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ABSTRACT
Five live body measurements were taken on 142 Friesian crossbred and 49 buffalo male calves belonging to the
rations and fattening unit, Faculty of Agriculture, Alexandria University to study the relationships between body weight
and live body measurements and predict body weight. All simple correlation coefficients between body weight and live
body measurements of Friesian crossbred and buffalo male calves were positive. The highest estimates were between the
heart girth (HG) and body weights in Friesian crossbred and buffalo male calves. HG was the best predictor of body
weight of Friesian crossbred and buffalo male calves throughout the months of fattening period.
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INTRODUCTION

MATERIALS AND METHODS

Body weight is a sufficient parameter to
evaluate the progress of fattening operation and to
predict carcass weight and dressing percentage of
fattened animals. Determination of live body weight
is, thus, necessary to calculate feed requirements,
animal growth rate, marketing weight, dressed
carcass weight and animal’s cash value (Payne,
1990). In Egypt, approximately 90% of the cattle
and buffalo populations are owned by small holders.
Most of these small holders have no scales available
to weight their animals in order to determine live
body weight and estimate growth rate during
fattening. Weighing devices are always expensive
for small holders to buy. Salama and Schalles
(1992), El-Koussey et al.(1993), Salama et al.(2001)
and El-Ashry et al.(2001) used body measurements
to predict body weight. Rahim et al. (1996)
estimated body weight using body measurements of
fattened Japanes Black Beef steers. Several authors
have demonstrated that there is a relationship
between body measurements especially heart girth
and body condition score with live weight of
animals (Mscangi et al., 1999; Nesamvuni et al.,
2000 and Abdelhadi and Babiker, 2009). If it is
easy to predict body weight through utilization of
some body measurements, prediction equation will
be widely applied for estimating body weight
and,hence, evaluating the fattening performance at
each stage of the fattening operation without using
scales.
The objective of this study was to develop
equations to estimate body weight of Friesian
crossbred and buffalo male calves accurately during
fattening period using some body measurements.

Data on 142 Friesian crossbred (FC) and 49
buffalo (B) male calves were used in this study.
These animals belong to the commercial flock of the
rations and fattening unit, Faculty of Agriculture,
Alexandria University. Calves were bought from
local markets in Delta area at an average weight of
195 kg and estimated age were between 9-11
months at the start of the experiment. The calves
were enrolled in a fattening trial under usual
management and environmental conditions. The
calves were housed free in open yards. Concentrate
ration was fed as pelleted commercial mixture (14%
TP and 65% TDN) at rate of 2% of body weight.
Chopped wheat straw was fed at the rate of 1% of
body weight. Sorghum was offered as a green
fodder at the rate of 5kg/ head/ day.
Body weight and five live body measurements
were recorded monthly during period of the
experiment which lasted for 6 months. The
measurements taken were described by (Fisher,
1976); height at withers (HW), body length (BL),
diagonal length (DL), heart girth (HG) and
circumference of round (CR).
The data were statistically analyzed by the
statistical analysis system (SAS, 2004). Simple
correlation and regression coefficients between
body weight and body measurements at 2, 4 and 6
months of fattening period were calculated. Besides,
stepwise multi regressions of body weight on body
measurements were used to get the best equations to
predict the former.
RESULTS AND DISCUSSION
1. Body weights and body measurements
Mean squares of live body measurements of FC
and B male calves at different periods of fattening
are presented in Table 1. Least squares means and
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standard errors of body weights and measurements
B calves tended to increase with progress of
of the two groups of male calves at different periods
fattening period. This reflected the increase in body
of fattening are presented in Figure 1 and Table 2.
muscles, size and skeleton.
Body weight and live body measurements of FC and
Table 1: Mean squares for body measurements (cm) of Friesian crossbred and buffalo male calves at 2,
4 and 6 months of fattening period.
S.O.V
D.F
M.S
HW
BL
DL
HG
RC
At 2 months
Species
1
65.01****
56.45****
24.41**
117.07***
5.98
****
****
****
Regression
1
1168.35
2705.41
2471.17
3750.40****
1754.92****
Error
188
2.73
4.26
3.69
10.62
2.36
At 4 months
Species
1
147.85****
157.11****
95.16***
287.79****
45.72*
****
***
****
****
Regression
1
569.16
1512.42
1268.12
1756.65
960.8****
Error
187
4.46
11.52
7.70
17.09
12.11
At 6 months
Species
1
222.92****
329.43****
89.59***
788.09****
424.20****
****
****
****
****
Regression
1
402.49
1084.44
671.59
1302.91
427.73****
Error
183
7.61
14.10
7.94
23.36
13.58
* significant at P<0.05
** significant at P<0.01
*** significant at P<0.001
**** significant at P<0.0001

