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SUMMARY

A total of 169 one-day-old Domyati ducks were separated according to phenotypic colour into two

groups, White feather (WF) and Brown feather (BF). The distribution ratios were 9% and 91% for
WF, and BF, respectively. Carcass traits were taken at the marketing age, 16 ducks /each phenotype (8 male+ 8
female) were saluted. Non-edible meat parts were taken (blood- feather- legs- head- and viscera), edible meat
parts (dressed carcass- liver- gizzard- heart), muscles (major — minor — thigh - drumstick), fats (Abdominal fat,
gizzard fat — skin), also neck, wings and skeleton were measured. The live body weight was significantly
heavier for WF ducks compared to BF ducks. Also, the males recorded heavier body weight than females. The
interaction was not significant. There is no significant effect for feather colour or sex on non-edible meat parts,
muscles, fats, neck, wings and skeleton. However the BF ducks were significantly higher relative heart weight
than WF ducks, the females were significantly higher relative heart weight compared to males, the interaction
between feather colour and sex was not significant. In conclusion, there was no significant effect due to feather
colour on studied carcass traits.

The objective of this work to explore the effect of feather colour on the carcass traits of Domyati ducks.
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INTRODUCTION

Ducks are one of the oldest birds that were domesticated by the ancient Egyptians through hunting and
raising wild Mallard ducks. Egypt is considered the highest duck producer in Africa, with production
attaining 150 million ducks annually (FAO, 2014; Alsaffar et al., 2024). The world production of duck
meat has steadily increased during the last few decades. It was 3.78 million tons in 2008, it's expected to
grow at a rate over three percent yearly (FAO, 2010; Makram, 2015).

There are two strains in Egypt of local Mallard ducks, Domyati and Shershery ducks, The Domyati
duck is close in phenotypes to wild Mallard duck in feather color j with brown feathers in both males and
females, also males had a green head, however, there is another mutation from the Domyati duck with
white feather colour, body weight ranged from 1500-1750 g and a 170 eggs on year (Makram, 2016).

Little studies confirm that there is a relationship between feather colour and economic traits, as the
result obtained by Rizzi (2018) who detected a relationship between the colour plumage and body weight
of Padovana chickens. Another study by Ismoyowati et al (2018), reported an effect of feather colour on
live body weight in Muscovy duck (Makarova et al., 2019 and Ismoyowati et al., 2018), this study aims
to find a relationship between feather colour and some economic traits in the Domyati ducks.
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MATERIALS AND METHODS

Total number 169 Domyati ducklings were hatched, healthy and with high vitality. They were reared
under the same environmental, managerial and hygienic conditions from one day old to the end of the
experiment. As for the lighting systems, it was 24 hours throughout the experiment period (8 weeks). All
ducklings were brooded in floor pens. The brooding temperature was 33 C° for the first three days and
then reduced gradually until it reached 26 C° at two weeks of age. Feed and water were provided ad
libitum., at the first weeks of age they were divided into two groups according to their feather colour,
white feather (WF) and brown feather (BF) (Photol). Their distribution ratios were 9% and 91% for WF
and BF, respectively. The feed and water were supplied ad libitum. They were fed a diet containing 23 %
protein and 3000 K/Cal (0-3 wk), 21% protein and 3100 K/Cal (3 — 5 wk) and 18 % protein and 3200
K/Cal (5-8wk).

Measurements:
Carcass traits:

When the ducklings attained marketing age, 16 birds (8 males + 8 females) from each experimental
group, a total birds used were 64 birds were randomly taken and slaughtered for carcass evaluation. They
were slaughtered after weighing. Then they were reweighed after bleeding to calculate blood weight by
difference. Feathers were manually plucked up after scalding in hot water, and then the birds were
reweighed to calculate the feather's weight by difference. The head, shank and foot were weighed after
removal. The birds were eviscerated by removing the viscera. The giblets (gizzard, liver and heart) were
dissected from the viscera and the gizzard was cut, opened and cleaned from its contents. 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. All parts were
expressed as a percentage of the live body weight.

