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ABSTRACT

This paper deals with designing a cheap and easy-to-attain method to replace weighing for estimating the body
mass of goats. Several models on the relationship of heart girth (HG) to live weight (LW) were used and data was
collected on 50 Beetal goat kids (25 males and 25 females) of different age groups maintained at organized goat farm
in Tarn taran district of Punjab. The animals were divided into four age groups as 0, 1, 2 and 3 months. To predict
the body weight of Beetal goat kids four body measurements (height at wither, heart girth, body length and paunch
girth) were recorded on each animal which was further used to develop the step wise multiple regression equations.
Body measurements varied with increasing age of animals. In goat kids, the highest correlation (r) was observed
between body weight and heart girth at 0 (» = 0.701) and 1 (r = 0.762) months of age. Similarly height at wither at 2
month (r = 0.813) and paunch girth at 3 month (r = 0.825) of age.

These correlations between body weight and body measurements were positive and significant (P<0.01). The
regression analysis indicated that live weight and body measurements (height at wither, heart girth, body length
and paunch girth). Multiple regression analyses were used to calculate the prediction equations. The coefficient
of determination (R?) for weight estimation were for height at wither and paunch girth (86.0%) at 3 month. It was
concluded that body weight of goat kids can be estimated in field using body measurements taken with a tape in

the absence of weighing scales.
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Knowing the small ruminants body mass is
very useful for effective management, including
monitoring growth and choosing replacement
males and females, understanding medication
doses and adjusting feed supply. The most ways
to assess body mass is weighing animals with
a spring balance, a steelyard balance or any
suitable scale. However, such devices are too
expensive for most of small farmers. The various
lengths, heights and girths of live animals are
measured to assess the relationship between
these variables and the LW, in sheep (Valdez
et al. 1997; Atta and El khidir 2004; Sowande
and Sobola, 2008; Kunene et al. 2009; Oke
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and Ogbonnaya, 2011) or goat (Mohammed
and Amin, 1997). For these reasons, this paper
deals with girth measurements that are cheap
and easy-to-attain for most farmers, and could
help in monitoring weight of both growing
and breeding goats. FAO have used height at
withers as a prime indicator (Wilson, 1995). It
is documented that there is a close relationship
between the distance around an animal’s
heart girth and its body weight (Otoikhian et
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al., 2008). Enevoldson and Kristensen, (1997)
reported that different models might be needed
to predict body weight in different environmental
conditions and breeds.

Goats being hardiest animals ever domesticated
by man are a good source of income to a sizeable
population of Punjab out of which Beetal goat
breed is the most recognized breed known for
its prolificacy and considered superior to it as
it is more prolific and adapts more easily to
different agro-ecological conditions and stall
feeding. The Beetal goat breed is native to the
districts of Gurdaspur, Amritsar and Ferozepur
in Punjab. Amongst native breeds, the Beetal
is one of the heaviest dairy type goat breeds,
well known for milk production and has largely
been used in cross-breeding and other goat
improvement programmes.

Growth of kids, which is indicator of its physique
and economic viability. Higher growth rate in
goat farming is not only essential for profit, but
also for higher production and reproduction
efficiency, better survivability and for faster
genetic improvement by decreasing generation
interval and increasing replacement rate (Singh
et al., 2009).

MATERIALS AND METHODS

The present survey research was taken out at
organized goat farms and in field in Tarn taran
district of Punjab during the year 2019-2020.
During present research, total 50 Beetal goat
kids were surveyed which includes 25 male and
25 female of different ages were taken which
were divided into four groups of 0, 1, 2, and
3 months of age. All kids were reared under
intensive system of standard management
practices. Kids were also allowed greenish
succulent fodder ad libitum and creep mixture
depending upon their body requirement from
the age of 15t month till 3 months. Fresh water
was also provided for 24 hrs to the kids under
intensive management system. The animals were
provided routine deworming preparations as per
approved schedule and guidelines. Body weight

(BW) was taken by electronic balance, Mean
* S.E, correlation and regression for the body
weight and different linear body measurements
(HAW, BL and HG) were calculated. Body
length (BL) was measured from the point of
shoulder to the pin bone. . Paunch girth (PG)
was circumferential measured around the
stomach just before the hind legs. Heart girth
(HG) represented the circumference of the chest
just behind the fore legs and wither. Height at
wither (HAW) was measured as the distance
from the surface of the platform to the height
at wither

STATISTICAL METHODS

GLM procedures of SAS (2004) were used so
as to analyze the data statistically. Correlation
coefficients between each of Body weight and
with different body measurements (Heart
girth, Punch girth, Height at wither, and Body
length) were calculated. The coefficient of
determination (R2) was used for evaluating and
comparing different regressions models so as to
determine the best fitted regression equation.
For calculation of prediction equation, Simple
and multiple regression analyses were used
accordingly.

