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ABSTRACT

Study was conducted on egg laying productivity and egg fertility of Muscovy duck in conventional and biological
breeding of the fowls. The higher biological degree in the breeding method has lead to significantly higher values of
all the studied characteristics: 4-week prolongation of the laying season, higher values in the laying peaks, greater egg
weight (85.32 versus 78.36 g ***) and egg fertility (97.81 versus 96.18% *). Summer spells of hot weather and the
high laying capacity in the peak did not exert a negative effect on the egg weight and fertility in biological breeding
of the layers.
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DETAILED ABSTRACT

[IpoyuBanusiTa Ha pa3IMYHA AaBTOPH JOKa3BaT, dUe
OTIVIEKTAHETO MIPU YCIOBHS, 1TO- OIM3KH 10 TPUPOTHHUTE,
OKa3Ba ONarompuaATHO BIMSHHE JOPH MpU Hal-
BHCOKOTIPOJAYKTUBHHTE TTopoau [12].

IIpy UHTEH3UBHU YCIOBUS Ha OTIVIEKIAHE, 3a JABa
penpoAyKTUBHU nepuoaa, MyckycHara naTuua JocTura
HociuBocT 120 — 150 sifma [6], [21], a cnopen [17]
HOCJIMBOCTTAa IIPU HAKOM JIMHUKW OT TO3W BHUI IPHU
MHTEH3UBHO OTIIekmaHe moctura 210 siiia oOmio 3a
JIBa PENpOIYKTUBHU IMKBIa. Pycku aBtopu [9], [20] u
[24] noknaaBar 3a HOCIMBOCT 3a 5-MECEUEH SUIEHOCEH
nepuon ot 62 mo 100, a [7] u [20] — 3a 45 mo 100 siia
Ipe3 IbpBa PENPOAYKTHMBHA TOAWHA B 3aBUCUMOCT OT
HAYMHA Ha OTIVICIKIAHE.

B3emaiiku mojq BHUMaHHE (akTa, Y€ OpPraHUYHOTO
MPOM3BOACTBO HA JKUBOTHHCKA MPOMYKIIMsS HaOWUpa Bce
IMOBEYC NPUBBPKCHUIIU BbB BCC MMOBCUC CTPAHU, KAKTO U
(baKTa, Y€ IMpU TO3U HAYMH Ha MMPOU3BOJACTBO KUBOTHUTC
ce oTmexaaT O6uocboOpa3sHO, a OCHOBHHST NPHHIUI
Ha TO3M HAa4YMH Ha OTIIEKAaHe € oOe3leyaBaHe Ha
6J'Ial"0[[6HCTBI/Ie Ha )XUBOTHUTC U HAYUHDBT 34 IIOCTHUI'aHE
Ha TOBa OJIATOJICHCTBHUE ¢ MAKCUMAJTHA CKCTCH3M(DUKAIIUS
Ha MPOM3BOJICTBOTO C 11eJI MAKCUMAJTHO J00IMKaBaHe Ha
OTIVIEkKTIAHETO 10 MPUPOAHUTE YCIOBHS Ha >KUBOT [12],
HHE CH NIOCTaBHXME 3a LIeJ1 Ype3 HACTOSIIOTO IPOyYBaHe
Jla YCTAaHOBUM BB3MOXKHOCTTAa 3a IOJIyuyaBaHE Ha IIO-
rofsiM Opoit sifina mpu OMOCHOOpPA3HO OTINIEXKJaHE Ha
MyCKyCHa nmaTuna M BIWSHUCTO HA TO3M HAYUMH Ha
OTINIC)KJIAHC BbPXY HAKOM OT PA3IJIOAHUTEC KAaUCCTBa Ha
sifnara.

[Ipoy4BaHusiTa MO HACTOSAIIMS TpPYA CE IPOBEIOXa C
nomynaruss Myckycun mnarunu (White variety). Bsxa
(dhopMEpaHH JBE ONMUTHH TPYIH OT MO TPUICCET MATHUIIH
BbB BTOpA SUICHOCHA TOIUHA, TIPOU3XOK/IAIIH OT €IHO U
ChIIO JrOMIIO. [ITHIINTE OT MbpBa TpyIa ce OTIICKIaXa
M0 KOHBCHIIMOHAJICH HAYWH, TIPU €KCTCH3MBHA CHUCTEMa
Ha IMPOM3BOJICTBO, B 3aKpUTa Crpaja C MPO30PIH, MPH
reeToTa 2.5 mIaBW/m’ W TMOJOBO ChOTHOIIEHHE 1: 6.
[laTuiuTe LENTOTOAMITHO MMaxa HEOTPAaHUYCH IOCTHII
0 JBOpYETa C TBBbpAA HACTWIKA TPU IbcToTa 1.5
raBu/m?. TIpe3 penponyKTUBHHS MEPHOJ] CE XpaHeXa C
KOMOMHUpPaH Qypax Ha 0a3aTa Ha 3bPHCHOXKUTHH, COCB U
CI'bHYOIIIENIOB HIPOT U 100aBkH, chabpxkaiy 12 MJ OE u
15.5% cypoB mpoTeuH.

