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ABSTRACT

An investigation upon the daily dynamics of the separate elements of mule ducks behavior has been carried out at
the Institute of Fisheries and Acuaculture Plovdiv, Bulgaria, applying the schedule of feeding with full-ration factory-
made mixtures, at conditions of integrated fish-ducks technology. Ducks used to enter the water for a short time, and
the time for swimming reported has been 9.63 min.h™! while the time spent at rest in the water has not surpassed 2.5
min.h!. Age differences concerning behavior have been observed. With the advance of the fattening period, in general,
the motion activity has decreased, ducks have reacted weaker to forage supply, and the forages have been consumed
more actively during the morning hours. The tested technology has ensured good rearing conditions of mule ducks,
however, the influence of ducks upon fishpond ecosystem was minimal.
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ABCTPAKT

B Hactutyta mo pumbapctBo m axBakyntypu-IlmoBnus, bearapums, Oemie mpoBeseHo TpoyyBaHE Ha THEBHATA
JVHAMMKa Ha OT/IEJIHUTE €JIEMEHTH Ha MOBEICHUETO Ha MIOJNAPH, TIPU XPAHEHE C IIBJIHOAAXKOEHH 3aBOJICKA CMECKHU B
YCIIOBUSITA HA MHTETPUpPaHa TeXHOIOTHs puba-narunu. [larerara BIu3ar BbB BoJara 3a KpaTko BpeMe, KaTo OTYETCHO
MaKCHMaITHO BpeMe 3a mryBaHe € 9.63 min.h!, a Bpemero, mpekapaHo B [oYMBKa BbB BOJIaTa HE € HAJBHUIIMIIO 2.5 min.
h'. Hamyne ca Bp3pacToBY pasyinuus 10 OTHOIICHHE Ha roBeneHuero. C HampenBaHe Ha YTOMTEIHUS HEPUOA KaTo
LU0 IBUTATENTHATa aKTUBHOCT HaMaJIsBa, IaTeTaTa Mo-caabdo pearupar Ha 3ajaraHeTo Ha (ypaska, KaTo MO-aKTUBHO
(ypaxunuTe ce KOHCyMUpAT B CyTPELIHUTE YacoBe. M3nnTaHa TEXHOJIOTHS OCUTYPsIBA OOPH YCIIOBHS 33 OTIIICKIAHE
3a MIOJIAPUTE, HO BIMSIHUETO Ha MAaTeTaTa BbPXY €KOCHCTEMAaTa Ha pUOOBBIHNS OaceifH € MUHIMAIIHO.

KniouoBu aymu: nosefeHue, nHterpaums pl/lﬁa-I'IaTVILU/I; XpaHeHe; AHEeBHa ANHaMUKa, TEXHOOrua
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DETAILED ABSTRACT

