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SUMMARY

This experiment was conducted on 120 ducks (30 Dumyati, 30 Peking, 30
Muscovy and 30 Sudani ducks). The ducks were fed complete commercial diets,
appropriate for respective species. Slaughter and slaughter value estimation were
performed at the age of 12 weeks. Analysis of the chemical composition of meat was
made on breast and thigh muscles. Cell-mediated immunity was examined by
Phytohemagglutinin-P (PHA-P) at 10 weeks of age. The present result showed that
Muscovy strain had significantly heavier body weight compared to remaining strains.
Concerning sexual dimorphism, the Sudani strain has a greater dimorphism in body
size between males and females(51.8%) followed by Muscovy (43.7%). Both
Muscovy and Peking ducks possess better feed conversion ratio than Dumyati and
Sudani. Regardless of breed effect, the males had significantly heavier body weight
with more efficient feed conversion ratio than females. The Muscovy breed possesses
better quality of meat than the Peking one due to lower body fat. With respect to cell-
mediated immunity, the present results showed that Dumyati breed in both sexes had
significantly hyper responder to PHA-P injection at all times compared to other
breeds. The results obtained in this study give some insight into the production
parameters and immune response of the four breeds of ducks present in Egypt.
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INTRODUCTION

There is an increasing demand for animal protein, and duck production may be
able to help meet this demand. Ducks are able to adapt to a wide range of
environmental and natural conditions, which may be the reason for the increasing
importance, and popularity of the duck industry in Egypt. The duck meat is a food
with a protein content of more than 20 % along with a favorable amino-acid
composition. The meat itself is not really fatty; its fat content is approximately 2%
according to Szasz and Bogenfurst (1998), whereas according to Pikul et al. (1987) it
is 4.7 - 5.8%. However, under the skin of domestic duck a considerable amount of fat
is deposited. Although the adiposity is not favorable in nutritional aspect, the duck
meat consumption shows a rising tendency in the high-quality-demanding markets.
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This is due, in particular, to the versatility of the products and demand for specialties.
The fat content of the body in domestic ducks has been lowered by different breeding
procedures; however, the special taste of the meat still remained.

The Muscovy is popular due to its red gamy meat, and the attractively marbled
meat of the mule duck is a special delicacy. These two genotypes differ from the
domestic duck in many respects, especially in the lower fat content of the body and in
the meat quality. Duck feather is not as valuable as goose feather, but it is still a
popular product. Similarly to geese, the stripped feather of live animals and the
plucked feather of slaughtered ones constitute the stock fund. Muscovy ducks in
particular is a heavy breed mainly used for meat production, since the meat has an
appealing look with yellow creamy skin and is firm. Szasz (2003) reported that
Muscovy is popular due to its red gamy and attractively marbled meat which makes
for special delicacy. The best slaughter age of ducks was found between 7 and 8
weeks of life (Bochno et al., 1988). Within this range, the meat content of carcass
was the highest and meat to fat ratio proved the most favorable (Bochno et al., 1984).
When the age of the ducks exceeds 8 weeks the muscles no longer gain in weight,
while the gain of skin with subcutaneous fat increases (Gorski 1990, 1997a,b).
Chemical composition of breast and leg muscles are crucial for the culinary value and
technological properties of duck meat and have been investigated by many authors in
relation to the birds’ origin, age and nutrition (Knust and Pingel 1992, Witkiewicz
2000 and Wotoszyn et al., 2002). The aim of this study was to evaluate of carcass
characteristics, meat quality and immune status of the four breeds of ducks presented

in Egypt.
MATERIALS AND METHODS

Genetic flocks and husbandry:

