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Abstract. Ongole Grade (OG) cattle is one of the local Indonesian cattle and is the result of a crossbreeding between Sumba
Ongole cattle and Java cattle. This study aimed to find the fittest prediction of body weight of OG cattle using body volume
and body measurements (chest girth and body length) which were analyzed using their correlation and regression equations.
This research was conducted in February 2022 in the Livestock Groups in Tanjung Sari District, South Lampung Regency.
The research method used was a survey method with a sampling technique using purposive sampling of 120 male and
female OG cattle, with the criteria of cattle aged 2-5 years, not pregnant, and not aggressive. The data were analyzed using
correlation and regression models with the help of the R program. The results showed that body volume had the highest
correlation value (0.93) with body weight compared to chest girth (0.92), and body length (0.90). The regression equation
between body volume (BV), chest girth (CG), and body length (BL) to body weight (BW) were BW = 17.0304444392 +
0.01085426*BV, BW = -484.6830 + 4.8495*CG, and BW = -652.4710 + 7.6876*BL, respectively, with the coefficient of
determination of 0.87, 0.84, and 0.81, respectively. The conclusion of this study is that body volume can be used to estimate
the body weight of OG cattle with the smallest deviation from actual body weight, compared to other body measurements.
However, for practical application, chest girth is best predictor for body weight of OG cattle. Our finding suggested that
body measurements (CG and BL) can be used as selection criterion to improve performance of OG cattle.

INTRODUCTION

Every year the need for national beef cattle continues to increase significantly along with the increase in the
amount of meat consumption which is in line as well with several aspects such as population, high income, and welfare
levels so that people generally realize the importance of animal protein sources for body health [1,2]. Currently,
domestic beef needs are met by three main sources, such as domestic cattle, imports, and cattle from smallholder
farms. The Central Statistics Agency [3] recorded as many as 515,627.74 tons of demand for Indonesian beef
throughout 2020. The increasing demand for beef is not accompanied by domestic beef production, this causes
domestic beef needs to rely heavily on imports. The development of beef cattle farming in Lampung is increasing
along with the increasing demand for meat in the community. According to the Central Statistics Agency [3], there is
a significant increase in the number of beef cattle every year in Lampung. The number of beef cattle in Lampung
Province in 2020 reached 864,213 heads spread across 15 regency.

The total meat production in Lampung province, according to the Central Statistics Agency [3], is 164,689 tons
from various beef animals, consisting of cattle, buffaloes, goats, and sheep. The percentage for beef cattle is the
highest, namely 82.11% or the total beef production, which means that Lampung Province contributes to beef
production as much as 135,226.14 tons. The development of the livestock sector, especially beef cattle, must be further
improved in order to provide more benefits and income for people engaged in the fields.

One type of Indonesian local cattle that is widely cultivated by smallholder farms is Ongole Grade (OG) cattle.
OG cattle are cattle from the Bos indicus breed, which is a crossbreeding between Sumba Ongole cattle and Java
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cattle. The advantages of OG cattle over other types of cattle are that they are more resistant to disease, resistant to
heat, and good mothering ability.

One of the main indicators of cattle productivity is determined based on the body weight of the cattle by looking
at several supporting aspects, namely the size of the chest girth, shoulder height, and body length. The body weight
of beef cattle is used as the main target in meeting consumer demand. The body weight of the cattle is also used as a
reference in determining the price of the local meat market.

Body weight of cattle is a high economic value trait and an important factor associated with several management
practices including breeding, selection for slaughter, feeding levels to be given and an indicator of the cattle condition
[4]. However, it is difficult to determine body weight of cattle in rural areas because of unavailability or limited scales.

Prediction or estimation of live weight is an alternative that can be used by smallholder farms in determining
body weight. Previous research reported that body volume and body measurements can be used to predict cattle body
weight accurately [5-11]. Paputungan et al. [12] reported that there was a positive correlation between chest girth and
body length in OG cows on body weight with R? = 97%. Ozkaya and Bozkurt [4] added that body length, shoulder
height, and chest girth had a close correlation with body weight of cattle which resulted in regression equations with
R? of 79.2, 70.8, and 91.1% , respectively, in Swiss Brown cattle and with R? of 82.2, 71.8, and 88.8% , respectively,
in crossbreed cattle. The combination of body length, shoulder height, and chest girth produced a regression equation
that can be used to estimate body weight of cattle with R? = 91.3% in Swiss Brown cattle and R? = 93.9% in crossbred
cattle.

