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ABSTRACT

In 6 generations of ducks from 4 conservative groups: Khaki Campbell (Kh1), Orpington (01),
their crosses (KhOl) and Miniducks (K2}, mean values of some meatness traits, their coefficients of
variation (v, v,,,) and repeatability (r,) were estimated. Live weight of the 7-week-old birds and
contents of the investigated tissuc components in the carcass differed depending on the origin and sex
of the birds. In «Hl groups, lower v and v, values of live weights in the 3rd and 7th week of life were
found in females, while the r, values were higher than those in males. High values of v (up to 22%) and
of v, (up to 26%) were found in 3-week-old drakes in live weight of 3-week-old drakes and in breast
muscless content 1n the carcasses of 7-week-old males (up to 17 and 21%, respectively),

High r, values were found concerning the live weight of 7-week-old ducks (0.4-0.8}, middlde r,
values concerning the live weight in 7-week-old drakes as well as those of per cent contents of breast
and leg muscles in the carcasses of drakes and ducks (0.1-0.6), while they were low in 3-week- old birds
and in the carcass contents of skin with subcutanecus fat in birds of both sexes {0.1-0.3). The highest
live weight at the age of 7 weeks was noted in Orpingtons, but the highest conteni of breast muscles
was found in Miniduck carcasses.

KEY WORDS: ducks, conservative group, live weight, tissue composition, variation, repeatability

INTRODUCTION

Conservation of domestic antmal diversity (DAD), including birds, is
necessary not only from the breeding and scientific, but also from the economic
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as well as biological, cultural and historical points of view (Simon, 1984; Wezyk,
1984; Yang and Wu, 1988; Baumgariner et al., 1992; Crawford, 1993).

Conservative groups of ducks have been maintained since 1977 by an in situ
method (Ksigzkiewicz, 1984) as a source of genetic variation at the Department
of Waterfow] Breeding at Dworzyska (Poznan region). They were used to form
new breeding and experimental strains, synthetic groups as well as for searching
for heterosis in commercial sets (Ksiazkiewicz, 1995). This type of research
requires ongoing observation of performance in birds in the conservative groups
(Ksigzkiewicz, 1984, 1995). This evaluation had been continued over many
generations in comparable environmental and feeding conditions, and using the
same methods, what permits characterization of the individual conservative
groups as to their performance.

The aim of the presented investigations was to determine the live weight of
3- and 7-week old birds and the contents of some tissue components in their
eviscerated carcasses, to evaluate the groups basing on their performance in
6 generations, as well as to calculate the coefficients of variation and repeatability
of the investigated traiis.

MATERIAL AND METHODS

The object of the investigations was the ducks’ progeny in 4 conservative
groups, used for reproduction every other year between 1983-1993 in 6 con-
secutive generations (the interval between generations beeing two years). The
Khaki Campbells (Kh1) were imported from Jansen (France) in 1978, Orping-
tons {O1) were bought in France in 1971, crosses of these breeds issued from two
way crossing (KhO) and Miniducks (K2) combined with Mallard {(Anas
platyrhynchos L) and Pekin genotypes (Ksiazkiewicz, 1982).

These groups were subjected to a program of natural preservation in the
condition used in maintaining waterfowl genetic reserve (Mazanowski, 1984).
Namely, among others, no selection for productive traits has been applied. The
parent groups were randomly compleied for copulation and reproduction every
second year.

The birds of each group were kept in 4 subgroups what makes it possible to
avoid inbreeding by rotating the males in the subgroups. In each group, 50 to 200
birds of each sex were evaluated in every generation. The numbers of drakes and
ducks in 6 generations evaluated individually in each group arc presented in
Table 1. Together, in 6 generations, 2302 3-week-old drakes and 2903 ducks of
the same age, and 2224 drakes and 2829 ducks 7-week-old were weighed. From
each group five males and five females of live weight close to the arithmetical
mean of the group’s mean live weight were chosen for dissection analyses.
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Feeding and management of the birds in consecutive years were similar and in
accordance wilh generally used principles of rearing ducks. During the first
3 weeks of life they were kept inside buildings with regulated environmental
conditions and later on they stayed in the runs of a limited area, partly under
a roof and on straw litter.