ExcriepumentsT Oemie mpoBefeH B MHcTHTyTa TIO
pubapcTBO U akBaKynTypH — [ImoBauB. 3a HHTErpUpaHo
OTIVIeK/TaHE MIOTApUTe OsfXa TOCTAaBEHH B OTPAJCH
[IapaHoB yrouTeleH OaceiiH ¢ rbcrora 340 Op.ha'l.
Ha nurara na OaceiiHa Oere u3rpajaeH JeK HaBeC 3a
TOJICIIOH, KaTo MaTeTara AEHOHOIHO UMaxa HeOTpaHNIeH
JIOCTBIT /IO BOAHATA IIJIONT. XpaHWIKUTE Ha puOuTe Osxa
OTPaJieHd C MpeXka, 3a Ja Ce OrpaHH4Yd AOCTHIIBT Ha
narunuTe. [Ipe3 excriepruMeHTamHUs MEepHo Ha BCSIKO
mare Osxa ocurypern cpexno mo 0.200 kg nueBHO
OamaHcupaHa TBPIOBCKa CMECKa CBC ChIbP)KAHHE
18.2% cypos mporeun (CII); 12.2 MJ.kg! obmenna
eneprus; 3.8% cyposu Brakauau (CB); 0.868% Jlusuw;
0.657% wmernoHMH+1IMCTHH; 2.7% CypOBH Ma3HUHH
(CM); 0.954% Ca; 0.679% P. Xpanata Oemre 3amarana
JOBYKpPaTHO B JIGHOHONIHETO (CYTPHH M BeYep), Ha
qurara Ha OaceifHa. 3a TMPOYYBAHETO HA TOBEACHUETO
1 BB3PACTOBaTa TUHAMUKA HA CTOJIOTHYHUTE €IEMEHTH
Osixa mposeieHu et 10-yacoBu HabmoneHus (ot 8 10 18
9) OT Kpas Ha I0J1 JI0 Kpas Ha aBrycT. HaOmoneHusra ce
MPOBEKIaxXa C MHTEPBAIN OT 7 THU B MIEpHOAa OT 28- 710
56— nHEeBHA BB3pACT. 32 PErUCTpallvs Ha MOBEIECHUETO
Oerie M3MOI3BAH IPYIOB XPOHOMETPAXK C HHTEPBAI OT 15
min. [ToBenerneTo Ha maTeTaTa € OMICAaHO Ype3 OTACTHU
BHJI0BE aKTUBHOCTH, Pa3/IeJICHN Ha TPYIH — ABIDKCHHE Ha
CylIIIa, TIOKOH Ha cymara (CTOSIT, JIe)KaT ), XpaHeHEe, aKTUBHO
(ruryBar) m macwBHO (JIeXKar) TMOBEIEHHWE BHB BOAATA.
YCcTaHOBEHH ca BB3PACTOBH PA3IHUKH, IO OTHOIICHHE
Ha pearupaHeTo Ha 3ajJaraHeTo Ha XpaHaTa Ha Jurara u
XpaHUTEIHOTO MOBeJAeHNE KaTo 1su1o. C HampenBaHe Ha
BB3pACTTA MMaTeTaTa Mo-caado pearupar Ha MOCTABIHETO
Ha XpaHa, KaTo Hai-aKTHBHOTO XPAaHUTEIHO MOBEACHUE
ce TposBABAa B CyTpemHuTe dYacoBe. [lo-3HaumTenHa
JBUTATEIHA aKTUBHOCT € PETHCTPUpaHa Ha MO-Majkara
BB3PACT, KaTO C HANPEIBAHETO HA YTOWTEITHUS MEpUOT
TS e HamansBama. KaTto 1Mo, XpaHeHe Ha MIOIApUTe
C TBIHOAAKOEHW 3aBOACKH CMECKH HE CTUMYIHpa
aKTHBHOTO ThPCEHE Ha XpaHa B Oaceiina. [Tarerara Biu3ar
BBB BOJIaTa 33 KPAaTKO BPeMe, KaTo OTIETCHO MaKCHMATHO
BpeMe 3a miyBaHe € 9.63 min.h’!, a Bpemero, mpekapaHo
B IIOYMBKA BbB BOjIaTa He € HaaABUIIMIO 2.5 min.h'.

INTRODUCTION

The integration of aquaculture and the different sub-
branches of agriculture have a significant contribution
for increasing production stability [4]. Different breeds
of ducks have been utilized for breeding in fish-ponds.
The mule ducks are hybrids between Pekin ducks and
Muscovy ducks, which are considerably different from
each other [6] in biological sense. Pekin ducks are
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typical representatives of water-swimming birds, while
the Muscovy ducks prefer more to stay on dry land than
to stay in the water [1]. Hoffman [5] has noted that mule
ducks are similar to Muscovy ducks as regards their
behavior, with the exception that they move slower
and that they stay in the water for a longer time. Mule
ducks find wider and wider application in integrated
fish-cum-duck farms. At the same time the information
for their behavior in fish-ponds has been rather scarce.
In the integrated production systems, ducks have been
an important factor, influencing upon the ecosystem
of the fish-pond by means of the functions which they
execute in the water. In this sense, mule ducks behavior
at conditions of integration and different approaches of
nutrition is very interesting.

In this study our aim has been to investigate the daily
dynamics of the separate elements of mule ducks behavior,
when fed on full-ration factory-made mixtures.

