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ABSTRACT

The uses of principal components analysis (PCA) were recently common in analysis of relationships between scores of
variables in animals. The study adopted the PCA methods in estimation of body weight from linear body measurements in
two commercial meat-type chickens raised in southern guinea environment of Nigeria. A total of 300 birds comprise of 150
each of Marshall and Arbor acre broiler chickens were used for the study. Traits measured were body weight (BW), Body
length (BDL), keel length (KL), Breast width (BRW), Thigh length (TH), shank length (SHK) and wing length (WG). The
descriptive statistics indicated that the average BDW (1.63 vs 1.91kg), BDL (20.63 vs 20.76cm), KL (10.53 vs 10.47cm),
BRW (3.24 vs 3.07cm), TH (10.11 vs 10.09), SHK (11.67 vs 11.85cm) and WG (22.30 vs 23.08cm) were obtained for
Marshall and Abor acre, respectively. The correlation coefficient observed varied from r = 0.72 to r = 0.96 for Marshall
while the ranged of r =0.73 to r = 0.95 was recorded for Abor acre while all variables were positive and highly significant
(P<0.01). The PCA results revealed that three principal components were extracted for the broiler chickens explaining 95.28
% and 94.82 % of the total variation in the original variables for both Marshall and Arbor acre chicken. However, Kaiser-
Meyer-Olkin (KMO) measure of sampling adequacy values are 0.90 and 0.92 were termed to be marvelous with Bartlett’s
test of 9026.63 and 8715.13 at determinants 1.37E and 2.39E for Marshall and Arbor acre birds, respectively. These
components could be a template for selection criteria for breeding programme in broiler chickens.

KEYWORDS
Principal component analysis, Growth traits, Marshall broiler and Abor acre broiler.
( ) INTRODUCTION
Author for Correspondence: Broiler i d icated feathered bird d
Amao Shola Rasheed, roiler is a domesticated feathered bird reare
Department of Agricultural Education mainly for meat production reaches market weight of
Emmanuel Alayande College of Education, about 1.5kg -3.0kg between six and ten weeks of age
P.M.B.1010, Oyo. Oyo State, Nigeria. depending on feed quality and quantity, health,
Email: sholaamao@gmail.com environmental factors and their management
\. J practices (Abanikannda et al, 2010)!. According to

Available online: www.uptodateresearchpublication.com  July — December 39



Amao Shola Rasheed. / International Journal of Nutrition and Agriculture Research. 6(2), 2019, 39-46.

Amao et al, (2015)*> live weight and other
conformation traits are known to be good indicators
of body growth and market value of broiler chicken,
such conformation traits were thigh length, breast
girth length, neck length, back length and shank
length and body weight among others. The body
weight of any animal is an important parameter that
determines the market value of that animal. The
relationship between body weight and other linear
body measurements has been described to have an
important implication in the production of broilers
and these relationships were always direct and
positive (Amao et al, 2012)°. Henry et al, (2011)*
opined that one of the criteria for genetic
improvement is the knowledge of genetic parameters
for important economic traits while successful
breeding programme relies on the ability to
established relationship that exists between identified
variables or traits.

The principal component analysis is a variable
reduction procedure and 1is appropriate when
obtained measures or a number of observed variables
and to develop a smaller number of artificial
variables. The principal components may be used as
predictor or criterion traits in subsequent analysis
(Alphonsus et al, 2013° and Amao, 2018°).
Therefore, the objective of this study was to explore
the relationship between body weight, body length,
breast length, keel length, shank length and wing
length in two commercial broiler chickens using
principal components analysis approach.

