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ABSTRACT: This study aimed to estimate the value of genetic correlation and the regression equation
between body weight and body measurements of male Ongole crossbred (PO) cattle across various
age groups. The sample used consisted of 80 male PO cattle divided into four age groups: Io (<18
months), I1 (18 to 24 months), I (24 to 30 months), and Is (>30 months). The parameters observed
include body weight (BW), body length (BL), body height (BH), hip height (HH), and chest
circumference (CC). Correlation and regression data were analysed using the Excel program; the
regression between body weight and body size was analysed using the best subset regression method.
The results showed a strong to robust genetic correlation between body weight and body size, with
the highest correlation value in chest circumference (CC) in all age groups (0.92-0.98). The regression
equations revealed that chest circumference had the highest regression coefficients (ranging from 2.36
to 3.87), indicating that it is the most reliable body size measurement for predicting body weight in PO
cattle. This study concludes that chest circumference can be used as a reliable parameter to estimate
the weight of PO cattle in various age groups, especially for farmers who do not have access to scales.
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through genetic correlation analysis and the use
of regression equations. According to Rezende et

INTRODUCTION

Ongole Crossbred (PO) cattle are one type of
local beef cattle that is widely raised and has
spread throughout Indonesia. PO cattle, with
their ability to adapt well to tropical
environments, have become a significant
contributor to the national meat supply (SNI,
2025). In addition, PO cattle have high resistance
to hot temperatures, can withstand various
diseases, and are efficient in converting feed into
meat. However, according to Erni (2023), efforts
to maintain and improve the genetic quality of
PO cattle are still relatively minimal.

This has become one of the challenges in
improving livestock productivity and quality.
Efforts to improve the genetic quality and
productivity of livestock can be carried out

al. (2022), positive correlation results in the body
weight of young livestock are beneficial for
selection and assist in the genetic improvement
program in each generation.  Additionally,
Ramona et al. (2023) state that the age difference
in Ongole crossbred cattle can lead to a high
correlation value. Therefore, it is necessary to
consider age in an analysis.

Livestock growth is closely related to age;
therefore, when measuring livestock body size,
specifically body length and chest circumference,
which are used to estimate body weight and
carcass weight, it is necessary to divide them into
various age groups. (Suliani et al. 2017).
Understanding genetic correlation and regression
equations enables farmers to more easily estimate
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livestock weight without relying on scales that are
difficult for them to access, as not all farmers have
access to scales, especially for large livestock.
According to Erni and Triasih (2023), in several
smallholder farms, scales for cattle are often
unavailable.

Several previous studies have examined the
genetic correlations and regression relationships
between body weight and body size
measurements (chest circumference, body length,
and hip height) in various cattle breeds, including
Ongole crossbred (PO) cattle, such as the study by
Ramona et al. (2023) On PO cattle, which only
targeted females aged 34 years, Mubarak et al.
(2024) on Madura cattle, Febriyanti et al. (2024) on
Saburai goats, and Yanto et al. (2021) On
Brahman Cross cattle. However, there has been
no research on estimating the genetic correlation
and regression values of male Ongole crossbred
cattle at various age groups. Therefore, the
research needs to be conducted to assess the
genetic correlation values and regression
equations between body weight and body size of
PO cattle at various age groups. The results of the
research are expected to be used as a basis for
genetic selection and weight estimation using
body measurements that are more accurate,
efficient, and applicable in farm management.
This study also supports efforts to improve
selection efficiency, enhance the genetic quality of

livestock, and increase productivity in PO cattle
farming.

MATERIALS AND METHODS

Materials

The material used in this study consisted of
80 male Ongole crossbred (PO) cattle divided into
four age groups: Iy (<18 months), I (18 to 24
months), I> (24 to 30 months), and Is (>30 months).
The determination of age was based on farmer
records. The material was taken based on a
survey using a purposive sampling technique.

