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fattening performance, carcass characteristics, meat quality and some
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Summary: The aim of this study is to determine effects of brooder machine rearing method in the first week on fattening
performance, carcass characteristics, meat quality and some blood parameters of male and female Pekin ducks. A total of 120 (60
male and 60 female) ducklings were used in the research. Each sex group was randomly allocated into two rearing methods. In the
first group (brooder machine), ducklings were arranged in the brooder machine from 1 to 7 d then reared on the deep litter floor until
day 42 . In the second group (litter/control), ducklings were reared on the deep litter floor from the day 1 to the day 42 of the
fattening period. At the day 41 of the fattening period, 5 ducks from each sex and rearing groups were randomly selected and bled. At
the day 42 of the fattening period all ducklings were slaughtered in a commercial slaughterhouse. Hot carcass yield, organ weights
and carcass characteristics were determined. Also pH, ash, fat and crude protein were determined in the breast and thigh muscles.
Total body weight gain, hot carcass yield and breast percentage of ducks reared on the litter group (control group) were significantly
(P<0.01; P<0.001; P<0.05) higher than those of ducks reared in the brooder machine group. Thigh fat content and breast fat content
were affected by first week rearing method and these traits were higher (P<0.01) in the litter group (control group) than the brooder
machine group. Only creatinin kinase level in the examined blood parameters of ducks was higher in the group reared on the litter
(P<0.05). Sex affected the hatching weight, body weight gain from 1 to 42 d, feed intake from 1 to 42 d, ash of thigh meat and also
ash and crude protein of breat meat (P<0.01). In conclusion, the fattening performance, hot carcass yield and percentage of breast of
the pekin ducks were positively affected by the litter floor in the first week.
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Pekin ordeklerinde ilk hafta ana makinesinde biiyiitmenin karkas 6zellikleri, et kalitesi ve baz1 kan
parametrelerine etkileri

Ozet: Bu ¢aligmanin amaci erkek ve disi Pekin 6rdeklerinde ilk hafta ana makinesinde biiylitmenin besi performansi, karkas
ozellikleri, et kalitesi ve baz1 kan parametreleri lizerine etkilerini belirlemektir. Calismada toplam 120 adet (60 erkek ve 60 disi)
pekin 6rdegi palazi kullanilmistir. Her cinsiyet grubu rastgele iki farkli yetistirme grubuna ayrilmistir. Birinci gruptaki (ana makinesi)
palazlar besinin 1-7. giinleri arasinda ana makinesinde daha sonra altlikli sistemde biiyiitiilmiistiir. Ikinci gruptakiler (altlik/kontrol)
ise besinin 1-42. giinleri arasinda altlikli sistemde biiyiitiilmiistiir. Besinin 41. giiniinde her yetistirme ve cinsiyet grubundan 5 6rdek
rastgele secilerek kan 6rnekleri alinmistir. Besinin 42. giiniinde 6rdekler 6zel bir kesimhanede kesilmistir. Karkas randimani, organ
agirliklar1 ve karkas dzellikleri belirlenmistir. Gogiis ve but etlerinde pH, kiil, yag ve ham protein diizeyleri tespit edilmistir. Altlikl
sistemde biyiitilen ordeklerde toplam canli agirlik artisi, karkas randimani ve gogiis eti yiizdesi ana makinesinde biiyiitiilen
ordeklere gore daha yiiksek (P<0.01; P<0.001; P<0.05) olmustur. Besi sonu but ve gogilis eti yag orani ilk hafta biiyiitme
yonteminden etkilenmistir ve bu degerler althikli yetistirme sistemindeki ordeklerde daha yiiksek (P<0.01) bulunmustur. Kan
degerlerinden sadece kreatin kinaz seviyesi, altlikli yetistirme sisteminde daha yiiksek (P<0.05) oldugu tespit edilmistir. Cikim
agirhigl, toplam canli agirlik artisi, toplam yem tiikketimi, but ve gogiis eti kiil orani ile gdgiis eti protein orani cinsiyetten etkilenmigtir
(P<0.01). Sonug olarak, Pekin palazlarinda ilk hafta uygulanan altlikli biiylitme yonteminin besi performansi, karkas randimani ve
g0giis yiizdesini olumlu yonde etkiledigi belirlenmistir.

Anahtar sozciikler: Kan parametreleri, ana makinasi, karkas 6zellikleri, et kalitesi, Pekin 6rdegi.

