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Abstract

Objective: This study aims to evaluate the quantitative characteristics and growth hormone gene
diversity of thin-tailed sheep in Sitinjau Laut, Kerinci Regency.

Methods: The research method used 60 thin-tailed sheep and 60 samples of thin-tailed sheep's blood.
The phenotypes observed included: body weight, weight gain, body measurements, and thin-tailed
sheep blood samples. The GH gene was identified using the PCR-RFLP method with the Mspl
restriction enzyme. Data analysis included t-test, t>-hotelling, principal component analysis, and
allele genotype frequencies.

Results: The results showed that body weight, body weight gain, and sizes of male thin-tailed sheep
were significantly different (P<0.05) higher than females. The analysis results on the GH|Msp1 gene
locus of thin-tailed sheep were monomorphic with one type of allele, namely ++.

Conclusions: The average body weight, weight gain, and body measurements of male thin-tail sheep
were higher than that of females. The body size characteristic of male and female thin-tailed sheep is
the chest circumference, while the body shape characteristic of male and female thin-tailed sheep is
the chest depth. The fragmentation of the GHIMsp1 gene in thin-tailed sheep is monomorphic.
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INTRODUCTION

Indonesia is a country blessed with a
rich diversity of local livestock, and among
them is the thin-tailed Sheep. The thin-tailed
sheep is primarily found in rural areas and
holds the potential to meet our animal
protein needs. Thin-tailed sheep are
ruminant livestock with an easy rearing
system and a remarkable ability to adapt to
different environments. Their robustness is
further highlighted by their resistance to
diseases and their prolific nature, as they are
capable of giving birth to more than one
offspring at a time [1].
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Despite these advantages, thin-tailed
sheep's productivity is relatively lower than
other local sheep breeds like the Garut sheep
[2]. To have a better understanding of thin-
tailed sheep productivity level, an evaluation
of the performance should be conducted. It
involves evaluating livestock performance
based on body weight, weight gain, and body
measurements [3,4]. However, selection based
on appearance alone is not accurate because
environmental factors can influence it, while
this influence cannot be passed on to the next
generation.

Advances in the latest technology in the
molecular field have made characterization
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more accurate, enabling us to analyze the
structural genes directly. One of the
economically valuable genes that play a role in
livestock growth is the growth hormone gene
(GH) [3,5]. The GH gene regulates growth and
metabolism in livestock and acts as a growth
controller that can be used to select livestock
[3,6]. The Polymerase Chain Reaction-
Restricted Fragment Length Polymorphism
(PCR-RFLP) identifier is one of the methods
used to identify the GH gene.

Polymerase Chain Reaction (PCR) is a
molecular biology technique that aims to
amplify or multiply the desired DNA segment
in vitro [7]. On the other hand, Restriction
Fragment Length Polymorphism (RFLP) is a
method for viewing DNA sequences that can
be detected using different DNA fragments
cut using specific restriction enzymes to
describe a polymorphism gene [8]. PCR-RFLP
molecular technique is cost-effective, takes
less time, and produces results that can be
obtained directly (Real-Time) compared to
other methods [9].

Despite the potential of thin-tailed sheep,
we still lack information on the diversity of
GH genes and their impact on thin-tailed
sheep performance, such as body weight,
weight gain and body size. However, the
combination of quantitative and molecular
characteristics can be used as the main
reference for selecting thin-tailed sheep in the
future. Given the lack of information related to
the Growth Hormone Gene in thin-tailed
sheep, it is very important to conduct research
aiming to know the diversity of quantitative
characteristics and the Growth hormone (GH)
gene in thin-tailed sheep.

MATERIALS AND METHODS

Materials

This research was conducted in two
stages of research in the area and the
laboratory. Area research was carried out in
Sitinjau Laut District, Kerinci Regency.
Research in the Laboratory was carried out at
the Animal Molecular Genetics Laboratory,
Division of Breeding and Genetics,
Department of Animal Production Science
and Technology, Faculty of Animal of Science,
IPB University. The study lasted from August
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28, 2021, to January 28, 2022. The materials
used in this research were thin-tailed sheep
aged 11 and 12 months consisting of 30 males
and 30 females, and blood samples for each
thin-tailed sheep (60 samples). The materials
used in this study included sheep blood
samples, Geneaid DNA kit for DNA isolation,
MyTaq Red Mix, Aquades, agarose powder,
TBE Buffer solution, Florosafe, loading dye,
DNA ladder, forward and reversed primers,
Nuclease Free Water, and restriction enzyme
Msp1.

