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Abstract.  The objective of this research was to predict the weaning and yearling weight of Bali cattle using 

simple linear body measurement. The height wither (HW), body length (BL) and heart girth (HG) were 

measured in centimeters, using caliper, whereas weaning (WW)and yearling weight (YW) was determined in 

kilograms using a weighing scale. Results of the correlation coefficient showed  that hearth girth (HG) highly 

correlated with weaning and yearling weight were 0.847 and 0.871 respectively. In all, the height wither (HW) 

had the least correlation coefficient were 0.328 and 0.782 on weaning and yearling weight respectively.  

Results of the stepwise regression showed that HG was a good estimator of WW and YW of Bali cattle followed 

by HW and BL. The comparison of residuals indicated that only two equations (HG and BL) accurately predicted 

weaning and yearling weight. From these results, it was concluded that weaning and yearling weight of Bali 

cattle can be estimated using simple linear body measurement of heart girth, body length and height wither 

especially in most remote areas where farmers are challenged with the unavailability of weighing scale. 
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Introduction 

Bali cattle are one of several Indonesian 

native cattle that plays major role for beef 

production Improvement of growth traits such 

as weaning and yearling weight are an 

increasingly important breeding goal in beef 

cattle (Peters et al., 1998). Growth traits might 

be affected by different management, 

environment and enterprise feeding conditions. 

Useful information on the suitability of the 

animals for selection and on the outcome 

resulting from genetic improvement programs 

could be evaluated on a morphological basis 

such as linier body measurement. Besides, 

linear body measurements have been 

suggested measures base on  body 

conformation of animals (Janssens and 

Vandepitte, 2004; Janssens et al., 2004). 

However, since the early 1980s evaluation 

systems have changed from conformation scale 

towards scoring on a linear measurement scale. 

Thompson et al. (1983) showed that linearly 

measurements traits exhibited higher 

heritabilities than subjectively scored traits and, 

more recently, Serenius et al. (2001) and 

Gutiérrez and Goyache (2002) advocated a shift 

towards linear measurement in order to 

improve the genetic evaluation in beef cattle. 

Linier body measurement such as chest girth 

and body length have been proposed as 

indirect selection criteria for genetic 

improvement of meat production in cattle (Kahi 

and Hirooka, 2005; Maiwasha et al., 2002) and 

for prediction of live weight, growth traits 

(Mohammed and Amin, 1997) and carcass traits 

in cattle (Afolayan et al., 2002).  

Linear body measurement have been found 

to be moderately until relatively high heritable 

and to have a strong positive relationship with 

growth traits in cattle (Afolayan et al., 2007). 

Wilson (1996) revealed heritability of the 

growth traits likely live weight of the mature 

animal and of the height at rump is 0.47-0.51 

and 0.62-0.88, respectively, and there is a close 

(r = 0.80) genetic correlation between the two 

characteristics. Estimated heritability of growth 
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traits were weaning and yearling weight of Bali 

cattle on range 0.3-0.4 (Praharani, 2009). The 

heritability of  weaning  and yearling weight 

were considered as moderate to high which 

means that the selection program will be more 

effective and efficient in improving the genetic 

merits in Bali cattle.  

The need to estimate growth traits such as 

weaning and yearling weight in Bali cattle which 

have economic value traits from simple and 

more easily measurable variable likely linear 

body measurements are important and practice 

for application in the field. Linear body 

measurements  is very important because it 

reduces scale setup and teardown time and in 

some cases transportation of the cattle. Nwosu 

et al. (1985) reported estimation of body 

weights using linear body measurements could 

be beneficial for purposes of treating animals in 

remote areas with the appropriate doses of 

drugs and vaccine. The relationship between 

body measurements and growth traits depends 

upon breed, age, type, size, condition and 

fattening level of the animals (Heinricsh et al., 

1992, Yanar et al., 1995, Ozakaya and Bozkurt, 

2009). Van Marle-Koestzer et al. (2000) 

described body measurements as selection 

criteria for growth trait such as weaning and 

yearling weight in cattle.  Caglar and Sekerden 

(1993) declared that the regression equations 

must be determined for all beef breeds for 

different country and region. Heinrichs et al. 

(1992) developed a modified equation to 

determine body weight from heart girth for 

modern-day Holstein heifers. But, it is not 

known if the same equation will be valid in 

estimating body weight among other groups 

animal likely indigenous  Bali cattle. The aim of 

this study was to assess the relationship 

between linear body measurements and the 

actual growth traits were weaning and yearling 

weight  in  Bali cattle. Results obtained in the 

present study would also be useful and helpful 

to farmers and animal scientists who are 

involved in cattle research 

Materials and Methods 

A total of 133 weaning weight and 145 to 

yearling of Bali cattle  were used in the study. 

