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ABSTRACT

Study was carried out for establishing the optimal sex ratio in Muscovy duck breeding. Four variants of the ratio of
the male to the female individuals were tested: 1:5(I), 1:6(11), 1:7(III) and 1:8(IV). In the frames of each sex ratio
(variant), two subgroups (sub-variants) were formed with the aim of establishing the effect of the hierarchy relations
among the drakes on egg fertility: with one male in a group (A) and with more than one male in a group (B).

The highest egg fertility — 97.09 % was achieved at 1:5 sex ratio (with more than one drake in a group) and the lowest
—93.41 % at 1:8 sex ratio (with a single male in a group).

Significant decrease in egg fertility was registered when increasing the sex ratio to 1:8, that effect being displayed
more weakly at more than one male in the group. When increasing the ratio, the presence of more than one drake in
the family group exerted a positive influence on egg fertility, due to the preference of the males to certain females and
the distribution of the rest of the females among the drakes placed in the hierarchy below the “alpha”, depending on
their grade in the hierarchy order.

The most appropriate sex ratio for Muscovy duck species was 1:5, and, when there was shortage of the male
reproduction material, 1:6 ratio was also acceptable, especially if more than one drakes were placed in the family
group (effect of supporting the alpha).
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DETAILED ABSTRACT

YcTaHOBSIBAHETO U TIOJIBPKAHETO HA ONTUMAITHO TT0JI0BO
CHOTHOIICHHE ITPU OTINISKIAAHETO HA CEIICKOCTONAHCKUTE
NTHLIM BJIWsi€ 1O JBA OCHOBHM HauyWHa BBPXY
HMKOHOMHUYECKHUSI Pe3yJTaT Ha NTULEBBACTBOTO — 4pe3
[OCTUTAaHETO Ha MaKCHMallHa OILIOJEHOCT Ha siiliara u
4ype3 Opost Ha OTIIIKIAHUTE MBXKKH PA3ILIOAHHUIIN.
OnTUMHM3MPaHETO Ha MOJOBOTO CHOTHOILICHUE HIpae
roJisiMa poJisi 3a MOCTUTaHEe Ha MaKCHMaJIHa OTUIOACHOCT
Ha siiiara, 0CoOEHO B Cllyyan KaTro TO3M, KOTraTo yKMBaTa
Maca Ha MBXKUTC MHAUBUIU MPEBB3X0KAAa 3HAYUTCIHO
Mmacara Ha jxeHckute. In that relation the most often
sex ratio applied in breeding of the Muscovy duck
species was 1:5 and, secondly, 1:4. B Ta3u Bpb3Ka Hait
— YeCTO NMPHJIAraHOTO IMOJOBO CHOTHOLICHHE NPHU BUJA
Myckycna matuma e 1:5 ([1], [10], [11], [12]), u Ha
BTOpO Msacto- 1:4 ([7], [8], [13]). 3a mo- mupoKo moaoBo
cphoTHOIICHHE choOmaBar Wang and Xu (1989) [16],
KOUTO Ca CKCIICPUMEHTHUPAJIN ITPH TO3W B BOAOTIJIaBaI
1ojoBo choTHomeHue ot 1:4.3 no 1:10 u ca momyuwnnu
OIIJIOAIGHOCT Ha Ainara ot 75.9 mo 94.6 %.

C HacTosIIOTO TPOyYBaHE CH IMMOCTAaBUXME 3a IeN Ja
YCTAHOBHMM B KaKBa CTEIICH Pa3IIMPSBAHETO Ha MOJIOBOTO
CbOTHOHWICHUC TIIPpU Pa3BBXKIAaHE Ha BHUAA MchycHa
narvia He BIUSEC OTPHIATEIHO BBPXY OIUIOACHOCTTA
Ha difllaTa, KakTO W BJIUSHUETO Ha HepapXUUeCKUTe
B3aMMOOTHOMICHUA MEXKIAY MBXKHUTEC PasiIogHUIN
BBPXY TO3M IIPU3HAK.