Photo 1: The brown and White Domyati ducks

Statistical analyses:

Data other than those subjected to statistical analysis using two-way ANOVA with feather colour
effect and the sex with interaction by General Linear Model (GLM) procedure of SAS (2001) according
to the following model according to the following model:

Yii= | + Bi + Sj + [BXS]jj + eij
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Yij = Trait measured, p =Overall mean, Bi=Feather color effect
Sj= Sex effect (j=1 and2), [BxS]i= Interaction between feather colour & Sex,
eijik = Experimental error.

Duncan’s multiple range tests were used when significant differences between means were found.

RESULTS AND DISCUSSION

Carcass traits:
Non-edible meat parts:

Data presented in Table (1) clarifies the effect of feather colour on relative non-edible meat parts traits
of Domyati duck. WF ducks recorded a significantly heavier body weight compared to BF ducks, such
differences respect 6.24% of the body weight between BF and WF ducklings. Indeed, males had
significantly heavier body weight compared to females. No significant interaction between feather colour
and sex was detected. Our results agree with Saatci et al. (2009); Kirmizibayrak and Kuru (2018),

Table (1): Effect of feather colour on relative Non-edible meat parts of Domyati duck.

ltems o Domyati ~ 9 Prob.
= Brown white < g Line  Sex L*Sx
M 2249.6+41.3 2433.331£65.1 2288.93¢2
BW (9) F 20263201 2091.00:80.9 2037.86 015 .0001 N.S
Overall 2135.445 2277.732
Blood (g.) M 4.9+0.1 5.3+0.1 5.00
' F 5.21+0.2 5.09+0.2 5.19 N. S N.S N.S
Overall 5.07° 5.202
Feather (g.) M 6.17+0.2 6.35+0.2 6.21
’ F 6.24+0.2 6.14+0.2 6.22 N. S N.S N.S
Overall 6.21 6.25
M 2.74+0.05 2.78%0.05 2.75
leg (9.) F 2.73+0.03 2.65+0.09 272 N.S NS N.S
Overall 2.74 2.72
M 4,39+0.06 4,22+0.03 4.35
Head (g.) F 437+0.06 4.24+0.09 435 N.S N.S N.S
Overall 4.38 4.23
M 6.62+0.7 6.90+0.1 6.68
Viscera (g.) F 6.25+0.7 6.89+0.4 6.36 N.S N.S N. S
Overall 6.43 6.90
Non-edible parts (g) M 24.86%0.6 25.55+0.4 25.01
F 24.82+0.8 25.04+0.4 24.86 N. S N.S N.S
Overall 24.84 25.32

aandb Means within the same row with different letters are significantly different.

M= Male and F- Female

Edible parts:

The relative edible meat parts as affected by feather colour and sex were presented in Table (2). The

interaction between feather colour and sex for the liver was significant, also the relative heart weight was
higherly significantly on BF compared to WF, and the female had significantly higher compared to the
male duck. However, no significant difference among remain traits of edible meat parts, Makram et al.
(2021) confirmed that the dark brown feather Mule duck had significantly lower for relative edible meat
parts compared to white, black and light brown Mule ducks.
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Table (2): Effect of feather colour on relative edible meat parts of Domyati duck.

Items Domyati Overall Prob.
Sex - -
Brown White (LX) Line  Sex  L*Sx
Dressed M 69.30+0.70 68.70+0.52 69.17
F 69.37+£0.75 69.66+0.5 69.42 N. S N.S N.S
Overall 69.33 69.14
Liver M 2.36+0.05 2.68+0.1 2.43
F 2.30+0.08 2.11+0.1 2.27 N. S N.S 0.03
Overall 2.33 2.42
Gizzard M 2.87+0.08 2.66+0.1 2.83
F 2.85+0.08 2.72+0.06 2.82 N. S N.S N.S
Overall 2.86 2.69
M 0.69+0.01 0.63+0.02 0.680
Heart F 0.74+0.01 0.63+0.01 0.722 .001 .06 N. S
Overall 0.712 0.63b
M 5.83+0.11 5.73+0.18 5.81
Giblets F 5.79+0.16 5.29+0.24 5.70 N.S N.S N.S
Overall lines 5.81 5.53
M 75.13+0.7 74.44+0.4 74.98
Edible meat parts F 75.17+0.8 74.95+0.5 75.13 N.S N.S N.S
Overall 75.15 74.67