To estimate the live weight of cattle using body volume, it can be done by measuring the volume of the cattle's
body which is likened to the shape of a tube. The chest girth is likened to the area of the base and the length of the
body as the height of the tube, so the live weight of cattle can be likened to the volume of the body [5,7,8,12]. Previous
study indicated that body volume was more fit to predict body weight of cattle compared to body measurements
[5,6,8]. However, research on body weight prediction using body volume in cattle is limited. The purpose of this
research was to find the fittest prediction of body weight of OG cattle using body volume and body measurements.

MATERIALS AND METHOD

The research was conducted in February 2022 in the Livestock Group, Tanjung Sari District, South Lampung
Regency. The tools used in this study were measuring tape, measuring stick, digital cattle scale, laptop, camera, and
stationery. While the materials used in this study were OG cattle as many as 120 heads consisting of male and female
cattle. The research method used was a survey. The sampling technique was done by purposive sampling with the
criteria for the age of the cattle 2-5 years, the cows were not pregnant, and the cattle were not aggressive.

The variables observed in this study were body length (cm) which was measured from the sitting bone (tubercullum
ischiadium) to the shoulder bone (tuberculum humeralis) using a measuring tape, chest girth (cm) which was measured
by looping the tape measure just behind the scapula, and body weight (kg) using a digital scale.

The data obtained from measurements of chest girth (CG) and body length (BL) were used to calculate body
volume (BV) as follows:

2
BV = 1 (g) BL (1)
where BV is body volume, JI = 22/7 = 3.14, CG is chest girth, and BL is body length. Body volume (independent
variable) obtained from every OG cattle was used as an estimator for body weight (dependent variable) with the
following regression model.
BW=a+h.BV 2

where BW is body weight (dependent variable), a is intercept, b is regression coefficient, and BV is body volume
(independent variable).

Pearson’s correlation and regression analysis between body volume (BV) and body weight (BW) was carried out
using the R. Program. In addition to the body's volume variable, as a comparison, the variable of the chest girth (CG)
and body length (BL) were also used to predict the body weight of the OG cattle with the following regression models.

BW=a+b.CG 3)
BW =a+ b.BL @)
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where BW is body weight (dependent variable), a is intercept, b is regression coefficient, CG is chest girth
(independent variable), and BL is body length (independent variable).

RESULT AND DISCUSSION

Statistics of Body Volume, Body Measurements and Body Weight of Ongole Grade Cattle

Statistics of body measurements of 120 OG cattle are presented in Table 1 and visually shown in Figure 1. Based
on Table 1 and Figure 1, it can be seen that body measurements of OG cattle varied greatly and were normally
distributed. The body weight and body measurements of this study was lower than the result reported by Paputungan
et al [6,12] that the average body weight, chest girth, and body length of OG cattle at the age of 2.5-5.5 years were
416.14 kg, 171.46 cm, and 141.47 cm, respectively.

TABLE 1. Statistics of chest girth, body length, and body weight of OG cattle.

Statistics Chest girth (¢cm) Body length (cm) Body weight (kg)
Mean and standard deviation  164.92 +£9.8190 125.86 £ 6.0935  315.08 +52.0433
Minimum 132 108 171
Maximum 192 140 424
Total sample 120 120 120
Histogram of body weight Histogram of chest girth
s 8 % 3 ®
£ o | I | £ o | T | | i
150 200 250 300 350 400 450 130 140 150 160 170 180 190 200
Body weight (kg) Chest girth {cm)
Histogram of body length Histogram of body volume
z 9 > 2
e T i \ 2T | T |
105 110 115 120 125 130 135 140 100000 200000 300000 400000
3
Body length (cm) Body volume (cm™)

FIGURE 1. Histogram of all variables

The different in body weight and body measurements of this research and the previous research might be due to
different feedstuff and feeding management. Sandi et al. [13] reported that feed deficiency is the main obstacle of the
growth process, especially if the feed does not meet the substances needed such as protein, vitamins, and minerals so
that this can make livestock growth not optimal. The same type of livestock but gets the frequency of feeding and
different types of feed, can affect the growth of the livestock.

Correlation and Regression Equations of Body Volume and Body Measurements on Body
Weight of OG Cattle

The results of the correlation and regression analysis of the body's volume and body measurements on body weight
of OG cattle are presented in Table 2.
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TABLE 2. Correlation and regression equations between chest girth (CG), body length (BL), and body volume (BV) on body

weight (BW)

Regression equation R? r Probability
BW=-484.6830 + 4.8495*CG 0.84 0,92 P<0.01
BW=-652.4710 + 7.6876*BL 0.81 0,90 P<0.01
BW=17.030444392 + 0.001085426*BV 0.87 0,93 P<0.01

We can see in Table 2 that body volume had the highest correlation with body weight of OG cattle followed by
chest girth and body length. Description of correlation and regression between chest girth and body weight can be
visualized using scatter plot as shown in Figure 2.