Linear body measurements were taken on each 

animal after weighing: height at withers (HW ), 

body length (BL) and heart girth (HG). The 

height wither (HW), body length (BL) and heart 

girth (HG) were measured in centimeters using 

caliper, whereas weaning (WW) and yearling 

weight (YW) was determined in kilograms using 

a weighing scale. The data used in this study 

were collected from Breeding Centre of Bali 

cattle in Bali province during the period from 

September 2005 to September 2008. The calf 

were weaned at about 205 days of age; 

accordingly, individual weaning weight was 

adjusted to 205 days of age. Data on weaning 

weight (WW) and one year weight (YW) at 

several calf ages were corrected based on 205 

and 365-day age respectively. The quotients 

used in weaning weight and one year weight 

correction based on 205 and 365-day age (BIF, 

2002) were as follows: 

WW205= ,*(actual weaning weight − birth 
weight)/actual age] x 205 days} + birth weight 

YW365= ,*(actual yearling weight − 
W205)/(actual age −205)+ x 160 days- + W205 

The linear measurements were subjected to 

stepwise multiple linear regression analysis, 

using PROC REG of SAS computer programme. 

The goodness of fit (R
2
) was tested to 

determine the contribution of each of the three 

independent variables measured to the 

prediction of the dependent variable, the 

weaning and yearling weight of Bali cattle. The 

linear regression equation used Maschebe and 

Ezekwe (2010)  was: Y = a + bί Хί + E, Where: Y = 

weaning weight (WW) and yearling weight 

(YW), the dependent variable a = constanta; bi 

= Regression coefficient of the ί th independent 
variable; Хί = The value of the ίth independent 
variable.  Such that: Х1 = Height at withers 

(HW); Х2 = Body length (BL); Х3 =  Heart girth 

(HG);  Ε = Standard error of regression  
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The R
2 

(the square of the multiple 

correlation coefficient between Х’s and Y) was a 
measure of the proportion of the variance of Y 

explained by variation in Х’s. A detailed 

description of stepwise regression procedures 

has been given by previous researchers 

(Gasperz, 1992). The accuracy of the equations 

was estimated using residuals (absolute value 

of the difference between predicted weight by 

using the developed equations and actual 

weight measured with the scale (Sulabo et al., 

2006). 

Results and Discussion  

Results of the simple correlation coefficients 

of the linear measurements to one another and 

to the weaning weight and yearling weight of 

Bali cattle are presented in Table 1 and 2. The 

linear measurements, height wither (HW), body 

length (BL) and heart girth (HG) were highly 

correlated with  weaning and yearling weight of 

Bali cattle.  

Result on Table 1 and 2 showed that hearth 

girth (HG) highly correlated with weaning and 

yearling weight were 0.847 and 0.871 

respectively. In all, the height wither (HW) had 

the least correlation coefficient were 0,328 and 

0.782 on weaning and yearling weight 

respectively.  In most studies heart girth was 

found to be highly correlated with body weight 

in sheep (Topal and Macit, 2004; Atta and 

Khidir, 2004; Afolayan et al., 2006), in cattle 

(Heinrichs et al., 1992, 2007; Goe et al., 2001) 

and in goat (Khan et al., 2006; Nsoso et al., 

2003). The correlation is one of the most 

common and most useful statistic that 

describes the degree of relationship between 

two variable. The high correlations between  

hearth girth (HG) with growth traits were 

weaning and yearling weight in Bali cattle 

proposes that selection either of these trait will 

result in an increase in the other trait and 

selection for this two traits should be practiced 

with caution. Moderate to high correlations 

between growth traits suggest that growth 

measure, particularly weight are influenced by 

a similar set of genes and selection of one 

weight measure likely to increase weight at the 

other stages (Maiwashe et al., 2002). The 

accuracy estimation weaning and yearling 

weight from live animal simple body 

measurement is making a fortune for rural 

livestock enterprise especially without 

cooperate characteristic (Cam et al., 2009). 

The stepwise regression method were used 

to determine which linear body measurement 

or combination of measurements was a good 

estimator of the body weight in weaning and 

yearling weight of Bali cattle. The regression 

equation of weaning and yearling weight were 

presented on Table 3 , 4 and stepwise multiple 

regression prediction of weaning and yearling 

weight from body measurements were 

presented on Table 5 and 6.  

Table 3 and 4 showed that the hearth girth 

(HG) alone was a good estimator on weaning 

and yearling weight in Bali cattle and explained 

71 and 75.9% respectively of the variation. This 

is in agreement with result in Nigerian cattle 

(Nwosu et al., 1985) and  dairy cattle (Heinrichs, 

1992) who developed a modified equation to 

determine body weight from heart girth for 

modern-day Holstein heifers. Morever, 

Heinrichs (2007) reported that heart girth grew 

as strongly correlated (r
2
=0.99) with body 

weight. Prediction of weaning and yearling 

weight from HG measurements obtained from 

a weight-tape were accurate compared to 

actual weaning and yearling weight and highly 

repeatable for multiple measurements or 

measurement by many individuals. In all, it 

were observed that the nearest estimators of 

weaning and yearling weight in Bali cattle are 

hearth girth (HG) and body length (BL), because 

they explained 75.2 and 78.3% respectively of 

the variations in weaning and yearling weight 

when combined. Height wither (HW) could 

explain only 18.20   and   62.1% of the variation  
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Table 1. Correlation coefficients showing interrelationships between various measurements of 

weaning weight of Bali cattle 

Measurement Height wither Body length Hearth girth Body weight 

Height wither -    

Body length 0.832 -   

Hearth girth 0.328 0.410 -  

Weaning weight 0.435 0.517 0.847 - 

 