RESULTS AND DISCUSSION

Biometric measurments have been used
to predict the body weight of goats without
weighing balance and prediction equation with
different comination of body measurments can
be used to estimate live body weights of males
and females at various ages pf a particular
breed based on coefficient of determination [R].
(Alade et al 2008).

Phenotypic Correlation between body weight and
body measurements

Theaveragebodyweightand bodymeasurements
(Height at wither, Body length, Heart girth
and Paunch girth) were recorded at different
age groups for Beetal goat kids are presented
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in Table 1. The correlation of body weight at
0, 1, 2 and 3 months age with different body
measurements viz. Height at Wither, Heat Girth,
Body Length and Paunch Girth were estimated
and summarized in Table 2. Correlation
studies indicated positive and highly significant
(P<0.01) correlations between body weight and
body measurements in all age group. Patil et al.
(2013) reported highly significant (P<0.01) and
positive correlation between body weights and
body measurements (heart girth, body length
and height at wither) at 1 and 3 month of age for
Sangamneri goat kids. Similar results were also
reported by Yakubu, (2010) in Yankasa lambs.
The findings were in agreement to the results
of Suranagi et al. (2005), Rahman et al. (2008)
and Mule et al. (2014) at the age from birth to 3
months in kids. Heart girth and height at wither
were highly correlated with body weight at 0-3
months of age followed by paunch girth. In
conclusion, since the body measurements had
high correlation with the body weight, this may
be used as selection criteria in goats. However,
further research is needed to investigate the
relationship between the body weight with
linear body measurements in same and other
breeds of goats in different region of the country
at different age with maximum number of
observations.

Coefficient of determination (R?) using Stepwise
multiple regression analysis for different body
measurements by taking various combinations
at different ages in Beetal goat kids. Various
prediction equations were developed for
predicting body weight at different age by using
various combinations of body measurements.

Prediction equations Age (month)
Y= a+B,x,t By, (0m)
Yi:a+ﬁ2x2+ B3x3+ ﬁ4x4 (1 .m)
Y=o0+B x+B,x,+B,x, 2m)
Y=a+Bx+Bx, (3m)

At the age of birth (0 month) the combination
of the variables i.e. height at wither and heart
girth were found to be statistically significant
at 1 percent level of significance implying that
with the combination of described variables
contribute 63.10 % to predict the body weight
of Beetal goat kids. At the age of one month the
value of coefficient of determination was found
higher for the combination of heart girth, body
length and paunch girth (79.30%) as compared
to combinations of other body measurements
indicating that at one month of age the best
combination for the estimation of body weight
in Beetal goat kids. Similarly, at the age of 2
months the value of coefficient of determination
was higher for height at wither, heart girth and

Table 1: Mean (+ S.E.) for body weight and linear body measurements in Beetal goat kids

Age (month) Body Weight (kg) Height at Wither (cm)  Heart Girth (cm) Body Length (cm) Paunch Girth (cm)

0 2.98+0.029 34.23+0.023 36.80+0.322 29.67+0.186 31.54+0.209

1 5.87+0.089 44.37+0.323 42.72+0.212 36.21+0.313 42.36+0.254

2 9.32+0.156 48.95+0.412 47.54+0.291 40.34+0.454 50.08+0.520

3 10.66+0.123 51.22+0.212 51.34+0.313 45.78+0.523 52.99+0.289

Table 2: Coefficient of correlation between body weight (kg) and other linear body measurements

Age (Month) HG PG HAW BL

0 0.701** 0.406** 0.622%* 0.634**

1 0.762%* 0.591** 0.697** 0.548**

2 0.812%* 0.696** 0.813%* 0.418**

3 0.786** 0.825%* 0.789** 0.433%*

Heart girth (HG) and Paunch girth (PG), Height at wither (HAW), Body length (BL)
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Table 3: Stepwise multiple regression analysis of body weight for body measurements estimation in Beetal goat kids

