A v -—

—, Academic Journal of Life Sciences gR
ISSN(e): 2415-2137, ISSN(p): 2415-5217

—

¥ Vol. 6, Issue. 2, pp: 13-17, 2020 Academic Research Publishing
4 URL.: https://arpgweb.com/journal/journal/18 Group
T p— DOI: https://doi.org/10.32861/ajls.62.13.17

Original Research Open Access

Phenotypic Correlation of Body Weight and Linear Body Measurements in
Muscovy (Cairinia Moschata) and Mallard (Anas Platyrhynchos) Ducks

Ologbose F. 1. (corresponding Author) értlc_le :I'_'SJ'[O"Y 202
Department of Animal Science, University of Port Harcourt, Rivers State, Nigeria RE\C/?;\eIS- - ei’:ﬁ:g 7 2000
Email: festus.ologbose@uniport.edu.ng Accepted: February 16, 2020
Published: February 20, 2020
Mbara S. W.
Department of Animal Science, University of Port Harcourt, Rivers State, Nigeria Copyright © 2020 ARPG &
Author
This work is licensed under
the Creative Commons
Attribution International
-
@lf’, CC BY: Creative
Commons Attribution
License 4.0
Abstract

Data on body weight and linear body measurements (LBMs) namely body height (BH), body length (BL), breast
circumference (BC), thigh length (TL), bill length (BiL), wing length (WL) and shank length (SL) were taken from 120
ducks (i. e. 60 Muscovy and 60 Mallard ducks) at 4 and 8 weeks of age were analysed to obtain the phenotypic
correlation between LBMs and body weight. The value of the pearson’s linear correlation coefficient to determine the
level of relationship between the body weight and linear body measurement. This ranged from 0.488 (SL) — 0.996 (BH)
and (0.729 (SL) — 0.996 (Bil) in Muscovy and Mallard duck at week 4 respectively. While, at week 8, the value of the
pearson’s linear correlation coefficient ranges from 0.126 (Bil) — 0.960 (BL) and 0.735(BC) — 0.978 (BH) respectively.
This positive and mostly significantly phenotypic relationship between the body weight and linear body measurements
indicates that an improvement in one trait could leads to an improvement in the other. Correlation coefficients indicate
the strength of a linear relation between traits and thus provide useful information about the traits involved for the
purpose of breeding and improvement plan. This shows that favourable relationships exist among traits that have higher
correlation coefficients, it further explains that such traits could be collectively included in the selection index to achieve
positive phenotypic progress.
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1. Introduction

There are two breeds of ducks commonly found in Nigeria together with their crosses. These include the
Muscovy or Barbary and the Mallard Ducks [1]. They differ considerably in size, plumage colour and other
characteristics [2] and are maintained traditionally with uncontrolled mating system causing genetic dilution of the
local stocks [3]. Ducks represent the second largest poultry population in Africa after chicken. The local ducks in
Nigeria constitutes about ten percent of the local poultry populatin [4]. Ducks production could help to alleviate the
problems of animal protein shortage especially in the rural areas.

Growth in animals is a function of time, nutrition, on individual breed, husbandry system; health management
practices among other varieties and animals of different ages have different live weight which provides reliable and
informative measure for selection [5]. Body weight of an animal is a phenotypic expression of its genetic makeup
under the prevailing environmental or rearing condition. Body weight plays important role in the determination of
market price in farm animal [6].

Body weight of animals is the significance for the linear body measurement of the animals has been emphasized
especially in its use for predicting live weight and relationship with the body morphometric traits [7, 8]. Variation in
body weight within a flock can be attributed to genetic variation and environmental factors that impinge on
individuals [9]. Linear body measurements are useful in live weight determination [10]. The relationships existing
among linear body traits provide useful information on performance, productivity and carcass characteristics [11].
Breeders need to establish the relationship that exists between Body weight and Linear Body Measurements and to
organize the breeding programmed so as to achieve an option combination of body weight and good conformation
for maximum economic returns. It is important to have knowledge of the variation of morphometric traits in ducks
genetic resources as such measurements have been discovered to be very useful in comparing body size and by
implication, shape of animals. The study was conducted to identify the level of phenotypic correlation that exists
between the body weight and linear body measurement of two different breeds of ducks at 4 and 8 weeks
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2. Materials and Methods

Linear body measurements (LBMs) and body weight records were taken using measuring tapes and weighing
scales from 120 ducklings (i.e. 60 of Muscovy and 60 Mallard) were purchased from a reputable hatchery in Nigeria
and brooded for 4 weeks on deep litter. The ducks were randomly divided into 3 replicate per breed (i.e 20 ducks per
replicate). The experiment was carried out at the poultry unit of the Department of Animal Science, University of
Port Harcourt Demonstration Farm (Livestock Section) Choba Campus, Rivers State, Nigeria.