Table 2. Correlation coefficients showing interrelationships between various measurements of 

yearling weight of Bali cattle 

Measurement Height wither Body length Hearth girth Body weight 

Height wither -    

Body length 0.849 -   

Hearth girth 0.782 0.782 -  

Yearling weight 0.778 0.778 0.871 - 

 

Table 3. Relationship between weaning weights and linear measurements of Bali cattle 

Component Prediction equation Correlation coefficient R
2
 

Height wither B205 = - 16.6 + 1.13 HW 0.435 18.90 

Body length B205 = - 20.8 + 1.25 BL 0.517 26.7 

Hearth girth B205 = - 59.6 + 1.39 HG 0.847 71.7 

HW : Height wither; BL : Body length; HG : Hearth girth 

 

Table 4. Relationship between  yearling weights and linear measurements of Bali cattle 

Component Prediction equation Correlation coefficient R
2
 

Height wither BB365 = - 229 + 3.61 WH 0.778 62.1 

Body length BB365 = - 149 + 2.88 BL 0.778 60.5 

Hearth girth BB365 = - 151 + 2.28 HG 0.778 75.9 

HW : Height wither; BL : Body length; HG : Hearth girth 

 

Table 5. Stepwise multiple regression prediction of weaning weight from body measurements 

Hearth girth Body length Height wither Intercept R
2
 

1.39   - 59.6 71.5 

1.26 0.491  - 87.2 75.2 

0.131 0.389 1.26 -90.5 75.3 

 

Table 6. Stepwise multiple regression prediction of yearling weight from body measurements 

Hearth girth Body length Height wither Intercept R
2
 

2.28   - 151 75.9 

1.77 0.922  - 178 78.3 

0.178 0.851 1.72 - 183 78.3 

 

indicating that it may not be a fairly good 

estimator of weaning and yearling weight of 

Bali cattle respectively (Table 5 and 6).  This 

result in agreement as has also been reported 

for other animals (Groesbeck et al., 2003; 

Sulabo e al., 2006 and Machebe and Ezekwe, 

2010). The high and significant correlation 

coefficient between HG and BL with weaning 
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and yearling weight suggest that either of these 

variables or their combination would provide a 

good estimator for predicting weaning and 

yearling weight in Bali cattle especially in 

villages where weighing scale is not available. 

Body measurements can be separately or 

together used in estimating live weight. The 

existence of positive significant correlation of 

live weight with body measurements justified 

the use of linear regression for prediction of live 

weight (Rahman, 2007). This results of this 

study showed that with careful measurement of 

the HG, weaning and yearling weight of Bali 

cattle can be estimated. This is supported by 

the high regression coefficient were 71.7 and 

75.9%  between HG and weaning and yearling 

weight respectively. For instance, assuming the 

hearth girth of yearling Bali cattle 130 cm, when 

fixed into the equation; BB365 = - 151 + 2,28 

(130) (Table 3 and 4), the predicted yearling 

weight around 145 kg. So, with simple and 

careful measurement of BL, weaning and 

yearling weight in Bali cattle could be 

estimated. The comparison of residuals 

indicated that only two equations (HG and BL) 

accurately predicted weaning and yearling 

weight in contrast with HW (Table 5 and 6). This 

result in agreement with previous report with 

Cam et al. (2009) who reported the equation 

base on stepwise regression are closer to real 

body weight. This prediction through used 

regression with HG measurement provide a 

good estimator for predicting weaning and 

yearling weight in Bali cattle especially in 

villages where weighing scale is not available. 

The result of the multiple regression analyses 

indicated that the addition of other 

measurements to HG would result in significant 

improvements in accuracy of prediction even 

though the extra gain was small. However, 

under field conditions, weaning and yearling 

weight of Bali cattle estimation using heart girth 

alone would be preferable to combinations with 

other measurements because of difficulty of the 

proper animal restraint during measurement.  

Conclusions 

The high correlations between  hearth girth 

(HG) with growth traits were weaning and 

yearling weight in Bali cattle proposes that 

selection either of these trait will result in an 

increase in the other trait and selection for this 

two traits should be practiced with caution. The 

results of this study show that simultaneous 

selection for body measurements and growth 

traits likely weaning and yearling weight of Bali 

cattle is feasible. The practical application of 

these result in those scenarios where weight 

measurements might not be feasible such as 

small scale farmers who do not have access to a 

weighbridge.  
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