.0001

a¢ Values with different superscripts in columns are significantly different (p<0.05); F, number of female goats; M, number of male
goats; Values are mean + SD.

Table 6. Chest width (cm) of Korean native black goats by stage of growth.

Sex Korean native 3 month old 6 month old 9 month old 12 month old
goats strains F= 152, M= 165(159+£9) F= 135, M= 142(138.5+5) F= 114, M= 121 (118+5) F= 147, M= 141 (144+4)
Dangjin 16.7+£0.9* 17.1£1.0° 17.9+£1.2 20.3+1.3"

Female Jangsu 14.5+1.0° 16.5+1.0° 18.3£1.1 23.3£1.12

Tongyeong 18.5+1.02 20.4+0.6* 19.3£1.1 22.3£1.22
p-value 0.0004 0.0113 0.2630 0.0080
Dangjin 13.6+0.7° 17.5+1.0° 19.4+1.4 23.3+£1.5%

Male Jangsu 16.8+1.0* 19.3+0.92 19.8+1.7 21.3+1.7°
Tongyeong 17.541.02 20.8+0.6* 22.4+1.0 26.2+0.8%
p-value 0.0020 0.0081 0.1732 0.0264

*b Values with different superscripts in columns are significantly different (p<0.05); F, number of female goats; M, number of male
goats; Values are mean + SD.

Table 7. Chest girth of Korean native black goats by stage of growth.

Sex Korean native 3 month old 6 month old 9 month old 12 month old

goats strains F=118, M= 123 (121+4) F=96, M= 110 (103+10) F=90, M= 97 (94+5) F=122, M=116 (119+4)
Female Dangjin 50.5+1.3 53.8+0.9 58.9£1.7* 59.5£1.6

Jangsu 49.8+0.8 51.4+1.1 55.7+1.4% 58.5+1.4
Tongyeong 48.3+0.9 52.3+0.9 54.0+1.2° 56.3%1.1
p-value 0.3405 0.1855 0.0275 0.2842

Male Dangjin 53.3+1.4 56.3+£1.2 63.5+1.6% 66.9+£2.92
Jangsu 51.0+£0.9 55.241.0 58.1+£1.2° 65.2+1.32
Tongyeong 50.8+£0.9 54.1£1.2 58.5£1.9° 58.7+1.5%
p-value 0.1297 0.3609 0.0158 0.0137

*b Values with different superscripts in columns are significantly different (p<0.05); F, number of female goats; M, number of male
goats; Values are mean + SD.

607



Leeetal.,

DISCUSSION

Morphological Characteristics and Genetic Insights of
Goat Strains: A total of 804 goats from the Dangjin,
Jangsu, and Tongyeong strains of Korean native black
goats were assessed for coat color, wattles, and horn
presence over a 12-year period (Table 1). Except a few,
all Jangsu and Tongyeong goats exhibited a black coat
color (Fig. 1.). Dangjin goats mainly exhibited a black-
brown coat color, but some exhibited different coat colors.
The Korean native black goats in this study
predominantly exhibited a black coat color, consistent
with previous findings by Kim et al. (2011) and Lee ef al.
(2019). This black coat color is notably preferred by
consumers and farmers in Korea, as it aligns with cultural
preferences and market demand. Similarly, Muhammad
et al. (2015) reported that farmers showed a preference
for specific coat colors in Beetal goats due to their
association with desirable traits such as maturity,
conception rate, and litter size. Given these preferences,
efforts to stabilize the black coat color within Korean
native black goat populations are essential for supporting
breed conservation and meeting industry needs.
Interestingly, genetic studies have indicated that coat
color is influenced by complex biological pathways. Bhat
et al. (2019) found that differentially expressed genes in

black, brown, and white Pashmina goats were
significantly associated with pathways involved in
melanin  biosynthesis, melanocyte differentiation,

pigmentation development, and melanosome transport.
Additional studies are required to stabilize the coat color
in Korean native black goats. On the other hand, the
results of the investigation of wattles in the three different
Korean native black goat strains were as follows: 0.7%
male in the Jangsu strain and 6.8% in the Dangjin goats
(evenly distributed between males and females) exhibited
wattles, but no wattles were observed in the Tongyeong
goats. The presence of wattles in goats is under genetic
control and is often inherited in a dominant manner.
Studies have identified multiple genes related to cartilage
development that influence the presence of wattles,
suggesting a complex genetic basis (Zhang et al., 2022;
Reber et al., 2015). In the case of Korean native black
goats, our investigation revealed that all goats, except for
2 Dangjin goats (1 female and 1 male), had horns. The
absence of horns in these 2 Dangjin goats is likely due to
genetic factors. Research by Pailhoux et al. (2001, 2005)
indicates that the absence of horns in goats can be
attributed to the PISRT1 gene, the forkhead box L2 gene,
and an 11.7-kb deletion. Additionally, Simon ef al. (2020)
confirmed that the lack of horns in goats could result
from a complex structural variant involving a deletion
and an inversely inserted segment on chromosome 1.
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Growth Characteristics of the Korean native black
goats

