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ABSTRACT

This research aimed to determine the relationship between chest circumference, body length, body weight and
daily gain in Crossbreed Dorper sheep. The samples used were 15 male F1 Dorper sheep and 15 female F1
Dorper sheep, aged 3.5 — 4 months, with an average weight of 30.88 +0.847kg. The survey study was conducted
using a random sampling method. The variables measured were chest circumference, body length, weight, and
daily gain. The results of the study show that: (1) the regression equation for chest circumference on body weight
Y = 0.77+0.64 CC for Rams and Y = 2.35+0.57 CC for Ewes, (2) the regression equation for body length on
body weight Y =-30.27+1.12 BL for rams and Y = -16.59+0.80 BL for ewes, (3) multiple regression equation of
chest circumference and body length on body weight Y = 7, 94+ 0.75 CC - 0.21 BL for rams and Y = -
4.47+0.45 CC+0.22 CC for ewes. The correlation coefficient (r) is close to +1.0, indicating that the relationship
between the two variables is powerful and positive. It was concluded that the chest circumference and body
length have a solid positive relationship with body weight. The body weight of Crossbreed Dorper sheep can be
predicted accurately using chest circumference and body length. However, the daily gain of Crossbreed Dorper
sheep cannot be estimated using chest circumference and body length because the coefficient of determination is

low.
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INTRODUCTION

The need for lamb meat is increasing
yearly, so efforts are needed to improve sheep
performance and productivity in meeting national
meat needs. One of the efforts to increase sheep
productivity is to bring in Dorper Sheep. Dorper
Sheep rearing is carried out to meet the needs of
the sheep meat market at home and abroad. The
next goal is to be developed as a breed that can
be crossed with local sheep to increase the
population and productivity.

Dorper sheep is one type of meat sheep
derived from the cross of the Dorset Horn sheep
(South-West England) and The Blackhead
Persian (Persia) (Noor and Hidayat, 2017).
Dorper sheep have excellent qualifications as
meat, among which they can reach a weight of 36
kilograms at the age of 3.5-4 months. Dorper
sheep have excellent adaptability, physical
toughness, reproduction rates, and a high carcass.
The productivity of the Dorper Sheep can be seen
from their rapid growth. Adult male Dorper
sheep can reach weights from 110 to 130 kg, and
ewes can reach weights from 80 to 110 kg.

Body weight is an essential aspect of
livestock because it can be used to determine
animal feed and buying and selling needs
(Trisnawanto et al., 2012). Livestock buying and

selling transactions in Central Java are still
carried out with a body weight estimation system
without weighing, so many farmers lose money
due to body weight estimation errors (Basbeth,
2015). Livestock weight can be determined by
two methods: the weighing method and the
estimation method. The most accurate method is
weighing, using scales to weigh sheep so that the
exact weight of the sheep is known. Weighing
methods have limitations on tools and labour and
can pressure livestock. When weighing livestock,
they feel threatened and stressed, so they behave
aggressively (Aditia et al., 2018).

Problems often occur if you want to
measure livestock body weight on a large enough
scale, requiring a lot of tools, energy, and time,
making it less effective and efficient. According
to Takaendan et al. (2012), many types of
portable scales exist. Still, they are not enough to
overcome the problem of measuring more
practical, easy, and cheap without reducing
effectiveness in work. Because of these
limitations, another method is needed to
determine the body weight of sheep. The method
that can be used in estimating body weight. There
are several methods for estimating livestock
weight, one of which is through correlation
analysis and linear regression analysis.
Correlation of linear body size of cattle, such as
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chest circumference and body length with body
weight. This method is closely related to
livestock production, so it is often used to
estimate livestock weight (Satrio et al., 2019).

This study aimed to determine the
relationship between body length and chest
circumference to average daily gain (ADGQG)
through regression equations for both measures.
This information can provide formulas for the
approximate body weight of F1 sheep Garut cross
sheep Dorper.

MATERIALS AND METHODS

The research was conducted from May 6,
2023, to June 6, 2023, at PT Ayodhya Agro
Abadi, Karang Tengah Village, Wonosari
District, Gunung Kidul Regency, Yogyakarta.
The samples used were 15 male Dorper F1 Sheep
and 15 female Dorper F1 Sheep, aged 3.5-4
months, with an average body weight of 30.88 =
0.847 kg. Equipment includes hanging scales,
tape measure (cm), and stationery.

The data collection method is the survey
method, which measures chest circumference and
body length and weighs body weight. Random
sampling was conducted on 15 male F1 Dorper
sheep and 15 female F1 Dorper sheep.

