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ABSTRACT Data on 24 weaned guinea pigs were used to evaluate the relationship between live body
weights and linear measurements. The traits measured were body weight (BW), body length (BL), heart girth
(HG), trunk length (TL), fore leg length (FLL), hind leg length (HLL) and ear length (EL). Measurements of
body components were regressed against live weight at 4, 6, 8, 10 and 12 weeks using linear, quadratic and
exponential regression analyses. The regression equations, estimates of parameters and coefficient of
determination (R?) for the fitted functions were determined. Strong interrelationships (p<0.05) were observed
among the parameters. The coefficient of determination (R?) values varied from 0.00 to 0.42%, 0.16 to 0.78%,
0.10 to 0.81%, 0.15 to 0.80% and 0.03 to 0.68% at 4, 6, 8, 10 and 12 weeks respectively. Body length (BL) had
higher R? value at 4 weeks (0.42%), 6 weeks (0.78%) and 8 weeks (0.81%) respectively with the exponential
function while; heart girth had higher R? value at 10 weeks with the exponential function (0.80%) and at 12
weeks (0.68%) with quadratic function. Based on R? value, exponential function was generally superior in terms
of goodness of fit to the data and its ability to predict body weight.

(Keywords : Body length, heart girth, trunk length, fore leg length, hind leg length, ear length)

INTRODUCTION Live body weight and linear body traits are great
contributors to the lifetime performance of animals.
The problem of low protein intake in developing Studies involving body measurements and weights
countries is a reoccurring issue in many in poultry [5, 6, 7, 8,], sheep [9], goat [10], cattle
international discourses. That the average intake of [11, 12] and rabbit [13, 14] have been reported.
protein especially that of animal origin is grossly Findings from these reports have been used to
below Food and Agriculture Organization [FAQ] describe  body conformation and carcass
approved standard in these countries is no longer composition, evaluate breed performance, predict
news. That the conventional livestock such as live weight gain, examine relationships between
cattle, sheep, goat, pig and poultry are also not able heredity and economic characteristics, reproductive
to provide this needed protein in adequate amount performance, and study the interaction between
is a statement of fact. Hence the drive toward heredity and environment and the relationship
encouraging the rearing and exploitation of lesser between body weights and linear body dimensions.
known animals such as snail, quail, rabbit and Data obtained from such studies has been used as
guinea pig as a source of cheap and readily valuable indicators for selection. [10] reported on
available protein particularly in the rural areas the importance of using skeletal dimensions such as
where most of the resource poor people live. shoulder width, heart girth and height at withers for
Hitherto, the guinea pig had gained popularity as a predicting live weight and condition score.
laboratory animal used in testing new drugs and
other pharmaceutical products. Although its There is scarcity of literature on research about the
contribution to the supply of protein in the diets of guinea pig in Nigeria and especially those relating
many people in developing countries such as linear body measurements to productive traits in the
Bolivia [1] and Nigeria as well as the Philippines guinea pig. This might be due to inadequate
[2] has been largely ignored, it is a veritable source research in the animal since most people do not
of protein as well as income. Guinea pigs measure think of the animal as a good source of meat.
between 20 — 40cm [3] and can attain adult weight Research on the animal has however been carried
of between 500 — 1500g [4] with females weighing out in the Cameroon republic [15, 16, 17]. This
slightly less than males. study therefore was designed to determine the
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existing relationships between body weight and
linear body measurements such as body length
(BL), heart girth (HG), trunk length (TL), fore leg
length (FLL), hind leg length (HLL) and ear length
(EL) of guinea pigs as well as attempt to predict
live body weight from linear body measurements
using linear, quadratic and exponential models.

MATERIALS AND METHODS

Location of study

The study was conducted at the Teaching and
Research Farm of the Federal University of
Technology, Minna, Niger State, Nigeria. Minna is
located at latitude 9° 31" and 9° 45’ north,

and longitude 6° 31’ and 6° 45’ east of the equator. It
is situated at an altitude of 1475 metres above sea
level. It lies within the southern guinea savannah
agro-ecological zone of Nigeria. It is characterized
by two distinct climate; harmattan (November-
April) and rainy (May-October). The annual rainfall
and mean temperature range are: 1,100-1300mm
and 38-42°C respectively.

Experimental animals and their management
The 24 guinea pigs used for the experiment were
sourced locally from Kagara, Kotangora and
Gwada all within Niger State. The weaned non-
pedigreed animals were purchased from peasant
farmers who keep them primary for meat. They
were housed in hutches made of wood and wire
mesh. The wire mesh was placed at the bottom and
sides of the hutch. This is to ensure proper
ventilation and easy disposal of droppings. The
dimension of the hutch was 65cm x 46.5cm X
58.8cm. The hutches were raised 30inches above
the floor level. The hutches were large enough to
allow for easy movement. Feeders and drinkers
were provided. The house and the surroundings
were kept clean. The house was swept daily and
drinkers also washed regularly. The animals were
treated against both internal and external parasites
by the use of lvomec®. Anti-stress was provided in
the form of Vitalyte®.