. r=001, R'=084

Body weight (kg)
200 250 300 350 400
|

130 140 150 160 170 180 190
Chest girth {(cm)
FIGURE 2. Scatter plot describing correlation and regression between chest girth and body weight of Ongole Grade cattle

Based on Figure 1 and Table 2, it can be seen that the correlation between chest girth and body weight of OG
cattle is classified as very high. The correlation between chest girth and body weight of OG cattle, which was 0.92,
means that the correlation was very strong, according to Sugiono [14] the correlation coefficient value is stated to be
very strong if the correlation value is between 0.80-1,00. The results showed that if there is an increase in the size of
the chest girth in OG cattle, it will be followed by an increase in body weight. The coefficient of determination of the
regression equation obtained between chest girth and body weight is 0.84, which means that the ability of chest girth
to estimate body weight is 84%, meaning that 16% is influenced by other factors. In line with the research of
Paputungan et al. [6] who reported that coefficient of determination between chest girth and body weight was 0.71-
0.86. However, the results of research by Gunawan et al. [15] reported that correlation between chest girth and body
weight of OG cattle was 0.91.

In line with the research of Pratama et al. [16] where chest girth is the closest to body weight when compared with
other body measurements in each different age group, Raja et al. [17] also reported the highest correlation of chest
girth to body weight compared to other body measurements. This result is reinforced by Rashid et al. [18] reported
that chest girth is highly correlated with live weight of cattle.
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. r=0.90, R’=0.81

Body weight (kg)
200 250 300 350 400
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FIGURE 3. Scatter plot describing correlation and regression between body length and body weight of Ongole Grade
cattle

Figure 3 shows the scatter plot describing correlation and regression between body length and body weight of OG
cattle. Based on Figure 3 and Table 2, it can be seen that the correlation between body length and body weight of OG
cattle in this study, which was 0.90, is classified as very strong. According to Sugiono [14] the correlation value is
very strong if the correlation coefficient is between 0.800-1,000. Paputungan et al. [6] reported that the relationship
between body length and body weight in OG cattle showed a moderate correlation value of 0.50. The results of this
study indicated that if there is an increase in body length in OG cattle, it will be followed by an increase in body
weight. Based on Figure 3, it can be seen that the regression equation between body length and body weight was BW
=-652.4710 + 7.6876*BL, meaning that when there is an addition of 1 cm in body length measurement, there will be
an increase in body weight of 7.6876 kg on the scales. The coefficient of determination of the regression equation
generated between body length and body weight was 0.81, which means that the ability of body length to estimate
body weight is 81% and 19% is influenced by other factors. This correlation coefficient is higher when compared to
the research results of Ni'am et al. [19], the correlation coefficient value between body length and body weight in Bali
cattle is 79.6%, the remaining 21.4% is influenced by other factors.

r=093, R=087

Body weight (kg)
200 250 300 350 400
|

| | | | |
150000 200000 250000 300000 350000 400000

Body volume (cm")

FIGURE 4. Scatter plot describing correlation and regression between body volume and body weight of Ongole Grade cattle
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Figure 4 describes the correlation and regression between body volume and body weight of OG cattle. Based on
Figure 4 and Table 2, it can be seen that the correlation between body volume and body weight was 0.93 and was
classified as very strong according to Sugiono [14], that correlation value will be very strong criterion if the correlation
coefficient is 0.800-1,000. This result indicated that if body volume increase, it will be followed by an increase in
body weight. Based on Figure 4, it can be seen that the regression equation between body volume and body weight
was BW = 17.0304444392 + 0.01085426*BV. The coefficient of determination of this regression equation is 0.87,
which means that the ability of body volume to estimate body weight is 87% and 13% is influenced by other factors.
The result of this study was smaller when compared to the results of Paputungan et al. [6] that coefficient of
determination between body volume and body weight is 0.92--0.98 or 92%--98%. Based on the results of the study,
estimation of body weight using body volume resulted in higher prediction accuracy when compared to body
measurements (chest girth and body length).

CONCLUSION

In conclusion, body volume and body measurements (chest girth and body length) correlated greatly to body
weight of Ongole Grade cattle with correlation coefficient of 0.93, 0.92 and 0.90, respectively. Body volume could be
used as an alternative predictor for body weight of OG cattle because of the lowest deviation to the actual body weight.
However, for practical purpose, chest girth is more parsimonious in predicting body weight of OG cattle. The result
of this study suggested that body measurements (CG and BL) can be as selection criterion to improve performance of
OG cattle.
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