aandb Means within the same row with different letters are significantly different.
M= Male and F- Female

Relative breast, thigh and drumstick weights:

The livestock characteristics may be observed through both quantitative and qualitative features, with
the quantitative attribute being connected to the animal’s economic traits. However, qualitative traits like
body shape (body length, shank length, keel length and other body measurements) and feather colour,
may be associated with quantitative traits (Ismoyowati et al., 2017). Relative breast, thigh and drumstick
muscle weight of duck as affected by feather color, sex and their interaction are presented in Table (3).

Table (3): Effect of feather color on relative Muscles of Domyati duck.

. Domyati ducks Overall Prob.
Traits Sex -
Brown White (Lx) Feather Sex L*Sx
Thigh M 6.93+0.33 6.62+0.6 6.86
F 7.15+0.2 6.33+0.5 7.01 N. S N. S N. S
Overall 7.04 6.49
Drum M 9.56+0.2 9.86+0.3 9.63
F 9.35+0.3 9.74+0.3 9.42 N.S N.S N.S
Overall 9.45 9.81
Major M 8.25+0.2 8.85+0.2 8.37
F 8.63+0.1 9.23+0.5 8.73 .05 N. S N. S
Overall 8.44b 9.022
M 1.100+0.06 1.08+0.1 1.09 N. S N.S
Minor. F 1.15+0.04 1.20+0.1 1.16 N.S
Overall 1.12 1.13
M 9.35+0.26 9.94+0.2 9.47
Breast F 9.78+0.19 10.43+0.6 9.90 N. S N. S N. S
Overall 9.57 10.16

aandb Means within the same row with different letters are significantly different.
aandb Means within the same row with different letters are significantly different.
M= Male and F- Female

There was a significant difference between both phenotypes for relative major pectorals muscle
weight, the BF ducks had the lowest relative major compared to WF ducks, However, no significant
difference in feather colour, sex and their interaction for remaining traits. Many investigators reported
that the raising method is one of the multiple non-genetic factors that may highly affect carcass traits
(Erisir et al., 2009). Thus, to produce duck meat of higher quality, ducks must be kept under
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environmental and management conditions that ensure the saving of acceptable level of welfare
(Onbasilar & Yalgin, 2018).

Relative gizzard fat, abdominal fat, skin, neck and wings weight:

Information relevant to relative gizzard fat, abdominal fat, skin, neck and wings for different duck
strains was clarified in Table (4). It could be noticed that there is no significant effect of feather colour or
sex or their interaction on relative gizzard fat, abdominal fat, skin, neck and wings. Yakan et al. (2012)
and Kirmizibayrak and Boga (2018) pointed out that there was no significant effect of feather colour on
geese carcass traits.

Table (4): Effect of feather colour on relative Fats of Domyati duck.

Items Domyati Overall Prob.

Sex Brown white (LX) Line Sex  L*Sx
Gizzard Fat M 0.17+0.02 0.1+0.02 0.16

F 0.16+0.01 0.21+0.02 0.17 N. S N.S 0.04
Overall 0.17 0.15
Abdominal fat M 1.41+0.2 2.20+0.6 1.58

F 1.45+0.2 2.04+0.7 1.55 N. S N. S N. S
Overall 1.43 2.13
Skin M 8.36+0.2 8.53+0.2 8.40