Methods

This study utilized several methods,
including blood sampling from thin-tailed
sheep, DNA extraction, PCR amplification,
and PCR-RFLP. The blood samples were
obtained using a 3 ml syringe from the jugular
venous in the neck, and the collected blood
was put into a 4 ml EDTA tube to prevent
clotting. After being temporarily stored in a
cool box, the samples were then freeze at -20°C
before further processing.

The research was conducted in two
stages, field and laboratory stages. The first
stage involved collecting quantitative data,
such as body weight and body weight gain, as
well as taking measurements of body length,
wither height, chest circumference, chest
depth, and chest width. The second stage was
carried out in the laboratory, which included
DNA extraction, PCR amplification, and
restriction with Mspl enzymes.

For DNA extraction, the Geneaid DNA
Kit was used with a modified working
protocol. The extracted DNA was amplified
using one pair of primers with an estimated
product of 694 bp, designed using the
Primer3plus program based on GenBank with
access no. X12546. The GH gene amplification
was carried out using an ESCO PCR machine,
and the amplification results were observed
by electrophoresis of PCR products using 3uL
of PCR products on 1.5% agarose gel for 35
minutes. More details on the primers used,
and the GH gene sequence of thin-tailed sheep
are presented in Table 1.

Furthermore, the PCR product was cut
using the PCR-RFLP method with the
restriction enzyme Mspl (|CCGG), followed
by incubation for 4 hours at 37°C. After being



Seprian. Ht et al. (2024) Livest. Anim. Res. 22(1): 1-10

Table 1. The length and location of the GH and Primer genes used for PCR analysis

Segment  Lenght Primer . , , Annealing Cuts
., Sequence primary (5" to 3") s
position (bp) name temperature  position
GHD3 5 AACTGGCTGCTGACACCTTC3 272
711-1404 694 60,5 173
GHD4 5 ACCAGGCTGTTGGTGAAGACJ 249

cut with restriction enzymes, the DNA
samples were electrophoresed in 2% agarose
with a voltage of 100 V for 40 minutes, and the
final results were visualized under a UV
Transilluminator machine.

Data analysis

The data analysis consisted of t-test, T2-
Hotelling test, Principal Component Analysis
(PCA), and Genotype and allele frequency.
Differences between body weight, body
weight gain, and body measurements of male
and female thin-tail sheep were analyzed by t-
test based on the instructions of Gaspersz [10].

X1-Xo

% (Xn'X1)2 +Z (ij'XZ)Z
n(ng-1)  mo(mp-1) (1)

t=

Notation:

t =value of t be count

X1 = pattern imply in the first organization,

X2 = pattern mean in the second institution,

X1 = the cost of the J- remark within the first
institution

X)2 = the value of the J- statement in the second
organization

Ni=wide variety of samples in the first
organization, and

N2 = variety of samples within the second
organization
Vector mean values for the body

measurements of male and female thin-tailed

sheep were analyzed using the T2-Hotelling

test [10].

T2=X1-X2)Sc-1(X1-X2) ... (2)
Next:
_ m+Nypg 5
(m+n-2)p L (3)

can be allotted F with levels of freedom Vi=p
and Vo=Ni1+Nz2-p-1

Statment:
T2 = belief of T?>-Hotelling statistic
F = calculated belief for T2-Hotelling

ni = the variety of observation facts inside
the first institution of Sheep
n: = the range of observation records inside

the 2d institution of Sheep

X1 =vector suggest value of a random
variable inside the first institution of
Sheep

X2 = vector represents a belief of a random
variable in the 2nd organization of
Sheep

SG1=the inverse of the composite
diversification matrix (the inverse of the
SG matrix)

P =variety of measuring variables.

Two organizations are declared identical
if T? and stated different if T2

T< (ny+ny-2)p

< Fa:vy,v,.
nemgpl @)
And stated different if T2
n;{+n,-2
TZMFa:Vl,VZ.
nptnp-p-1- 0 (5)

If the T2-Hotelling test shows a
significant difference (P <0.05), then we
proceed to PCA. Principal Component
Analysis was used to determine the body size
and body shape of thin-tail sheep with the
following formula [10].