[ITumure ot Bropa rpymna ce oTriexaaxa onocro0pasHo,
BBPXy 3aTpeBeHa IUIONI IPU IbCTOTAa | maruma Ha
3.5 m’ W ChHUIOTO MOJOBO ChOTHOHICHHE. Te nmaxa
Ha pAa3OJOKEHUE JICK TPUCTCHCH HAaBEC, OTBOPEH Ha
I0r, C Mo, pasdereHa 3a 1.5 miaBu/m’ M3non3sau
Oemie koMOMHUpPaH (Dypask ChC CHIIUS BUIOB CHCTaB U
XpaHUTEIHA CTOHHOCT. [ITHuIUTe OT ABETE TPYIH HAMaXa
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JIOCTBII IO BOJHH TUIOIIIH.
EsxeiHEBHO ce BoJeIIe KOHTPOJI HA MIPEKUBIEMOCTTa Ha
MATUIUTe W Ha TpyloBaTa UM HOCIMBOCT. Bb3 ocHOBa
Ha JIHCBHATa TIPYyMOBa HOCJIMBOCT C€ H3YHCIsIBAXa
Ce/IMUYHATa, MECCYHA W TOJAWIIHA HHTCH3UBHOCT
Ha sifllecHAcsiHe, W cpenHUs Opoi sillla OT maruna
3a sifneHocHa romuHa. OmnpexnernsHu Osixa Bb3pacTra
3a pocturane Ha 10, 50% u BbpXOBa HOCIMBOCT, U
MPOIBIKUTEITHOCTTA HA SHIICHOCHHUSI TICPUOJT TIPH JIBETE
CKCIICPUMCHTAJIHU TPYIIH.

ITo- Bucokara cTemeH Ha OHMOCHOOPA3HOCT B HAYHMHA
Ha OTIVICKJAHE € JIOBeJa JO JOCTOBEPHO IO- BHCOKHU
CTOHHOCTH Ha BCHYKH MMPOYYBAHU TPUHAIIH:

IIpn ocurypsiBane Ha OnMOCBHOOpa3HOCT (IO- TOISIMA
TUTONI Ha WHIWBHUJ, 3aTPCBsIBAHE HA JBOpYETATa) MPHU
OTIVICXKTAHETO Ha MATHUIUTE ce HaONroaBa yIbkeH ¢ 4
CE/IMUITH SHUIIEHOCEH TTePHOI.

IIpu nBara HauMHa Ha OTIVICKTAHE BHPXOBA HOCIUBOCT
ce IoCTUTa Tpe3 IbpBa JECETIHEBKA Ha Mecel] Maii, KaTo
MUKBT € JOCTOBEPHO I10- BUCOK IIPH HOCAYKHUTE OT BTOpA
rpyma (p<0.05).

3aTUXBAaHETO Ha PENPOAYKTHBHATa (QYHKIHA TIPU
rpymaTa ¢ KOHBCHIIMOHAIHO OTINICKIAHE € IMO- PSI3KO U
ClleZlBa BegHAra CIIeA JICTHUTE TOPEIIMHH, JOKATO TPHU
OMOCHOOpa3HO OTMICKITAHUTE TTHIHM Ce€ HaOoIaBa
MO-TIPOBIDKUTEIIHO 3alla3BaHe Ha HOCIMBOCTTA Ha
CPaBHHUTEITHO BHCOKO HMBO U MTO-TUTABHOTO ¥ IIOHIDKEHHE,
€/IBa CIIeNl MECEIl aBTyCT HEe3aBHCHUMO OT aTMOc(hepHUTE
Temneparypu. To3um (¢akT Hamara u3BOma, Y€ TIO-
BHCOKaTa CTEIeH Ha OJIarOChCTOSHUEC HAa WHIWBHUIUTE,
OCHTypeHa Mpu OMOCHOOpa3eH HAUMH Ha OTIVICKIAHETO
UM JIOTIPHHACS 32 T0-I100pO CIpaBsHE HA OpraHU3Ma C
EKCTPEMHHTE CTOMHOCTH Ha KIIMMATHIHUTE (DAaKTOPH.
IIpu ocurypsBaHe Ha NTHIUTE HA «IO-KOM(OPTHID
YCIIOBHSL 32 CBIICCTBYBaHE, CE IOJIydaBaT JOCTOBEPHO
Mo-e/IpH SIiIIa, KaTo MacaTa WM IIOYTH HE CE€ BIHsIC OT
BHCOKHWTE JICTHH TEMIIEPaTypy U BUCOKATa HOCIMBOCT 10
BpeMe Ha ITHK.