Feeding and watering

The guinea pigs were fed ad libitum compounded
diet supplemented with Tridax procumbens and
Mangdifera indica leaves over the course of the
experiment. The ingredients used in making the
feed included: maize, soya bean, maize bran,
methionine, lysine, palm oil, bone meal, premix and
salt. Clean water was given ad libitum.

Data collection

Collection of data started 4 weeks after the
commencement of the experiment and thereafter at
two weekly intervals until the 12" week. The linear
body traits studied were body length (BL), heart
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girth (HG), trunk length (TL), fore leg length
(FLL), hind leg length (HLL) and ear length (EL).
Measurements were taken using measuring tape.
The linear measurements are as follows:

BL = length between the tip of the nose and the

rump.
HG = body circumference taken just behind the
fore legs.

TL = length between the neck and the rump.

FLL = length from the point of attachment of the
fore leg to the tip of the fore leg.

HLL = length from the point of attachment of the
hind leg to the tip of the hind leg.

EL = length from the point of attachment of the ear
to the tip of the ear.

Data analysis
Data obtained of each of the linear body
measurements, BL, HG, TL, FLL, HLL and EL
were regressed against live body weight at 4, 6, 8,
10 and 12 weeks using both linear, quadratic and
exponential regression analyses. The analysis was
carried out using [18].
The functions or models used were:
Y = a + bX ooviiiiiii,
linear.
Y, = a, +hyx + CzX2
quadratic or polynomial.
Y, = aiebx
exponential.
Logarithm transformation was done to fit the
exponential model with the variable data resulting
in the equation;
Logl10Y, = log10ai + bx
Where Y, Y, and Y, = dependent
variables (live weight).
X = independent variables (BL, HG,
TL, FLL, HLL, EI).
b, ¢ = regression coefficient associated
with the independent variables.
The relationship between live weight and each of
the linear body measurements was accessed. The
coefficient of determination (R?) was used to
compare the accuracy of prediction.

RESULTS

Table 1 represents equations, estimates of
parameters and coefficient of determination (R?) for
the fitted functions at 4 weeks. Linear body
measurements and weight had mostly significant
(p<0.05) association which goes to show the strong
interrelationship between body weight and the
linear measurements. The value of R® ranged from
0.20 to 43.2 being maximal for body length using
exponential function. Majority of the regression
coefficients were positive. A comparism on the
basis of R? values showed that weights and linear
body measurements were best fitted by the
exponential function followed by the quadratic
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function and linear function. There was only one
case where no significant (p>0.05) relationship
existed between weights and linear dimensions
(HLL using linear function). Quadratic and
exponential equations could not be generated for
FLL because the data could not fit.

Table 2 represents equations, estimates of
parameters and R? for the fitted functions at 6 week.
Linear body dimensions associated significantly
(p<0.05)  with  weight  showing  strong
interrelationship. Except for FLL where data could
not fit for exponential function, all the relationships
were significant (p<0.05). Based on R? values,
weights and linear body measurements were best
fitted by the exponential function except for HG
and TL where the quadratic function performed
better.

Table 3 represents equations, estimates of
parameters and R for the fitted functions at 8
weeks. Linear body measurements associated
significantly (p<0.05) with weights. A comparism
of R? values showed that weight and linear body

measurements were best fitted by the exponential
function except for FLL where quadratic function
was better. The trend was similar at week 10
(Table 4) except for body length where the
quadratic function fitted the data best.

Table 5 represents equations, estimates of
parameters and R? values for the fitted functions at
12 weeks. While most of the linear body
measurements and weights had significant (p<0.05)
and strong interrelationship between them, some
were not significant (EL using all the functions).

The R?values ranged from 0.03 to 0.68. Quadratic
function better fitted the data for BL, HG TL and
FLL while the exponential function better fitted the
data for HLL and EL. Generally, among the linear
body measurements, accuracy of prediction was
better with BL (R?0.77, 0.78, 0.81 in Table 3), HG
(R?0.73, 0.78, 0.80 in Table 4), BL (R?0.76, 0.77,
0.76 in Table 4), EL (R?0.72, 0.73, 0.76 in Table 3)
and HG (R?0.54, 0.71, 0.76 in Table 3). It would
appear as if BL and HG are better predictors of live
weight in the guinea pig.