Correlation analysis and linear regression
analysis are used to analyze the data that has been
obtained. The correlation value is known by
using the formula:

2X3Y
T XY - 28

- x? En?
JEx2-C 5 vz B0

Information:

r: Correlation

X: Linear size of the body
Y: Body weight

n: Total sample

How much influence chest circumference
and body length affect body weight and ADG F1
Dorper sheep can be seen from the coefficient of
determination using the formula: Sudjana (1996)

Coefficient of determination = r2 x 100%

The regression line equation is used to
estimate the body weight of the Dorper F1 sheep
using chest circumference and body length. The
regression line equation formula is as follows
(Sugiono, 2017)

Y =a+bX;+bX;s

Information:

Y: Dependent variable

a: Constant

b1, ba: Regression coefficient
X1, X2: Independent variables

RESULTS AND DISCUSSION

Body Measurement, Body Weight, and
ADG Sheep F1 Dorper

The average chest circumference, body
length, body weight, and daily weight gain
(ADG) of Dorper F1 sheep are presented in Table
1.

Table 1. Average chest circumference, body length, body weight and ADG

g Chest circumference Body length Body weight Average daily gain
ex
Cm Kg
Male 48.42 +£2.00 55.53+£1.03 32.18 +£1.31 0.16 +0.02
Female 47.35+2.44 57.35+ 1.60 29.58 + 1.46 0.15+0.03

The research data showed male Dorper
F1 sheep had an average chest circumference of
48.2 cm with a standard deviation of 2.00, an
average body length of 55.53 cm with a standard
deviation of 1.03 cm, an average body weight of
32.18 kg with a standard deviation of 1.31 and
ADG 0.16 kg with standard deviation 0.02.
Female Dorper F1 sheep have an average chest
circumference of 47.35 cm with a standard
deviation of 2.44, an average body length of
57.35 cm with a standard deviation of 1.60 cm,

an average body weight of 29.58 kg with a
standard deviation of 1.46 and an ADG 0.15 kg
with standard deviation 0.03. Based on research
data, Dorper F1 sheep have a standard deviation
value close to the data's average value. The
standard  deviation value describes the
distribution of sample data. The higher the
standard deviation value, the farther the sample
point is from the data mean value (Hilmansyah et
al., 2019).
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The  Relationship  between  Chest
Circumference and Body Length with
Body Weight of Dorper F1 Sheep

The results of the calculation of the
correlation analysis of chest circumference and
body length with the body weight of the Dorper
F1 Sheep are shown in Table 2.

The effect of chest circumference on
body weight was very significant (p<0.05). The
correlation coefficient of chest circumference and
body weight is close to 1, meaning the
relationship between the two variables is
powerful and positive. As per Laya et al. (2018),
a positive correlation value close to 1 means a
robust correlation between two variables. The
correlation value was higher for chest
circumference than for body length. It shows that
the chest circumference measurement is more
accurate for estimating the body weight of the
Dorper F1 Sheep when compared to estimating
using body length. Hailithik et al. (2021) suggest
that chest circumference is highly correlated with
body weight so that it can estimate the live
weight of livestock.

The chest circumference of male F1
Dorper sheep has a more significant coefficient
of determination than female F1 sheep, which is
0.97, meaning that chest circumference
contributes 97% to body weight. The coefficient
of determination of chest circumference is greater
than that of body length, which shows that chest
circumference has more influence on body
weight than body length. It is because the chest

circumference is directly related to the chest
cavity and abdominal cavity, where the weight of
the cattle body is mainly on the chest and the
hips. The chest cavity has a significant influence
on body weight because the chest cavity contains
organs that grow as the animal grows, such as the
lungs and the heart (Yanto et al.,, 2021). The
more weight the body increases, the larger the
size of the chest circumference. Increased body
weight is followed by increased strength and
fertility of muscles around the chest so that the
chest circumference also increases. The effect of
body length on body weight is very significant (p
< 0.05). The correlation coefficient for female
body length is greater than that of males by 0.88.
Body length has a correlation coefficient close to
1, meaning that the solid and positive categories
include the relationship between body length and
body weight. It shows that body length can also
estimate body weight and chest circumference.
According to Satrio et al. (2019), the body parts
most closely related to body weight are chest
circumference and body length compared to other
body sizes. The body length of females also has a
more significant coefficient of determination than
males, which is 0.78, meaning that the
contribution of body length to body weight is
78%. Body length affects body weight and is
caused by spinal growth. It is in line with Yanto
et al. (2021), who state that body length is used to
estimate body weight due to its influence on
spinal growth.

Table 2. Relationship between chest circumference and body length to body weight of Dorper F1

sheep
. Male Female
Variable n r R2 p-value n R2 r p-value
Chest circumference 15 098 097 2.12x10-11 15 092 096 9.36x10-9
Body length 15 0.87 0.77 1.59x10-5 15 078 0.88 1.15x10-5
Chest circumference 15 198 (97  202¢10-10 15 094 097 3.34x10-8
+ Body length

Description: n = total sample; r = correlation coefficient; R? = R-square.