One hundred and twenty, day old, male and female ducklings of the Dumyati,
Muscovy, Pekin and Muscovy breed types were used in study. The ducklings were
reared for ten weeks using an intensive system of management. During the first three
weeks, the ducklings were reared in separate brooding pens and for the last seven
weeks in separate growing pens, which were made safe from predators. Ducklings
were raised on concrete floors with five centimeters thick wood shaving as bedding
and infrared light was used as the source of heat. A brooding space of 60 square cm
was provided for each duckling. Initially brooding temperature was maintained at
32°C, but this was reduced by 5°C per week, until the end of the brooding period at
three weeks of age. Wind and air drifts during the first three weeks were controlled
by curtains placed around the pens. Each duckling was provided with a feeding and
watering space of 3-5 cm and 2-4 cm, respectively depending on the age of the
ducklings. Starter ration in the form of a dry mash with 21% crude protein was given
from day one to three weeks of age. A known quantity of feed was provided ad
libitum and refusals collected and weighed on a daily basis. Water was available ad
libitum and bottles were filled twice daily. After the three weeks brooding period was
over the ducklings were shifted to a separate grower house and reared on a concrete
floor with 4 cm thick wood shaving, up to the end of the experiment. A floor space of
100-sg. cm per bird was provided. A feeding and watering space of 6 cm and 5 cm
respectively was provided for each bird. A grower/finisher feed in the form of a dry
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mash with 16% crude protein was gradually introduced at this stage to completion of
trial. Ducklings were weighed individually.

Dissection and quality of carcass:

After ten weeks, five males and five females from each breed were randomly
selected and slaughtered to determine the dressing weight and other carcass
characteristics. After plucking and cooling for about 20 min., the carcasses were
eviscerated and divided into breast muscles, leg muscles, skin with fat, and
abdominal fat. To determine the meat chemical composition, breast muscles as well
as leg and lower thigh muscles of the same leg were taken from each carcass side and
then analyzed individually. Chemical composition of the breast and leg muscles
(water, protein, fat, ash) was determined with routine procedures.

Cell-mediated immunity:

Response induced in vivo by mitogen was evaluated by injection of
phytohemagglutinin-P (PHA-P) into the toe-web. At 10 weeks of age, 5 duck chicks
from each breed were used. Each duck was intradermally injected in the toe-web
with 100 pg PHA-P (Sigma Chemical Co., St. Louis, MO 63178). The toe-web
thickness was measured with a constant tension caliper before injection and at 24, 48
and 72 hr after PHA-P injection. The toe-web swelling was calculated as the
difference between the thickness of the toe web before and after injection.

Statistical analysis:
Data were subjected to a two -way analyses of variance with breed and sex effect
using the General Linear Model (GLM) procedure of SAS User's Guide (2001).

RESULTS AND DISCUSSION

Live performance:

The mean live body weight as reported in Table (1) revealed that the Muscovy
breed had significantly heaviest body weight compared to remaining breeds.
However, there was no significant difference between Peking and Sudani breeds.
Concerning sex effect, it could be observed that the males had significantly heavier
body weight than those of females. With respect sexual dimorphism, the Sudani
strain (51.85) has a greater dimorphism in body size between males and females
followed by Muscovy (43.7%) one. Bochno et al. (1994) reported live body weight at
slaughter (8-10 weeks) for the Muscovy to be 2.29 kg and that the Muscovy has a
greater dimorphism in body size between males and females. Males grew faster and
yielded heavier body weight than females. A similar trend was observed by Van der
Sluis (1993) in relation to Muscovy ducks and their growth rates. 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). Also, Wiseman (1987)
reported that a feature of the Muscovy duck breed is the large sexual dimorphism,
and after 10-12 weeks of age, the body weight of the female is only 65% of that of
the drake.
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As expected, the Muscovy strain consumed significantly more feed compared to
other genetic group follow by Sudani breed. Similar trend was noticed for Sudani
breed when compared with remaining breeds. Inversely, there was no significant
difference between Dumyati and Peking breeds. In accordance to feed conversion
ratio, the present results indicated that both Muscovy and Peking strains posses better
feed conversion ratio than Dumyati and Sudani ones. Bochno et al. (1994) reported
that feed conversion was more efficient in Muscovy ducks than Pekin. Perez (1985)
showed that Pekin ducks had a feed conversion at 8 weeks of 2.83 kg feed/kg live
weight gain. Other researchers (Duong and Nguyen 1995; Luong et al., 1995)
reported feed conversion ratios of 2.91 and 2.77 kg feed /kg live weight gain
respectively, for commercial ducks reared intensively.