[IpoyuBaHusTa O HACTOSIIIMS TPYJA CE MPOBEJOXA Mpe3
2002 r. B yacTHO cTago, ¢ 320 eIHOTOJUIIHM HOCAYKH
ot Buja MyckycHa naruna (White variety), pazaenenu
B 3aBHCHUMOCT OT IIOJIOBOTO CBHOTHOILIEHHUE B YETHPH
eKCIIEpUMEHTAIHH TPYIH, BCSKAa OT KOUTO Ha JBE
MOATPYIH (IOABAPHAHTH) IO CIEAHATa CXeMa:
PaznensHeTo Ha Beska OT YETHPUTE OCHOBHU IPYIH
Ha JBE NOATPYNH C€ HAJIOXKH OT BTOpara Iejl Ha
IIPOYYBAHETO — OTYUTAHE BIMSHUETO Ha HEpapXUIECKUTE
B3aMMOOTHOILEHHUS MKy MBKKHTE Pa3ILIOAHULIN BEPXY
OILUTIOJICHOCTTA Ha sHIaTa.

Benukn Taka copmupanu 8 moarpymu ce ormiexiaxa
IIPU  EKCTEH3WBHA CHCTEMa Ha IPOM3BOJACTBO, B
MONYOTKPUTA Crpaja, Npd I'bCTOTA 2 NTHLH/M?, KaTo
IPYIHUTE C [0 €IWH MaTOK B PAMKHUTE Ha BCSKO ITOJIOBO
CHOTHOIIICHHE CE pa3/essixa, a Te3H, C TI0BeYe OT €/IHH, CE
OTINIC)KAAXa 3aCIHO.

Haii-Brcoka oIutoieHOCT Ha stiIaTa 3a penpoyKTHBHHS
MepUO/l € YCTaHOBEHAa NpH MOJOBO ChOTHOWIEHHE 1:5
- 97.09 % (mpu mMoBeYe OT eNUH MBKKU PAa3IUIONHHUK B
rpyna), a Hail — Hucka rpu 1:8 - 93.41 % (eanH MBKKH
PAa3IUIOHKK B TPyTa).

JIOCTOBEpHO TOHIKEHHE B OIUIOJCHOCTTA Ha sidara
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(93.41 %) ce HabmrOMaBa MPU PA3LIUPSBAHE HA ITOJOBOTO
ChOTHOIIEHUE Ha 1:8, KaTo TO3u e(ekT e mo- ciadbo
W3pa3eH MPHU I0BEYC OT CAMH MBKKH Pa3IUIONHUIM B
rpyrmnara.

C pasmupsiBAHE Ha  IOJIOBOTO  CBOTHOIICHHE,
HAJIMYMETO HA MOBEYC OT CAMH MBKKU B Tpyla HUrpac
MOJIOKUTEIIHA POJIT BBPXY OIUIOACHOCTTa Ha sifiata
Mopaju pa3npeaesiHETO Ha HEMPEeAOYeTeHUTE KEHCKI
OT marouuTe-“andu’ MeXIy I0- HHCKOCTOSIIUTE B
HepapxusTa MbKKA UHIUBUJIH.

Haii-momxonsmoro MoIoBO CHOTHOIICHUE IIPH  BHUJIA
Myckycna maruia e 1:5, karo npu gedunur Ha
MBKKH Pa3IUIONECH MaTepuall ¢ HAIBJIHO IPHUEMIIHBO
U CHOTHOIIEHHE 1:6, 0COOCHO akO0 B egHA ceMmeiiHa
rpyma ce MOCTaBAT MOBEYC OT ¢AWH maToka (eekT Ha
rojioMarane Ha andgara).

INTRODUCTION

Establishing and maintaining the optimal sex ratio in
agricultural poultry raising affect the economic results of
poultry breeding in two ways: by achieving maximal egg
fertility and by the number of the drakes raised.