Introduction recent decades, because of their ability to adapt the wide

Pekin breed is the type of waterfowl most range of environmental conditions (23, 31). Because of
commonly raised for meat production. The importance of ~ the ducklings have a remarkably rapid growth rate during
ducks as a source of animal protein has increased in the first week of life (30), this period is highly critical for
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livability and fattening performance (28). Weight on day
7 corraleted of body weight will be gained in subsequent
weeks and contributed to avarege slaughter weight (13,
15, 18, 32). Ducklings are reared on litter system or in
brooder machine during the first week of their life.
Management is easier in brooder machine than the deep
litter system. Although brooder machine provides
optimal environmental conditions, litter system ensures
more space for movement to ducklings (4, 5, 28).
Furthermore, carcass quality and blood parameters of
poultry can be greatly affected by the type of flooring
(10, 12, 21, 22, 24, 27). Previous studies have examined
patterns of growth, carcass and meat characteristics,
blood chemistry parameters of Pekin ducks (7, 14, 16,
17, 26, 29, 31), however not any information could be
obtained about effects of first rearing methods for
ducklings.

The aim of this study is to determine effects of
brooder machine rearing method in the first week on
fattening performance, carcass characteristics, meat
quality and some blood parameters of male and female
Pekin ducks.

Materials and Methods

A total of one hundred and twenty (sixty male and
sixty female) ducklings (Star 53 H.Y., Grimaud Freres)
were obtained from a commercial hatchery (Koy-Tav,
Ankara, Turkey). The ducklings were divided into
homogeneous groups according to initial body weight
and sex. The male and female ducklings were raised in
separate pens under 2 different treatments, with 5
replicate pens of 6 ducklings in each treatment group.
The two different treatments included, 1- Brooder
machine group, in which ducklings were raised in the
brooder machine from 1 to 7 d of age then on the deep
litter floor from 8 to 42 d of age; 2- Litter group
(control), in which ducklings were raised on the deep
litter floor from 1 to 42 d of age. Size of brooder machine
was 74x100x28.3 cm (widthxlengthxheight) and size of
floor pen was 170x94x90 cm (widthxlengthxheight).
Each brooder cage was equipped with one brooder
drinker and two brooder feeder. The floor of the pens
were covered with wood shavings as litter material and
equipped with one of each bell drinker and one hanging
suspended feeeder until the end of the fattening period.
Ducklings in all treatment systems were reared under the
similar environmental conditions (Temperature was 32-
34 °C in the first week then it was decreased to 20-22 °C;
lighthing period: 24 h) with naturally ventilated house.
Fattening duration was 42 days. Food and water were
provided ad libitium during the experiment. Ducklings
were fed with starter diet from 1 to 21 day of age (2830
kcal/kg metabolizable energy and 18.2% crude protein)
and with grower diet from 22 to 42 day of age (2720
kcal/kg metabolizable energy and 17.3% crude protein).

Body weight and feed intake were measured weekly for
each pen. Feed conversion was calculated as the feed to
gain ratio. At d 41, one duck from each pen were
randomly selected and bled from the brachial vein. Blood
samples were taken for estimating the cholesterol,
triglyceride and creatinin kinase levels. These were
determined using a Vitros 350 auto-analyzer (New York,
USA,; Product code 680-2153) and its accompanying
commercial kits. At d 42, prior to slaughtering the ducks
were weighed and deprived of feed for 6 h and then
slaughtered in a commercial slaughterhouse. After
defeathering process, all internal organs were carefully
removed. Relative organ weights included heart, liver,
gizzard were weighed and expressed as percentage of
slaughter weight. The carcasses were stored 4°C for 24h
by hanging. Cold carcass weights were recorded and
expressed as percentage of slaughter weight as cold
carcass yield. Each carcasses were dissected and break
into parts including wings with skin, neck, legs
(thighs+drumsticks) and breast without skin, subcutenous
fat with skin and abdominal fat (33). These parts were
separately weighed and expressed as a percentage of cold
carcass weight. The pH of the breast (pectoralis
superficialis) and thigh (biceps femoris) were measured
using a pH meter after the 24 hours slaughtering process.
Breast and thigh meat were used for analyses of protein,
fat and ash in one samples of each pen (five samples of
each group). Samples were analyzed for protein, fat and
ash according to the AOAC (1). Results were expressed
as percentage over fresh matter basis.

