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Abstract

Purpose: A total of 60 pigs of both sexes (30 males and 30 females) reared under intensive
system of management were randomly sampled and used in this study that lasted for 20
weeks, to assess the relationship between bodyweight and biometric parameters.

Methodology: Data obtained for bodyweight (kg), height (cm), body length (cm) and heart
girth (cm) were subjected to Bivariate Pearson Correlation, analysed using SPSS version 25.

Findings: The result showed that despite higher numerical values recorded for female pigs,
there were no correlation between sex and other body biometric parameters. However, body
weight had strong correlation with other biometric parameters analysed. The body length had
the highest direct contributions (r = 0.981) to body weight in male and female pigs
respectively.

Unique contribution to theory, practice and policy: The forecast indices recorded in this
work could be employed to predict bodyweight estimation and help in making management
decision and breeding programs for genetic improvement in pigs.

Keywords: Body weight, height, body length, heart girth, pigs, intensive management
system.
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INTRODUCTION

Pig production is one of the most important livestock sector globally. Pork accounts for more
than one-quarter of total protein consumed worldwide, approximately 35% of all meat
production (Bruinsma, 2003; Food & Agricultural Organization, 2017). In more developed
countries, pigs are raised in the intensive system and that makes it a very interactive business
widely adopted in different parts of the world. The intensive system of management has high
biologic and economic value with low labour input. The system has made it possible to raise
pigs with good genetic quality and good growth performance. It is possible that the system
has a positive effect on the body weight of pigs. To determine productivity, it is important to
always measure the body weight and know the best way to identify the pigs.

Under intensive system of pig production, it may be easy to manipulate feeds and feeding
ratio to enhance body weight. This may enable them convert feed easily and more effectively
as they are not allowed to move around. Breeding can also be manipulated or controlled as
mating will be well planned and effectively carried out in anticipation of good result
(Personal communication, 2022). This makes it easy to reproduce animals with the
phenotypic appearance wanted by the farmer, like nose print. Body dimensions have often
been used in estimating body weight and appropriate pricing of meat animals generally
(Akanno et al., 2002; Ibe, 1990; James et al., 2007; Machebe and Ezekwe, 2010). Kolawole
and Salako (2010) reported that since there is a relationship between body measurement and
live weight, it follows that body measurement can be used to predict live weight. These body
measurements can easily be gotten under the intensive system of production. Biometric
parameters commonly used in the prediction of body weight (BW) are body length (BL),
heart girth (HG) and height (H). Therefore, the success of a breeder to produce for maximum
economic returns relies on the ability to establish relationship that exist between identified
parameters and an organized breeding programme to suit desired aim (Khalil et al., 1987).

The body weight and biometric parameters of animals can be determined in so many ways,
like the use of scales. Though weighing pigs by running them through the scale provides the
most accurate measurement, it requires a good amount of time. Moreover, it may also inflict
injuries and stress on both the animals and the producers (Marinello et al., 2015). Animals
can be measured manually using tapes to show the size of the girth, the body length and
height of the pig. This method also give accurate measurement but requires extra skill to
ensure accuracy, and subsequently, ensure accurate estimation of the body weight of the pigs
before the finishing stage. This helps to reduce losses associated with the sorting process
(Que et al., 2016). The intensive system of management has some great advantages for
instance; it promotes record keeping and other management practices including adequate
health management. All these play very vital role in promoting the pigs’ body weight and
easy acquisition of biometric parameters that do not cause damage to the pigs.

The present study was therefore undertaken to determine which of the biometric parameters,
amongst those commonly used in pigs, have the best predicting power of body weight in
intensively managed stock of pigs.

MATERIALS AND METHODS
Experimental Site

The experiment was carried out at the Piggery Unit of the Teaching and Research Farm of
Enugu State University of Science and Technology, Agbani, Nkanu West Local Government
area, Enugu State, Nigeria. Agbani lies between the Latitude of 7°3°00E and Longitude of 6°
3’00N in the humid tropics with a rainfall pattern. The total rainfall in the area ranges from
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1500mm-2000mm with a mean of 1800mm. The vegetation cover of Enugu State consist of
trees, shrubs, grasses, and legumes (Odo, 2021).