Table 1. Body weight, feed consumption and feed conversion ratio of ducks as
affected by strain, sex and their interaction

Breed Pooled Level of
significance
Sex Dumyati Muscovy Peking Sudani Overall SEM B S B*S
Body weight, g
Female 1587 2467 2015 1761 1958° 71.14
Male 1758 3546 2627 2673 2651% 80.67
Overall 1673¢ 30072 2321° 2217° 0.01 0.001 NS
Feed consumption, g
Female 5275 5825 5058 5307 5366° 69.24
Male 5669 8136 6186 7429 6855° 74.63
Overall 5472° 6981° 5622°  6368° 0.01 0.001 NS
Feed conversion ratio
Female 3.41 242 2.57 3.10 2.64b 0.12
Male 3.30 2.33 241 2.83 2.81a 0.14
Overall  3.35% 2.37¢ 248 2.94° 0.01 0.001 NS

Carcass characteristics:

Effect of strain, sex and their interaction on relative carcass characteristics of
ducks is summarized in Table (2). It could be noticed that the relative blood weight
was significantly affected by strain, whereas the Sudani strain recorded the highest
values (6.07%), however, the Muscovy strain recorded the lowest values (5.79%).
Regardless strain, the males had significantly higher blood percentage than those of
females. Moreover, the relative blood weight was significantly affected by interaction
between strain and sex. The last result could be attributed to, within strains, the effect
of sex on blood percentage was more pronounced in both Muscovy and Sudani
strains rather than Dumyati and Peking ones.

Concerning relative feather weight, the present result showedthat the Dumyati
and Peking strains possess higher relative feather weight compared to Muscovy and
Sudani ones. It was observed that the female ducks irrespective of their breed tends to
have lower feather percentage than the males.

The dressing percentage is a trait of economic importance. The present result
revealed that the Muscovy ducks gave the significantly highest dressing percentage
of 71.22 and 69.54 for male and female, respectively. The high dressing percentage
recorded in Muscovy might be due to the fact that this breed is a heavy breed which
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has been highly regarded for meat production. Also, two possible reasons for the
tendency for higher dressed and eviscerated percentages of the Muscovy ducks are
less plumage and smaller internal organs when compared to the other strains. Carew
et al. (1998) found that dressing percentage of ducks was about 65%. Ola (2000)
observed carcass yield of between 66% and 68% in Muscovy ducks bred under semi-
intensive system in south western Nigeria. The dressing percentage of the male and
female ducks within each breed, except of Dumyati breed, was significantly different
from each other, the males of Muscovy and Sudani tended to have higher values than
the females of the same breed. Inversely, within Peking breed, the females tended to
have higher dressing values than males.

Table 2. Relative weight of carcass characteristics of ducks as affected by strain,
sex and their interaction

Breed Pooled Level of
significance

Sex Dumyati Muscovy Peking Sudani Overall SEM B S B*S
Blood, %

Female 5.41 4,72 5.52 5.72 5.34° 0.09

Male 5.72 5.41 5.70 6.41 5.81% 0.12

Overall 5.57° 5.07° 561°  6.07° 001 001 0.02
Feather, %

Female 5.68 5.41 5.80 5.82 5.88" 0.11

Male 6.43 6.17 6.38 6.40 6.35° 0.08

Overall  6.06? 5.79° 6.09% 6.11° 0.05 0.01 NS

Dressing, %
Female 65.11 69.54 68.70 66.85 67.80 0.58
Male 65.14 71.22 66.57 67.15 67.52 0.61