[To-Gnu3KHMs 10 €CTEeCTBEHUS HAUMH Ha OTTVIC)KIAHE BOIU
W JI0 TOCTOBEPHO MO-BHCOKA OIUIONEHOCT Ha SAUIaTa,
KOSITO HE CE BIIMSC OT MUKOBETE Ha SIMIIeCHACSHE.

INTRODUCTION

Studies of different authors showed that breeding under
conditions closer to the natural exerted a positive effect
even on the most highly productive breeds [12].

According to [21] Muscovy duck species had less
expressed seasonal character in egg laying compared to
the other species of Anas genus. In Europe it preserved its
seasonal character of reproduction at extensive breeding,
being more obviously expressed in the female ducks.
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Under those conditions the one-year old ducks began to
lay eggs in April; those two years old or over — at the end
of February and the beginning of March, at the age of 26
—30 weeks [7], [15], [16], [18], [23], [21], [11].
According to [21] the first and the second reproductive
periods continued from three to five months, the pause
between them being about six moths. According to those
and to some other researchers, conducting studies on
Muscovy duck species established that under intensive
breeding conditions the fowls reached laying capacity of
120 — 150 eggs for two reproductive seasons [6], and,
according to [17] the laying capacity of some Muscovy
duck lines in intensive breeding reached up to 210 eggs
in total for two reproductive cycles. Russian authors
([9], [20], [24]) reported about laying capacity of 62 to
100 eggs for a 5-month laying season and (1978) [7]
and [20] — 45 to 100 eggs in the first reproductive year
depending on the breeding method. Under intensive
breeding conditions the former two authors obtained in
the first reproductive period laying capacity of 75 eggs at
an average laying intensity of 48.27 %, the peak laying
capacity of 70 % being reached in the 9™ week after the
beginning of laying. Under extensive conditions the
authors obtained laying capacity of 63 eggs in the first
year, the average laying intensity being 40.86 % and the
peak of 55 % reached in the 8" week, and, in the second
year — 62 eggs, intensity of 40.54 %, the peak of 62 %
reached in the 9" week after the beginning of laying.
Muscovy duck laid eggs of 65 to 100 g weight ([7],
[19], [8]). According to [21] the mean egg weight of that
species for three reproductive years was 77, 81 and 83
g, respectively. In another experiment, the same authors
[22] established that at the beginning of the second
reproductive season the mean egg weight was 85 g and at
the end — 84.78 g, varying between 81 and 85 g.
Compared to the other agricultural poultry and to the ducks
of Anas genus Muscovy duck species is distinguished
by very high degree of egg fertility: over 92 — 93 % in
average ([1,3,4,5,8, 10, 26, 27). Very good egg fertility
was obtained by (1991) [25]- 96.77 % in average in the
period between the 3 and the 18" week of the laying
season in one-year old Muscovy ducks in Poland. Data
about high egg fertility of the species (94 — 98.25 %) at
the beginning of the reproductive season (April, May)
was also reported by [9] and [13]. Bagliacca-M. et al.
(1989) [1] announced a peak in egg fertility of one-year
old Muscovy ducks in the second month of the laying
period — 85 to 95 % depending on the variety. Although
spermatozoon concentration of Muscovy drakes was
the highest in March — April, egg fertility of the species
was maintained high (above 92 %) during the whole
reproductive period, i.e. from March until August [21],
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BREEDING METHOD

slightly decreasing after the middle of August.

Taking into account the fact that organic production
of animal produce wins more supporters in more and
more countries, as well as the fact that by following the
mentioned production method the animals are being raised
in a biologically friendly way and the major principle
of the method is providing for the animal welfare; and
the means of achieving that welfare is the maximum
extensification of production with the aim of maximal
adaptation of breeding to the natural life conditions
[12], the aim of the present study was to establish the
possibility of obtaining a bigger number of eggs in
biological breeding of Muscovy duck and the effect of
that way of breeding on some reproductive qualities of

eggs.