Methods
The observed parameters include references
to Figure 1:

1. Body weight (BW) by weighing livestock
using a body scale

2. Chest circumference (CC) by wrapping a
measuring tape around the chest, right
behind the hump.

3. Body length (BL) by measuring from the
tuber humeri to the tuber ischii.

4. Body Height (BH): by measuring precisely
behind the scapula from the dorsal point to
the ground.

5. Hip height (HH): by measuring straight
from the os coxae to the ground

Figure 1. Livestock body measurement (Erni, 2016)
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Data Analysis
The obtained data were analysed using
correlation and regression with the help of Excel,

using the correlation formula referring to
Mubarak et al. (2024):

) TXY — YXYY/n
Vv (ZX2 - (EX)?/m) (TY2 - (IV)¥/n)

r

Explanation:
r = Correlation coefficient
X = First variable (independent variable)
Y = Second variable (dependent variable)
n = Number of measurements

The regression between body weight and
body measurements was analysed using the best
subset regression method, referring to Gaspersz
(1992):

A

Y =a+bX

Explanation:
Y = estimated value of the dependent variable
X = value of the independent variable

a = the y-intercept of the regression line or the
estimated value Y when x= 0

b = the gradient of the regression line (the change
in the estimated value of Y’ per unit change in
the value of x)

Table 1. Criteria for genetic correlation values

Correlation .
.. . Level of correlation
coefficient interval

0.00-0.19 Very low
0.20-0.39 Low
0.40-0.59 Currently
0.60-0.79 Strong
0.80-1.00 Very strong
Source: Tetletlora et al. (2023).
RESULTS AND DISCUSSION

Genetic correlation of body weight with body
size in PO cattle

The results of the genetic correlation
between body weight and body size of PO cattle,
as shown in Table 2, indicate a strong to powerful
relationship between the body weight of PO cattle
and body size, with a correlation interval between
0.60 and 1.00.

Table 2. Genetic correlation values of body weight with body size of PO cattle at various ages.

Age Group BW-BL BW-BH BW-HH BW-CC
Io 0.94 0.91 0.93 0.98
I 0.83 0.77 0.76 0.92
I 0.90 0.70 0.69 0.95
I3 0.87 0.77 0.75 0.93

Note: BW = Body Weight, BL = Body Length, BH = Body Height, HH = Hip Height, CC = Chest
Circumference, Ip = <18 months, I1 = 18-24 months, I> = 24-30 months, Iz = >30 months.

The genetic correlation values of PO cattle
aged <18 months between body weight and body
length, height, hip height, and chest
circumference all show robust correlations in
succession, namely 0.94, 0.91, 0.93, and 0.98. The
genetic correlation between body weight and
chest circumference (CC) reached the highest
value, namely 098, compared to other body
measurements. The genetic correlation values for
ages 18 to 24 months, between body weight and
body measurements, show robust correlations in

succession, namely 0.83, 0.77, 0.76, and 0.92.
Where the genetic correlation between body
weight and chest circumference (CC) reaches the
highest value, namely 0.92, compared to other
body measurements. The genetic correlation
values for ages 24-30 months between body
weight and body measurements show strong to
robust correlations, specifically 0.90, 0.70, 0.69, and
0.95, respectively. Where the genetic correlation
between body weight and chest circumference
(CC) reaches the highest value, namely 0.95,
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compared to other body measurements. The
genetic correlation values for individuals aged
greater than 30 months, between body weight
and body measurements, show robust
correlations in succession, namely 0.87, 0.77, 0.75,
and 0.93. Where the genetic correlation between
body weight and chest circumference (CC)
reaches the highest value, namely 0.93, compared
to other body measurements, according to
Shamad et al, (2023), based on the highest
correlation value between chest circumference
and body weight, chest circumference can be
used as a reference to estimate body weight.

The results of this study were higher than
those reported by Mubarak et al. (2024), where
the correlation of body weight with the chest
circumference of Madura cattle at ages <18
months, 18 to 24 months, and 24 to 36 months
was 0.89, 0.56, and 0.93, respectively. According
to (Galib et al. 2017) In their research, a high
genetic correlation was found between chest
circumference and buffalo body weight, as well as
between hip height and buffalo body weight. The
research results of Indonant et al. (2024) also show
that chest circumference has a very high
correlation level with the body weight of Limpo
cattle, reaching 0.90. Therefore, a strong
relationship exists between chest circumference
and body weight in Limpo cattle. Meanwhile,
according to Tetletlora et al. (2023)The correlation
value between the body weight of Lakor goats
and body length is exceptionally high, with a
correlation coefficient of 0.97. In the study by
Kusuma et al. (2024), the correlation level between
body size and body weight of Brangus cattle
reached a value of 0.84.

Based on the estimated correlation values
between body weight and body measurements of
PO cattle in this study, it was found that chest
circumference has a robust correlation with body
weight. According to Salem et al. (2024)The
growth of body measurements, such as chest
circumference, body length, and shoulder height,
influences the increase in body weight. This
occurs because growth involves not only the
addition of musce and fat but also the
development of body structures, such as bones.
Herfan et al. (2023) weight gain is an indicator to
determine the growth rate of livestock and
Husmaini et al. (2024) there is a correlation
between selection for body size and skeletal

growth, as evidenced by the positive selection
that occurred during the domestication of ducks,
which supported genes related to skeletal
development, affecting body size and bone
morphology.