Yj=aljX1+a2jX2+a3jX3+......+al9X ...... (6)

Note:

Yj = j-th main issue (j = 1, 2; 1 = size, 2 =
form)

Xi1,23... = variable to at least one,2,3....18
aij23.. = i-th variable eigenvector (1,2,3,.18) and
j-th main aspect
The proportion of genotype frequencies
or the proportion of a particular genotype in a
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population, calculated based on the number of
alleles divided by the total sample.

X
N 7)

F1=

Note:
xi =found genotype
N =overall sample

The allele frequency of the GH gene,
namely the proportion of a particular allele
compared to all the alleles that occupy the
locus, obtained from the analysis of PCR-RFLP
characteristics was analyzed using the Nei and
Kumar [11] formula.

X (2ny+ Xji 1)
! 2N

Note:

Xi = frequency of the i-th allele,

Nii = variety of Sheep of genotype ii,

Nj =wide variety of Sheep of genotype ij,
N = general range of samples.

RESULTS

Average body weight and body weight gain
for thin-tailed sheep

Table 2 displays the average body weight
and body weight gain of male and female thin-
tailed sheep at 11 and 12 months. Based on t-
test analysis, the results indicated a significant
difference (P<0.05) in the mean body weight
and body weight gain between male and
female thin-tailed sheep. Specifically, the
average body weight and body weight gain of

Seprian. Ht et al. (2024) Livest. Anim. Res. 22(1): 1-10

male thin-tailed sheep at 11-12 months were
found to be significantly higher than those of
their female counterparts.

Average body sizes of thin-tailed sheep

In this study, the researchers investigated
the body measurements of male and female
thin-tailed sheep aged 11-12 months. The
study found that the average body size of male
thin-tailed sheep was greater than that of
female thin-tailed sheep.  Specifically,
measurements such as body length (BoL),
withers height (WiH), chest circumference
(Chc), chest depth (ChD), and chest width
(chW) were significantly (P<0.05) higher in
male thin-tailed sheep compared to their
female counterparts. These findings suggested
that there are notable gender differences in
body size among thin-tailed sheep at 11
months of age.

The body measurements of male and
female thin-tailed sheep aged 11 months were
analyzed using T2-hotelling analysis. The
findings of the T2-hotelling analysis revealed
that the male thin-tailed sheep had
significantly (P<0.01) higher body
measurements than the female Thin-tailed
sheep.

Table 3 presents a comparison of body
size and shape, total diversity, and
eigenvectors of male and female thin-tailed
sheep aged 11 months. The table shows that
the total variation of body size values for male
and female thin-tailed sheep was 75.3% and
80.9%,  respectively. This  percentage
represents the highest proportion of variance

Table 2. Average body weight at 11 and 12 months of age and body weight gain at 11-12 months
of male and female Thin-tailed sheep

Parameter Male Female
Body weight 11 month (Kg) 13.65+1.652 12.48+1.87°
Body weight 12 month (Kg) 15.38+1.872 13.65+2.00°
Body weight gain 11-12 month (g) 57.7+7 .92 39+11.2b
Different lowercase superscripts on the same line were significantly different (P<0.05).

Body size Male Female
Body length (BoL) (cm) 42.76+1.902 41.26+2.06°
Withers height (WiH) (cm) 40.67+1.812 39.64+2.06°
Chest circumference (cm) 47.39+1.572 46.35+2.04>
Chest depth (ChD) (cm) 18.60+£1.932 16.57+1.94b
Chest width (cm) 12.14+1.812 11.11+1.79b

Different lowercase superscripts on the same line were significanly Body Length (BoL), Withers Height (WiH),
Chest Circumference (ChC), CZhest Depth (ChD), Chest Width (ChW)
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Table 3. Equation of body size and body shape with total diversity and eigenvectors of male and

female Thin-tailed sheep.