Statistical analysis: Data were tested for normality
of distribution using Kolmogrov-Smirnov and homogenity
of varince using Levene’s test. Two-way ANOVA was
used to identify the differences and interactions among
rearing groups and sex. The model included main effects
of group, sex and interaction, group differences for post-
hoc multiple comparisons Duncan test was used.
Statistical analyses were performed using the software
package SPSS for Windows. A value of P<0.05 was
considered statically significant (6).

Results

Body weight at hatch, body weight gain, feed intake
and feed intake to weight gain ratio were summarized in
Table 1. Male ducklings were heavier (50.17) than the
females (45.11) at hatch (P<0.001). Body weight gain of
male ducks from d (day) 22 to 42 and from d 1 to 42
were significantly (P<0.001; P<0.01) higher than those of
female ducks. In our study, feed intake of male ducks 22
to 42d of age and 1 to 42d of age were significantly
higher (P<0.05) than those of females. However, feed
intake to weight gain ratio between sex groups was not
statistically different in all examined periods of fattening.
Ducks reared in the litter group (control group) were
markedly higher weight gain than that reared in brooder
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Table 1. Effects of brooder machine rearing method in first week and sex on fattening performance of Pekin ducks.
Tablo 1. Pekin 6rdeklerinde ilk hafta ana makinesinde biiylitmenin ve cinsiyetin besi performansina etkileri.

Bod Bod Bod Feed  Feed intake Feed intake
dy ay Y Feed Feed Feed intaketo to to
. Body  weight weight weight . . . . . . . .
First week - : : : intake intake intake  weight weight gain weight gain
- Sex weight  gain gain gain - - - - - : -
rearing method - - - (o/bird) (g/bird) (g/bird) gain ratio ratio ratio
at hatch  (g/bird)  (g/bird)  (g/bird)
dlto 21 d22to 42 dito 42 dito 21 d22to 42 dlto 42  (0/g) (9/9) (9/g)
dito 21  d22to 42 dlto 42
. Male  50.72 1310 1852 3162 1887 4967 6854 1.44 2.69 2.17
Litter (control)
Female 45.13 1173 1769 2942 1837 4735 6572 1.57 2.68 2.23
Brooder Male  49.62 1245 1677 2922 1643 5017 6660 1.33 3.00 2.28
Female  45.09 1219 1550 2768 1631 4771 6402 1.35 3.09 2.32
Litter (control) 47.93 1242 1810 3052 1862 4851 6713 1.51 2.69 2.20
Brooder 47.36 1232 1613 2845 1637 4894 6531 1.34 3.05 2.30
Male  50.17 1278 1765 3042 1765 4992 6757 1.39 2.85 2.23
Female 45.11 1196 1659 2855 1734 4753 6487 1.46 2.89 2.28
Pool SEM 0.62 22.82 18.65 28.26 2966 4583 59.21 0.04 0.05 0.03
FIrSt Week *k*k ** ** * **
rearing method NS NS NS NS NS
Sex *x NS * *x NS * * NS NS NS
First week rearing NS NS NS NS NS NS NS NS NS NS
methodXSex

n=5, NS; non significant, ***; P<0.001, **; P<0.01, *; P<0.05
n=5, NS; 6nemli degil, ***; P<0.001, **; P<0.01, *; P<0.05

Table 2. Effect of brooder machine rearing method in first week and sex on hot carcass yield and relative organ weights of Pekin

ducks.

Tablo 2. Pekin 6rdeklerinde ilk hafta ana makinesinde bilyiitmenin ve cinsiyetin karkas randimani ve organ agirliklarina etkileri.

First week rearing methods Sex Hot carcass yield (%SW) Liver (%SW) Heart (%SW) Gizzard (%SW)
. Male 71.94 1.58 0.68 2.92
Litter (control)
Female 71.44 1.70 0.73 3.07
Male 70.41 1.73 0.68 3.07
Brooder
Female 69.88 1.75 0.68 3.15
Litter (control) 71.69 1.64 0.70 3.00
Brooder 70.15 1.74 0.68 311
Male 71.18 1.65 0.68 2.99
Female 70.66 1.72 0.70 311
Pool SEM 0.21 0.03 0.01 0.04
First week rearing method il NS NS NS
Sex NS NS NS NS
First week rearing method X Sex NS NS NS NS