Experimental Materials

All the equipment used for the measurements and other identification purposes were
purchased from the New Artisan Market, Enugu, Enugu State, Nigeria. They included:

a) Ear notcher: used to properly identify the pigs through ear-notching.

b) Tooth clipper: used to clip the needle teeth of the piglets, to avoid cannibalism

c) Scale: used in taking the weights of the pigs in kilogram (kg)

d) Measuring tape: used to measure the body length (cm) and heart girth (cm) of the pigs
e) Graduated measuring stick/ruler: used to measure the height (cm) of the pigs.

Experimental Animals and their Management

A total of 60 landrace piglets of both sexes (30 males and 30 females) were randomly
selected for the study to assess the relationship between bodyweight and morphological traits
using Bivariate Pearson Correlation. The piglets were tooth-clipped to prevent them from
inflicting injuries on the teats of the sows. They were also given Iron supplementation (Iron
dextran). Subsequently, they were ear-notched (for identification purposes) and creep-fed
(21% CP) for eight weeks. They were weaned on attaining a weight of 20kg. All the piglets
were managed under intensive care system where strict supervision was given to their feeding
and medications.

Data Collection

Data were taken on live bodyweight (kg) and three (3) biometric indices namely: body
length, heart girth and height, all in centimeters (cm). Scale, tape and graduated measuring
stick (ruler) were used to measure the body weight (BW), body length (BL)/heart girth (HG)
and height (H) of the pigs respectively. All measurements were carried out by the same
person to avoid between-individual variation, and were done at 2-week intervals. Body length
was defined as the length from the base of the neck to the base of the tail, and heart girth was
defined as the circumference of the chest area just behind the forelegs where the tape was
placed directly behind the front legs and wrapped around the heart girth and read directly
behind the shoulders.

Statistical Analysis

Data obtained from the response variables were subjected to Bivariate Pearson Correlation,
analyzed using SPSS version 25.

RESULTS AND DISCUSSION

The summary of the results of body weight and biometric parameters of pigs reared under
intensive care system are presented on the table 1.
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Table 1: Bivariate Pearson Correlation for body weight and biometric parameters of
pigs reared under intensive system of management.

Correlations

Sex Height Length  Heart Girth  Weight

Sex Pearson Correlation 1 -.019 -.183 -.060 -.113
Sig. (2-tailed) 883 162 647 389
N 60 60 60 60 60
Height  Pearson Correlation  -.019 1 .945™ 977" .949™
Sig. (2-tailed) 883 000 000 000
N 60 60 60 60 60
Length  Pearson Correlation ~ -.183 .945™ 1 947" 981"
Sig. (2-tailed) 162 .000 .000 .000
N 60 60 60 60 60
Heart Pearson Correlation ~ -.060 977" 947 1 942"
Girth  5ig. (2-tailed) 647 000 000 000
N 60 60 60 60 60
Weight  Pearson Correlation ~ -.113 949" 981" 942" 1
Sig. (2-tailed) 389 .000 .000 .000
N 60 60 60 60 60

**_Correlation is significant at the 0.01 level (2-tailed).

The result of the analysis is presented in Table 1 above. Although the females had higher
numerical mean values for all the body biometric parameters analysed, there was no
correlation between sex and other morphometric measurements. Also, results of the
experiment showed a highly significant (P<0.01) positive correlation between BW and HG
(P<0.01; r =0.942), BL (P<0.01; r = 0.981) and H (P<0.01; r = 0.949). Machebe and Ezekwe
(2010) earlier reported strong positive correlation between BW and other biometric
parameters as HG, BL and H in growing finishing gilts raised in the tropics. However, BW
recorded no significant (P>0.01) correlation but rather a negative correlation with Sex (r = -
0.113) of the pigs. This is contrary to the report by Egahi et al. (2011) that sex had a
significant effect (P<0.05) on body weight and all the body dimensions measured with the
males recording higher values than females in free range West African Dwarf (WAD) goats
in the guinea savannah.