One of the characteristics of the Muscovy duck is the
obviously expressed sexual dimorphism in the live
weight. According to data of Stevens & Sauveur (1985)
[15] it was reported as early as the 10-day age of the
ducklings and according to Gerzilov (1999) [4] — at 3-4
weeks of age. After the 10 -12" week the live weight
of the female ducklings was only about 65 % of the
male ([2], [15], [11]). The male individuals, which had
completed their growthp reached 4.500 — 5.000 kg and
over, while the females — hardly up to 2.200 - 3.000 kg
[9]. That fact reflected on the necessity of bigger amounts
of nutrient substances for maintaining life. Thus, during
the reproductive period the Muscovy drake consumed
about 250 — 280 g and during the non-reproductive period
—about 200 g of combined forage daily, which was twice
more compared to the daily consumption of the female
individuals ([6], [13], [14]).

Optimizing the sex ratio played an important role for
achieving the maximal egg fertility especially in cases,
when the live weight of the male individuals significantly
surpassed that of the female ones. In that relation the
most often sex ratio applied in breeding of Muscovy
duck species was 1:5 ([1], [10], [11], [12]), and, secondly
- 1:4([7], [8], [13]). Wang and Xu (1989) [16] mentioned
about bigger ratio, experimenting sex ratios from 1:4.3 to
1:10 for waterfowl species, obtaining egg fertility from
75.9 to 94.6 %.

The aim of the present study was to establish to what
extent the increased sex ratio in breeding Muscovy duck
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species did not affect negatively the percentage of egg
fertility, as well as the effect of the hierarchial relations
among the male individuals on that characteristic.

MATERIAL AND METHODS

The experiments described in the present paper were
carried out in 2002 in a private herd with 320 one-year
old layers of Muscovy duck species (White variety),
distributed according to the sex ratio in four experimental
groups, each of them split into two subgroups (sub-
variants), following the scheme (Table 1).

Splitting each of the four major groups into two subgroups
was necessitated by the second aim of the study, i.e. to
follow up the effect of the hierarchial relations among the
drakes on egg fertility.

All the formed 8 subgroups were bred applying the
extensive production system in a semi-open building at a
density of 2 ducks/m?. The groups with a single drake in
the frames of each sexual ratio were separated and those
with more than one male were bred together. All the year
round the ducks had an unlimited access to grassy yards
without water ponds, at a density of 1 duck/m?. During the
reproduction period they were fed on combined forage
based on cereals, soya and sunflower groats and additives
containing 12 MJ of metabolizable energy (ME) and 16.0
% of crude protein.

All the eggs laid before and after the laying peak were
included in the studies, as well as by 500 eggs from each
subgroup, laid during the peak. Egg fertility was reported
in a private hatchery using ovoscoping methods on the 9™
day of the embryonic development.

RESULTS AND DISCUSSION

Table 2 presents data about the fertility of the Muscovy
duck eggs depending on the sex ratio. In all the
experimental groups the studied characteristic reached the
highest values in the laying peak, the difference between
the laying periods within the group being significant only
in the subgroups of the first major group, at sex ratio of
1:5 (p<0.05). In all the other cases the difference was
below or not more than 1 %. It means that egg fertility for
that waterfowl species was hardly affected by the laying
period. The conclusion mentioned was also confirmed by
previous studies of the author (Nickolova, 2003).

At all the phases of egg laying the differences between
subgroups A and B in the same sex ratio were within
the limits of about 0.5 % in average and they were
statistically insignificant, however, they were in favour of
the groups with more than one drake. The tendency was
most obvious for the biggest sex ratio and in the period of
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the laying peak. It could be explained by the big number
of ova to be fertilized in the phase of the laying peak and
the big number of females per male in subgroups A.