n=30, NS; non-significant, ***; P<0.001
n=30, NS; 6nemli degil, ***; P<0.001

machine (P<0.001) after the d 21 and total body weight
gain was affected by the first week rearing method
(P<0.01). The feed intake was found to be different only
from 1 to 21d of age between rearing methods (P<0.05).
Feed intake to weight gain ratio was statistically different
from d 1 to 21 and d 22 to 42 (P<0.01; P<0.05). The
interactions between sex and type of rearing method were
not statistically significant for body weight gains, feed
intake and feed intake to weight gain ratio during
fattening period. No any mortality was seen in trial
groups during the experiment. In this study hot carcass

yield was affected by rearing method (P<0.001) but not
by sex. And it significantly higher of ducks reared in the
litter group (control group) than those reared in the
brooder machine group. Percentages of liver, heart and
gizzard were not affected by both rearing method and sex
(Table 2). Sex didn’t affect the examined carcass
percentages (Table 3); however, rearing method affected
only breast percentage in all examined carcass parts.
Percentage of breast was higher in the litter group
(control group) (P<0.05) than the brooder machine group
during the first week. The interaction between sex and
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Table 3. Effects of brooder machine rearing method in the first week and sex on carcass characteristics of Pekin ducks
Tablo 3. Pekin ordeklerinde ilk hafta ana makinesinde bilyiitmenin ve cinsiyetin karkas 6zelliklerine etkileri.

Neck® Breast! Legs! Wings? Skin with Abdominal fat

First week rearing methods ~ Sex (%of cold  (%of cold  (%ofcold (% of cold subcutaneous fat (%of cold

carcass) carcass) carcass) carcass) (%of cold carcass) carcass)
Litter (control) Male 7.07 29.01 16.49 12.42 21.42 1.31
Female 6.91 28.66 17.84 12.65 21.33 1.32
Brooder Male 7.05 28.14 17.27 12.11 21.07 1.28
Female 6.90 27.52 17.31 12.41 20.97 1.33
Litter (control) 6.99 28.84 17.16 12.54 21.38 1.31
Brooder 6.98 27.83 17.29 12.26 21.02 1.31
Male 7.06 28.58 16.88 12.27 21.25 1.30
Female 6.91 28.09 17.57 12.53 21.15 1.32
Pool SEM 0.06 0.21 0.18 0.07 0.19 0.03
First week rearing method NS * NS NS NS NS
Sex NS NS NS NS NS NS
First week rearing method X Sex NS NS NS NS NS NS

n=5, 1 without skin and subcutaneous fat, % with skin, NS; non-significant, *; P<0.05
n=>5, *: derisiz ve derialt1 yagsiz, 2. derili, NS; 6nemli degil, *; P<0.05

Table 4. Effects of brooder machine rearing method in the first week and sex on meat quality parameters.
Tablo4. Pekin 6rdeklerinde ilk hafta ana makinesinde biiyiitmenin ve cinsiyetin et kalite dzelliklerine etkileri.

Flrstx]v:tehlg(rjesarmg Sex Thigh meat (% on fresh matter) % fnr?i;r:n rfélttter) pH
Ash Fat Crud.e Ash Fat Crud_e Breast Thigh
protein protein pH pH
Litter (control) Male 1.09 1.04 22.20 1.20 0.43 21.64 5.68 6.78
Female 1.10 0.93 21.56 1.20 0.52 21.73 5.78 6.81
Brooder Male 1.07 1.04 21.45 1.28 0.59 21.21 5.78 6.65
Female 1.17 0.47 22.63 1.17 0.68 224 5.82 6.78
Litter (control) 1.10 0.99 21.88 1.20 0.64 21.68 5.73 6.80
Brooder 1.12 0.75 22.04 1.23 0.47 21.8 5.80 6.72
Male 1.08 1.04 21.82 1.24 0.51 21.42 5.73 6.71
Female 1.14 0.70 22.10 1.19 0.60 22.06 5.80 6.80
Pool SEM 0.01 0.03 0.18 0.01 0.03 0.10 0.02 0.06
First week rearing method NS *x NS NS il NS NS NS
Sex *x * NS ol NS *x NS NS
First week rearing method X Sex * * * * NS * NS NS

n=5, NS; non-significant, **; P<0.01, *; P<0.05
n=5, NS; dnemli degil, **; P<0.01, *; P<0.05