B

B

B

Figure 1: Body measurements (cm) of Friesian crossbred (FC) and buffalo (B) male calves at different
periods of fattening
Table 2: Least squares means + S.E. for body weight at 2, 4 and 6 months of fattening (BW2, BW4 and
BW6) and body measurements of Friesian crossbred (FC) and buffalo (B) male calves under study.
Body weight(kg)
Body measurements(cm)
HW
BL
DL
HG
RC
FC (246.06±3.05)
113.6±0.24 77±0.39
88.0±0.37
149.5±0.40
62.6±0.30
BW2
B (252.85±3.62)
123.3±0.42 67.9±0.41 83.5±0.38
157.5±0.76
64.2±0.39
FC (301.63±2.33)
118.8±0.22 82.5±0.38 93.0±0.33
160.7±0.42
66.5±0.26
BW4
B (302.29±4.27)
127.3±0.40 74.2±0.51 88.6±0.42
168.1±0.72
68.6±0.87
BW6
FC (351.54±3.06)
123.2±0.23 87.8±0.37 97.8±0.28
171.7±0.45
70.4±0.32
B (370.56±3.58)
131.7±0.54 78.9±0.62 94.1±0.48
180.4±0.78
74.6±0.61
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with accuracy (R 2 =43.2%) and BW2= -224.2+3.0
2. Relationship between body weight and body
HG with accuracy (R 2= 43.1%), respectively.
measurements
Similarly, Salama and Schalles (1992), El-Koussy et
2.1. Simple Correlation and regression
The simple correlation coefficients between
al.(1993), Salama et al.(2001) and El-Ashry et
body weights of FC and B male calves at 2, 4 and 6
al.(2001) found that heart girth was a suitable
months of fattening and each of body measurements
predictor for body weight.
are presented in Table 2. These correlations were
2.2. Stepwise regression of body weight on
positive and significant for FC male calves. They
different body measurements
ranged from 0.16 to 0.65. The highest estimates
Stepwise multiple regression analysis of body
were between HG and BW at 2, 4, and 6 months
weights at 2, 4 and 6 months of fattening on
(0.48, 0.65, 0.54), between DL and BW4 (0.53) and
different body measurements for FC and B male
between BL and BW4 (0.44). While, the lowest
calves were calculated. The best stepwise multiple
were between RC and BW2 (0.16), between HW
regression equations to predict body weight in FC
and BW6 (0.18) and between RC and BW6 (0.20).
and B male calves on basis of body measurements
With respect to B male calves, simple
are shown in Table4. Heart girth of FC male calves
correlation coefficients between body weights at 2,
was the first independent variable to be included in
4, 6 months of fattening and each of body
the stepwise multiple regression analysis of body
measurements were positive and highly significant
weights at 2, 4 and 6 months of fattening. HG was
ranging from 0.02 to 0.65. Higher but still moderate
preceded with an accuracy of 28% in prediction of
estimates were recorded between BW2 and HG
BW at 2 months. Adding DL increased accuracy to
(0.65), BW2 and RC (0.56), BW6 and HG (0.48),
54% for BW at 4 months. BL and HG produced
BW2 and DL (0.46) and between BW6 and DL
accuracy of 33% for prediction of BW at 6 months
(0.43). However, the lowest non significant
of fattening. Changes in R2 caused by inclusion of
correlations were between BW4 and HW (0.02),
other body measurements in the previous regression
BW4 and RC (0.13) and between BW6 and RC
equations were very low and non significant.
(0.18). Thus, the strong significant positive
In B male calves, similar results were found.
correlation between body weight of both FC and B
HG was the first independent variable to be included
male calves and each of heart girth and diagonal
in the stepwise multiple regression analysis
length permitted the latters to be good predictors of
followed by RC and DL with realized accuracy of
the formers than any other body measurements.
53% and 38%, respectively. DL was the first
Simple regression coefficients (Table 3) and
independent variable to predict BW at 4 months of
simple regression equations for FC and B male
fattening followed by HG and HW with accuracy
calves indicated that the best simple equations to
24%.
predict BW4 and BW2 were BW4= -270.7+3.5 HG
Table 4: Simple regression and correlation coefficients between body weight (BW, kg) at 2, 4 and 6
months of fattening period and body measurements (cm) of Friesian crossbred and buffalo male
calves.
Independent
variable
Dependant
variable

Species

HW

BL

DL

HG

RC

FC

4.14
(0.33****)
2.73
(0.32)
3.25
(0.31****)
0.29
(0.02)
2.33
(0.18*)
1.46
(0.22)