The extreme correlation value in chest
circumference observed in this study can serve as
a reference and an effective parameter for
predicting the weight of PO cattle, particularly for
farmers who do not have access to scales.
According to Pikan et al. (2018), in Mubarak et al.
(2024)The measurement of livestock weight can
be directly taken using a scale. However, in
smallholder farms, special scales for large
livestock are generally not available; scales are
only found in specific locations, such as animal
markets or slaughterhouses.

Genetic correlation of PO cattle body weight at
various age groups

The results of the genetic correlation of PO
catle body weight at various age groups
presented in Table 2 show that the genetic
correlation between body weight and body
length (BL) at ages <18 months, 18 to 24 months,
24-30 months, and >30 months are 0.94; 0.83; 0.90;
and 0.87 respectively, with the genetic correlation
between body weight and body length (BL) at
ages <18 months reaching the highest value of
094 compared to other ages. The genetic
correlation values between body height (BH) at
ages <18 months, 18 to 24 months, 24-30 months,
and >30 months are 091, 0.77; 0.70; and 0.77
respectively, with the genetic correlation between
body height (BH) at age <18 months reaching the
highest value, which is 0.91 compared to other
ages. The genetic correlation values between
body weight and hip height (HH) at ages <18
months, 18 to 24 months, 24 to 30 months, and
>30 months are 093; 0.76; 069, and 0.75
respectively, with the genetic correlation between
body weight and hip height (HH) at age <18
months reaching the highest value, which is 0.93
compared to other ages. The genetic correlation
value between body weight and chest
circumference (CC) at ages <18 months, 18 to 24
months, 2430 months, and >30 months
consecutively are 0.98; 0.92; 0.95; and 0.93, where
the genetic correlation between body weight and
chest circumference (CC) at <18 months of age
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reaches the highest value, which is 0.98 compared
to other ages.

The average correlation value of body
weight at various ages is highest at age 10, which
is caused by the rapid and swift growth of bones
and muscles in young individuals, influenced by
both genetic and environmental factors.
According to Lawrence et al. (2012), bone and
muscle growth peak at a young age but then slow
down as one gets older.

In this study, the genetic correlation value
between body weight and body size at various
age groups was found to be highest in the chest
circumference of young PO cattle, where growth
in young cattle directly affects the chest

circumference.  Falconer and Mackay (1996)
stated that genetic selection based on parameters
with high genetic correlation to production traits
can accelerate the process of genetic improvement
in livestock populations.

Regression equation for estimating the weight
of PO cattle at various age groups

The results of the regression equation for
estimating the weight of PO cattle at various age
groups are presented in Table 3. These results
were obtained by regressing body measurements,
including body length (BL), Body Height (BH),
hip height (HH), and Chest Circumference (CC),
which serve as indicators of body weight in both
youth and adulthood.

Table 3. Regression Equation of Body Weight with Body Size of PO Cattle at Various Age Groups

Age Groups Regression Equation
Io BW =-22215 +1.06BL - 0.23BH - 0.05HH + 2.36CC
Iy BW =-391.38 + 1.59BL - 0.24BH + 0.44HH + 2.79CC
I BW = -541.95 + 2.21BL +0.39BH - 0.10HH + 3.29CC
IE BW =-597.78 + 2.36BL + 0.53BH - 0.63HH + 3.87CC

Note: BB = Body Weight, BL = Body Length, BH = Body Height, HH = Hip Height, CC = Chest
Circumference, Ip = <18 months, I1 = 18-24 months, I> = 24-30 months, Iz = >30 months.

The regression equation aims to estimate
body weight based on the body measurements of
cattle of various age groups. The regression
equation is used to measure the extent to which
each body measurement influences body weight.
The regression equations for PO cattle in this
study include those for ages <18 months, which is
BW = -222.15 + 1.06BL — 0.23BH - 0.05HH +
2.36CC; for ages 18-24 months, BW = -391.38 +
1.59BL — 0.24BH + 0.44HH + 2.79CC; for ages 24-30
months, BW =-541.95 + 2.21BL +0.39BH — 0.10HH
+ 3.29CC; and for ages >30 months, BW =-597.78
+2.36BL + 0.53BH - 0.63HH + 3.87CC. This result
can be explained by the fact that each lcm
increase in body length, height, and chest
circumference will, respectively, lead to increases
in body weight of 2.36kg, 0.53kg, and 3.87kg. The
results of this study are higher than those of
Ramona et al. (2023) for the regression equation
for PO cattle aged 3 to 4 years, which is BW = -
317.7950 + 2.3067CC + 1.1654BL + 0.7306HH. The
results of research by Yanto et al. (2021) on
Brahman cross cattle, with a determination
coefficient value (R?) of 0.602, indicate that body

weight is influenced by body length and chest
circumference by 60.2%.

