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Abstract

The Sudani duck (Egyptian Muscovy) is a native bird of Egypt. The objective of this study it compared among
Sudani, French Muscovy and Pekin ducks for their sexual dimorphism, live body weight (LBW), body measurements
and carcass composition at marketing age (8, 10 and 14 wks) for Pekin, Muscovy and Sudani ducks, respectively. A
total of 36 (18 males+ 18 females), 38 (19 males+ 19 females) and 46 (23 males+23 females) for Pekin, Muscovy
and Sudani ducks, respectively were investgated. The main results revealed that Pekin ducks had lower sexual
dimorphism for live body weight (9.38%) compared to either Sudani (68.47%) or Muscovy (57.95%) ducks. The
Muscovy duck strain significantly recorded (p<0.0001) higher sexual dimorphism for body measurements (44.44%,
38.86%, 22.71% and 23.86% for shank length, keel length, body circumference and body length ,respectively)
compared to Pekin ducks, (5.31%, 3.15%, 1.9% and 1.98% for shank length, keel length, body circumference and
body length ,respectively) with the Sudani ducks intermediate (35.36%, 20.74%, 22.85% and 24.30% for shank
length, keel length, body circumference and body length ,respectively). The Pekin duck exhibited greater (p<0.05)
sexual dimorphism for abdominal fat (18.5%) compared to Sudani (1.08%) and Muscovy (-9.56%) ducks. Sudani
ducks significantly recorded greater (p=>0.0001) sexual dimorphism for edible meat parts (90.29%) compared to
Pekin (11.83%) ducks, while the Muscovy (58.78%) ducks were intermediate. Finally, The Sudani ducks recorded
higher (p>0.0001) sexual dimorphism for most measurements compared to Pekin ducks; however, the Muscovy
ducks were intermediate.
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Introduction b; Ogah et al., 2009). Attempts have also been
The difference in body weight between males and carried out in assessing size and shape in Muscovy
females, hereafter called sexual dimorphism is duck using principal component analysis (Ogah et al.,
particularly marked in poultry. For example, 2009). Galal et al. (2011) reported that the Sudani
Muscovy male ducks are 40 % heavier than females strain (51.85 %) has a greater dimorphism in body
at slaughtering age, (Mignon-Grasteau et al., 1998). size followed by Muscovy (43.7%) ducks. Male and
These sex associated differences have been reported female Pekin ducks grow and develop differently
in previous studies on Muscovy ducks (Baeza et al., (Abdel- Samie and Farrell, 1986), with males
2001; Teguia et al., 2008; Yakubu et al., 2009a, b). reported to be heavier than females. This
The dimorphism might be attributed to the usual experiment was designed to compare some
association between sex hormones and growth as phenotypic and carcass parameters of Sudani,
reported by Deeb and Cahaner (2001). Baeza et al. Muscovy and Pekin duck strains.
(1998) submitted that the degree of divergence Materials and Methods
between sexes may differ; where there was This experiment was carried out at a private farm in
selection for increased body weight, the drakes may Fayoum Governorate. A total of 400 (150 Sudani,
reach twice the size of the female. Sexual 125 Muscovy and 125 Pekin) one day old un-sexed
dimorphism in Muscovy ducks has been reported by ducks were used. They were reared under similar
several authors (Baeza et al.,, 2001; Yakubu, 20093, environmental, managerial and hygienic conditions
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in the same house from one day old till the end of
the experiment. The feed and water were supplied
Ad libtium . A diet containing 22 % protein and 2900
kcal MEn/kg was feed to Pekin strain (0-2 wk) while
Sudani and Muscovy (0-4 wk). A diet containing 16%
protein and 3000 kcal MEn/kg was feed to Pekin
strain from 2 - 8 wk, while a diet containing 20 %
protein and 2900 kcal MEn/kg was feed to Sudani
and Muscovy from to 4 wk to the marketing age. Up
until marketing age, (8, 10 and 14 wks) for Pekin,
Muscovy and Sudani ducks respectively, a total of 36
(18 males+ 18 females), 38 (19 males+ 19 females)
and 46 (23 males+23 females) for Sudani, Muscovy
and Pekin, ducks respectively, were reared with
males and females being together reared but in
different pens and with different diets. This house
was divided into sex partition. Body weight, body
measurements and carcass composition were
determined at the marketing age for each strain.
Body measurements: These measurements included
shank length (SL from the top of hock joint to the
foot pad), keel length (KL the keel bone length
supporting the breast fillet) were measured with a
digital caliper, body circumference (BC taken under
the wings at the edge of the sternum and body)
length (BL longitude body beginning from beak to
termination bird foot) were measured by a
measuring tape.