The experimental animals were penned on a deep litter and were also provided with fresh drinking water and
wallowing trough for their water-related activities like preening, bathing, e.t.c. to exhibit their wild nature. They
were also fed ad libitum with commercial feed throughout the experimental period. Necessary vaccines and
medication were provided also for the experiment animals. Experimental Procedure and Data collection

Data on growth rate was obtained at 4™ and 8" weeks from the two breeds of ducks and the following
parameters were necessary and determined using measuring tape and electronic weighing scale. Body Weight (BW):
Body weight is the entire weigh of the body. Body Height (BH): was measured from the tip of the webbed to the
proximity of the head. Body Length (BL): was measured from the point from the joint of the neck to the joint of the
caudal end (tail). Breast Circumference (BC): was measured under the wing from the beginning of the chest, to the
end. Thigh Length (TL): was measured from the length from the joint of the lap to the point where the feet attaches.
Bill Length (BIL): was measured from the length between the tip of the bill and the rear end of the beak. Wing
Length (WL): taken from the shoulder joint to the extremity of the terminal phalanx. Shank Length (SL): was
measured from the distance from the shank joint to the extremity of the digitus pedis.

To ensure accuracy each measurement was taken twice and the mean was use in subsequent analysis. The same
person took all measurements and weighing throughout, thus eliminating errors due to person differences as
suggested by Shahin and Hassan [12].

2.1. Statistical Analysis

Analysis of variance (ANOVA), using the General Linear Model Procedure of Statistical Procedure for the
Social Science [13] was employed in the analysis. The simple Linear Correlation Procedure of SPSS [13] was used
to establish the strength of linear relationship and association between the different LBMs together with the body
weight using the model;

[=¥XYi
VYX2YY?

Where I' = Pearson’s product moment correlation coefficient.
X; = the first random variation of the ith LBM or body weight
Y; = the second random variable of the ith LBM or body weight.
This was achieved using the correlation procedure

3. Results
Table-1. Phenotypic Correlation between Body weight and Linear Body Measurement of Muscovy at week 4
Traits BW BH BL BC TL BIL WL SL
BW 1
BH 0.996* |1
BL 0.749 0.805 1
BC 0.681 0.737 0.994* |1
TL 0.894 0.353 0.758 0.823 1
BIL 0.876 0.830 0.782 0.844 0.999* | 1
WL 0.713 0.769 0.998* | 0.999* | 0.793 0.944* | 1
SL 0.488 0.409 0.993* | 1.000** | 0.828 0.849 0.998* | 1

*. Correlation is significant at p<0.05 level.

**_Correlation is highly significant at p<0.01 level.

Body Weight (BW), Body Length (BL), Body Height (BH), Body Circumference (BC), Tail Length (TL) Bill
Length (BiL) Wing Length (WL), Shank Length (SL).

Table 1 showed the phenotypic correlation between body weight and linear body measurement of muscovy at
week 4. The results showed that the body weight and linear body measurements was significantly (p<0.05) and
positively correlated with body height (0.996), non-significantly but positively correlated with body length (0.749),
breast circumference (0.681), thigh length (0.894), bill length (0.876), wing length (0.713) and shank length (0.488).
Breast circumference was highly significantly (p<0.01) and positively correlated with shank length (1.000).

Table-2. Phenotypic Correlation between Body weight and Linear Body Measurement of Mallard at week 4
Traits BW BH BL BC TL BIL WL SL
BW 1
BH 0.939* 1
BL 0.925* | 0.999* | 1
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BC 0.874 0.903* | 0.877 1

TL 0.990* | 0.978* | 0.969* | 0.963* |1

BIL 0.996* | 0.965* | 0.953 0.927 ]0.998* |1

WL 0.759 0.675 | 0.701 0.788 | 0.660 | 0701 |1

SL 0.729 0.920* | 0.935* | 0.646 | 0.817 | 0.784 | 0.106 |1

*. Correlation is significant at p<0.05 level.
Body Weight (BW), Body Length (BL), Body Height (BH), Body Circumference (BC) Tail Length (TL) Bill
Length (BiL) Wing Length (WL), Shank Length (SL).

Phenotypic correlation between body weight and linear body measurements of Mallard at week 4 is presented in
Table 2. The result showed that very high and positive phenotypic correlation exists between body weight and linear
measurements of Mallard at week 4. Body weight was significantly (P<0.05) and positively correlated with the body
height (0.909), body length (0.925), thigh length (0.990), and bill length (0.996), it was also observed that body
weight was positively correlated with breast circumference (0.874), wing length (0.759) and shank length (0.729) but
not significant (P>0.05). Body height was significantly and positively correlated with body length (0.999), body
circumference (0.903), thigh length (0.978), bill length (0.965) and shank length (0.920) but non significantly but
positively correlated with wing length (0.675). Also breast circumference was significantly and positively correlated
with thigh length (0.963) and bill length (0.927) but non-significantly and but positively correlated with wing length
(0.788) and shank length (0.646).