In each generation the birds were fed ad libitum on complete feeds of similar
chemical compeosition. Their diet up to the 3rd week of life contained 19-20%
crude protein and 2850-2900 Kcal metabolizable energy (11.92-12.13 MJ). Then
to the 7th week the birds received 16-16.5% crude protein and 2950 Kcal (12.34
MJ) metabolizable energy. The mashes were of commercial origin and their
composition of raw material slightly changed.

In all successive generations the numerical data concerning live weight and per
cent contents of breast, thigh and drumstick muscles and skin with subcutaneous
falin carcass were statistically characterized by variance analysis and calculation
of the significance of differences. The method of variance analysis in a random
model was used for estimating variance in years, separately in each group. Then
the coefficient of variation of years {v,,,,) was calculated by dividing the square
root of variance of years in the analyzed group by the mean value of the trait in
this group x 100%. By application of variance analysis in the random model, the
estimation of the year’s variance in each group separately was calculated as well
as the coefficients of repeatability (r,) between years in each groups.

RESULTS

Table | shows that the live weight of birds differed depending on their origin,
sex and age. Live weights in the 3rd week of life were similar (522-600 g) but most
groups differed significantly. No statistically significant differences were found
between the drakes from groups Kh1 and O1 as well as between KhO and K2, Int
the 7th week the drakes had a higher live weight than the ducks, in contrast to the
situation at 3 weeks of age. The heaviest were 1 group birds of both sexes, while
the lightest were Khl and K2, the differences with other groups were statistically
significant.

For the live weight of 7-week-oid birds, v values were lower (8.7-11.2%) than
those in 3-week-old ones (16.1-22%). The coefficients of variation calculated
between years were lower in both sexes of 7-week-old birds (2.9-9.8%), while in
the 3-week-old ducks they were 7.6-17.7%. The coefficients of live weight
repeatability were the highest in 7-week-old ducks (0.4-0.8), lower in 7-week-old
drakes (0.1-0.6) and the lowest in 3-week-old birds of both sexes (0.11-0.3).

The conservative groups differed between each other in the percentage of
muscles and skin with subcutaneous fat in their carcasses (Table 2). The highes(
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TABILE 1

Influence of origin, age and sex of ducks in conservative groups on live weight (x), its variation (v, v ) and repeatability in 6 generations

years

Statistical charactenstics of live weight-age-sex

Group Number 3 weeks 7 weeks
of birds -
males females males females

n X Vo Vs T n X Vo Ve I n X Vo Veen T n x Vo Ve 0,
Khi 535 525% 200 154 0.12 693 522¢ 189 108 021 521 1594 11.2 6.6 031 676 1455 9.6 3.0 081
01 474 529 220 256 005 582 552 188 177 008 453 1761* 10.6 98 0.14 565 1660° 87 6.1 044
KhO 612 388 17.7 18.7 0.07 770 600 161 139 Q11 3595 1721 106 67 027 761 1607° 95 40 067
K2 681 578 179 129 0.14 858 587 175 7.6 030 655 1605 107 3.5 061 ¥27 1447 106 2.9 0.82

a,b,c,d-P=0.05

Khl — Khaki Campbell

01 - Orpington

KhO- crosses of Khl x Ol
K2 - Miniducks

TABLE 2
Influence of origin and sex of 7 week old ducks in conservative groups on carcass per cent contents of breast, leg muscles and skin with subcutaneous
fat (x} and their variation (v, v,,..) and repeatability (r,} in 6 generations

Statistical characteristics of eviscerated carcass components, %

S G
o roup breast muscles leg muscles skin with subcutancous fat
X v Y years T, X v Vyars I, X v Vyears T,