Estimates of correlation obtained from this study reflect active growth of different body
dimensions in response to the increase in the weight of the pigs reared under intensive
system. Given that the majority of genes influencing the configuration of an animal are of
common action and not local, the formation of one part is found to greatly correlate with the
formation of the other (Lener and Donald, 1996). Thiruvenkadan (2005) reported high
correlations between body weight and morphometric measurements of pigs under intensive
management system. Aziz and Sharaby (1993) reached similar inferences regarding
correlations between body weight and body dimensions of pig reared under intensive system.
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The implications of the positive relationships in the present study are that body weight could
be estimated from body measurements, especially under intensive system where scales are
not readily available. The association may also be useful as selection criterion, since positive
correlations of traits suggest that the traits are under the same gene action (pleiotropy). The
descriptive statistics of bodyweight and linear body measurements for male and female pigs
reared under intensive care system are presented in table 2.

Table 2: Descriptive statistics for body weight (kg) and biometric parameters (cm) of
pigs reared under intensive system of management.

Male Female SEM
Height (cm) 42.88 43.51 0.18
Length (cm) 54.02 64.14 0.18
Heart Girth (cm) 35.67 37.30 0.34
Weight (kg) 35.46 42.62 0.17

The result showed that there were numerical variations in the body weight and other
biometric parameters between the male and female pigs. Female pigs reared under intensive
care system recorded higher numerical values for all the parameters evaluated, as it recorded
43.51cm for height, 64.14cm for length, 37,30cm for heart girth and 42.62kg for weight,
compared to the male pigs which had the following values of 42.88cm, 54.02cm, 35.67cm
and 35.46kg for height, length, heart girth and weight, respectively.

Simple Bar Mean of Height, Mean of Length, Mean of Heart Girth, Mean of Weight by Sex by INDEX

M Height
M Length
M Heart Girth
W Weight

50.00

40.00

Mean

20,00

0.00

Female Male

Sex

Fig 1. Body weight and biometric parameters of pigs reared under intensive care
system.
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The trend revealed the manifestation of sex difference in the pigs reared under intensive care
system. This is similar to the report of Ogah et al. (2009) who earlier observed that female
pigs had higher values than their male counterparts. On the other hand, Okpeku et al. (2011)
observed that males had higher mean values for all measured morphological parameters in
indigenous pigs in Southern Nigeria while Sebolai et al. (2012) reported significant
differences (P<0.05) in bodyweight between male and female Tswana goats. However,
Thiruvenkanden (2005) reported non-significant (P>0.05) sex differences in bodyweight and
body measurements of pigs in South India.

CONCLUSION AND RECOMMENDATION

Correlation coefficients observed between body weight and biometric traits were positive and
significant at P<0.01 implying that the bodyweight of pigs may be evaluated using
morphological traits, particularly situations where scales are not readily available. The
analysis also showed that length had the highest direct contribution to body weight in male
and female pigs respectively. The implication is that length could be useful for selection and
breeding programs in pig improvement for bodyweight.

REFERENCES

Akanno, E.C., Ole, P.K., Okoli, I.C. and Ogundu, U.E. (2002). Performance characteristics
and prediction of body weight of broiler strains using linear body measurement. Proc.
Nigerian Society for Animal Production. 32rd Animal Conf. March 18 — 21, 2002

Aziz, M.A. and Sharaby, M.A. (1993). Collinearity as a problem in predicting body weight
from body dimensions of Nadji sheep in Saudi Arabia. Small Ruminant Research 12:
117 - 124.