The effect of the combination of chest
circumference and body length on body weight
was very significant (p<0.05). The value of the
correlation coefficient is close to 1, showing that
chest circumference and body length with body
weight have a solid positive relationship. The
coefficient of determination of the combination
of chest circumference and body length of males
is more significant, reaching 0.97. The coefficient
of determination of 0.97 indicates that chest

circumference and body length affect 97% of
body weight, and other factors influence the rest.
The magnitude of the influence of chest and body
length on body weight causes chest
circumference and body length to be often used
as parameters for estimating body weight.
According to Ersi et al. (2018), in estimating
body weight, it is necessary to measure body
size, such as chest circumference and body
length.
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Relationship between Chest Circum-
ference and Body Length with Average
Daily Gain (ADG) of Dorper F1 Sheep

The calculation of the value of the
correlation analysis of the relationship between
chest circumference and body length with the
daily weight gain (ADG) of Dorper F1 sheep is
shown in Table 3.

The value of the correlation coefficient
and the coefficient of determination of chest
circumference and length against ADG F1
Dorper sheep is deficient. The correlation

coefficient on chest circumference, body length,
and its combination with ADG was r<0.5. The
correlation value means that both chest
circumference and body length have a low degree
of correlation with ADG. Per the statement by
Gogtay and Thatte (2017), if the correlation value
ranges from 0 to 0.5, then The positive
correlation is said to be low. Chest circumference
and body length affect less than 20% of ADG. It
shows that chest circumference and body length
cannot be used as an ADG F1 Dorper sheep
estimator.

Table 3. The relationship between chest circumference and body length to ADG F1 Dorper sheep

Variabl Male Female
ariable n r R? p-value n r R? p-value
Chest circumference 15 0.14 0.020 0.607 15 0.18 0.034 0.508
Body length 15 012 0016 0652 15 007 0.005 0.785
Chest ciroumference + Body 15 0.4 0021 0879 15 024 0.057 0.700

length

Description: n = total sample; r = correlation coefficient; R? = R-square.

Body Weight Estimation

The regression analysis results of
estimating the body weight of Dorper F1 sheep
using chest circumference and body length are
presented in Table 4. The regression equation
between chest circumference and body weight is
y=0.77 + 0.64 CC for rams and y = 2.35 + 0.57

CC for ewes. The equation shows that for every
increase of 1 cm of chest circumference, there is
an increase in body weight of 0.64 kg for rams
and 0.57 kg for ewes. According to Suliani et al.
(2017), chest circumference greatly influences
body weight. The larger the chest circumference,
the greater the body weight.

Table 4. Body weight estimation using regression equations.

Male

Estimating variables

Female

Regression Equation

Chest circumference
Body length
Chest circumference + Body length

Y =0.77+0.64 CC
Y =-30.27+1.12 BL
Y =794+0.75CC-0.21 BL

Y=2.35+0.57 CC
Y =-16.59+0.80 BL
Y =-4.47+0.45 CC+0.22 BL

Description: Y = Body weight; CC = chest circumference; BL =

The regression equation of body length
with body weight is y = -30.27 + 1.12 BL for
rams and y = -16.59 + 0.80 BL for ewes. The
equation means that for every 1 cm increase in
body length, there is an increase in body weight
of 1.12 kg for rams and 0.80 kg for ewes. The
longer the body size of the sheep, the more body
weight increases. An increase in body weight
accompanies every increase in body size because
size and body weight are closely related.
Nurfitriani et al. (2021) stated that the larger the
body size, the greater the weight gain of
livestock.

Body Length.
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Figure 1. F1 Dorper body weight chart by chest
circumference
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Multiple  regression  equation  of
combination of chest circumference and body
length y = 7.94+ 0.75 CC - 0.21 BL for rams and
y = -4.47+0.45 CC+0.22 BL for ewes. The chest
circumference and length combination regression
equation has the highest accuracy. It can be seen
from the highest correlation value compared to
the correlation value of chest circumference and
body length correlation value (Table 2).
Estimating body weight using multiple regression
equations is more accurate, as both variables will
be combined for accuracy in body weight
estimates. Ikhsanuddin et al. (2018) state that
multiple regression equations are more accurate
for cattle weight estimation than single regression
equations.
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Figure 2. Female Dorper F1 body weight chart by
body length

CONCLUSION

The study results concluded that chest
circumference and body length have a very close
positive relationship with the body weight of the
Dorper F1 Sheep. The most accurate estimation
of the body weight of the Dorper F1 Sheep can
be done based on a combination of chest
circumference and body length. At the same time,
chest circumference and body length cannot be
used to suspect ADG F1 Dorper sheep because
they have a low positive relationship.
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