F 7.88+0.2 8.48+0.7 7.99 N. S N. S N.S
Overall 8.11 8.51

M 4.88+0.1 5.00+0.1 491
Neck F 4.87+0.1 4.92+0.2 4.88 N. S N. S N.S
Overall 4.87 4,96

M 10.36+0.2 10.24+0.2 10.33
Skeleton F 10.27+0.2 10.77+0.02 10.36 N. S N. S N.S
Overall 10.31 10.48

M 8.77+0.2 8.23+0.07 8.65
Wings F 9.20+0.2 8.71+0.2 9.11 N. S N. S N.S
Overall 8.99 8.44

aandb Means within the same row with different letters are significantly different.
M= Male and F- Female

Correlation:

The correlation among carcass traits were presented in Table (5 and 6), through Table (5), we notice
that, the most of the traits are related to each other, and have a high positive correlation. the rest of the
traits and body weight have a low positive correlation.

In Table (6), we find the same trend among the traits, except for gizzard fat, where the relationship
between it and body weight, abdominal fat, and non-edible meat parts in Domyatia brown color has a
weak negative correlation, while there is a highly positive correlation in white color for the same traits.

Phenotypic correlations of weight traits were usually positive and high. Similar results for duck
populations were generally reported by previous studies (Mazanowski A and Ksigzkiewicz 2004; Gaya et
al., 2006; Xu et al., 2011; Deng et al., 2019; Kokoszynski et al., 2019).

Breast and leg muscle weight, and carcass weight positively correlated with shank length and trunk
with neck length, which was partly confirmed in our study. Dressing percentage showed positive and low
correlations with weight traits, which is consistent with a previous study (Kokoszynski et al., 2019).
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Table (5): Pearson Correlations between BW and non-edible parts for Brown (upper) and White
(lower)

ltems

Gizzard Abdominal

BW Blood Leg Head Nonedible Skin
Fat Fat
BW Pearson Correlation 1 .827" .987™ 977" 943" .684™ .895™ 957"
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
blood P_earson Qorrelation 931™ 1 857" 847"  .865™ 712" .901™ .870™
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
Leg P_earson (;orrelation 908™ 914™ 1 977" 948" .701™ 912" .976™
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
Head Pearson Qorrelation 9477 966" 953" 1 .934™ .765™ .929™ .960™
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000
Nonedible P_earson (;orrelation 975" 937 .886™ .949™ 1 673" .928™ .953™
Sig. (2-tailed) .000 .000 .001 .000 .000 .000 .000
Gizzard Fat P_earson Qorrelation -155 -.037 -.180 -.034 -117 1 .780™ .735™
Sig. (2-tailed) 669 .920 .618 .925 .748 .000 .000
Abdominal Fat P_earson Qorrelation 716" .829™ 637" 752" 754" .258 1 .940™
Sig. (2-tailed) .020 .003 .047 .012 .012 A71 .000
SKin P_earson Qorrelation .821™ 917 938" 932" 821" 120 T77 1
Sig. (2-tailed) .004 .000 .000 .000 .004 742 .008

**_Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed)

Table (6): Pearson Correlations between BW and edible parts for Brown (upper) and White

(lower).
Items BW liver Dressed Gizzard Heart Giblets Thigh Drum Breast
BW Pearson Correlation 1 925" .956™ .922™ .870™ 935" .884™ 906 .915™
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000
Liver Pgarson (;orrelation 9427 1 .934™ 899 .864™ .944™ 9157 901" .929™
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000
Dressed Pearson C_Zorrelation .992™ 929" 1 940™ .851™ 961" .887™ .896™ .875™
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000
gizzard Pearson C_Zorrelation 907 875" .906™ 1 .915™  .963™  .922™ .861™ .904™
Sig. (2-tailed) .000 .001 .000 .000 .000 .000 .000 .000
heart Pearson C_:orrelation .931™ .908™ .925™ 925" 1 924 972" 880" .941™
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000
giblets Pearson C_Zorrelation 940 953" .936™ .938™ .914™ 1 .935™  .884™ 921
Sig. (2-tailed) .000 .000 .000 .000 .000 .000 .000 .000
Thigh Pearson C_Zorrelation .846™ 831" .832™ 860 .892™ .780™ 1 882" .942™
Sig. (2-tailed) .002 .003 .003 .001 .001 .008 .000 .000
Drum Pearson C_Zorrelation .891™ 957 882  936™ .916™ .951™ .886™ 1 .909™
Sig. (2-tailed) .001 .000 .001 .000 .000 .000 .001 .000
Breast Pearson C_Zorrelation .818™ .836™ .808™  .914™ 922 877 .900™ .925™ 1
Sig. (2-tailed) .004 .003 .005 .000 .000 .001 .000 .000