Males  Khl 12.0° 15.4 17.0 0.26 15.7 7.2 9.6 0.27 21.3° 13.3 17.2 0.12
01 11.0¢ 16.7 20.6 0.22 15.5° 9.0 8.0 0.32 21.3" 10.2 13.9 0.17
KhO 12.0° 12.8 21.1 0.19 154 5.8 8.4 0.33 2320 11.7 124 0.18
K2 14.0° 11.9 11.8 0.35 13.5° 10.5 11.9 0.24 24.0° 10.9 10.3 0.23

Females Khl 13.0™ 11.0 13.8 0.34 15.2¢ 7.3 7.7 0.37 217 13.3 13.6 0.07
01 12.4° 11.3 19.5 0.22 14.6° 6.0 101 0.27 22.6™ 10.0 13.1 0.12
KhO 13.6° 13.0 12.5 0.37 14.9+ 7.0 8.7 0.33 21.8 8.1 i6.6 0.05
K2 15.4° 13.2 13.8 0.27 13.0° 6.4 10.2 0.32 23.9° 12.2 19.4 0.03

a, b, c - P<0.05
explanation: see Table |
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contents of breast muscles (14% in drakes and 15.4% in ducks) and the lowest
content of leg muscles (13.5 and 13%, respectively) in the carcass were found in
Miniducks, and the differences in relation to other groups were statistically
significant. The eviscerated carcasses of these birds (K2) contained 24% skin
with subcutaneous fat. The differences in this trait of KhO males and O1 females
were not statistically significant.

The lowest percentages of breast muscles were found in O1 males and females,
while the highest per cent content of leg muscles was found in the carcasses of
Khl birds. High variation was observed in breast muscles content, the coefficient
of variation ranging from 11 to 16.7%. It was lower in the case of skin with
subcutancous fat (v=8.1-13.3%) and the lowest in leg muscles content
(v=35.8-10.5%). The variation between years concerning breast muscles
(11.8-21.1%), skin with subcutaneous fat (10.3-19.4%) and leg muscles
(8.4-11.9%) contents was higher. The highest repeatability was found in breast
and leg muscles contents (0.19-0.37), while that concerning skin with
subcutaneous fat was lower (0.03-0.23).

DISCUSSION

The ducks of the investigated groups were characterized by approximate
values of meatness traits and compared with those of ducks evaluated in previous
studies at the ages of 8 (Ksiazkiewicz, 1984) and 7 weeks (Ksiazkiewicz and
Kontecka, 1993).

Good repeatability of this traits was the result of high heritability of the tested
tratts (Stasko, 1990) and comparable conditions of environment and feeding.
The presented study confirmed the earlier observations (Ksigzkiewicz, 1984) of
lower live weight of Khi and K2 than of Ol and KhO ducks, the highest per cent
contents of breast muscles of K2, thigh and drumstick muscles of Khl birds. The
ducks of the conservative groups had lower live weight at 3 and 7 weeks of age
and had less fat (Rizk, 1975) than the Pekin type birds.

Other authors who estimated live weight, and breast and leg muscles contents,
as well as skin with subcutaneocus fat of different duck lypes, also noticed
considerable differentiation of the tested traits (Hudsky and Cerveny, 1973;
Rizk, 1975; Hetzel and Simmons 1983; Stasko, 1990).

Mean live weight of 7-week-old Khaki Campbell ducks was similar to that
observed in this breed in other environmental and feeding conditions (Hudsky et
al., 1973; Hetzel and Simmons, 1986). The ducks of this breed were used for
crossing with indigenous varieties in Indochina, China and India in order to
obtain crosses laying more eggs for consumplion or to improve other productive
traits (Yang and Wu, 1988). They were also used for creation of new strains as
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Minikos and Pekinos (Rizk, 1973; Stasko, 1990). Orpington ducks of a dual-
-purpose type are rarely encountered in Europe. In the presented study their live
weight appeared to be lower than reporied by Baumgartaer et al. ( 1992). The
¢valuation of Miniducks’ meatness confirmed the opinion of Stasko (1990) that
the carcasscs of hybrids resulting from crossing with Mallard distinguished by
good musculature and higher per cent content of breast muscles than that in
Pekin ducks.