MATERIAL AND METHODS

Site of the experiment

The study was conducted at the Poultry Unit of
Teaching and Research Farm, Emmanuel Alayande
College of Education, Oyo, Oyo State, Nigeria and
Oyo lies on the longitude 3° 5 east of the green
witch meridian and latitudes 7° 5° North eastwards
from Ibadan, the capital of Oyo State. The altitude is
between 300 and 600 meter above water level. The
mean annual temperature and rainfall are 27°C and
1,165mm respectively. The vegetation of the area is
Southern guinea savanna zone of Nigeria (Amao,
2017)".
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Experimental Animals and Management

A total of 300 day-old chicks comprises of 150 each
of Marshall and Abor acre birds were used for the
study and were procured from a reputable hatchery
in Ibadan. Each of the bird were tagged using wing
band according to their strain and placed in
environmentally controlled brooder house with floor
covered with wood shavings which was kept dry
throughout the experiment period by replacing soiled
litter when required. All necessary vaccination were
administered as at when due.

Feed and feeding of the birds

Birds were fed ad-libitum on a broiler starter diet
containing 20 % crude protein and 2880 kcal/kg
Metabolizable energy from day old to 4™ week
followed by finisher diet of 16 % crude protein and
2600kcal/kg Metabolizable energy. Clean and cool
water was provided ad-libitum.

Collection of data

The body weights (BDW) of the birds were obtained
on weekly basis to 8 weeks of age. The body
measurements includes shank length (SHL), thigh
length (TH), body length (BDL), keel length (KL),
breast width (BRW) and wing length (WG) were
measured from day old to 8 weeks of age on a
weekly bases on each of the strain as described by
Amao (2018)°.

Principal component analysis procedures
Principal component analysis is a method for
transforming the variables in a multivariable data set
D, STEED. C T X, Into new variables Y,
Youii... Y., which are unrelated with each other
and account for decreasing proportions of the total
variance of the original variables, defined as

YI=PuXi +PpXo+ .o, + P1nXa
Y2=PuXi+PxnXo+ . .cccooo...... + PonXa
Y3 = Pan] + Pn2X2 o + Pnan

With the coefficient being chosen so that Y1, Y2
...... Yn account for decreasing proportion of the
total variance of the original variables, X1, X2
........ Xn (Everitt et al, (2001)%. Eyduran et al,
(2010)’ indicated that Bartletts test of sphericity was
used to test if the correlation matrix was an identity
matrix (each variable correlated with itself) or a
correlation matrix full of zero. The suitability of the
information set to PCA was further tested by Kaiser-
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Meyer-Olkin (KMO) measure of sampling adequacy.
This tested whether the partial correlations among
variables were small. A KMO measure of 0.60 and
above is considered adequate while variance
maximizing orthogonal rotation was used in the
linear transformation of the factor pattern matrix in
order to bring about the interpretation of the
extracted principal components easier.

Statistical analysis

Means, standard errors, minimum and maximum of
body weight and body measurements of each strain
of broilers were obtained using the descriptive
statistic of SPSS 22 (2013)'° while the correlation
matrix which was the primary information required
for PCA generated. The principal components
analyses were done using the factor program of
SPSS 22 (2013)!° statistical package.

RESULTS

The means, standard deviation (SD), minimum,
maximum and coefficient of variation for the body
weight and linear body measurement of Marshall and
Arbor acre broiler chickens are presented in Table
No.l. The mean body weight for Arbor acre broiler
was 191lkg while the other Ilinear body
measurements were 20.63cm (BDL), 10.52cm (KL),
3.24cm (BRW), 10.13cm (TH), 11.67cm (SHK) and
22.30cm (WG) respectively. The body weight varied
more (CV = 63.16 %) while shank length had the
least CV of 25.93 %. However, the descriptive
statistics for body weight and other linear
measurements traits of Marshall broiler chicken; the
body weight obtained was 1.63kg, body length, keel
length, breast width, thigh length, shank length and
wing length were of values 20.76cm, 10.47cm,
3.07cm, 10.07cm, 11.35cm  and  23.08cm,
respectively. Body weight varied more of value
58.86 % with 29.17 % obtained for shank length as
the least coefficient of variation.

