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Abstract: Body weight and body linear measurement (Diagonal body length, Height-at-withers, sac pelvic
width, Heart girth) of 259 West African Dwarf (WAD) goats (both sexes) in three age groups (Kid, yearling and
Adult) were measured. The least square means for body weight were 6.40, 10.5 and 18.9 kg for kad, yearling and
Adult respectively. Means of other body linear measurements also vary within each age group. The variables
measured vary positively with age of the animals and the correlations of body weight with diagonal body
length, Height at whither, sac-pelvic width and heart girth were high, positive and significant (p<0.01). There
1s sexual dimorphism in body weight and other body linear measurements in favour of the female goats. The

correlation matrix of each of the vanable or combination could be used in predicting live weight of the animals.
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INTRODUCTION

Within the livestock industry of Nigeria, the small
ruminants represent a very important national resource.
Sheep and goats are important sources of meat, milk, skin,
hair and income to many people. Nigeria 1s endowed with
34.8 million goats and 22million sheep; yet, the average
Nigerian consumes less than 25% of the recommended
34 g/head/day ammal protein, that is, less than 9 g
(Adebanbo, 2003). Majority of these goats are found in
the rural areas of Nigeria. They are adapted to wide
geographical and ecological areas in the country.

Smallholders mainly rear WAD goats under semi-
mtensive or extensive system. Feeding for example is
supposed to be based on among other things animal’s
live weight but this is not so at smallholder’s level. Often
times, marketing of amumals 1s customary based on visual
assessment while drug admimstration i1s mostly done
by estimation. This occurred because the use of live
weight criteria in feeding, marketing and drug
admimstration requires soplusticated facilities, which are
expensive and hardly affordable to many smallholder
farmers. Scales are not readily available in most rural
African farming communities (Mani et «l, 1991,
Nesamvumi ef al., 2000} and impact of research findings
have been lessened due to impracticability of relating
these visual appearances of animals with their estimated

live weights. Body linear measurements have been used
to predict live weights in poultry (Chambers and Fortin,
1984; Monsi, 1992; Okon et al., 1997, Gueye et al., 1998)
goats (Hassan and Chiroma, 1990; Ozoje and Herbert,
1977) sheep (Bhadula et af., 1979, Kandasamif and Gupta,
1983) cattle (Buvanendran et al., 1980; Orheruta and
Olutogun, 1994) and rabbit (Chineke, 2000; Abdullah
et al., 2003).

The present study was therefore undertaken to
examine some selected linear body measurements as
possible predictors of live weights and contribute to the
existing knowledge on some selected linear body
measurements as possible predictors of live weights in
derived savarmah area and possibly develop its
applications in the farmer’s yard where measuring tape
and /weighing machines may not be available.

MATERIALS AND METHODS

Study area: The study was conducted at Surulere local
government area, Ogbomoso, Oyo state of Nigeria. The
area lies on Longitude 4°15' East of the Greenwich
meridian and latitude 8°7' North of the equator. The
annual rainfall and temperature of the environment are
1247 mm and 27°C, respectively (Oguntoyinbo, 1978).
The vegetation of the area i1s derived savannah and lies
between 300 to 600 m above the sea level.
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Animal and management: WAD of Nigeria have been
variously described by various authors (Ademosun, 1992;
Ngere, 1986; Ebozoje and Negere, 1995).

The animals are allowed to freely graze with little or
no health care from the owners. Occasionally, the owners
do offer the animals’ cassava peels, kitchen waste etc as
supplements.

Data collection: A total of 259 WAD goats of both sexes
and at various ages were studied for body weights and
some linear body measurements. The ages of animal were
classified into kid (<1 year,) yearling (1-2 year) and adult
(>2 year). However, efforts were made as much as
possible to exclude pregnant goats during the study.

Data collected on each goat included (Diagrame 1):

Body weight (Kg)-measured with a hanging scale
Linear body measurements (cm) with the aid of a
measuring tape as described by Searle et al 1989;
Weiner and Hayter 1974.

Diagonal Body Length (BDL): This was measured as
the distance from the anterior point of the shoulder to
the posterior extremity of the pin bone.
Height-At-Wither (HAW): This was measured as the
distance between the most dorsal point of the withers
and the ground level.

Sacral Pelvic Width (SPW) was measured as the
distance between tuber coax and tuber sacraic.

Heart Girth (CG): This was measured as the
circumference of the chest immediately behind the
forelegs.
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Age of the animals was determined through their
dentition as described by Sasty and Thomas (1980).

Below is the annotated Diagram 1 of goat showing
the aforementioned linear body measurements.