In the regression equation of this study, it
shows that the regression coefficient for body
height (BH) is negative at ages <18 months and 18
to 24 months, as well as the regression coefficient
for hip height (HH) is negative at ages <18
months, 24 to 30 months, and >30 months. This
indicates that BH and HH do not always have a
positive correlation with body weight at those
ages. These findings are supported by Prastowo
et al. (2020), who state that vertical growth (height
and hip height) tends to slow down after cattle
reach a certain age. Meanwhile, the regression
coefficients for chest girth increase with age,
specifically 2.36, 2.79, 3.29, and 3.87. The chest
circumference in all age groups has the highest
regression coefficient compared to body
measurements (body length, height, and width).
This indicates that chest circumference (CC) is the
body measurement most capable of predicting
the weight of PO cattle at all age groups. A good
regression equation for estimating body weight at
various ages is based on body measurements,
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specifically chest circumference. According to
Galib et al. (2017)The best model for estimating
the body weight of swamp buffalo can be done
using regression that utilises body measurements
such as chest circumference and hip height.
According to Umami et al. (2021), regression
models enable the wunderstanding and
measurement of the influence of each analysed
factor.

CONCLUSION

This research concluded a strong correlation
between body weight and body measurement in
Ongole Crossbred (PO) cattle, with chest
circumference  demonstrating the  highest
predictive value. Therefore, chest circumference
can be used as a parameter to estimate the body
weight of Ongole Crossbreed cattle at various age

groups.

REFERENCES

Erni, N. (2016). Evaluation of Phenotypic
Diversity of Pasundan Cattle in Ciamis
Regency, West Java as Part of Production
Standardisation. Thesis, Bogor
Agricultural University (IPB).

Erni, N. (2023). Performance of Java Cattle,
Ongole Crossbred, and Simmental Ongole
Crossbred Raised Under the Same
Conditions. Agriovet Journal, 5(2), 39-52.

Erni, N., & Triasih, D. (2023). Training on the
Utilisation of the Android Cattle Weighing
Application in the Sumber Mulya Village,
Bulik  District, Lamandau Regency.
Martabe: Journal of Community Service, 6(7),
2447-2452.

Falconer, D. S, & Mackay, T. F. C. (1996).
Introduccion a la Genetica Cuantitativa.
Longman.

Febriyanti, L. N., Dakhlan, A. Husni, A, &
Qisthon, A. (2024). Correlation and
Regression  Analysis between Body
Volume and Body Weight of Saburai Goats
Using Linear Equations (Case Study in the
Makmur II Farmer Group, Gisting District,
Tanggamus Regency, Lampung Province).
Journal of Livestock Research and Innovation,
8(4), 729-736.

Galib, I., Sumantri, C., & Gunawan, A. (2017).
Application of linear body measurements
as predictors of body weight in swamp
buffalo. Journal of Animal Production and
Technology, 5(1), 41-45.

Herfan, H.,, Umar, U, & Husni, H. (2023).
Combination of Pakchong Grass and
Indigofera Leguminosa to Improve Body
Weight of Bali Cattle. AGRITROPICA:
Journal of Agricultural Sciences, 6(1), 1-7.

Husmaini, L. Suhartati, & Heryandi, Y. (2024).
Diversity of Quantitative Characteristics of
Sikumbang Jonti Ducks and Peking Ducks.
International  Journal of Agriculture and
Biosciences, 13(3), 397-401.

Indonant, H. M., Husni, A., Qisthon, A, &
Dakhlan, A. (2024). Estimation of the body
weight of limpo cattle through body size
and body volume using non-linear
regression equations at KPT Maju
Sejahtera, Tanjung Sari District, South
Lampung Regency. Journal of Livestock
Research and Innovation, 8(3), 470-478.

Indonesia, S. N. (2015). Beef Cattle Breeding - Part
5: Ongole Crossbreeds. SNI, 7651, 2015.