Carcass measurements: When the ducklings attained
marketing age, 16 birds (8 males + 8 females) from
each strain, were randomly taken and slaughtered
for carcass evaluation to calculate non-edible meat
parts (blood -feathers — head- leg) and edible meat
parts (dressed carcass — gizzard-liver - heart ). The
abdominal fat, gizzard fat and skin were removed
and weighed. The wings and neck were removed and
weighed. The carcass, thigh, drumstick and breast
muscles (minor and major) were weighed. The bursa
of Fabricius and spleen were removed and weighed
to the nearest milligram.

Sexual dimorphism: Sexual dimorphism (Sx) was
calculated for live body weight and body
measurements at the marketing age according to the
equation of Smith, (1999) using the following
equation:

Sexual dimorphism = (male value- female value) /
female) X 100 or (Male value/ female value) - 1) X
100. This gives the percentage by which males differ
from females, so that positive values ( > 0) mean
that male is greater than the female for that trait, a
zero value means males and females are equal, and
negative values (<0) mean that female is greater
than the male for that trait
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Pairs number: Number of pairs used to calculate the
sexual diamorphism and regression analysis of body
measurements. The number of pairs were 15, 15 and
16 for Sudani, Muscovy and Pekin, respectively, but
eight pairs were used to calculate the carcass
parameters in each strain. For the live body weigh
the number of males and females was 18, 19 and 26
pairs for Sudani, Muscovy and Pekin, respectively.
Statistical analysis: Data were subjected to a one-
way Analysis of variance for strain effect using
General Linear Model (GLM) procedure of SAS
(2001). According to the following model (1); Yij= u +
Si+ eij

Where; Yij= Trait measured, u = Overall means, Si =
Strain effect, eij = Experimental error

When significant differences among means were
found, means were separated using Duncan’s
multiple range tests.

Regression analysis: Simple regression analysis was
used to explore relationship between variables using
SPSS for windows 18.0. The general expression of
simple regression model formed for the
measurements, one dependent and independent
variables is given as

Y =bo+ b1 X1
Where
BO= the intercept parameter, Bl= the slope

parameter
Y = the dependent variable or Sexual dimorphism
(Sx)value for live body weight, body measurements
(Sx LBW, Sx SL, Sx KL, Sx BL and Sx BC ), carcass traits
( Sx Non-edible meat parts , Sx Dressed carcass , Sx
giblets , Sx Edible-meat parts ,Sx Breast muscles , Sx
Thigh, Sx Drumstick, Sx Neck, Sx Wings, Sx
Skin, Sx Gizzard fat and Sx Abdominal fat) and
Lymphoid organs ( Sx Spleen and Sx Bursa)
X= independent variables or predictors of live body
weight for males (LBW M ) and Females (LBW F).
Results and Discussion
Sexual dimorphism: Data presented in Table (1)
indicate the absolute and difference between male

and female for live body weight, body
measurements and carcass traits of duck strains at
marketing age. Pekin ducks, also the sexual
dimorphism for live body weight, body

measurements and carcass parameters is presented
in Table (2). Pekin ducks significantly showed less
sexual dimorphism for live body weight (LBW)
compared to either Sudani or Muscovy ducks. The
Pekin duck significantly had lower body
circumference and body length compared to the
remaining strains. Sexual dimorphism for non-edible
parts in Sudani ducks (84.46%) was significantly
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higher compared to Pekin (8.14 %) or the Muscovy
ducks (67.38 %). The later strain was intermediate
and the same trend was noticed for edible meat
parts. With respect to sexual dimorphism for breast
muscles, thigh and drumstick, Pekin ducks were
significantly lowest compared to Sudani and
Muscovy ducks. Data in table 2 reveal that Sudani
and Muscovy males had a superior breast, thigh and
drumstick weight than females. This was not noticed
for Pekin ducks. The Pekin ducks exhibited higher
dimorphism for abdominal fat compared to Sudani
and Muscovy ducks. The Sudani and Muscovy ducks
significantly recorded higher sexual dimorphism for
skin, wings and neck compared to Pekin duck. Sexual
dimorphism for the spleen and bursa in Sudani ducks
was significantly higher followed by Muscovy and
Pekin ducks.