The correlation coefficient of body weight and linear
body measurements of Marshall and Arbor acre
broiler chickens at finisher phase is as shown in
Table No.2. The relationship between the body
weight and all other linear body measurements for
Marshall broiler chicken were positive and highly
significant (P<0.01) and mostly close to unit. The
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highest relationship was observed between body
weight and body length (0.96) while correlation
between wing length and breast width (0.72) was
obtained as the lowest. The correlation obtained
varied from r = 0.72 to r = 0.96. However, the body
weight and linear body measurements for Arbor acre
revealed that the correlation observed ranged from r
= 0.73 to r =0.95. The correlation between body
weight and other linear body measurements were
positive and highly significant (P<0.01). The highest
relationship was observed between body weight and
body length (0.95) while the least correlation was
observed between breast width and body length
(0.73). Meanwhile, the Kaiser-Meyer-Olkin (KMO)
measure of sampling adequacies were marvelous of
values 0.92 and 0.90 for Marshall and Arbor acre
broiler chickens, respectively while Bartlett’s test of
sphericities were significant (chi-squares 9026.63
and 8715.13) with determinants values of 1.37E and
2.39E at 0.05 for both Marshall and Arbor acre
broiler chickens, respectively.

Table No.3 indicated the eigen values and
percentages of total variance along with rotated
component matrix and communalities of body
conformation traits of Marshall and Arbor acre
broiler chickens. The communalities obtained for
Marshall varied from 0.97 (SHK) to 0.99 (WG). The
eigen values revealed the amount of variance
explained by each of the factors out of the total
variance i.e 6.061 (PC1), 0.32 (PC2) and 0.29 (PC3).
Three factors combined accounted for 95.28 % of the
total variability present in the traits measured. PC1
had high loading on body length (0.82) and body
weight (0.73) while PC2 being orthogonal to PCl1,
loaded highly on keel length (0.73) while PC3 has its
loading highly at breast width (0.83). However, the
Arbor acre communalities were ranged from 0.94
(SHK) to 0.99 (BDW, BDL, BRW and TH). The
eigen values were 6.051, 0.38 and 0.19 for PC1, PC2
and PC3, respectively. Total variability for the three
factors present in the variables measured was 94.82
% while PC1 had high loading on KL (0.76) and WG
(0.73) with PC2 loaded highly on breast width (0.87)
and PC3 loaded highly on BDL (0.75).
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DISCUSSION

The present results on the descriptive statistics on the
body weight and linear body measurements of the
birds revealed that the measured traits were heavier
than those earlier reported by Ojedapo et al, (2016)!!
in Cobb and Marshall broiler chickens in derived
savanna region of Nigeria. The ranges of values for
body weight, body length, keel length, breast width,
thigh length, shank length and wing length were
better to the findings of Ojedapo et al, (2010)'?,
Amao et al, (2011)"* and Amao et al, (2012)? in
Anak, Wadi- Ross and Marshall broiler chickens
respectively. These variations in the documentations
of earlier workers might due to the differences in the
genetic makeup of the birds and environmental
factors where the birds are reared.

The correlation coefficient of the body weight and
linear body measurements of Marshall and Arbor
acre broiler chickens revealed the body weight had a
positive and highly significant relationship with all
the other variables measured. These observations
were in accordance with the findings of Egena et al,
(2014)'4, Yakubu et al, (2009)"° and Ajayi et al,
(2008)'%. These authors observed that body weights
were highly related to all the other linear body
measurements of the chickens with increases in any
of the body measurements will definitely lead to a
corresponding increase in the body weight of the
chickens. They all further concluded that the strong
correlation between body weight and other linear
body measurements were useful as selection
criterion.