High variation of live weight in the 3rd week of life and of percentages of
breast muscles in the carcasses of 7-week-old ducks have been often noticed
(Ksiazkiewicz, 1982, 1984 Ksiazkiewicz and Kontecka, 1993). The coefficients
of variation of other traits did not differ from values found in previous
investigations carried out on the conservalive groups, which would point to the
continuation of this variability in the tested traits. In the available refercnces
there were no data concerning analysis of variation and repeatability of the traits
in many generations of unselected duck populations.

The rather high values of variation coefficients in the tested traits confirm that
in the maintaining of the conservative groups the proper method was used. In the
time of investigations on consecutive generations there was no change in
variation of the traits.

CONCLUSIONS

Differentiation in live weight and in the contents of some tissue components in
the carcass was found in duck breeds: Khaki Campbell, Orpington, their crosses
and Miniducks. In all groups the ducks had lower v and v . values of live weight
at 3 and 7 wecks of age, but higher r, values than those in the drakes.

High v and v, values were found in live weight of 3-week-old drakes
(up to 22 and 26%, respectively) and in the contents of breast muscles in
7-week-old drakes (up to 17 and 21%).

Highr_ values were found in live weight of 7-week-old ducks (0.4-0.8), mean in
live weight of 7-week-old drakes and in the contents of muscles of in the breast
and legs in the carcasses of both sexes (0.1-0.6), but they were low in the live
weight of 3-week-old drakes and ducks, as well as in the carcass content of skin
with subcutaneous fat in birds of both sexes (0.1-0.3). The high variation in these
traits indicates that the proper method of management was used in maintaining
the conservative groups.
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STRESZCZENIE
Charakterystyka cech migsnych szeéciu pokolen kaczek z grup zachowawcezych

W szedeiu pokoleniach z grup zachowawcezych kaczek Khaki Campbell, Orpington, mieszancdw
tych ras i Mini-kaczek oszacowano érednig wartos¢ wybranych cech migsnych, ich wspolczynniki
zmiennosci (v, v,,) i powtarzalnosci (r)). Masa ciata w 7. tygodniu Zycia | zawarto$é w luszee
budanych sktadnikéw tkankowych réznita sic w zaleZnosei od pochodzenia i pici ptakow. Najciezsze
byly Orpinglony (1761 g 5 1 1660 g Q), najlzejsze Khaki Campbell i Mini-kaczki (po okolo
1600 g 1 1450 g 2).
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We wszystkich grupach kaczki charakteryzowaly mniejsze wartosci v 1 v, masy ciata w 3.1 7.
tygodniu 7ycia i wigksze wartoéei r, tych cech niz kaczorow. Wysokie wartosci v (do 22%) i v, (do
26%) stwierdzono u 3-tygodniowych kaczorow pod wzgledem masy ciata oraz zawartoéci migsni
piersiowych w tuszkach 7-tygodniowych kaczorow (odpowiednio do 17 i 21%).

Wysokie wartoéei r, oszacowano pod wezgledem masy ciala 7-tygodniowych kaczek (od 0.4 do
0,8), srednie dla masy ciala 7-tygodniowych kaczordw oraz procentowej zawartosci migsni
piersiowych i nég w tuszkach kaczorow i kaczek (od 0,1 do 0,6), a niskie dla masy ciala
3-tygodniowych ptakdéw oraz dla zawartosci w tuszee skory z thuszeczem podskoérnym u ptakow
obojga plei (od 0,1 do 0,3). Najwigksza mas¢ ciata w 7. tygodniu zycia mialy Orpingtony,
a najwiekszg zawarto$¢é migsm piersiowych w tuszce Mini-kaeczki.