MATERIAL AND METHODS

The present studies were conducted with Muscovy duck
(White variety) populations. Two experimental groups
were formed, each of them consisting of thirty ducks
in the second year of laying, from one and the same
hatching. Concerning the breeding method we adopted
the opinion of Nikolov and Nikolova (1999) who had
offered in the frames of the previous use of the term
“ecological animal breeding” (synonyms with “ecology-
friendly” and “nature-friendly”) to distinguish between
two principally different directions: ecology-friendly and
biological breeding.

The fowls from the first group were raised following the
conventional method at an extensive production system,
indoors in a building with windows at a density of 2.5
heads/m? and a sexual ratio of 1 : 6. The ducks had an
unlimited access to yards with solid pavement at a
density of 1.5 heads/m>. During the reproduction period
they were fed on combined forage based on cereals, soya
and sunflower groats and additives, containing 12 MJ OE
and 15.5 % of crude protein.

The ducks from the second group were raised following
the biological method on a grassy area at a density of 1
duck per 3.5 m? and the same sexual ratio. They had at
their disposal a light three-wall shelter open to south with
an area calculated for 1.5 heads/m?. Combined forage of
the same content and nutritive value was used.

The duck survival and the group laying capacity were
daily reported. On the basis of the daily group laying
capacity the following indices were calculated: week,
month and annual laying intensity and the mean number
of eggs per laying year. The age of achieving 10, 50 %
and the peak laying capacity and the duration of the laying
period in the two experimental groups were established.
The week and month laying intensity were calculated by
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the following formula:

[=Ne x100/Nd x7(30(28 or 31)), where

I - laying intensity

Ne — number of eggs obtained for a week (month)

Nd — number of ducks

7(30,(28 or 31)) — number of days in a week (month)
For characterizing the egg weight about 50 % of the eggs
laid in both groups were weighed by electronic scales
OHAUS-2000 with precision = 0.01g.

Egg fertility was detected by egg ovoscoping on the 9™
day of the embryonic development.

All calculations were executed by the softwere product
MS EXCEL 5.

RESULTS AND DISCUSSION

In the present experiment the beginning of the second
egg laying year was registered at 79 week of age for the
ducks bred conventionally and at 77 week of age for the
ones bred following the biological method. Egg laying
period of the latter continued for five weeks more (until
the middle of October), while the ducks from the first
group ended their second reproductive season as early
as in the first week of September. The fact could be
attributed to the better welfare of the layers provided by
the biological breeding method.

The analysis of the data presented in Figure 1 showed
that 10 % of laying capacity in both groups was achieved
at the beginning of the second week after laying the first
egg. 50 % was achieved in the middle of the third week
(second decade of March) and at the end of the second
week (end of February) for the first and for the second
group, respectively.

For conventionally bred ducks three peaks of laying were
observed, having the following values: 67.62; 79.52 and
69.05 %, reached in the 4" week of laying (end of March),
10" week (first decade of May) and 15" week (first decade
of June). After the first and the second peaks the egg
productivity remained at a comparatively high level for
two to three weeks, while, after the third peak, the laying
capacity gradually but continuously fell down until its
final cease, which happened at the beginning of the 28"
reproductive week. That explained the comparatively
high monthly values maintained for the egg laying
intensity in April, May and June (60.10; 67.61 and 57.02
%, respectively), the differences concerning the rest
reproduction months being mathematically significant
(p<0.001), (Table 1). The decrease of laying to 48.92
% in July was highly significant (p<0.001 compared to
April and May and p<0.01 compared to June) and it can
be explained by the high atmospheric temperatures in
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that month of the year.

In the group of biologically bred layers a bigger number of
laying peaks were observed but not so obviously expressed
as in the first group: 88.57 (first week of April), 87.62 (first
decade of May), 80.00 (first week of June), 85.71 (last
week of June) and 71.43 % (last decade of July). More
abrupt decrease of laying capacity was reported just after
the last peak while between the other peaks the laying
intensity remained comparatively constant and high. As
a whole the average laying intensity for the reproduction
period was significantly higher in comparison with the
one reached in conventional breeding: 61.46 versus 48.85
% (p<0.001). All the differences between the groups
within the month were highly significant statistically
(p<0.001) with an exception of the first reproductive
month (p<0.05).