Thin-Tailed Equati TD A
sheep quation (%)
Male Body size = 0.486 BoL + 0.490 WiH + 0.496 ChC + 0.333 ChD + 753 3.76
0.409 Chw
Body = -0.294 BoL +-0.227 WiH +-0.197 ChC + 0.898 ChD 13.6  0.68
shape +0.130 ChW
Female Body size = 0.463 BoL + 0.479 WiH + 0.480 ChC + 0.398 ChD + 809 4.04
0.410 ChW
Body = -357 BoL +-0.286 WiH +-0.325 ChC + 0.706 ChD + 9.3  0.46
shape 0.432 Chw

Body Length (BoL), Withers Height (WiH), Chest Circumference (ChC), Chest Depth (ChD), Chest Width

(Chw).

g4 5"6 " 7
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Figure 1. Results of exon 3 GH gene amplification in thin-tailed sheep

among the main components obtained.
Additionally, the highest eigenvector in the
body size equation for both male and female
thin-tailed sheep was chest circumference
(ChC).

Furthermore, the table indicates that the
similarity of body shape between male and
female thin-tailed sheep aged 11 months had a
total variation of 13.6% and 9.3%, respectively.
This value represents the highest proportion
of variance among the main components
Additionally,  the  highest
eigenvector in the body shape equation for
both male and female thin-tailed sheep was
chest depth (ChD).

The exon 3 region of the GH gene in Thin-
tailed sheep was successfully amplified using
the Esco PCR machine, producing a PCR
product with a length of 694bp. The
amplification process followed a PCR protocol
with a pre-denaturation stage at 95°C for 1
minute, denaturation at 95°C for 15 seconds,

obtained.

annealing at 61°C for 15 seconds, extension at
72°C for 10 seconds, and a final extension at
72°C for 1 minute. The electrophoresis results

of the GH gene amplification using 1.5%
agarose gel and florosafe are displayed in
Figure 1, showing the formation of distinct
DNA bands with an annealing temperature of
61°C.

Figure 1 presents a clear visualization of
the amplified GH gene product in Thin-tailed
sheep, indicating the success of the PCR process
at the chosen annealing temperature. The thick
DNA bands suggest high-quality amplification,
which is crucial in genetic studies.

Genotype and allele frequency

The genetic diversity of the GH gene in
thin-tailed sheep was analyzed using the
RFLP method with the Mspl enzyme, which
recognizes the cutting site | CCGG. Despite the
success of the enzyme in cutting the DNA
bands, the genotyping results revealed only
one genotype, namely the (+/+) genotype with
3 bands at 279 bp, 249 bp, and 173 bp. This
finding suggests that the thin-tailed sheep
population studied is monomorphic in the
GHIMsp1 gene fragment. Figure 2 illustrates
the results of electrophoresis using 2.5%
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Figure 2. RFLP results of exon 3 GH gene in Thin-tailed sheep

Table 4. Genotyping analysis of the GHIMspl gene

Locus N Genotype Genotype frequency Alel frequency
GH | Mspl 60 (+/+) 1 1

(+/-) 0

(-/-) 0 0

agarose and Fluorosafe. Detailed information
on genotype and allele frequencies can be
found in Table 4.

DISCUSSION

In this study, we investigated the mean
body weight and body weight gain of male
and female thin-tailed Sheep aged 11 and 12
months. Our results showed that the mean
body weight of male Thin-tailed Sheep was
13.65+1.65 kg and 15.38+1.87 kg, while female
thin-tailed Sheep was 12.48+1.87 kg and
13.65+2.00 kg, respectively. These values were
lower than the body weights reported in some
other local sheep Wonosobo sheep aged 6-12
months for males at 40.62+7.55 kg and females
at 35.72+3.58 kg [12]. Local Lamongan sheep
aged 6-12 months were as large as males, 16.25
and females, 17.53+5.19 [13]. Kisar sheep aged
6 months-12 months were 17.09+4.68 kg [14],
Garut sheep aged 6-12 months was 29.32+3.61
[2], Dorper Suffolk (DS) composite sheep aged
10-12 months was 27 kg [15]. Differences in
body weight of thin-tailed sheep are thought
to be influenced by genetics and the
environment. This follows the opinion of
Depison et al. [4], stating that differences in
sheep body weight can be caused by genetic
(breed), management, and environmental
factors. These findings provide valuable
information on the GH gene in thin-tailed
sheep and may contribute to future genetic
research in this species.
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The average body weight gain of male
and female thin-tailed sheep aged 11-12
months was 57.7+79g and 39+11.2g,
respectively. While these results are lower
compared to some other local sheep breeds,
such as Garut sheep (81.17+24.88g) [16],
Lamongan local sheep (150g) [17], male
Dorper sheep (47.2g) and female Dorper sheep
(30.6g) [18], it's important to note that the body
weight gain can be influenced by various
factors such as sex, rearing system, genetics,
and environment. It's believed that the
differences in body weight gain observed in
thin-tailed sheep could be attributed to genetic
factors, = management  practices, and
environmental conditions [19]. So, it's crucial
to carefully manage these factors to ensure
optimal growth and weight gain in thin-tailed
sheep.