Regression: Linear regression analysis was
performed on data set based on both sexes linear
regression analysis (Table 3). This was done to
analyses the data set to find out the
interrelationship magnitude among the independent
variables (LBW of the males and females) and
dependent variables (sexual dimorphism values for
LBW, body measurements and some carcass traits).
The intercept, slope, standard error (SE) and P value
(P value for the difference of the slope from zero) for
both sexes in each strain are presented in Table 3.
LBW, keel length, breast muscles and thigh muscles
were found to be insignificant for the Sudani males
(Table 3). Also, LBW, body measurements, edible
meat parts, and drumstick were insignificant for the
Muscovy males, similarly, shank length, keel length,
body circumference and breast muscles were not
significant in the Pekin males. The Sudani females
had significant values for all traits except shank
length, keel length and drumstick, while, the
Muscovy females had significant values for all traits
except body measurements and edible meat traits,
however, the Pekin females were not significant for
all traits except for , LBW and drumstick.

From Table 3 we can observe the relationship
between body weight and regression slope where it
takes a positive value for both Sudani and Muscovy
males, however, the females and Pekin males
reordered negative values. This relationship may be
related to the higher body weight of the Sudani and
Muscovy males and lower body weigh in the females
and Pekin male, as shown in table 2, where the
difference between males and females (sexual
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dimorphism) was higher( 69.6% and 57.7 % ) in
Sudani and Muscovy respectively compared to the
lower value (13.5% ) in Pekin ducks.

Rather than using a blanket statement at the end of
the Materials and Methods section, P values should
be cited at the appropriate places in the Results, i.e.
wherever mention is made of significant results.
Please note that we use P, not p, P or p. Likewise, R’
should be written as R* and r as r. For Crops & Soils
papers, please use P levels of <0.001, <0.01 and <
0.05. For Animals papers, exact P values should be
quoted, to three decimal places, except for P <
0.001. Hong et al. (2012) and Kim et al. (2012)
reported that the body weight of Korena male and
female native ducks were similar until 7 wk-old but
differed from 8 wk-old. With respect to shank
length, the Muscovy duck had higher sexual
dimorphism for shank length compared either to
Sudani or Pekin ducks and a similar trend was
noticed for keel length one. Bochno et al., (1994)
also reported that male ducks grew faster with more
efficient feed conversion than females. The Muscovy
drake is almost twice the size of the female, while, in
the Pekin duck, the difference is small (3-5%)
(Sauveur, 1990). El-Gendy and EI- Full (1999)
demonstrated that Muscovy duck males had longer
shank length until 8 weeks of age than females. Keel
length was 12.34 cm in males and 12.26 cm in
females in Pekin duckling at 8 weeks of age (El-
Sayed, 1979).

Male of Muscovy ducks were 40 % heavier than
females at slaughtering age, and 65 % heavier when
adults (Mignon-Grasteau et al., 1998). The body
composition of males and females also differs
considerably (Lukaszewicz et al., 2011). Female Pekin
duck had approximately 2 % more carcass fat than
males at 6 and 10 wk, and that difference became
negligible at 16 wk of age (Abdel-Samie and Farrell,
1986).

Regression analysis has been used to interpret the
complex relationship among traits of a number of
animals (Akar et al., 2001; Cankaya et al., 2006).
Because of the size dimorphism between the male
and female. Ogah et al. (2009) found that, body
length, bill length, bill height, neck length and head
width were found to be insignificant for Muscovy
males. This trend was also observed for females
wgere, body length, bill length, bill height, shank
length and chest circumference were not significant.



Makram et al.,

J. Genet. Environ. Resour. Conserv., 2021,9(1):50-57.

Table.1. live body weight, body measurements, Absolute carcass traits (Means * SE) at marketing age 8 10 and