Bruinsma, J. (2003). World agriculture: Towards 2015 — 2013, and FAO perspective. Food
Agric Organ United Nation, London, pp 1 —432.

Egahi, J.O., Dim, N.I. and Mabrama, B.D. (2011). Body weight and body dimensions in free
range West African Dwarf (WAD) goats in the guinea savanna. Proceedings the 16th
Annual Conference of the Animal Science Association of Nigeria (ASAN) September
12— 15" K. S. U. Anyigba, Nigeria.

Food and Agriculture Organization of the United Nations (FAO). (2017). Food outlook:
Biannual report on global food markets (Food Agric Organ United Nation, Rome), 152

Pp.

Ibe, S.N. (1990). Effects of feed restriction on principal component measures of body
conformation in commercial broiler chickens. Nig. J. Anim. Prod. 17: 1 - 5.

James, 1.J., Osinowo, O.A. and Amoo, T.O. (2007). Estimation of live weight from chest
girth and wither height measurement in West African Dwarf goats. Nig. J. Anim. Prod.
34:181 - 187

Khali M.H.E., Owen, J.B. and Afifi, E.A (1987). A genetic analysis of litter traits in bauscat
and giza white rabbits. Anim. Prod. 45: 123-134. British Society of Animal Production

Kolawole, O., and Salako, A.E. (2010). Phenotypic characterization of the can rat
(Thryonomys swinderianus). Proc. 35th conf., Nigeria Society for Animal Production
14-17 March, 2010, University of Ibadan, Nigeria pp 92-94

Lener, L. M. and Donald, H. P. (1996). Modern development in animal breeding. Academic
Press, London, 1996, 295pp.

13


http://www.ajpojournals.org/

American Journal of Agriculture A J P@

ISSN 2790-5756 (online)
Vol.4, Issue 2, pp 8 - 14, 2022 www.ajpojournals.org

Machebe, N.S. and Ezekwe, A.G. (2010). Predicting body weight of growing — finishing gilts
raised in the tropics using linear body measurements. Asian Journal of Experimental
Biological Science 1 (1): 162 — 165.

Marinello, F., Pezzuolo, A., Cillis, D., Gasparini, F. and Sartori, L. (2015). Application of
kinetic-sensor for three dimensional body measurements of cows. In: Proc. 7th Eur.
Precis. Livest. Farming, ECPLF.

Odo, B.I. (2021). Evaluation of growth performance of finisher broiler fed diets supplemeted
with garlic and ginger. Int. J. Multidisciplinary Research updates, 01 (02): 001 — 004.

Ogah, M.D., Hassan, I.D., Musa, |.S. (2009). Path analysis of the relationship between
various body measurements and live weight in immature pigs. Analele IBNA 25: 72-77.

Okpeku, M., Yakubu, A., Peters, S.O., Ozoje, M.O., Ikeobi, C.O.N., Adebambo, O.A. and
Imumorin, .I1.G. (2011). Application of multivariate principal component analysis to
morphological characterization of indigenous pigs in Southern Nigeria. Acta
Agriculturae Slovenica 98 (2): 101-1009.

Que, Y., Cabezon, F. and Schinckel A.P. (2016). Use of statistics to quantify the magnitude
of errors in the sorting of pigs for marketing in 3 finishing barns. Prof. Anim. Sci., 32
(2016) pp. 507-515

Sebolai B., Nsoso .S.J., Podisi .B., Mokhutshwane .B.S. (2012) The estimation of live weight
based on linear traits in indigenous Tswana pigs at various ages in Botswana. Tropical
Animal Health and Production 44(4): 899-904.

SPSS (2019) Statistical Package for the Social Sciences. User’s Guide: Statistics, Version
25.0. Institute, Inc., Cary, NC, USA.

Thiruvenkanden, A.K. (2005) Determination of best fitted regression model for estimation of
body weight in pigs under farmers’ management systems. Livestock Research for Rural

Development 17(7): 76-87.

14


http://www.ajpojournals.org/