According to the mean difference test
analysis, the average body weight and body
weight gain of male thin-tailed sheep aged 11-
12 months were significantly higher (P <0.05)
than that of their female counterparts. This
finding is consistent with the study by
Depison et al. [4], which revealed a significant
difference (P < 0.05) in the average body
weight between male and female Jambi thin-
tailed sheep. This is possibly due to rams
having a higher feed consumption capacity
compared to ewes [20]. Furthermore, male
livestock produce testosterone, an androgen
steroid hormone that regulates growth and is
produced by interstitial cells and adrenal
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glands. This hormone can increase the
metabolic rate in the body, resulting in faster
growth compared to female livestock [21].
These factors may explain the observed
differences in body weight and weight gain
between male and female thin-tailed sheep.
Therefore, it's essential to consider these
factors when managing thin-tailed sheep to
ensure optimal growth and weight gain.

The findings of this study revealed that
male thin-tailed sheep aged 11 months had a
larger body size compared to their female
counterparts. This result is consistent with the
study conducted by Depison et al. [4], which
found that male Jambi thin-tailed sheep had a
significantly greater body size compared to
females. Similarly, male Wonosobo sheep,
Purwakarta local sheep, and local Lamongan
sheep were also reported to have a greater
body size than their female counterparts
[12,13,22]. These findings suggest that sexual
dimorphism is a common characteristic in
sheep breeds, where males tend to have a
larger body size compared to females.
Understanding the differences in body size
between male and female sheep can help
farmers and breeders manage their flocks
more effectively, and ensure optimal growth
and productivity. Therefore, it's crucial to
consider these factors when selecting breeding
stock and developing breeding programs for
sheep.

The observed difference in body size
between male and female thin-tailed sheep can
be attributed to the larger body frame of males
compared to females. This difference may be
influenced by genetic factors, sex, and
hormones. Ananda et al. [21] suggested that
increasing the size of male livestock results in
androgen hormones that stimulate growth.
These androgen hormones can activate the
production of anabolic proteins, leading to
increased growth in male livestock and
resulting in larger body size compared to
female livestock [22]. Understanding the
factors that influence body size differences
between male and female sheep is essential for
developing effective breeding programs and
improving livestock management practices. By
considering genetic, hormonal, and sex-related
factors, farmers and breeders can optimize the
growth and productivity of their flocks.

Ultimately, this can lead to improved
profitability and sustainability in the sheep
farming industry. To identify the body size and
shape characteristics in livestock, principal
component analysis was employed [23].

The T2-hotelling analysis conducted in
this study clearly demonstrated that male
thin-tailed sheep have significantly (P<0.01)
larger body measurements compared to their
female counterparts. Livestock body sizes can
be influenced by various factors such as
genetics, origin, management, and mating
systems employed [24]. Interestingly, the
analysis revealed that the chest circumference
(ChC) was the most significant contributor to
body size equations in both male and female
thin-tailed sheep. Thus, ChC could be used as
an indicator of body size, as suggested by
Rohayati and Herawati [25], who emphasized
the importance of chest circumference, body
length, and withers height as key
characteristics of sheep body size, commonly
used to determine the quality of Garut sheep
breeds. Selecting rams with higher chest
circumference could potentially increase their
body size scores [26]. Moreover, linear body
measurements such as body length, chest
circumference, shoulder height, and hip
height could be used to estimate livestock
body weight, particularly in areas or locations
where scales are not available to measure
body weight [27]. Understanding the
significant ~body  measurements  that
contribute to body size equations can facilitate
selective breeding programs and livestock
management practices. By selecting rams with
higher chest circumference and incorporating
linear body measurements in the estimation of
body weight, farmers and breeders can
optimize  their flock's growth and
productivity. This can result in increased
profitability and sustainability in the sheep
farming industry.