14 wks for Pekin, Muscovy and Sudani duck

Males Females
Traits Sudani Muscovy Pekin Sudani Muscovy Pekin
live body weight and body measurements
LBW (g) 3069.4+25 4046186 2599.7+43 1848+48 2608169 2350140
SL (cm) 8.2+0.13 8.811+0.14 6.910.13 6.01£0.07 6.08+0.10 6.510.11
KL (cm) 13.07+0.14 13.99+0.3 10+0.16 10.9+0.13 9.91+0.18 9.7+0.15
BC (cm) 43.6x0.42 45.39+0.7 33.210.47 35.51£0.21 36.6510.6 32.61£0.39
BL (cm) 81.5x1.4 86.35x0.4 75.410.96 65.51£0.26 70.35%£1.8 74.6310.77
Carcass Traits (g)
LBW (g) 2993164 3801190 22821120 1678+101 24391118 2034143
x';fd'b'e 546418 708460 4124163 296+18 423143 381+19
Dressed 2091143 2716173 1550+98.7 1117174 1526+79 1380+37
Giblets 16918 190+6 140+18 92.816 12618 124.8+11
Edible meat 2260145 283175 1690+104 1209178 1751185 1504.3+395
Breast 440.50+15 657+38.6 194.8+20 210.3+22 314438 193.5+13
Thigh 131.8+11 158.545 158.9+19 76.8+8 146.3112 169.318
Drumstick 21448 260+16 199+19 138.8+14 186+29 153.7+12
Neck 129+8 13548 108.6+3 64.315 82.516 107.5+8
Wings 257.215 390+13 15643 12816 255112 16616
Skin 226.6x11 302122 253122 132+11 194+12 246.8+19
Gizzard fat 1.4+0.94 8.38+2 3.116 5.812 10.8+2 4+0.68
Abdominal fat 23.55 29.8+5 30.614 21.8+4.3 35.4+3 26.9+2
Bursa 6.5+0.55 4.810.74 1.9840.23 2.610.26 3.2+0.39 2.03+0.19
Spleen 2.4+0.28 2.910.60 1.41+0.22 1.710.1 210.14 1.2+0.12

Strain effect and Sex effect (p valye) <0.0001
LBW-= live body weight, SL= shank length, KL= keel length, BC= body circumference and BL= body length.
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+ SE) at marketing age 8, 10 and 14 wks

Table. 2. Sexual dimorphism (relative value) for live body weight, body measurements and carcass traits (Means

Traits Strains Strain effect
Sudani Muscovy Pekin (P value)
live body weight and body measurements
SX Law 69.61a+2.82 57.68a+5.93 13.53b+1.14 0.0001
SX o 35.36b+0.7 44.443+0.71 5.31c+1.8 0.0001
SX 20.74b+0.35 38.86a+1.70 3.15c+0.45 0.0001
SX gc 22.85a+1.90 22.71a+0.73 1.90b+0.68 0.0001
SX gL 24.30a+1.71 23.86a+1.55 1.98b+0.36 0.0001
Carcass Traits

SXNon-edible meat 86.81a+12.48 56.39b+5.95 7.99c+12.58 0.0001
SX pressed 88.64a+12.9 51.02b+4.39 12.94¢+1.34 0.0001
SXgiblets 92.72a%17.99 57.43b+3.92 12.59¢+4.55 0.0001
SX Edible meat 90.29a18.83 58.78b+2.56 11.83c+4.17 0.0001
SX Breast 116.65a+11.51 129.09a+18.62 -0.14b+4.34 0.0001
SX Thigh 74.27a%5.65 4.1ab +3.07 -8.04b+10.29 0.05
SX brum 61.35a+11.45 74.39 a+4.16 26.79b+5.58 0.00001
SX Neck 112.73a+6.89 59.21ab+3.66 14.8 b+4.13 0.00001
SX Wings 100.1a+8.06 48.85b+5.18 -3.99¢+5.18 0.0001
SX skin 80.91a+7.03 27.00ab+4.61 6.79b+2.89 0.001
SX Gizzard fat -86.85c+3.7 -8.9a+18.13 -21.23b+22.28 0.05
SX Abdominal fat 16.75b+12.96 -9.65b+10.21 18.50a+6.03 0.05
SX Bursa 153.35a+13.57 52.0a+11.03 -2.23b+12.70 0.0001
SX spleen 43.57a+16.36 39.21a+ 19.80 21.09b+7.33 0.0001

>’ Means within the same row with uncommon superscript differ significantly (P<0.0001).
LBW= live body weight, SL= shank length, KL= keel length, BC= body circumference and BL= body length.