**_Correlation is significant at the 0.01 level (2-tailed). *. Correlation is significant at the 0.05 level (2-tailed).
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CONCLUSION

There effect of feather color of Domyati ducks on body weight, relative heart, breast muscles. Both
white and brown Domyati duck had significant higher positive correlation all traits, except gizzard fat
showed negative correlation on white Domyati ducks. We recommend increasing the number of WF
ducks as new line from Domyati ducks.

REFERENCES

Alsaffar, M.A., Makram, A., Rayan, G.N., EL-Dien, A.Z., Shehata, W. and ELAttar, A.H. (2024). Effect
of Beak Color on Growth Performance and Carcass Characteristics of Pekin Ducks. Indian Journal of
Animal Research. 58, 5:864-870.

Deng MT, Zhu F, Yang YZ, Yang FX, Hao JP, Chen SR, (2019). Genome-wide association study reveals
novel loci associated with body size and carcass yields in Pekin ducks. BMC Genom.;20 (1):1.

Erisir, Z., Poyraz, O., Onbasilar, E.E., Erdem, E and Kandemir, O. (2009). Effect of different housing
systems on growth and welfare of peckin ducks. Journal of Animal and Veterinary Advances,
8(2):235-239.

FAO (2010). Poultry meat and eggs: agribusiness handbook. Viale delle Terme di Caracalla.
FAO STAT( 2014). Livestock production, poultry meat production. http://faostat.fao.org.

Gaya LG, Ferraz JBS, Rezende FM, Mourao GB, Mattos EC, Eler JP, (2006). Heritability and genetic
correlation estimates for performance and carcass and body composition traits in a male broiler line.
Poult Sci;85(5):837-43.

Ismoyowati, I. Tugiyanti, E. Mufti, M and Purwantini, D. (2017). Sexual dimo rphism and identification
of single nucleotide polymorphism of growth hormone gene in Muscovy duck. Journal of Indonesian
Tropical Animal Agriculture 42, 167-174.

Ismoyowati, I..., Purwantini, D., Tugiyanti, E., Awalludin, A.N., (2018). Morphometric traits and
melanocortin 1 receptor (mclr) gene polymorphism of indonesian Muscovy ducks of different
plumage color population. International Poultry Science 17, 327-335. 17.

Kirmizibayrak, T., Boga, B.K., (2018). Slaughter and carcass traits of geese with different feather colour
and gender. Brazilian Journal of Poultry Science 20, 759-764.

Kirmizibayrak, T., Boga, B.K., (2018). Slaughter and carcass traits of geese with different feather colour
and gender. Brazilian Journal of Poultry Science 20, 759-764.

Kokoszynski D, Wasilewski R, Saleh M, Piwczynski D, Arpasova H, Hrnéar C, (2019).. Growth
performance, body measurements, carcass and some internal organs characteristics of Pekin ducks.
Animals. ;9(11):963.

MAKAROVA A.V., MITROFANOVA 0.V., VAKHRAMEEV A.B., DEMENTEVA N.V., 2019 -
Molecular-genetic bases of plumage coloring in chicken. Vavilov Journal of Genetics and Breeding
23, 343-354.