Table 5. Effects of brooder machine rearing method in the first week and sex on some blood chemistry parameters.
Tablo 5. Pekin 6rdeklerinde ilk hafta ana makinesinde biiylitmenin ve cinsiyetin bazi kan parametrelerine etkileri.

re:rliLSS) Vr:lst)rlfo d Sex Tota(ln(]lgr}glf)s terol Triglycerid (mg/dL)  Creatinin Kinase (IU/L)
Litter (control) Male 86.20 87.20 617.00
Female 105.40 84.40 715.00
Brooder Male 97.40 80.80 496.60
Female 93.00 81.40 530.40
Litter (control) 95.80 85.80 666.00
Brooder 95.20 81.10 513.50
Male 91.80 84.00 556.80
Female 99.20 82.90 622.70
Pool SEM 2.01 4.24 32.37
First week rearing method NS NS *
Sex NS NS NS
First week rearing method X Sex * NS NS

n=5, NS; non-significant, *; P<0.05
n=5, NS; 6nemli degil, *; P<0.05
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rearing method was not statically significant in all
examined carcass characteristics. Fat contents of breast
and thigh meats were affected by rearing method of first
week. These data were higher in ducklings reared on the
litter group (control group) than those of brooder group
(P<0.01; P<0.001). Thigh and breast crude protein were
not affected by first rearing method. The thigh and breast
ash, thigh fat content and breast crude protein were
significantly affected by sex (P<0.01; P<0.001) (Table
4). pH of breast and thigh meat were not affected by
rearing method and sex (Table 4). Total cholesterol and
triglycerid were not affected by rearing method and sex;
however, creatinin kinase was affected by rearing method
(Table 5). Creatinin kinase value of ducks was higher in
litter group (control group) than the brooder group
(P<0.05).

Discussion and Conclusion

Pekin ducks have prominent sexual dimorphism
(20). Also our result demonstrates that body weight gain
was affected by sexuel dimorphism after the 21 d of age.
However, Farhat and Chavez (7) reported that sexual
dimorphism in Pekin ducks observed at 35 d of age.
Body weight gains of ducks reared in different systems
during the first week were found similar until 21d of age.
The environmental conditions were easily controlled in
the brooder machine for newly hatched ducklings;
however this stuation was not contributed to body weight
gain. After this period, ducks reared in the litter group
(control group) were markedly higher weight gain than
that reared in brooder machine and total body weight
gain was affected by the first week rearing method. This
result could be explained by transferring the ducks from
the brooder machine to the pens with litter. Stress owns
as a result of transferring and environmental change may
declined body weight gain for ducks in brooder machine
group. Ducks reared in the litter group (control group)
were consumed more feed than those reared in the
brooder machine group from 1 to 21d of age. This might
be due to the greater activity and energy consumption of
ducks in the litter pens. Feed intake to weight gain ratio
was found to be lower than the other groups from 1 to
21d of age in ducks reared in brooder machine. This
might be due to more energy consumption of ducks
reared on the litter group (control group). After this
period of d 1 to 21, this situation was changed and feed
intake to weight gain ratio of ducks reared in the brooder
machine group was decline. This result also could be
explained by transfer and changed environmental
conditions. Hot carcass yields were found 71.69 and
70.15% in the litter and brooder machine groups,
respectively. These results were the similar with reported
by the other researchers (7, 24). In Pekin ducks after
hatching, first growing part of the body is legs, which is
followed by breast and wings. Leg muscles grow very
quickly to the 2 wk of age and breast muscles to 7 wk of

age (3, 11). Maruyama et al. (25) reported that breast
muscle grows faster than whole body during the fattening
period, so this study showed that development of breast
in Pekin ducks was sensitive to rearing method. Breast
meat is built in carina sterni and the pectoralis major
associated with wing beat (2, 35), therefore regularly
movement of the wings in litter group (control group)
might be contribute to development of the breast muscle.
Breast ash value in present study was similar with result
of Wawro et.al. (34), but protein values is higher and fat
value is lower than the previous study that was reported
the meat characteristics in Pekin ducks. These differences
may be probably due to the genotype diversity.
Generally, pH value is a direct reflection of muscle acid
content (24). pH values of Pekin breast meat in litter and
brooder machine groups were found 5.73 and 5.80,
respectively. This result was agreement with the other
researchers (8, 9, 19). Thigh pH values of litter (control)
and brooder machine groups were 6.80 and 6.72,
respectively. According to the data pH of breast muscle
was lower than that of thigh muscle; this result was
similar with those of reported by Kisiel and Ksiazkiewicz
(16). Lin et. al. (21) reported that plasma creatinin kinase
was higher in rapidly growing broiler chicks. In the
present study, total body weight gain from 1 to 42d of
age and breast percentage of ducks reared on the litter
group were significantly higher than those of the brooder
machine group. This situation contributed to higher
creatinin kinase level of ducks reared in the litter group.