(m[zﬁfh) Prediction Equations o B, B, B, B, R2(%) R2(%)
Y=o+ Bxt Boxt Bt Pux -2.008%** 0.0223  0.068**  0.069**  -0.019 6730  63.10
: R P (0.588) (0.015)  (0.022)  (0.022)  (0.017)
0 Yat PPt 2,221 0.030  0.059%*  0.070** 6620  63.10
' T P2t " Fs s (0.578) 0.014)  (0.170)  (0.200)
Y=ot BxtBox 2.098%%  0.073%*%  0.079%* 6356 61.20
' 272 s (0.589) (0.015)  (0.020)
Y=o+ Box + ot Bt Pux -9.660%* 0.059  0.159**  0.135%* 0050 8230  79.00
] i Pt B B (1.509) (0.049)  (0.035)  (0.029)  (0.029)
Yot Bt Pt Bur -8.877%* 0.179%*  0.147**  0.057*  79.30  78.60
" N (1.281) (0.025)  (0.026)  (0.028)
Y=t Bx+ Bt Br b Px 17.126%*%  0.202%*  0.160**  0.049  0.131** 8310  82.20
5 ' 11T Pt T Pata T Pata (1.997) 0.070)  (0.053)  (0.034)  (0.036)
Y=o+ Boxt Bt px -16.000%%  0.240%*  0.154%* 0.125%% 8220  80.70
i et e (1.989) (0.065)  (0.053) (0.035)
Yo+ Bx + Box+ Bxt Bux 25.570%%  0.205%*  0.090 0.028  0.325%* 8790  86.40
" Pt Bt Pat (2.312) (0.069)  (0.089)  (0.032)  (0.045)
3 F—at PPt P 24.648%*  0209%*  0.111 0.323%*  86.00  85.30
" e Pt e (2.305) (0.069)  (0.084) (0.045)
Y=0+p,x+B,x, -23.433%*  0.280%* 0.340%*  87.00  86.20
(2.134) (0.043) (0.043)

** Significant (P<0.01); * Significant (P<0.05).

Y, = Body weight in kg, o = intercept of the best fit straight line; x = Height at wither x,= Heart girth, x,=body length, x,= paunch girth in
cm; B, B,, B;, B, = Partial regression co-efficient of body weight on height at wither, heart girth, body length, paunch girth respectively. R?=
coefficients of determination and R? = adjusted coefficients of determination.

paunch girth (82.20%) as compared to other
body measurements. Hence, for prediction
of body weight in Beetal goat kids, the best
combination was found with the height at
wither, heart girth and paunch girth. It was
clear from various prediction equations that
at the 3 months of age, the prediction of body
weight with combination of height at wither
and paunch girth was found best predictor
variables (86.00%) among various age groups
in Beetal goat kids. The present models were
developed by Igbal et al. (2013) in Beetal goat
for estimation of body weight from various
body measurements. It was found that the high
phenotypic correlation between heart girth (cm)
and body weight (kg) that strongly entails the
importance of relationship between heart girth

and body weight as body weight predictor. It
was also found that heart girth was included
in combination of various body measurements
except at the age of 3 months. The present
study was found corroborated to the findings of
Kamarudin et al. (2011) and Ravimurugan et al.
(2013) who reported that the heart girth is the
best predictor for the estimation of body weight.
It is concluded that the heart girth was found
to be a useful tool in this regard. The higher R?
value and smaller MSE obtained in this study
using a single or multiple predictor variable
indicated that all the linear body measurements
used as independent variables were good
estimators of body weight in goat.
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CONCLUSIONS

The body weight and different body
measurements were significantly correlated
with each other which clearly indicates that
body measurements can be used for estimation
of body weight in the field where weighing scales
are not usually available. The chest girth alone
or in combination with other two measurements
can be used for prediction of body weight with
better accuracy. Since heart girth has a high
correlation with the body weight, this may be
used as a selection criterion to improve body
weight indirectly so the most practical way to
estimate the live weight of goats is by measuring
the Heart girth of the goats. Previous reports
have shown positive and significant relationship
between the body weight and linear body
measurements (body length, height at withers
and heart girth) and further selection based on
the body measurements could improve meat
production which is quite significant in the
present findings. Hence there is a dire need of
comprehensive study and further validation of
research to investigate the relationship between
body weights with linear body measurements in
large sample size of goat breeds.
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