In biological duck breeding significantly bigger eggs
(p<0.001) were obtained: the average values in the studied
second reproductive year (85.32 g in the second group
versus 78.36 g in the first one), as well as in the frames
of each egg laying month between the two experimental
groups (Table 1). The monthly values of the egg weight
within the group were similar, which was due to the
relatively finished growth and development of the two-
year old layers. In the ducks from the second group the
values were more regular despite the egg laying peaks and
the high atmospheric temperatures in July — August. At
the same time statistically significant decrease (p<0.05)
of the egg weight in the first group was reported in the
two hot summer months.

The difference of 1.63% in egg fertility (97.81 versus
96.18%) per reproductive year (p<0.05) was also in favour
of the layers from the second group. In the conventionally
bred group high and sustainable egg fertility after the
second reproductive month was detected, lower values
being registered in the first (p<0.05 for March — May)
and in the second reproductive months. It should be
noted that in May, the month of the highest laying
capacity for both groups, statistically significant decrease
(p<0.05) of egg fertility by 3.38 % was observed for the
conventionally bred fowls. It is explained by the bigger
number of obtained eggs. However, it was not observed
in biologically bred ducks, just the opposite — in the
month of the highest laying capacity (in May) the highest
egg fertility for the whole reproduction period (99.27
%) was established. The result obtained is a proof of the
favourable effect exerted by the breeding method, close
to the natural conditions, on the male representatives
too.
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Table 1. Egg laying characteristics in Cairina Moschata depending on method of breeding
indices march april mai june juillet aug sept oct total eggs/
duck
t°C 10.5 12.2 17.3 20.9 25.1 24.9 20.1 14.8 B
Rell.
humiditty 73 74 75 66 60 60 62 64 B
CONVENTIONAL BREEDING

x + Sx X + Sx X + Sx x + Sx X £ Sx x £ Sx X £ Sx x £ Sx x £ Sx
Laying 57,02 48,92 29,2922
intensity,% 37,98 60,10 ala3a4b3cl ala2a3a5b3  bla2a3ada5a6 10,95ala2 48,85

albl jl ala2b2cl il 67,61 ala3b2il il il il a3adaSa6 il B HAk 02.33 %%
Eggs weight,  78.96% 79.43+ 78.16x 79.52+ 77.37% 77.94+ 79.03+ 78.36+
g 1.31 jl1 0.28 il 0.33 il 0.24clc2 il 0.29c¢l1 il 0.23c¢2 il 1.27 1 B 019%**
Egg fertility,
% 96.18 cl 97.63 95.89 k1 97.86 97.18 97.48 95.71 B 96.18*
BIOLOGICAL BREEDING

X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx X + Sx X £ Sx X + Sx
Laying 67,42 53,57
intensity,% 44,64 82,48 77,50 76,42 ala2a3a4 ala2a3a4 39,52 25,23 61,46

al jl ala2cl il ala3cl il aladcl il bla5a6 il bla7a8b2 il ala2a3a4a5a7b2b3 il  ala2a3ad4aSa6a8b3 HAK 137.67%%*

Eggs weight,  85.31= 84.68+ 84.97+ 86.24+ 86.56+ 86.11= 86.28+ 84.44+ 85.32+
g 1.18j1 0.17 il 0.25 il 0.23 il 0.25 il 0.24 il 0.38]1 0.38 0.12%*%
Egg fertility,
% 97.81cl 96.28 99.27c1 kl 98.71 98.23 98.47 98.08 97.53 97.81%

Differences are significant at a, I, ***- p<0.001; b, j, **- p<0.01; c, k, *- p<0.05.
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Figure 1: Laying intensity

CONCLUSIONS

Thenature-friendlybreedingmethodhasledtosignificantly
higher values of all the studied characteristics:

1. In biological breeding of ducks the laying season was
extended by 4 weeks.

2. In both breeding methods the highest laying capacity
was reached in the first decade of May, the peak being
significantly higher for the layers from the second group
(p<0.05).

3. The ceasing of the reproductive function in the
conventionally bred group was more abrupt and it
followed immediately after the summer hot spells,
while in the biologically bred ducks the laying capacity
remained comparatively higher despite the atmospheric
temperatures and it decreased more gradually after August.
The fact motivated the conclusion that the better welfare
of the individuals provided by the biological breeding
method contributed to the better coping of the organism
with the extreme values of the climatic factors.

4. Significantly bigger in size eggs were obtained, their
weight being almost unaffected by the summer hot
weather and by the higher laying capacity during the
peak, when more “comfortable” living conditions were
provided for the ducks.

5. The breeding method that was closer to the natural
conditions led also to significantly higher egg fertility,
which was not affected by the laying peaks.
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