In conclusion of the present study, litter rearing in
the first week contributed to body weight gain of
ducklings, positively affects the breast development and
total body weight gain. Hot carcass yield and breast
percentage of carcass were markedly increased in litter
rearing method. Fat contents of thigh and breast and also
creatinin kinase level were affected by the rearing
method. Sex affected the hatching weight, body weight
gain from 1 to 42 d, feed intake from 1 to 42 d, ash of
thigh meat and ash and crude protein of breat meat. Pekin
ducks were reared on the deep litter floor method in the
first week, positively affected the fattening performance,
hot carcass yield and percentage of breast.

Acknowledgements
We thank to the Koy-Tav for supporting this study
by providing ducklings to us.

References

1. AOAC (2000): Official methods of analysis of AOAC
International. AOAC International. Maryland, USA.

2. Baumel, JJ (1993): Handbook of avian anatomy, nomina
anatomica avium. Nuttall Ornithological Club, No: 23,
Cambridge, Massachusetts.

3. Bochno R, Brzozowski, W, Murawska D (2005): Age-
related changes in distribution of lean, fat with skin and
bones in duck carcasses. Br Poult Sci, 2, 199-203.



242

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Evren Erdem - Esin Ebru Onbagilar - Afsin Kocakaya - Suzan Yalgin

Bruzual JJ, Peak SD, Brake J, Peebles. ED (2000):
Effects of relative humidity during the last five days of

incubation and brooding temperature on performance of

broiler chicks from young broiler breeders. Poult Sci, 79,
1385-1391.

Cherry P, Morris TR (2008): Domestic duck production
science and practice. CABI International, Oxfordshire, UK.
Dawson B, Trapp RG (2001): Basic and Clinical
Biostatistics. Lange Medical Books/McGraw-Hill Medical
Publishing Division, New York.

Farhat A, Chavez ER (2000): Comparative performance,
blood chemistry, carcass composition of two lines of Pekin
ducks reared mixed or separated by sex. Poult Sci, 79,
460-465.

Fernandez X, Alain A, Renerre M, Gatellier, P, Manse
H, Babile R (2003): Preliminary observations on the
colour variability of breast meat (magrets) in force-fed
ducks. Anim Res, 52, 567-574.

Gao J, Lin H, Song ZG, Jiao HC (2008): Corticosterone
alters meat quality by changing pre-and postslaughter
muscle metabolism. Poult Sci, 87, 1609-1617.

Gayathri KL, Shenoy KB, Hedge SN (2004): Blood
profile of pigeons (columba livia) during growth and
breeding. Comp Biochem Physiol, Part A, 138, 187-192.
Gille U, Salomon FV (1998): Muscle growth in wild and
domestic ducks. Br Poult Sci, 39, 500-505.

Hocking PM, Mitchell MA, Bernard R, Sandercock DA
(1998): Interaction of age, strain, sex and food restriction
on plasma creatine kinase activity in turkeys. Br Poult Sci,
39, 360-364.

Hunton P (1995): World animal science C- Production
system approach-Poultry production. Elsevier, Netherlands.
Kenyon BP, Watkins EJ, Butler PJ (2010): Posthatch
growth of the digestive system in wild and domesticated
ducks. Br Poult Sci, 45, 331-341.

Kinney, TB (1969): A summary of reported estimates of
heritabilities and of genetic and phenotypic correlations
for traits of chicken. Agricultural Handbook, no 363,
Agricultural Research Service, U.S.

Kisiel T, Ksiazkiewicz J M (2004): Comparison of physical
and qualitative traits of meat of two Polish conservative
flocks of ducks. Arch Tierz Dummerstorf, 47, 367-375.
Kowalczyk A, Lukaszewicz E, Adamski M, and
Kuzniacka J (2012): Carcass composition and meat
characteristics of Pekin ducks in relation to age at
slaughter and level of maize distiller’s dried garains with
soulubles in diets. J Anim Feed Sci, 21, 157-167.