Meanwhile, the obtained high value of Kaiser-
Meyer-Olkin measure of sampling adequacy (0.92
and 0.90) implies that the relationships between the
traits measured were not related to the remaining
traits outside each sample correlation. These KMO
values of 0.92 and 0.90 were said to be marvelous by
Kaiser (1960)!” while Bartlett’s test of sphericity for
the body measurements of the broilers gave
important information of using factors analysis for
the set of data used in this study. The high
communalities observed presently were similar to
the findings reported by Mendes (2011)'8, Udeh and
Ogbu (2011)" and Ajayi et al, (2012)* for different
breeds of broiler chickens in respective of different
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environmental conditions of the birds. The PC1 for
Marshall birds were highest variability relationship
with body weight and body length while PC1 for
Arbor acre birds revealed highest relationship with
keel length and wing length. These observations
were in harmony with the earlier works of Ajayi et
al, (2012)*° in broiler chickens and Egena et al,
(2014)'* in Nigerian local chickens. These authors
and many others claimed that PC1 can be used as a
single predictor while PC2 and PC3 combination
could only led to small amount of variance explained
for improvement in chickens.
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Table No.1: Descriptive statistics of body weight and linear body measurements of Marshall and Arbor
ace broiler chickens

Variable | Mean | SD | Min | Max | CV %
S.No
Marshall
1 BDW 1.63 0.61 0.10 2.10 58.86
2 BDL 20.76 7.85 9.00 38.00 37.83
3 KL 10.47 4.26 1.00 16.00 40.63
4 BRW 3.07 1.42 1.00 6.00 46.08
5 TH 10.09 2.94 1.00 15.00 29.17
6 SHK 11.85 3.07 6.00 17.00 25.92
7 WG 23.08 6.53 8.00 35.00 28.29
Arbor acre

8 BDW 1.91 0.58 0.10 2.20 63.16
9 BDL 20.63 8.64 9.80 35.00 88.95
10 KL 10.52 4.33 1.00 17.00 41.18
11 BRW 3.24 1.29 1.00 6.00 39.75
12 TH 10.13 3.11 4.00 15.00 30.69
13 SHK 11.67 3.03 5.00 18.00 25.93
14 WG 22.30 6.56 8.00 34.00 29.41

BW = body weight, BDL = Body length, KL = keel length, BRW = Breast width, TH = Thigh length, SHK =
shank length, WG = wing length, CV % - Coefficient variation

Table No.2: Correlation coefficient of body weight and body measurements of Marshall and Abor acre
broiler chickens

Variable| BDW| BDL| KL| BRW| TH| SHK| WG
S.No
Marshall
1 BDW 1.00
2 BDL 0.96 1.00
3 KL 0.87 0.84 1.00
4 BRW 0.73 0.68 0.78 1.00
5 TH 0.87 0.84 0.85 0.81 1.00
6 SHK 0.88 0.89 091 0.74 0.87 1.00
7 WG 0.87 0.89 0.93 0.72 0.85 091 1.00
Arbor acre
8 BDW 1.00
9 BDL 0.95 1.00
10 KL 0.89 0.83 1.00
11 BRW 0.78 0.73 0.79 1.00
12 TH 0.79 0.78 0.78 0.74 1.00
13 SHK 0.95 0.91 0.91 0.81 0.79 1.00
14 WG 0.92 0.89 0.93 0.79 0.77 0.93 1.00

BW = body weight, BDL = Body length, KL = keel length, BRW = Breast width, TH = Thigh length, SHK =
shank length, WG = wing length
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Table No.3: Eigen values and percentage of total variance along with the rotated component matrix and

communalities of body weight and other linear measurements of Marshall and Arbor acre broiler

chickens
Variable | PC1 | PC2 | PC3 |  Communalities
S.No
Marshall

1 BDW 0.45 0.34 0.49 0.99
2 BDL 0.46 0.29 0.75 0.99
3 KL 0.76 0.42 0.29 0.98
4 BRW 0.32 0.87 0.24 0.99
5 TH 0.41 0.46 0.37 0.99
6 SHK 0.65 0.33 0.45 0.94
7 WG 0.73 0.33 0.47 0.96
8 Initial eigen values 6.051 0.39 0.19