Overall 65.13° 70.38° 67.64° 67.00 001 NS 0.05
Gizzard, %

Female 3.22 2.54 3.31 2.73 2.95 0.07

Male 3.30 2.63 3.41 2.79 3.03 0.05

Overall 3.26a 2.59b 3.36a 2.76b 0.01 NS NS
Liver, %

Female 2.10 2.53 2.37 2.48 2.37 0.03

Male 1.98 2.51 2.64 2.68 2.45 0.08

Overall 2.04° 2.52° 250° 258
Heart, %

Female 0.69 0.75 0.72 0.87 0.76 0.02

Male 0.73 0.79 0.63 0.81 0.74 0.03

Overall 0.71° 0.77° 0.68° 0.84% 0.001 NS NS
Giblets, %

Female 6.01 5.82 6.40 6.08 6.08 0.13

Male 6.01 5.93 6.68 6.28 6.23 0.10

Overall 6.01b 5.88b 6.54a  6.18ab 005 NS NS

Abdominal fat, %

Female 1.67 1.22 3.85 1.31 2.012 0.08

Male 1.48 1.09 217 1.28 1.50°  0.05

Overall 1.58° 1.16° 3.01° 1.30b° 0.001 0.01 0.05

Breast muscle, %
Female 1451 18.37 18.85 16.12 16.96° 0.21
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Male 14.72 20.81 1512 1854  17.30° 0.35
Overall  14.62° 19.59% 16.99" 17.33° 0.001 0.03 0.01

The Muscovy ducks had significantly lowest abdominal fat percentage compared
to other groups. Similar trend was noticed for Sudani and Dumyati when compared
with Peking one. Szasz and Bogenfurst (1998) indicated that at 12 weeks the Pekin
ducks had fat percentages of 20 vs 12 in the Muscovy and Mule ducks. Other
researchers (Garachka and Kas Yanenka 1994) reported body fat percentages for
Pekin and Muscovy ducks to be 35-37.5 and 21.0-21.7% respectively. The result
from this trial indicated that the Muscovy ducks possess better quality meat than the
Pekin due to lower body fat.

Chemical analysis of breast meat ducks:

Chemical analysis of breast and thigh meat ducks as affected by strain, sex and
their interaction are presented in Tables (3 & 4). It could be noticed that the water
content in breast meat was significantly affected by strain, whereas the Peking strain
had significantly higher water content in breast compared than Dumyati. Both
Muscovy and Sudani ducks were intermediate. Regardless of strain, the present result
indicated that the female ducks had significantly lower water content in breast meat
compared to drakes one. According to Witkiewicz (1998, 2000) water content of
muscles of 7-week-old A44 and A55 Peking ducks ranged from 75.2% to 76.6%. An
even greater water content of breast muscle in Peking ducks was reported by Smith et
al. (1993). The water content in breast was not significantly affected by interaction
between strain and sex. Regarding thigh muscle, our result indicated that the water
content of Peking thigh muscle was significantly higher than that of Muscovy ones.
The thigh muscle water content of male was significantly higher than that of female.

Table 3. Chemical analysis of breast meat ducks as affected by strain, sex and
their interaction

Breed Pooled Prob.

Sex Dumyati  Muscovy Peking Sudani Overall SEM B S B*S

Moisture,%

Female 73.90 74.34 7450 7452  74.32° 0.23

Male 74.35 74.72 7535 7478  74.80° 0.29

Overall 74.13° 7453° 7493  74.65® 002 001 NS
Protein, %

Female 20.20 19.39 18.92 2039 19.72° 0.8

Male 20.77 19.65 1965 2061 2017 0.12

Overall 20.48 19.52° 19.28°  20.50° 0.001 0.001 NS
Fat, %

Female 3.40 3.86 4.48 2.84 3.65° 012

Male 2.60 3.70 3.40 2.76 3.12°  0.08

Overall  3.00° 3.78° 3.74%  2.80° 0.001 0.001 0.001
Ash, %

Female 1.85 2.14 1.25 2.16 1.852 0.06

Male 1.95 1.60 1.43 1.60 1.67° 0.11

Overall  1.90% 1.872 1.34° 1.92° 0.001 0.001 0.001
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Table 4. Chemical analysis of thigh meat of ducks as affected by strain, sex and
their interaction

Breed Pooled Prob.