Kiihn, ER, Decuypere E, Colen LM, Michels H (1982):
Posthatch growth and development of a circadian rhythm
for thyroid hormones in chicks incubated at different
temperatures. Poult Sci, 61, 540-549.

Lacin E, Aksu MI, Macit M, Yildiz A, Karaoglu M.,
Esenbuga N, Yoruk MA (2008): Effects of different
raising systems on colour and quality characteristics of
Turkish Pekin duck meats. S.A. Journal of Animal Science,
38, 217-223.

Larzul C, Guy G, and Bernadet DM (2004): Feed
efficiency, growth and carcass traits in female mule duck.
Europ Poult Sci, 68, 265-268.

Lin H, Decuypere E, Buyse J (2004a): Oxidative stres
induced by corticosterone administration in broiler

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

chickens (Gallus gallus domesticus)- 1. Chronic exposure.
Comp Biochem Physiol, Part B, 139, 737-744.

Lin H, Decuypere E, Buyse J (2004b): Oxidative stres
induced by corticosterone administration in broiler
chickens (Gallus gallus domesticus)- 2. Short-term effect.
Comp Biochem Physiol, Part B, 139, 745-751.

Liste G, Kirkden RD, Broom DM (2012): Effect of water
depth on pool choice and bathing behaviour in commercial
Pekin ducks. Appl Anim Behav Sci, 139, 123-133.

Liu BY, Wang ZY, Yang HM, Wang JM, Xu D, Zhang
R, Wang Q (2011): Influence of rearing system on growth
performance, carcass traits, and meat quality of Yangzhou
geese. Poult Sci, 90, 653-659.

Maruyama K, Akbar MK, Turk CM (1999): Growth
pattern and carcase development in male ducks selected
for growth rate. Br Poult Sci, 40, 233-239.

Maruyama K, Vinyard B, Akbar MK, Shafer DJ, Turk
CM (2001): Growth curve analyses in selected duck lines.
Br Poult Sci, 42, 574-582.

Mitchell MA, Sandercock DA (1995): Creatine kinase
isoenzyme profiles in the plasma of the domestic fowl
(Gallus domesticus): effects of acute stres. Res Vet Sci, 59,
30-34.

Moreng RE, Avens JS (1985): Poultry Science and
Production, Reston Publishing Company, Inc. Reston
Virginia.

Onbagilar EE, Erdem E, Giircan IS, Poyraz O (2011):
Body weight and body measurements of male and female
Pekin ducks obtained from breeder flocks of different age.
Europ Poult Sci, 75, 268-272.

Pingel H (1999): Influence of breeding and management
on the efficiency of duck production. Lohhman
Information, 22, 7-13.

Solomon JKQ, Austin R. Cumberbatch RN, Gonsalves
J, Seaforth E (2006): A comparison of live weight and
carcass gain of Pekin, Kunshan and Muscovy ducks on a
commercial ration. Livestock Research for Rural
Development, 18, 154.

Tona K, Bamelis F, Ketelaere B, Bruggeman V, Moraes
VMB, Buyse J, Onagbeasan O, Decuypere E (2003):
Effects of egg storage time on spread of hatch, chick
quality and chick juvenile growth. Poult Sci, 82, 736-741.
UNECE (2013): Duck meat carcases and parts. United
Nations Economic Comission for Europe.

Wawro K, Wilkiewicz-Wawro E, Kleczek K, Brzozowski
W (2004): Slaughter value and meat quality of Muscovy
ducks, Pekin ducks and their crossbreeds, and evaluation
of the heterosis effect. Arch Tierz Dummerstorf, 47, 287-
299.

Welch KC, Altshuler DL (2009): Fiber type homogeneity
of the flight musculture in small birds. Comp Biochem and
Physiol, Part B, 152, 324-331.

Gelis tarihi: 09.06.2014/ Kabul tarihi: 21.10.2014

Address for correspondence:
Asst. Prof. E. Erdem,
Department Of Animal Science,
Faculty of Veterinary Medicine,
Kirikkale Universty,

Kirikkale, Turkey 71450.
e-mail: evrenerdem@kku.edu.tr