9 % variance 86.45 5.56 2.81

10 % cum. variation 86.45 92.01 94.82

Abor acre

11 BDW 0.73 0.43 0.36 0.98
12 BDL 0.82 0.31 0.29 0.98
13 KL 0.44 0.73 0.37 0.98
14 BRW 0.34 0.31 0.83 0.98
15 TH 0.37 0.29 0.31 0.98
16 SHK 0.64 0.51 0.41 0.95
17 WG 0.59 0.61 0.38 0.99
18 Initialeigen values 6.061 0.32 0.29

19 % variance 86.59 4.59 4.59

20 % cum. variation 86.59 91.18 95.28

BW = body weight, BDL = Body length, KLL = Keel length, BRW = Breast width, TH = Thigh length, SHK =

Shank length, WG = Wing length

CONCLUSION

The study employed the wuses of Principal
Component Analysis (PCA) for analysis of the body
traits in broiler chicken rather than on individual
basis and this lead to the uses of independent
orthogonal indices PC1, PC2 and PC3 which were
more accurate than the adoption of original
interrelated linear type traits for determined the body
weight of chickens. The resultant three PCAs in each
genetic group could assist in selection and breeding
programme of broiler chickens especially in this
southern guinea savanna zone of Nigeria.

ACKNOWLEDGEMENT

The author wish to express their sincere gratitude to
Department of Agricultural Education, Emmanuel
Alayande College of Education, P.M.B.1010, Oyo.
Oyo State, Nigeria for providing necessary facilities
to carry out this research work.

Available online: www.uptodateresearchpublication.com

CONFLICT OF INTEREST
I declare that I has no conflict of interest.

BIBLIOGRAPHY

1. Abanikannda O T F, Leigh A O and Coker O
N. Influence of hens age and some
productivity traits of hatching egg in broilers,
Proceedings of 35" Annual Conference of
Nigerian Society for Animal Production, 14-
17 March, 2010, University of Ibadan,
Nigeria, 2010, 77-80.

2. Amao S R, Ojedapo L O and Oso O E.
Evaluation of two commercial broiler strains
differing in efficiency of feed utilization.
Journal of New Sciences, Agriculture and
Biotechnology, 6(25), 2015, 1-5.

3. Amao S R, Ojedapo L. O, Oyewumi S O and

Olatunde A K. Body conformation
characteristics of Marshall strain  of
July — December 44



Amao Shola Rasheed. / International Journal of Nutrition and Agriculture Research. 6(2), 2019, 39-46.

commercial broiler chickens reared in
derived savanna environment of Nigeria,
Proceedings of 37" Annual Conference of
Nigerian Society for Animal Production, 18-
21 March, 2012, University of Agriculture,
Makurdi, Nigeria, 2012, 69-75.

. Henry A J Asuquo B O and Ibe S N.
Correlation between body weight and some
linear body measurement of grasscutter
(Thryonomisswinderianus), Proceedings of
38" Annual Conference of Nigerian Society
for Animal Production, 17-20 March, 2011,
River State University of Science and
Technology, Port Harcourt, 2011, 36-38.

. Alphonsus C, Akpa G N, Baje P P, Nwagu B
I, Orunmuyi M, Yashim S M and Ayigun E
A. Principal component analysis of milk
composition variables and its relationship
with fertility traits in dairy cows, Proceedings
of 38" Annual Conference of Nigerian
Society for Animal Production, 17-20 March,
2013, River State University of Science and
Technology, Port Harcourt, 2013, 84-86.

. Amao S R. Application of principal
component  analysis on the  body
morphometric of Nigerian indigenous
chickens reared intensively under southern
guinea savanna condition of Nigeria, Journal
of Environmental Issues and Agriculture in
Developing Countries, 10(1), 2018, 1-12.

. Amao S R. Egg production and growth
performance of naked neck and Rhode Island
Red chicken crosses under southern guinea
savanna condition of Nigeria, International
Journal of Agriculture and Earth Science,
3(2), 2017, 1-10.