Kusuma, S. B., Hafizah, H. N., & Wulandari, S.
(2024). The Accuracy of Estimating the
Weight of Brangus Cattle Using the
Schrool Formula, Arjodarmoko Formula,
Lambourne Formula, and Multiple Linear
Regression. Halu Oleo Animal Husbandry
Scientific Journal, 6(4), 379-386.

Lawrence, T. L. ], et al. (2012). Crecimiento y
Desarrollo de Animales de Granja. Wiley-
Blackwell.

Mubarak Z, S., Maylinda, S., & Ciptadi, G. (2024).
Correlation and Regression of Body
Weight and Morphometric Measurements
of Madura Racing Cattle in Different Age

Groups. Journal of Tropical Animal
Production, 25(1), 51-58.
https:/ /doi.org/10.21776 / ub.jtapro.2024.0
25.01.6

Prastowo, B., et al. (2020). Cambios Relacionados
con la Edad en las Correlaciones Genéticas
del Peso Corporal y las Medidas en el
Ganado Cruce Ongole. Revista de Ciencia
Animal Tropical, 43(2), 89-97.

Ramona, P., Muhtarudin, M., Adhianto, K., &
Dakhlan, A. (2023). Correlation and
regression  analysis  between  body
measurements and body weight of Ongole
crossbred female cattle in Buay Pemuka
Peliung District, East OKU, South
Sumatra. Journal of Livestock Research and

Innovation, 7(3), 342-352.
https:/ /doi.org/10.23960/jrip.2023.7.3.342
-352

Rezende, M. P. G., Malhado, C. H. M., Biffani, S.,
Carrillo-Tabakman, J. A., Fabbri, M. C,
Crovetti, A., Carneiro P. L. S. and Bozzi, R.

12



Erni et al. 2025: Correlation and regression between body measurements and body weight of Ongole ...

(2022). Heritabilidad y correlacién
genética del peso corporal y la relacion de
Kleiber en razas de ganado bovino
Limousin y Charolais. Animal, 16(5),
100528.

Salem, K. N., Pendong, A. F.,, Waani, M. R, &
Satu, T. (2024). Quality class of Ongole
crossbred heifers based on quantitative

performance tests in traditional
maintenance systems in Kawangkoan
District, Minahasa Regency. ZOOTEC,

44(1),107-115

Shamad, Z., Widyananda, C. S, &
Nurgiartiningsih, V. M. A. (2023).
Correlation between body size and carcass
weight of Madura cattle in Pamekasan.
Journal of Applied Animal Science, 6(2), 72-
81.

https:/ / publikasi.polije.ac.id /index.php/jipt/art
icle/view /3307

Suliani, S., Pramono, A., Riyanto, J., & Prastowo,
S. (2017). Relationship of Body Sizes to
Body Weight of Male Simmental Ongole
Crossbred Cattle in Various Age Groups at
the Jagalan Cattle Slaughterhouse in

Surakarta. Amnimal Science, 15(1), 16.
https://doi.org/10.20961/sainspet.v15il.4
998

Tetletlora, L. A., Rajab, R., and Joseph, G. (2023).
Correlation of Body Measurements with
Body Weight of Young Male Lakor Goats.
Musamus Journal of Livestock Science, 6(2), 1-
6.

Umami, N., Hernawan, A., & Wirawan, 1. G. P.
W. W. (2024). Application of Linear
Regression for Predicting Cattle Body
Temperature Using Smart Livestock Data
from PT Telkom Indonesia: A Case Study
in Pengengat Village. JTIKA, 6(2), 448-460.

Wiyatna, M. F., E. Gunardi, and K. Mudikdjo.
(2012). Productivity of Peranakan Ongole
Cattle on the traditional farm system in the
Sumedang Region. Journal of Animal
Science, Padjadjaran University, 12(2), 22-

25.

Yanto, O., Hamdani, M. D. 1., Kurniawati, D., &
Sulastri, S. (2021). Correlation and
regression  analysis = between  body
measurements and body weight of

Brahman cross (BX) female cattle at KPT
Maju Sejahtera, Trimulyo Village, Tanjung
Bintang District, South Lampung Regency.

Journal of Research and Innovation of
Animals, 5(2), 99-104.
https:/ /doi.org/10.23960/jrip.2021.5.2.99-
104

13



	Correlation and Regression Between Body Measurements and Body Weight of Ongole Crossbred Cattle in Various Age Groups
	Nurliani Erni*, Suhardi, Ari Wibowo and Kirana Dara Dinanti
	INTRODUCTION
	MATERIALS AND METHODS
	RESULTS AND DISCUSSION
	CONCLUSION
	REFERENCES