According to the findings of this study,
the most significant factor that determines the
body shape of male and female thin-tailed
sheep is the chest depth (ChD). This indicates
that ChD is an essential identifier of body
shape, as it contributes the most to the shape
equation. These results align with the research
of Wattimena ef al. [14], which highlights chest
circumference, chest width, chest depth, body

https://jurnal.uns.ac.id/lar/index | 7



length, and shoulder height as the quantitative
characteristics of Kisar sheep that can be used
to standardize the quality of lamb breeds.
Furthermore, a wider chest depth indicates
that the respiratory organs and heart are
developing well, which supports the
formation of anaerobic energy that is essential
for the body's functions [15]. Therefore, chest
depth can serve as a crucial parameter in
breeding programs for improving the body
shape of thin-tailed sheep. Additionally, these
findings provide a valuable alternative for
estimating the body weight of livestock in
areas where scales are unavailable for
measurement, as linear body measurements
such as chest depth, body length, shoulder
height, and hip height can be used as an
accurate predictor of body weight [27].

The process of PCR amplification is a
crucial step in genetic research, and various
factors can influence its accuracy, including
annealing temperature, DNA concentration,
primer concentration, and magnesium chloride
[28]. In this study, we found that the GH|Mspl1
gene in the thin-tailed sheep population was
monomorphic, with an allele frequency of 1.00.
As described by previous research [11], a gene
is considered polymorphic if its allele
frequencies are less than 0.99. Interestingly,
these results are similar to a study by [29],
which showed that the GH gene in Palu sheep
was also monomorphic. However, other
studies at the same gene locus have shown
polymorphism, such as Depison et al. [3]
research on thin-tailed sheep in Jambi province.
Their  findings  showed  non-uniform
(polymorphic) conditions in both highlands
and lowlands, with a higher (+/+) genotype
frequency compared to (+/-) and (-/-) genotype
frequencies. These differences in gene
frequencies can result from various factors,
such as selection, mutation, population mixing,
inbreeding, outbreeding, and genetic drift [30].

The Kerinci thin-tailed sheep
population's uniform condition is believed to
be a result of high inbreeding. Unfortunately,
one of the issues with breeders is that they
only keep a few males in each cage, leading to
each female having the opportunity to mate
with the same male. The sheep are raised in a
semi-intensive manner where they roam
freely during the day and return to their pens
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in the afternoon. Thin-tail Sheep to mate in an
undirected manner without any records kept,
ultimately causing the population to become
highly inbreeding. Recording is essential for
sustainable breeding activities. Through
recording, breeders can gather information
about their livestock, which will be useful for
managing and breeding activities [29].

CONCLUSION

The study results indicate that the
average body weight, weight gain, and body
measurements of male Thin-tailed sheep were
higher than those of females. The body size
characteristic of male and female Thin-tailed
sheep is chest circumference, while the body
shape characteristic of male and female Thin-
tailed sheep is chest depth. The fragmentation
of the GH|Mspl gene in Thin-tailed sheep is
monomorphic, with only one genotype,
namely ++.

CONEFLICT OF INTEREST

The author of this manuscript confirms
that they have no conflict of interest with any
party or organization in relation to the
material discussed.

ACKNOWLEDGMENTS

The author would like to express their
sincere gratitude Prof. Dr. agr Asep Gunawan
S.Pt., M.Sc., for their guidance and support
during the research at the Animal Molecular
Genetics Laboratory, Division of Breeding and
Genetics, Department of Animal Production
Science and Technology, Faculty of Animal
Science, Bogor Agricultural University. The
contributions of colleagues who participated
in the research are also gratefully
acknowledged. Together, the efforts have led
to the successful completion of this research,
which contributes to the field of animal
science and genetics.

REFERENCES
1. Najmuddin, M., and M. Nasich. 2019.