. Everitt B S, Laudau S and Leese M. Cluster

analysis, Arnold Publisher, London, 4"
Edition, 2001.

. Eyduran E, Topal M and Sonmez A Y. Use
of factor scores in multiple regression
analysis for estimation of body weight by
several body measurements in brown trouts
(Salmotruttafario), International Journal of
Agriculture and Biology, 12(4), 2010, 611-

615.

Available online: www.uptodateresearchpublication.com

10.

1.

12.

13.

14.

15.

16.

17.

18.

SPSS. Statistical package for the social
sciences, SPSS Inc, 444 Michigan Avenue,
Chicago, IL60611, USA, 2013.

Ojedapo L O, Amao S R and Aderibigbe D
O. Evaluation of the parameters needed to
describe the growth traits of two commercial
broiler strains, Journal of Natural Sciences
Research, 6(4), 2016, 96-101.

Ojedapo L O, Adedeji T A, Ameen S A and
Amao S R. Interrelationships between body
weight and other body linear measurements
in Anak strain of commercial broiler.
Proceedings of 15" Annual Conference of
Animal Science Association of Nigeria, 13-
17 September, 2010, University of Uyo,
Akwalbom, 2010, 36-38.

Amao S R, Ojedapo L O, Oyewumi S O and
Ameen S A. Estimation of bodyweight from
linear body measurements in Wadi-Ross
meat -type chicken in derived savanna zone
of Nigeria, Proceedings of 15" Annual
Conference of Animal Science Association of
Nigeria, 13-17 September, 2010, University
of Uyo, Akwalbom, 2011, 12-16.

Egena S S A, Jjaiya A T, Ogah D M and Aya
V E. Principal component analysis of body
measurements in a population of indigenous
Nigerian chickens raised under extensive
management system, Slovak Journal of
Animal Science, 47(2), 2014, 77-82.

Yakubu A, Kuje D and Okpeku M. Principal
components as measure of size and shape in
Nigerian indigenous chickens, Thai Journal
of Agricultural Science, 42(3), 2009, 167-
176.

Ajayi F O, Ejiofor O and Ironkwe M O.
Estimation of bodyweight from body
measurements in two commercial meat-type
chicken, Global Journal of Agricultural
Science, 7(1), 2008, 57-59.

Kaiser H F. The application of electronic
computers to factor analysis, Educational
and Psychological Measurement, 20, 1960,
141-151.

Mendes M. Multivariate multiple regression
analysis based on principal component scores

July — December 45



Amao Shola Rasheed. / International Journal of Nutrition and Agriculture Research. 6(2), 2019, 39-46.

to study relationship between some pre-and
post-slaughter traits of broilers, Journal of
Agricultural ~ Science  (Tarim  Bilimleri
Dergisi), 17(1), 2011, 77-83.

19. Udeh I and Ogbu C 1. Principal component
analysis of body measurements in three
strains of broiler chicken, Science World
Journal, 6(2), 2011, 11-14.

20. Ajayi O O, Adeleke M A, Sanni M T,
Yakubu A, Peters S O, Immorin I G, Ozoje
M O, Ikeobi C O N and Adebambo O A.
Application of principal component and
discriminant analyses to morpho-structural
indices of indigenous and exotic chickens
raised under intensive management system,
Tropical Animal Health and Production,
44(6), 2012, 1247-1254.

21. Amao S R, Ojedapo L O and Sosina A O.
Effect of strains on some growth traits of
meat-type chickens reared in derived savanna
environment of Nigeria, Journal of
Agriculture and Veterinary Sciences, 2, 2010,
56-64.

Please cite this article in press as: Amao Shola Rasheed. Estimation of body weight from linear body measurements
in two commercial meat-type chickens raised in southern guinea environment of Nigeria using principal component
analysis approach, International Journal of Nutrition and Agriculture Research, 6(2), 2019, 39-46.

Available online: www.uptodateresearchpublication.com  July — December 46