Makram, A. (2015). Improving the productive performance of native duck breed by crossing with
standard commercial duck breed. PhD. Thesis, Faculty. Agriculture., Ain Shams University, Cairo,

Egypt.

Makram. A. (2016). Ducks world (Review Article). The 9th International Poultry Conference (Oral
Presentation) from 7-10 November.463-486.

Makram. A., I. EI-Wardany, A. Zein El-Dien, A.H.EL-Attar and A.S. Abdel-Azeem. (2021). Effect of
feather colour on productive performance, carcass traits and ileum histology of Mule ducks under free
range system. Animal Science Papers and Reports vol. 39 (2021) no. 3,Institute of Genetics and
Animal Biotechnology of the Polish Academy of Sciences, Jastrzgbiec, Poland.

491


http://faostat.fao.org/

Abd El-Tawab et al.

Mazanowski A, Ksiazkiewicz J. (2004). Comprehensive evaluation of meat traits of ducks from two sire
strains. J Anim Feed Sci.;13(1):173-82..

Onbeasilar, E. E., and S. Yalcin. 2017. Fattening performance and meat quality of Pekin ducks under
different rearing systems. World. Poult. Sci. J. 74:1-8.

Rizzi C., (2018). Plumage colour in Padovana chicken breed: growth performance and carcass quality.
Italian Journal of Animal Science 17, 797-803

SAS Institute (2001). SAS/STAT User’s Guide Version 8.2 ed: Statistics. SAS Institute Inc., Cary, NC.

Xu T, Liu X, Huang W, Hou S, Ye B. (2011). Estimates of genetic parameters for body weight and
carcass composition in pekin ducks. J Anim Vet Adv.;10(23):3123-8.

Yakan A., ELMalid, A., ELMali, M., Sahint, T., Motor, S., Can, Y., (2012) . Carcass and meat quality
characteristics of white and multicolor geese under local breed

s o) bl o) A da ) cildaal 45 e

1 aad) 2l daaf — Tepall 0 (Ao — 1000 a) gl =2 2 S sale — 1) gillae dasa
s - puad ope drala — e il LS — ) g gL acdd
M'P\’:ﬂ’&‘b—{cl}ﬂ’%ﬂ—&uﬂ/cw’?‘“ﬁ

mwﬁeyfcsﬂh 169 Gkhaﬂ\u\@mﬂ\ uhmés Sl uji).u\.:u\.&.ﬁu\ L_;\A.u\).ﬂ\ 0da angs
L.;‘; Aanll) Alaa Al a 991 L;uﬂj %9 ua.u‘}{\ Ot @_)yw gruslal_md)a.:} ua.u\ GLL\AAJ:JL_;\ Sull ol
— u,u‘)l\ 7635\) AJJSL\ sl c\_);‘}“ Clda bl & c(ap.m (.\.I‘U).ul K e (u\.:\ 8 +,553 8) k16 (C_ul.u:\ 8) sl
thlgh Lﬁ)&aaj‘ — LS‘)"S”) CMucanll ‘(t_\ls” — M}sl\ J.\S” — M}M AA.UAX\) AJ}SLJ\ c-\\);‘)_”j (;Lu;\)“ *U‘"‘)” d;‘)\)“
GOV 08l 55 dad) Jaw agnld i JSell s liadl s 4l a5 (alad) — aai @l cas — Lad) gas) g saall (drumstick —
S0 s o) il (351 S (e ol sS30 ColS Loy il il (51 5 ) G U g plo!) i 335 s
glalls 4l caall 4-‘3511 Dsd) 1Y) e )l Gl o0 S sine ol a8 Al sina Guinlls Gl Os) o
L sl 3511 g e N IS Lo 5 il ) (58 o) s inn il ol (35 93 s 3 ey ISl
Clia e o) ool 6 sine 5 lin s o il iy pme (0 o) Al sl o 5l o1y S e
Al all sda JOA dadl)

blied Ly sa 9 )Yl 4l oSLall o) ja ¥ dandl] Cildea o sy I ) AN CiladS))

492