Produktivitas induk domba ekor tipis di
Desa Sedan Kecamatan Sedan Kabupaten



Seprian. Ht et al. (2024) Livest. Anim. Res. 22(1): 1-10

Rembang. J. Trop. Anim. Prod. 20:76-83.
Doi: 10.21776/ub.jtapro.2019.020.01.10

2. Komariah, D. J. Setyono, and A. Aslimah.
2015. Karakteristik  kuantitatif = dan
kualitatif kambing dan domba sebagai
hewan qurban di mitra tani farm. Bul.
Peternak. 39:84-91. Doi: 10.21059/buletin-
peternak.v39i2.6712

3. Depison, A. Sarbaini, Jamsari, Arnim, and
Yurnalis. 2017. Association of growth
hormone gene polymorphism with
quantitative characteristics of thin-tailed
sheep using PCR-RFLP in Jambi province.
African ]. Biotechnol. 16:1159-1167. Doi:
10.5897/ajb2016.15783

4. Depison, W. P. B. Putra, Gushairiyanto, Y.
Alwi, and H. Suryani. 2021.
Morphometrics characterization of Thin-
Tail sheep in lowland and highland areas.
Trop. Anim. Sci. J. 44:386-398. Doi:
10.5398/tasj.2021.44.4.386

5. Yurnalis, Y., A. Arnim, S. Sarbaini, and J.
Jamsari. 2017. Keragaman baru pada
daerah ujung gen hormon pertumbuhan
sapi pesisir ternak lokal Sumatera Barat. ].
Peternak. Indones. 19:107-113. Doi: 10.-
25077/jpi.19.3.103-109.2017

6. Hartatik, T., D. E. Putra, S. D. Volkandari,
T. Kanazawa, and S. Sumadi. 2018.
Genotype analysis of partial growth
hormone gene (GH891Mspl) in pesisir
cattle and simmental-pesisir crossbred
cattle. J. Indones. Trop. Anim. Agric. 43:1-
8. Doi: 10.14710/jitaa.43.1.1-8

7. Trasia, R. F. 2020. Nested polymerase chain
reaction (Nested-PCR) as a diagnostic
technique for intestinal helminth infection.
J. Al-Azhar Indones. 5:183-185. Doi:
10.36722/sst.v5i4.427

8. Anggraini, A. D. E. B. Koendhori, H.
Pramono, and D. D. Wahyono. 2017.
Polymorphism analysis of the coagulase
gene in isolates of methicillin-resistant
staphylococcus  aureus  with  Alul
restriction sites. Heal. Sci. J. Indones. 8:19-
24. Doi: 10.22435/hsji.v8i1.6865.1-6

9. Ewida, R. M. and D. S. M. Abd El-Magiud.
2018. Species adulteration in raw milk
samples using polymerase chain reaction-
restriction fragment length polymorphism.
Vet. World. 11:830-833. Doi: 10.14202/-
vetworld.2018.830-833

10. Gaspersz, V. 2006. Teknik analisis dalam
penelitian percobaan. Penerbit Tarsito,
Bandung.

11.Nei, M. and S. Kumar. 2000. Molecular
evolution and phylogenetics. Oxford
University Press, New York.

12.Haryanti, Y., E. Kurnianto, and C. M. S.
Lestari. 2015. Pendugaan bobot badan
menggunakan ukuran-ukuran tubuh pada
domba Wonosobo. J. Sain Peternak.
Indones. 10:1-6. Doi: 10.31186/jspi.id.10.-
1.1-6

13. Yantoro, A. D., W. Wardoyo, and R. K.
Dewi. 2020. Identifikasi sifat kuantitatif
dan kualitatif domba lokal di Desa
Jotosanur Kecamatan Tikung Kabupaten
Lamongan. Int. J. Anim. Sci. 3:124-128. Doi:
10.30736/ijasc.v3i04.29

14. Wattimena, J., J. Labentubun, and M.
Matatula. 2014. Sifat-sifat kuantitatif dan
kualitatif domba Kisar jantan. Agrinimal J.
IImu Ternak dan Tanam. 4:72-76.

15. Nurfaridah, A., S. B. Komar, and S.
Nurachma. 2012. Indeks kumulatif ukuran-
ukuran tubuh dan bobot badan domba
komposit betina dewasa sebagai domba
pedaging (studi kasus di kandang
percobaan Fakultas Peternakan Universitas
Padjadjaran). Students e-Journal.

16.Rachman, R. N., D. Rahmat, B. Ayuningsih,
F. T. Santoso, T. Dhalika, and I. Hernaman.
2021. Kurva pertambahan bobot badan
domba Garut jantan 13-16 bulan diberi 80%
hijauan dan 20% konsentrat. Jurnal
Peternakan. 18:122-128. Doi: 10.31602/-
zmip.v47i1.5360

17. Ahmad, I, B. Mukwakhid, and U. Ali.
2023. Pengaruh tingkat penggunaan ampas
bir  terfermentasi aspergillus  niger
terhadap kosumsi pakan pertambahan
bobot badan dan konversi pakan pada
domba lokal. J. Din. rekasatwa. 6:52-58.