Table 1. Estimation of parameters in linear, quadratic and exponential functions fitted for weight-linear

measurement relationship at 4 weeks

Linear measurement Function SE R’ Significance
Body length Y =-203+21.37x 11.0 0.32 *
Y= -2336+209x-412x° 10.9 0.37 *
Y, = 259-593x+454x*-115x> 0.02 0.42 *
Heart girth Y =0.20+19.3x 11.6 0.24 *
Y= -924+142.9x-4.09%2 11.7 0.27 *
Y, =-35.9+88.3x-67.8x*+17.4x*  0.02 0.31 *
Trunk length Y = 219+14.6x 13.1 0.04 *
Y= 737-213x+24.4x? 12.9 0.12 *
Y, = -3.37+30.6x-52.6x°+29.6x°>  0.02 0.15 *
Fore leg length Y =68.9+101x 12.2 0.17 *
Y= na na na na
Y,= na na na na
Hind leg length Y =323-8.05x 13.4 0.00 ns
Y= 215-867x+100x? 133 0.06 *
Y, = 64.5-292x+458x%-238x° 0.02 0.11 *
Ear length Y = 77.6+97.9x 11.9 0.20 *
Y= -26.8+196x-23.0x 12.2 0.21 *
Y, = -2.58+55.5x-196x°+223x>  0.02 0.25 *

* Significant difference (p<0.05)
ns = not significant (p>0.05)

na = data could not fit the functions
SE = standard error
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Table 2. Estimation of parameters in linear, quadratic and exponential functions fitted for weight-linear
measurement relationship at 6 weeks

Linear measurement Function SE R’ Significance
Body length Y = -236+24.2x 10.4 0.43 *
Y= -816+73.8x-1.06x° 10.6 0.43 *
Y, = 250-549x+401x%-978%> 0.01 0.78 *
Heart girth Y = -54. 8+25.6x 10.5 0.41 *
Y= 122-140%-5.37%° 10.2 0.48 *
Y,=83.0-198x+162x*-43.8x°  0.01 0.45 *
Trunk length Y =-33.9+75.3x 9.03 0.57 *
Y= 718-232x+31.1x° 8.73 0.61 *
Y,=-19.6+98.2x-146x*+73.0x°  0.01 0.56 *
Fore leg length Y =6.90+152x 11.0 0.35
Y= -555+516x-111x> 10.9 0.40
Y,= na na na na
Hind leg length Y = 25.6+754x 12.6 0.16 ns
Y= -815+472x+46.5x° 12.8 0.17 *
Y, =-22.5+104x-219x*+115x>  0.02 0.19 *
Ear length Y =-29.2+168x 9.57 0.51 *
Y= 108-861x,236x° 9.06 0.59 *
Y, = 7.62-59.8x+172x*-180x° 0.01 0.63 *

* Significant difference (p<0.05)
na = data could not fit the functions
SE = standard error

Table 3. Estimation of parameters in linear, quadratic and exponential functions fitted for weight-linear
measurement relationship at 8 weeks

Linear measurement Function SE R’ Significance
Body length Y =-428+33.7x 6.14 0.77 *
Y= -151+122x-1.82%? 6.23 0.78 *
Y, = 100-218x+158x%-381x° 0.01 0.81 *
Heart girth Y =-110+31.4x 8.79 0.54 *
Y= 188-226x+8.38x° 7.10 0.71 *
Y, = 262-655x+547x%-152%3 0.01 0.76 *
Trunk length Y =39.8+71.2x 8.19 0.60 *
Y= 679-190x+26.3x> 8.05 0.63 *
Y,=-41.8+194x-284x°+138x>  0.01 0.67 *
Fore leg length Y =39.8+159x 10.2 0.38 *
Y= 271-223x+298x%-261x° 10.0 0.43 *
Y, = 15.1-105x+289x*-261x° 0.01 0.42 *
Hind leg length Y = 156+57.3x 12.2 0.10 *
Y= -99+84.6x-3.21x> 12.6 0.10 *
Y,=-255+135x-217x*+116x>  0.01 0.13 *
Ear length Y =-106+222x 6.89 0.72 *
Y= -144+141x-263%° 6.91 0.73 *
Y, = 43.3-360x+105x>102x° 0.01 0.76 *

* Significant difference (p<0.05)
SE = standard error
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Table 4. Estimation of parameters in linear, quadratic and exponential functions fitted for weight-linear
measurement relationship at 10 weeks