At the same time the bigger number of males in the group
(subgroups B) in the frames of the sex ratio had a positive
effect on egg fertility because the females not preferred
by the “alpha” drakes, were distributed among the
males placed lower in the hierarchy. What is more that
distribution of the females was a result of three factors:
personal preferences of the male to certain ducks (they
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formed a family together), the individual potency of the
drake and its place in the hierarchial order in the group.
Consequently, in the subgroups with a single male the
selection was artificially induced by the breeder with an
experimental purpose, while in the subgroups of more
than one male a natural selection was established in the
frames of the group, resulting from the interaction of the
three factors listed above.

In the first case of a bigger sex ratio (subgroups A),

370

the negative effect of the more ducks per drake and the
preferences of the male to a certain number of the females
was reported. As a result of that the “non-preferred”
females were more rarely fertilized and egg fertility was
maintained lower.

In the second case (subgroups B), the females non-
preferred by the “alphas”, were distributed among
the drakes of the lower order and, most probably, they
remained non-fertilized for not more than 3 — 5 days. That
explained the better results in subgroups B in the frames
of one and the same sex ratio. We think that effect is only
possible when there are enough area for the waterfowls.

The results discussed below confirm that assumption.

In the subgroups with a single drake in the period of egg
laying peak the reported egg fertility was practically
one and the same at sex ratios 1:5 and 1:6 — 95.84 and
95.81 %, respectively. The reduction by about 0.96 %, at
sex ratio of 1:7, was mathematically proven. Just when
the sex ratio increased to 1:8, a significant decrease of
the values of that characteristic was reported: by 3.14
—3.11 % compared to the first (p<<0.05) and to the second
(p<0.05), and, by 2.18 % compared to the third group.
In the subgroups with more than one drake in the same
laying period the highest egg fertility was registered in
the second group - 96.53 %. Here also the differences of
the values were small and statistically insignificant, with
an exception of the difference between second and fourth
groups (p<0.05).

At the egg laying peak the highest percentage of fertile
eggs was obtained at male to female sex ratio of 1:5, the
difference between the subgroups in the frames of the sex
ratio being insignificant, but also in favour of the second
subgroup - 98.37 versus 97.93 %. The same tendency
was reported in the rest of the experimental groups, the
most obvious being in the fourth group - 94.82 versus
93.78 %. Statistically significant differences between the
values were established between the first subgroups at
sex ratios of 1:5 and 1:7 (p<0.05), and, at 1:5 and 1:8
(p<0.001), as well as between the second subgroups in
the frames of the same sex ratios: p<0.05 at 1:5 and 1:7,
and p<0.01 at 1:5 and 1:8.

After the egg laying peak the percentage of egg fertility
was very close for the separate subgroups in the frames of
the same sex ratio, varying between 96.64 % in subgroup
B of the first major group and 93.29 % in subgroup A
of the fourth major group. The slight differences between
the subgroups at the different sex ratios during that laying
period could be explained by the decreasing number of
eggs to be fertilized. Mathematically proven differences
between the values of that characteristic were detected
between the respective subgroups at sex ratios 1:5 and
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1:8 (p<0.05).

CONCLUSIONS

1. The highest egg fertility for the reproductive
season was established at sex ratio of 1:5 - 97.09 % (for
more than one male in the group) and the lowest — at 1:8
- 93.41 % (one male in the group).

2. Significant decrease in egg fertility (93.41 %)
was reported at increasing the sex ratio to 1:8, the effect
being slightly expressed at more than one drake in the
group.

3. At increasing the sex ratio the presence of more
than one male in the group played a positive role on
egg fertility due to the distribution of the females non-
preferred by the “alpha” drakes among the males placed
lower in the hierarchy.

4. The most appropriate sex ratio for Muscovy
duck species is 1:5, and, when there is a shortage of
male reproduction material, 1:6 ratio is also admissible,
especially when more than one drake are included in the
family group (an effect of helping the alpha).
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