*Sexual dimorphism = ((Male value/ female value) - 1) X 100

Thus, positive values ( > 0) mean the male is greater than the female for that trait, a zero value means males and
females are equal, and negative values (<0) mean the female is greater than the male for that trait
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Table 3. Regression analysis for sexual dimorphism (Sx) values (Y) against live body weigh males (LBW,,) (X) and
females LBW ¢ (X) in Sudani, Muscovy and Pekin ducks

. LBW y; (X) LBW ¢ (X)
Traits -
V) Sudani ducks

Intercept Slope + SE p- value Intercept Slope + SE p- value
SX sw 45.28 0.007+ 0.026 0.527 225.91 -0.087 £ 0.002 0.0001
SX st -3.58 0.013+ 0.004 0.003 22.42 0.007 £ 0.004 0.099
SX kL 31.65 -0.004+ 0.002 1.33 26.33 -0.003 £ 0.002 0.137
SX g¢ -8.62 0.010+ 0.003 0.002 2.21 0.011 £ 0.001 0.0001
SX gL -84.56 0.036+ 0.007 0.0001 -43.38 0.037 £0.003 0.0001
SX Edible meat 336.92 -0.559+ 0.63 0.0001 154.99 -0.306 £ 0.122 0.034
SX Breast 349.53 -0.527+0.221 0.06 226.75 -0.519 £ 0.051 0.0001
SX Thigh 171.50 -0.220+0.122 0.122 117.08 -0.202 £ 0.068 0.025
SX Dprumstick 360.53 -0.677+0.134 0.002 135.68 -0.349£0.164 0.07

Muscovy ducks
SX Law 22.23 0.009+ 0.012 0.460 208.66 -0.058 £ 0.002 0.0001
SX st 32.2 0.002+ 0.002 0.268 47.64 -0.002 £ 0.003 0.395
SX « 57.80 -0.005+ 0.004 0.273 37.78 0.0001 + 0.006 0.972
SX gc 31.04 -0.002+ 0.002 0.329 26.80 -0.002 £ 0.003 0.528
SX gL 55.40 -0.008+ 0.005 0.111 6.28 0.006 + 0.007 0.402
SX Edible meat 9.54 0.013+£0.012 0.321 57.87 0.0001 +0.018 0.983
SX Breast 696.01 -0.152+ 0.037 0.007 587.21 -0.196 £ 0.072 0.035
SX Thigh 114.63 -0.031+ 0.005 0.001 106.52 -0.046 £ 0.008 0.001
SX Dprumstick 88.03 -0.004+ 0.016 0.828 144.12 -0.030 £ 0.021 0.201
Pekin ducks

SX Law 134.95 -0.048+ 0.004 0.0001 111.1 -0.042 £ 0.004 0.0001
SX st -30.92 0.15+ 0.020 0.458 0.72 0.002 +0.007 0.777
SX k. -13.56 0.006+ 0.008 0.51 -1.98 0.001 £ 0.003 0.815
SX gc -26.34 0.12+0.012 0.349 -16.93 0.008 £ 0.004 0.06
SX gL -43.04 0.18+ 0.004 0.001 -11.06 0.005 £ 0.002 0.19
SX Edible meat -62.89 0.033+ 0.005 0.0001 -105.96 0.58 £ 0.032 0.124
SX Breast -57.39 0.025+ 0.011 0.06 -31.92 0.016 £ 0.041 0.717
SX Thigh -146.92 0.062+ 0.024 0.044 -150.09 0.071+£0.094 0.481
SX Dprumstick -154.15 0.084+ 0.026 0.025 -199.81 0.113+0.031 0.015

P value for the difference of the slope from zero

X=independent variables or predictors absolute live body weight for males (LBW ,; ) or females (LBW ¢ )

Y = the dependent variable of Sexual dimorphism value (SX)

SX sw= Sexual dimorphism for live body weight, SX 5= Sexual dimorphism for shank length, SX = Sexual
dimorphism for keel length, SX gc= Sexual dimorphism for body circumference, SXg = body length, SX tgible meat = -
Sexual dimorphism fo edible meat parts, SX greast =Sexual dimorphism fo breast muscle

Conclusion
Finally we concluded that the Sudani duck
significantly had higher sexual dimorphism for most
of traits compared to Pekin ducks; however, the
Muscovy ducks were intermediate. Also we can
conclude that the females in all strains and the Pekin
males had significant values for sexual dimorphism
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live body weight (dependent variable) against live
body weight (independent variable). Most of traits in
males and females of Sudani ducks were significant
compared to Pekin and Muscovy ducks. The
regression analysis made during this study indicated
that live body weight can be used as a good indicator
for predicting sexual dimorphism for some traits of
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body measurements and carcass traits in males and
females in each strain.
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