Linear measurement Function SE R’ Significance
Body length Y = -408+33.9x 5.79 0.76 *
Y= 116-94.2x-2.60x> 5.82 0.77 *
Y, = -309+677x-492x%-119x> 0.01 0.76 *
Heart girth Y =-239+40.9x 6.09 0.73 *
Y= 205-243x+880x° 5.70 0.78 *
Y, = 555-137x+112x2-307x° 0.01 0.80 *
Trunk length Y =121+59.9x 8.53 0.47 *
Y = 845-243x+29.6x* 8.32 0.52 *
Y, =-34.5+164x-240x*+117x>  0.01 0.57 *
Fore leg length Y = 184+103x 10.8 0.15 *
Y= 456-379x+857%> 10.2 0.28 *
Y, = 31.3-242x+676x%-623x° 0.01 0.30 *
Hind leg length Y =104+74.8x 10.5 0.20 *
Y= -464+344x-31.9%° 10.7 0.45 *
Y,=10.6-41.5x+70.3x>-38.8x>  0.01 0.45 *
Ear length Y =9.0+177x 8.72 0.45 *
Y= 768-499x+149x> 8.92 0.45 *
Y, = -27.9+266x-771x°+742%3 0.01 0.51 *

* Significant difference (p<0.05)
SE = standard error

Table 5. Estimation of parameters in linear, quadratic and exponential functions fitted for weight-linear
measurement relationship at 12 weeks

Linear measurement Function SE R’ Significance
Body length Y =-218+26.3x 8.58 0.37 *
Y= 624-485x+10.1x> 8.01 0.48 *
Y, = -185+401x-289x*+695x° 0.01 0.46 *
Heart girth Y = -261+41.8x 7.87 0.47 *
Y= 656-770x+24.1x° 6.33 0.68 *
Y, = 678-162x+129x%-342x3 0.01 0.66 *
Trunk length Y = 113+62.6x 8.59 0.37 *
Y= 109-309x+35.2x> 8.56 0.41 *
Y,=-21.9+104x-149%°+71.6x°  0.01 0.39 *
Fore leg length Y =-32.8+191x 10.1 0.13 *
Y= -976+933x-145x* 10.4 0.13 *
Y,= na na na na
Hind leg length Y =-84.9+116x 8.85 0.33 *
Y= 428-106x+24.0X 9.06 0.34 *
Y, = 362-165x+254x%-130x° 0.01 0.42 *
Ear length Y =382+26.2x 10.6 0.02 ns
Y= -83.0+388x-70.1x° 10.8 0.03 ns
Y, = 0.56+15.2x-36.7x%+29.4x° 0.01 0.03 ns

* Significant difference (p<0.05)
ns = not significant (p>0.05)

na = data could not fit the functions
SE = standard error
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DISCUSSION

From the results obtained from the study, it is
evident that the linear quadratic and exponential
functions could be used in describing relationships
between body weights and linear body
measurements in the guinea pig. Both the quadratic
and exponential models had advantage over the
linear model in respect to their goodness of fit to
the data. Chineke [13] had reported the simple
quadratic model to be superior to both linear and
exponential models  while evaluating the
relationship among body weight and linear
dimensions in rabbit breed and crosses. The fact
that both the quadratic and exponential models
were better compared to the linear model as
demonstrated by their coefficients of determination
(R?) is an indication that live body weight could be
better predicted with the use or two or more
independent variables. Bemji and Osinowo [19]
reported similar finding while predicting milk yield
from udder circumference and distance between
teats in West African Dwarf and Red Sokoto goats.
The best result was obtained in the study with BL at
8 weeks where the highest R? accounted for 81.0%
of the variation in body weight.

Most of the regression equations generated showed
positive values. This is an indication that the
parameters were directly influenced by body weight
changes. Therefore, gain in weight increases with
increase in linear body dimensions [13]. Seale et al.
[20], Cason and Ware [21], Orheruata and
Olutogun [22] and Omeje et al. [23] all reported
similar positive relationships between live body
weight and body dimensions in sheep, poultry and
cattle. There were few regression coefficients in the
relationship between body weight and linear body
measurement. This is an indication that the
parameters concerned correlated negatively with
body weight. Hence as the body weight increases,
the linear body measurements concerned decreases.
Chineke [13] reported similar finding in rabbit.
Dilwali [24] while reporting on observed negative
coefficients for regression values in Etah goats
concluded that growth rate decreases with increase
in age.
CONCLUSION

Results from the study showed either a negative or
positive relationship existing between live body
weight and linear body measurements at 4, 6, 8, 10
and 12 weeks of age post-weaning. The result
indicate that increase or decrease in the growth rate
of any of the linear body measurements
correspondingly led to an increase or decrease in
live body weight of the animal. The result also
revealed the quadratic and exponential models or
functions to be best fitted to the data based on the
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magnitude of the coefficient of determination R?
values.
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