2.31
(0.29***)
3.33
(0.38**)
2.67
(0.44****)
2.20
(0.26)
3.00
(0.36****)
2.09
(0.37 **)

2.80
(0.34****)
4.27
(0.46***)
3.67
(0.53****)
3.60
(0.36**)
3.53
(0.32****)
3.19
(0.43**)

3.16
(0.48****)
3.02
(0.65****)
3.55
(0.65****)
1.98
(0.34)
3.60
(0.54****)
2.16
(0.48***)

1.62
(0.16*)
5.06
(0.56****)
2.41
(0.27*** )
0.65
(0.13 )
1.90
(0.20* )
1.08
(0.18)

BW2

B
BW4

FC
B

BW6

FC
B

( ) correlation coefficients
* significant at P<0.05
** significant at P<0.01
*** significant at P<0.001
**** significant at P<0.0001
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Table 3: The best multiple regression equations of body weight (BW, kg) on body measurements (cm)
of Friesian crossbred (FC) and buffalo (B) male calves.
Species
Regression equations
R2
BW2= -492.2 + 2.85 HW+2.78HG
0.28
FC
BW4= -392.7 + 2.4 DL + 2.9 HG
0.54
BW6= -335.2 +1.6 BL + 3.1 HG
0.33
BW2= -332.6 + 2.35 HG + 3.17 RC
0.53
B
BW4= -17.96 -2.51 HW+ 3.61 DL+ 1.90 HG
0.24
BW6= -246.53+2.80 DL +1.95 HG
0.38
Fisher, A. V. (1976). Live animal measurements as
The inclusion of other body measurements
a mean of evaluating animals in beef production
didn't cause any effective changes in accuracy.
experiments. In seminar on criteria and methods
From the previous results, HG seemed to be the
for assessment of carcass and meat
most important independent variable to predict BW
characteristics in beef production Experiments,
of FC and B male calves at different months of
zeist, Holland.
fattening period. Kashoma, et al. (2011) reported
Kashoma, I.P.B.; Luzige, C.; Werema, C.W.;
that the regression analysis of live weight on HG
Shirima, G.A. and Ndossi, D. (2011).
was highly significant (R2= 0.88 p< 0.01). The
Predicting body weight of Tanzania Shorthorn
TSHZ cattle prediction equations were:
Zebu cattle using heart girth measurements.
Y= 4.55 X – 409 (+ 17.9), Where, Y = live weight
Livestock Research for Rural Development. 23
(kg), X =heart girth (cm) (Kashoma, et al.,
(4) 2011.
2011).
Mscangi, B.S.J.; Bryant, M.J.; Kavana, P.Y. and
Rahim et al. (1996) predicted body weight from
Kizima, J.B. (1999). Body measurements as a
body measurements of fattening Japanese black beef
management tool for crossbred dairy cattle at
steers, their prediction equation was BW= 3.7 girth
small holder farm condition. In; Proceedings of
chest+ 2.4 body length + 2.3 hip height – 862.2 thurl
26 th Scientific Conference of Tanzania Society
width. Salama et al. (2002) used heart girth as the
best to predictor for body weight in order to
of animal production 3 rd- 5 th Augast 1999,
estimate nutrient requirements for fattening FC male
LILI – Tengeru, Arusha, Tanzania, pp-175.
calves.
Nesamvuni, A.E.; Mulaudzi, J.; Ramanyimi, N.D.
and Taylor, G.J. (2000). Estimation of body
CONCLUSION
Body measurements especially heart girth can
weight in Nguni –type cattle under communal
be used to predict live body weight of Frisian
management conditions. South African Journal
crossbred and buffalo male calves.
of Animal Science. 30: 97-98.
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اﻟﻤﻠﺨﺺ اﻟﻌﺮﺑﻰ

ﺍﻟﺘﻨﺒﺅ ﺒﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻟﺫﻜﻭﺭ ﺍﻟﻌﺠﻭل ﺍﻟﻔﺭﻴﺯﻴﺎﻥ ﺍﻟﺨﻠﻴﻁﺔ ﻭﺍﻟﺠﺎﻤﻭﺱ ﺍﺜﻨﺎﺀ ﻓﺘﺭﺓ ﺍﻟﺘﺴﻤﻴﻥ ﺒﺎﺴﺘﺨﺩﺍﻡ
ﻗﻴﺎﺴﺎﺕ ﺍﻟﺠﺴﻡ
ﺩﺍﻟﻴﺎ ﻗﺎﺴﻡ ﻋﺒﺩ ﺍﻟﻤﻨﻌﻡ ﺍﻟﺤﺩﻴﻨﻲ ،ﻤﺤﻤﺩ ﺠﻤﺎل ﺍﻟﺩﻴﻥ ﻋﺒﺩ ﺍﻟﻠﻁﻴﻑ ﻭﺍﺤﻤﺩ ﺍﻟﻁﺎﻫﺭ ﻤﻬﺩﻱ
ﻗﺴﻡ ﺍﻻﻨﺘﺎﺝ ﺍﻟﺤﻴﻭﺍﻨﻲ -ﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ ﺍﻟﺸﺎﻁﺒﻲ -ﺠﺎﻤﻌﺔ ﺍﻻﺴﻜﻨﺩﺭﻴﺔ