18. Gebreyowhens, W., M. Regesa, and A.
Esifanos. 2017. Improving live body weight
gain of local sheep through crossbreeding
with high yielding exotic Dorper sheep
under smallholder farmers. Int. J. Livest.
Prod. 8:69-71. Doi: 10.5897/ijlp2016.0316

19.Khanza, K. N., G. Gushariyanto, and D.
Depison.  2021. Hubungan antara
karakteristik telur dengan bobot telur dan
bobot Day Old Duck (DOD) dengan bobot

https://jurnal.uns.ac.id/lar/index | 9



badan itik Kerinci pada berbagai tingkat
umur. J. [Imu dan Ind. Peternak. 7:159-174.

20. Ashari, M., R. R. A. Suhardiani, and R.
Andriati. 2015. Tampilan bobot badan dan
ukuran linier tubuh domba Ekor Gemuk
pada umur tertentu di Kabupaten Lombok
Timur. J. Ilmu dan Teknol. Peternak.
Indones. 1:24-30.

21. Ananda, M. K., P. Sampurna, and T. S.
Nindhia. 2020. Pendugaan bobot karkas
sapi bali jantan dan betina berdasarkan
panjang badan dan lingkar dada. Indones.
Med. Veterinus. 9:512-521. Doi: 10.19087/-
imv.2020.9.4.512

22.Subhandiawan, H., S. B. Komar, and N.
Suwarno. 2016. Persamaan laju
pertumbuhan domba lokal jantan dan
betina umur 1-12 bulan yang ditinjau dari
panjang badan dan tinggi pundak.
Students e-Journals. 1-13.

23.Putri, A. B. S. R. N., G. Gushairiyanto, and
D. Depison. 2020. Bobot badan dan
karakteristik morfometrik beberapa galur
ayam lokal. J. lImu dan Teknol. Peternak.
Trop. 7:256-264. Doi: 10.33772/jitro.v7i3.-
1215

24.Hikmawaty, A. Gunawan, R. Noor, and J.
Jakaria. 2014. Identifikasi ukuran tubuh
dan bentuk tubuh sapi Bali di beberapa
pusat pembibitan melalui pendekatan

10 | https://jurnal.uns.ac.id/lar/index

Seprian. Ht et al. (2024) Livest. Anim. Res. 22(1): 1-10

analisis komponen utama. J. Ilmu Produksi
dan Teknol. Has. Peternak. 02:231-237.

25.Rohayati, T. and E. Herawati. 2020.
Identifikasi ukuran-ukuran tubuh domba
Garut rancabango Kabupaten Garut. J.
IImu Peternak. 4:47-53.

26.Malewa, A. D. and S. Salmin. 2008.
Karakteristik domba lokal Palu. J. Agrol.
15:68-74.

27.Sahrani, I., L. O. Nafiu, and R. Badaruddin.
2022. Korelasi antara bobot badan dan
ukuran-ukuran tubuh kambing kacang di
Kota Kendari. J. Ilm. Peternak. Halu Oleo.
4:177-183. Doi: 10.56625/jipho.v4i3.27016

28.Rosiana, I. W. and I. G. Widhiantara. 2018.
Optimalisasi produk PCR (Polymerase
Chain Reaction) pada analisa keragaman
genetik mikrosatelit burung Kakatua Kecil
Jambul Kuning (Cacatua sulphurea). ].
Media Sains. 2:37-42.

29.Malewa, A. D. 2019. Keragaman gen
hormon pertumbuhan domba Palu dengan
metode PCR-RFLP. J. AgriSains. 3:144-153.

30.Fastawa, R., C. Sumantri, A. Gunawan, and
S. Murtini. 2019. Pemberian anti-myostatin
pada induk serta keragaman gen
myostatin dan asosiasinya terhadap
potongan karkas anak ayam Sentul (F1). J.
IImu Produksi dan Teknol. Has. Peternak.
7:22-28. Doi: 10.29244/jipthp.7.1.22-28