Table-3. Phenotypic Correlation between Body weight and Linear Body Measurement of Muscovy at week 8

Traits | BW BH BL BC TL BIL WL SL
BW 1

BH 0.721 1

BL 0.960* | 0.626 |1

BC 0.694 0.767 | 0.579 1

TL 0.790 0.994* | 0.461 0698 |1

BIL 0.790 0.952* | 0.824* | 0.625 | 0.980* |1

WL 0.678 0.998* | 0.610 0.811 | 0.984* | 0.929* |1

SL 0.957* | 0.908 | 0.903* |0.873 |0.977 |0.894 |0.864 |1

*. Correlation is at the significant at p<0.05 level.
Body Weight (BW), Body Length (BL), Body Height (BH), Body Circumference (BC) Tail Length (TL) Bill
Length (BiL) Wing Length (WL), Shank Length (SL)

Table 3 shows the phenotypic correlation between the body weight and linear body measurements of Muscovy
at week 8. The result revealed that body weight of Muscovy at week 8 was positively and significantly (p<0.05)
correlated with body length (0.960) and shank length (0.957). It was also observed that body weight was positively
correlated but non-significant (P>0.05) with breast circumference (0.694), thigh length (0.790), bill length (0.126)
and wing length (0.678).

The highest positive and significant and correlation exist between body height and wing length (0.998) while the
least exist between body weight and bill length (0.126).

Table-4. Phenotypic Correlation between Body weight and Linear Body Measurement of Mallard at week 8

Traits | BW BH BL BC TL BIL WL SL
BW 1

BH 0978* |1

BL 0.735 0870 |1

BC 0.977* | 1.000* | 0.873 1

TL 0.787 0.6530 | 0.732 0649 |1

BIL 0.990* | 0.998* | 0.827 0.997* | 0.696 |1

WL 0.866 0.742 | 0.807 0.738 |0.879 (078 |1

SL 0.837 0.972 | 0.987 0.975* | 0.975* | 0.929* | 0.703 | 1

*. Correlation is significant at p< 0.05 level
**_Correlation is highly significant at p< 0.01 level

Body Weight (BW), Body Length (BL), Body Height (BH), Body Circumference (BC) Tail Length (TL) Bill
Length (BiL) Wing Length (WL), Shank Length (SL).

Table 4 shows the phenotypic correlation between body weight and other linear body parameters showed that
body weight of Mallard was positively and significantly (p<0.05) correlated with body height (0.978), breast
circumference (0.977) and bill length (0.990) but body weight was revealed no significantly and positively correlated
with body length (0.735), thigh length (0.787), wing length (0.866) and shank length (0.837). Also phenotypic
correlations among other body parameters measured indicated that body height was positively and highly
significantly (p<0.01) correlated with breast circumference (1.000).
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4. Discussion

The positive associations in this study suggest that an increase in one variable is associated with an increase in
the correlated variable. This is in line with the report of Adeogun and Adeoye [14], who recorded a positively high
phenotypic correlation estimates in Japanese quail.

This positive and mostly significantly phenotypic relationship between the body weight and linear body
measurements indicates that an improvement in one trait could leads to an improvement in the other if they do
demonstrate positive phenotypic association [15]. Similarly, the body weight had positive associations with linear
body measurements in this study.

Correlation coefficients indicate the strength of a linear relation between traits and thus provide useful
information about the traits involved for the purpose of breeding and improvement plan. The coefficient of
correlation from this study varied from strong to low, positive and significant at most of the ages considered. The
value obtained for coefficients of correlation at week 4 agreed with literature values reported by Okon, et al. [16].
Where moderation to high and positive ranges of phenotypic correlations between body weight and body
measurements were observed at this age in their study. This shows that favourable relationships exist among traits
that have higher correlation coefficients, it further explains that such traits could be collectively included in the
selection index to achieve positive phenotypic progress [17].

The growth pattern result from this study showed that it was also in agreement with the conclusion of [18] that
body weight of birds can be easily be predicted from any given value of seven body measurements (body length,
body height, breast circumference, thigh length, bill length wing length and shank length). The high association
between breast circumference and body weight indicating large muscles, bones and viscera in circumference of
Muscovy ducks. Similar observation was reported by Szabone [19] and Raji, et al. [20] in geese and Muscovy ducks.
This indicated that body weight could likely leads to improvement in body height and thigh length of Mallard at 4
weeks. This agreed with Oyegunle [21], that the significant and high positive correlations obtained for body weight
and height (0.89 to 0.92).

These suggest that body height could be used as candidate trait in the improvement of body weight of Mallard at
week 8.

These Muscovy and Mallard can be improved by exploiting the principle of phenotypic plasticity [22] to obtain
strains [23] to complement other breeds of duck. Muscovy can also be used to upgrade some other indigenous ducks
for better performance in a systematic breeding program.

The positive and significant phenotypic correlation coefficients between the two breeds are concomitantly to
body weight. This is an indication that these easily measured parts can be used as criteria for estimation of body
weight, and hence, can be useful in selection for improvement of traits of economic importance.

5. Conclusion

The result of this study indicates that in Muscovy and Mallard breeds of ducks, there is a positive correlation
coefficient between the body weight and linear body measurements at week 4 and 8. This shows that unlike some
breeds of poultry which exhibits different growth pattern in relation to the linear body measurements. These breeds
of ducks have their unique growth pattern as exhibited in this study. This will help duck breeders to select and
improve this breed of duck better.
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