Statistical analysis: Data were subjected to a two-way
analysis of variance using the General Linear Model
procedure of SAS (1999). The fixed effects of age, sex and
interaction of age and sex were determined on the
parameters (BDL, HAW, SPW and HG) studied.

The model is as shown below:

Y= pt b+ B+ (@P); + ey

Where:

Y= measurement of body weight, BDL, HAW, SPW
‘ and HG
= overall mean

&, = fixed effect of i" age (kid, yearling, adult)

fixed effect of j"™ sex ( male, female)

interaction effect of age and sex

random error which is normally distributed with
mean = zero and variance d¢* where significant
differences were observed, separation of means
were done using the Duncan Multiple range test
procedure.

The correlation of body weight with the linear body
measurements were done with the use of Pearson’s
Moment correlation procedure (Steel and Torroe, 1980) .

RESULTS AND DISCUSSION

Table 1 shows the least square means of body weight
and some linear body measurement as affected by age.
The values obtained for all the measurements increase as
animals advanced in age. This agreed with the work of
(Mukherjee, 1978) in Grey and Brown Bengal goats. The
values obtained for body weight and linear body
measurements in this study is less than those reported by
Hassan and Chiroma (1990) for Red Sokoto and WAD
goats elsewhere. This may not be unconnected with
differences in breeds, environment and ecological factors.

The sex effect on the body weight and some linear
body measurement is as shown in Table 2. Hassan and
Chiroma (1990) Ngere et al. (1979, 1984) reported higher
values for all the measurements in favour of male goats
than female in Red Sokoto goats. The significantly
(p<0.01) higher value favour of the female goats may be
due to the sample size in favour of female goats. The
owners do sell majority of their bucks at yearling leaving
one or two bucks to service the females later.

Table 3 shows the Pearson correlation coefficient
bodyweight and of some body linear measurement in
WAD goats. (Sex and age of the animals combined).
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Table 1: TLeast square means+standards errors of body weight and some
body linear measurement as affected by age

Measurement Kid Yearling Adult
Body weight, kg 6.40+0.27 10.5£0.37 18.9+0.63
Diagonal body length, cin 29.0+0. 507 33.8+0.5(F 43,3070
Height at withers, cm 31.9+0.47 37.5+0.42° 44.5+0.58
Sac-pelvic width, cm 8.45+0.1% 9.9440,19 13.4+0.25°
Heart girth, cm 41.1+0.65° 47.8+0.71° 60.7+0.77*
No of observation 59 72 128

*Means with a different superscript in a row are significantly different
(p=<0.01)

Table 2: Least square means+standards errors of body weight and some
body linear measurement based on sex irrespective of age of

animals

Measurement Male Females
Body weight, kg 6.70£0.26 15.8£0.42°
Diagonal body length, cm 28.8+0.4% 39.7+0.46°
Height at withers, cm 32.2+0.43 41.840.38"
Sac-pelvic width, cm 8.07+0.16 12.3+0.17
Heart girth, cm 41.0+£0.49° 55.040.63°
No of observation 52 207

®Means with different superscripts within a row are significantly different
(p=<0.01)

Table 3: Pearson’s correlation coefficients of body weight and some body
linear measurernents in West African Dwarf Goats (irespective of
animal’s age)

Measurement ~ BWT BDL HAW SPW CG
BWT -

RDL 0900+

HAW 0.920 % 0.924 %+ -

SPW 0902 0.8677 0,892 %%

cG 0.934 ## 0.908#+# 0.915%* 0.890%#

*#*8ignificant (p<0.01), BWT-Body weight, BDL-Diagonal body length,
HAW-Height at withers, SPW-8acral pelvic width, CG-Heart girth

Generally, the correlation coefficient are high and
significant (p<<0.01). The correlation coefficient between
body weight and Heart girth was the nghest and
significant (r = 0.934) followed by Height-at-wither
(r = 0.929) and diagenal body length (r = 0.904) in that
order. A relatively higher association between body
weight and heart girth 18 possibly due to greater
relationship between chest girth (consisting of muscles
and bones) and body weight in comparison to height and
length. High correlation between body weight and heart
girth has also been reported by Singh et al. (1979) Prasaad
(1977) in Black Bengal goats; (Tandon, 1966) 1 Beetal
goats; (Singh et al., 1979, Moruppa and Ngere, 1986) in
Indian goat breeds; (Thiwoye and Ovatogun, 1987) in Red
Sokoto goats. This suggests that these variables or their
combination could be used to estimate or predict the live
weight of WAD goat.

CONCLUSIONS

Body weight and some linear body measurements
increased with the age of the animals (kid, yearling
and adult) and the values recorded mn each parameter
or measurement favoured the female goats.
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¢ There is generally high correlation coefficients

amongst the parameter studied.
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