ﺘﻡ ﺍﺨﺫ ﺨﻤﺱ ﻤﻘﺎﻴﻴﺱ ﻟﻠﺠﺴﻡ ﺍﻟﺤﻲ ﻋﻠﻲ ١٤٢ﻋﺠل ﺫﻜﺭ ﻤﻥ ﻋﺠﻭل ﺍﻟﻔﺭﻴﺯﻴﺎﻥ ﺍﻟﺨﻠﻴﻁﺔ ﻭ ٤٩ﻤﻥ ﺍﻟﻌﺠﻭل

ﺍﻟﺠﺎﻤﻭﺴﻰ ﺍﻟﺘﺎﺒﻌﺔ ﻟﻭﺤﺩﺓ ﺍﻻﻋﻼﻑ ﻭﺍﻟﺘﺴﻤﻴﻥ ﺒﻜﻠﻴﺔ ﺍﻟﺯﺭﺍﻋﺔ– ﺠﺎﻤﻌﺔ ﺍﻻﺴﻜﻨﺩﺭﻴﺔ .ﻭﻗﺩ ﺍﺠﺭﻱ ﻫﺫ ﺍﻟﺒﺤﺙ ﻟﺩﺭﺍﺴﺔ ﺍﻟﻌﻼﻗﺔ

ﺒﻴﻥ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻭﻗﻴﺎﺴﺎﺘﻪ ﻟﻠﺘﻨﺒﺅ ﺒﻭﺯﻥ ﺍﻟﺠﺴﻡ ﺒﺎﺴﺘﺨﺩﺍﻡ ﻤﻘﺎﻴﻴﺱ ﻟﻠﺠﺴﻡ ﺍﻟﺤﻲ .ﻭﻗﺩ ﺍﻭﻀﺤﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺍﻥ ﻤﻌﺎﻤﻼﺕ

ﺍﻻﺭﺘﺒﺎﻁ ﺒﻴﻥ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻭﻤﻘﺎﻴﻴﺱ ﺍﻟﺠﺴﻡ ﻜﺎﻨﺕ ﻤﻭﺠﺒﺔ ﻓﻲ ﻜل ﻤﻥ ﺍﻟﻌﺠﻭل ﺍﻟﻔﺭﻴﺯﻴﺎﻥ ﺍﻟﺨﻠﻴﻁﻪ ﻭﺍﻟﺠﺎﻤﻭﺴﻲ ﻭﻜﺎﻨﺕ
ﺍﻋﻠﻲ ﻗﻴﻡ ﻟﻸﺭﺘﺒﺎﻁ ﺒﻴﻥ ﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻭﻤﺤﻴﻁ ﺍﻟﺼﺩﺭ ﻓﻲ ﻜل ﻤﻥ ﺍﻟﻌﺠﻭل ﺍﻟﻔﺭﻴﺯﻴﺎﻥ ﺍﻟﺨﻠﻴﻁ ﻭﺍﻟﺠﺎﻤﻭﺴﻲ .ﻭﻗﺩ ﺨﻠﺼﺕ

ﺍﻟﺩﺭﺍﺴﺔ ﺍﻟﻲ ﺍﻥ ﻤﻘﻴﺎﺱ ﻤﺤﻴﻁ ﺍﻟﺼﺩﺭ ﻜﺎﻥ ﺍﻓﻀل ﻤﻘﺎﻴﻴﺱ ﺍﻟﺠﺴﻡ ﻜﺩﻟﻴل ﻟﻠﺘﻨﺒﺅ ﺒﻭﺯﻥ ﺍﻟﺠﺴﻡ ﻓﻲ ﻜل ﻤﻥ ﻋﺠﻭل
ﺍﻟﻔﺭﻴﺯﻴﺎﻥ ﺍﻟﺨﻠﻴﻁ ﻭﺍﻟﺠﺎﻤﻭﺱ ﺨﻼل ﺍﻻﺸﻬﺭ ﺍﻟﻤﺨﺘﻠﻔﺔ ﻟﻔﺘﺭﺓ ﺍﻟﺘﺴﻤﻴﻥ.
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