Sex Dumyati Muscovy Peking Sudani Overall SEM B S B*S

Moisture,%

Female 74.52 74.80 7530 7460  74.80° 0.40

Male 75.75 74.94 76.17 7578  75.66° 0.35

Overall 75.13" 74.87° 75.738  75.19° 0.01 0.001 NS
Protein, %

Female 18.30 18.30 17.80 19.19 18.40° 0.21

Male 19.08 18.38 1830 19.33 18.77° 0.18

Overall 18.69°  18.34° 18.05° 19.26° 0.0001 0.01 NS
Fat, %

Female 5.00 5.46 5.40 457 5.11° 013

Male 3.30 3.92 4.10 2.97 357" 0.14

Overall 4.15° 4.69% 475%  3.77° 0.001  0.001 NS
Ash, %

Female 1.58 1.34 1.06 1.41 154°  0.09

Male 1.68 1.56 1.27 1.63 1.35°  0.05

Overall 1.63% 1.45° 1.16°  1.52® 0.001 0.001 NS

With respect to protein %, the present result showed that both Domyitte and
Sudani ducks had significantly higher protein percentage in breast compared to
remaining strains. The male ducks had significantly higher protein percentage in
breast compared to female ones. According to Witkiewicz (1998, 2000) in 7-week-
old A44 and A55 ducks of both sexes, the protein content of breast muscles was 21.1
and 20.7%, respectively. An even greater protein content of breast muscles (21.5%)
and leg muscles (22.5%) of Peking ducks was noted by Bons et al. (1998, 1999). The
fat contents of breast muscle of 7-week-old A44 and A55 males (1.4 and 2.3%,
respectively) and females (2.0 and 2.5%, respectively) as determined by Witkiewicz
(1998, 2000), were similar or lower than shown in the present report.

Concerning fat percentage, it could be observed that both Peking and Muscovy
ducks had significantly higher fat percentage in breast compared to other strains. The
fat content in the breast of female ducks was significantly higher than that of female
ones. The fat content was significantly affected by interaction between strain and sex.
The last result could be attributed to the either Domyitte or Peking female ducks had
higher fat content in breast compared to male ones. Similar trend did not observe in
Muscovy and Sudani breeds. The fat content of breast muscles higher than reported
here was found in Peking ducks by Bons et al. (1998, 1999), Pingel and Birla
(1981ab) and Smith et al. (1993). In the present study, the fat content of breast
muscles was low (1.7%), while in leg muscles markedly higher (3.9%).

The ash content in breast meat of Peking ducks was significantly lower than those
of other strains. Also, the male ducks had significantly lower ash content in breast
area compared to female ones. The ash content did significantly affected by
interaction between strain and sex. This result could be attributed to the effect of sex
on ash content was more pronounced in both Muscovy and Sudani brreds rather than
both of Domyitte and Peking ones. Bons et al. (1999) in leg muscles of 7-week-old
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ducks reported a higher content of ash (1.4%) than in 8-week-old A44 and A55 ducks
of both sexes (1.1%).
In vivo cell-mediated immunity

The PHA-P intradermally reaction, a T-lymphocyte-dependent response, has been
well researched and has been shown to be a reliable indicator of in viva cellular
immunity in poultry (Goto et al. 1978 and McCorkle et al. 1980). The skin response
reflects a complex series of physiological events such as mitogen-receptor and
lymphocyte-macrophage interactions, release of chemical mediators, cellular
proliferation, and changes in vascularity (Chandra and Newberne 1977).
Histologically, PHA-P is strongly mitogenic to T-lymphocytes, and intradermali
injections elicit macrophage infiltration and dense perivascular accumulations of
lymphocytes 24h post-injection in chickens (Goto et al. 1978 and McCorkle et al.
1980). The increased infiltration by basophils and eosinophils 24h post-injection has
been described as a cutaneous basophil hypersensitivity response (Stadecker et al.
1977). In vivo cell-mediated immune response as measured by PHA stimulation (toe-
web) is presented in Figure (1). The present result indicated that the Dumyati strain in
both sexes had significantly hyper responder to PHA-P injection at all times
compared to other strains. There was no significant difference between Muscovy and
Sudani strains for responses to PHA-P injection. Moreover, the Peking strain
recorded the lowest response to PHA-P injection. Regardless strain effect, it could be
noticed that the females had significantly hyper responder to PHA-P injection than
males. There was a good indication that cell-mediated immunity plays an important
role in controlling and clearing intracellular bacterium (Kougt et al., 1994, 1995).

In conclusion, the results obtained in this study give some insight into the
production parameters and immune response of the four breeds of ducks present in
Egypt. The Muscovy ducks had a better performance and carcass characteristics;
however, the Dumyati breed had a hyper responder to PHA-P injection compared to
other breeds.
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Fig. 1. Toe-web swelling of duck as affected by breed, sex and their interaction
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