Body weight: The body weights of goats from the
Dangjin, Jangsu, and Tongyeong strains of Korean native
black goats, assessed investigated over a 12-year period,
are presented in Table 2. Birth weights showed minor
strain differences, with no statistically significant
differences among strains (p>0.05). Similarly, Afzal et al.
(2004) reported that birth weights for male and female
kids were relatively similar, at 3.5 kg and 3.3 kg,
respectively. These values were slightly higher than the
birth weights observed in both male and female kids in
the present study. However, the Tongyeong strain had the
lowest birth weight across all strains, though this
difference was not statistically significant. At 3 months of
age, weight differences became more pronounced.
Female goats in the Jangsu strain and male goats in the
Dangjin strain had the highest weights among strains,
with both female and male goats of the Tongyeong strain
showing significantly lower weights than those of other
strains (p<0.05). At 9 month of age, body weights of
male goats were 20.8, 20.1, and 18.6 kg, whereas those of
female goats were 15.7, 16.4, and 13.2 kg in the Dangjin,
Jangsu, and Tongyeong strains, respectively, with
significant  differences among  strains  (p<0.05)
particularly for the Tongyeong strain, which consistently
exhibited the lowest weights. In the previous studies of
Kuthu et al., (2013), the means for birth weight, weaning
weight, 6-month weight, 9-month weight, and yearling
weight were 1.7, 9.6, 11.7, 16.7, and 21.07 kg,
respectively. According to the growth curve estimated via
the Gompertz model, the maximum growth rate was
reached at approximately 234 days (18 kg) in male goats
and 235 days (13 kg) in female goats (Lee ef al., 2016).
These values align closely with findings from the
Tongyeong strain in this study. By 12 months, male body
weights ranged from 22.8 to 26.8 kg and female body
weights from 16.6 to 20.4 kg, with the Tongyeong strain
significantly lower than the Dangjin and Jangsu strains
(p<0.05). This finding corroborates the work of Mandal
et al. (2022), who reported that male goats were 16.8%
heavier than females at this age, indicating modest sexual
dimorphism in Korean native black goats. Igbal et al.,
(2014) also reported that male goats were found to be
heavier and longer than females and the body
measurements varied with the increasing age of goats. In
comparison to Boer and Angora goats, which reach
approximately 45.1 kg and 34 kg, respectively, by 12
months (Kadel et al. 2020; McGregor et al., 2008), the
Korean native black goats showed relatively lower
weights at the same age. The daily growth rate in this
study was obtained by dividing the weight gain by the
number of days within the interval. For an interval
spanning 3 months, approximately 90 days were used in
the Table 3 and followed a similar pattern as body
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weights of goats from the Dangjin, Jangsu, and

Tongyeong strains of Korean native black goats.

Body measurement: The body measurements of Korean
native black goats from the Dangjin, Jangsu, and
Tongyeong strains are presented in Tables 4 to 7. These
measurements provide a detailed view of the physical
differences among the Dangjin, Jangsu, and Tongyeong
strains, illustrating the variations in their growth patterns
and physical characteristics (Fig. 2.). The body lengths at
12 months of age for male goats of Dangjin, Jangsu, and
Tongyeong (65.9, 64.5, and 60.4 cm, respectively) were
longer than the body length at 12 months of age for
female goats (58.3, 58.1, and 55.9 cm, respectively).
Baneh et al. (2021) reported that male and female goats
have different body lengths at 12 months of age due to
high and positive genetic correlations between the sexes,
indicating selection for body weight in males results in a
correlated response in females. Consistent with this, our
study found that the Tongyeong strain exhibited the
shortest body length among all strains. The body depths
at 12 months of age for male goats of Dangjin, Jangsu,
and Tongyeong (54.0, 52.4 and 46.3 cm, respectively)
were higher than the body length at 12 months of age for
female goats (46.5, 48.3, and 46.0 cm, respectively).
Body depth exhibited a trend similar to body length,
reflecting modest sexual size dimorphism. This finding
aligns with Mandal et al. (2022), who reported that at 12
months, male goats were heavier than female goats,
demonstrating modest sexual size dimorphism in traits
such as body depth, length, and height. The chest width
of the Korean native black goats varied also by strain,
measuring 21.3 cm to 26.2 cm in male goats and 20.3 cm
to 22.3 cm in female goats (p<0.05) at 12 months.
Notably, the Tongyeong strain exhibited a relatively
longer chest width than the other strains. Notably, the
Tongyeong strain exhibited a relatively longer chest
width compared to the other strains. Igbal et al., (2013)
reported that the body length, height at withers, and chest
girth of Beetal goats were 27.0 cm, 28.3 cm, 27.0 cm,
respectively. Chest girth measurements also varied
among the strains. At 12 months, male goats exhibited
chest girths ranging from 58.7 cm to 66.9 (p<0.05), while
female goats ranged from 56.3 cm to 59.5 cm (p>0.05).
The Dangjin and Jangsu strains exhibited similar
measurements, whereas the Tongyeong strain had the
lowest measurements. The smaller physique of the
Tongyeong strain compared to the other strains indicates
differences in body structure that may be influenced by
body weight. Badaruddin et al. (2022) reported that age
differences between male and female goats significantly
affect body length, shoulder height, chest circumference,
hip height, hip width, and body weight. Additionally, Ijaz
et al. (2024) noted that goat breeds differ significantly in
body weight, heart girth, body length, body height, and
chest length, supporting the notion that genetic and
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environmental factors contribute
variations among goat populations.

to morphological

Conclusions: This study examined the morphological
and growth traits of three Korean native black goat
strains to support their preservation efforts. Notable
differences in coat color and the presence of wattles
distinguished the strains: Jangsu and Tongyeong goats
primarily had black coats, while Dangjin goats displayed
mixed black-brown colors. Wattles were observed in a
few Dangjin and Jangsu goats but were absent in
Tongyeong goats, highlighting breed-specific features.
Body weight analyses showed that Tongyeong goats
consistently had the lowest weights from birth to 12
months, as well as shorter body lengths, smaller depths,
and narrower chest girths compared to the Dangjin and
Jangsu strains. These findings provide essential insights
for developing conservation and breeding strategies
aimed at preserving the unique genetic resources of these
goat strains. Further research on genetic stabilization and
growth enhancement is vital for their sustainable
improvement.
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