MATERIALS AND METHODS

The experiment has been carried out at the Institute of
Fisheries and Aquacultures — Plovdiv. As far as integrated
breeding is concerned, mule ducks have been placed in
a net enclosure carp-fattening pond at a density of 340
p-ces.ha’'. A light shelter has been built on the dike of the
fish-pond. The mule ducks have had an unlimited access
to the aqua-area all day and night long. The fish feeding-
troughs have been net-enclosed in order to limit the access
of ducks. During the experimental period, each duck has
received 0.200 kg at an average balanced commercial
mixture daily, with the following content: 18.2% crude
protein (CP); 12.2% MJ.kg' exchange energy; 3.8%
crude fiber (CF); 0.868% lysine; 0.657% of methionine
+ cistein; 2.7% crude fat (CF); 0.954% Ca; 0.679% P.
The feed has been supplied twice day and night (in the
morning and in the evening) on the embankment of the
fish-pond. For the purpose of investigating the behavior
and age dynamics of ethological elements five 10-hours’
observations (from 8 a.m. till 6 p.m.) have been carried
out from the end of July till the end of August. The
observations have been carried out at 7 days’ intervals
within the period 28-days” to 56-days’ age. In order to
register the behavior group timing with 15 min interval
has been used. Ducks behavior has been described by
means of separate types of activities divided into groups
—motion on dry land, at rest on dry land (standing, lying),
nutrition, active (swimming) and passive (lying) behavior
in the water [3].

RESULTS AND DISCUSSION
After they have been transferred into the fish-pond, the
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mule ducks have adapted quickly to the new conditions
of breeding. Our observations have shown that the mule
ducks have entered the water right away during the first
day. Table 1 describes the absolute and the relative shares
of behavioral elements per each hour of the monitoring,
and Fig. 1-5 — the ethograms, demonstrating behavioral
picture changes after every new registration during the
separate age periods.

The ethogram at 4 weeks' age (Fig. 1) has been

characterized by the most significant dynamics of
behavioral elements within the limits of the experiment.

PONDS UNDER DIFFERENT NUTRIENT REGIMES.
. AT FEEDING WITH BALANCED COMMERCIAL MIXTURE.

In the morning hours the ducks have had a greater motion
activity on dry land, peak levels being registered within
the period 8-9 a.m. (21.43%) and 10-11 a.m. (67.26%).
After 11 a.m., the greater part of the time the ducks have
spent at rest on the dike of the fish-pond. The highest
relative share of the ethological element has been
registered within the period 2-3 p.m. (86.61%), and the
maximum quantity of ducks at rest — 96.4% has been
registered at 2.15 p.m. The ducks have reacted actively on
supplying food on feeding-troughs and the morning food
supply has been accompanied by motion activity increase
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Fig. 1. Dynamics of behavior elements of mule ducks at 4 weeks of age
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on dry land. The ducks comparatively actively enter the
fish-pond at the age analyzed. At 70% of the registrations
there have been ducks in the water. The greatest number
of ducks with active behavior in the water — 15.5% has
been registered within the period 8.45 —9.15 a.m., and of
ducks at rest in the fish-pond (6%)) during different hours
of the day (9 a.m., 11.45a.m., 3.30 p.m.).

The ethogram at 5-weeks' age (Fig. 2) demonstrates
the total motion activity decrease of ducks as regards
the previous observation. The most significant motion

on dry land has been registered at the beginning of
the observation, within the period 8-9 a.m. (17.86%),
while the maximum motion activity has been 53.6%.
The motion activity, in general (swimming, nutrition,
motion on dry land) has increased after 3 p.m. At the
age specified, the ducks have used comparatively little
the fish-pond. The time spent at rest in the fish-pond has
been less than the previous period (max 3.6%) and the
highest relative share of swimming has been 4.46 and
4.76%, registered, respectively within the period 11-12
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PONDS UNDER DIFFERENT NUTRIENT REGIMES.
. AT FEEDING WITH BALANCED COMMERCIAL MIXTURE.

Ta6nm_[a 1. YacoBa JAWHaMMKa Ha CJICMCHTUTE Ha NIOBEICHMECTO Ha MIOJIAPUTE HA pa3jiIniHa Bb3pacT

Table 1. Hour dynamics of behavior elements of mule ducks at different age

Enementn Ha nosexenuero / Behaviour elements

Ha cymata / on the side

B Gaceiina / in the water

I;{:Sr JBuxar ce/ Crosit/ Jlexar/ Xpansr ce/ Ilnysat/ Jlexar/
Move on the side Stay on the side Lay on the side Feed Swim Stay in the water
min.h! % min.h’! % min.h! % min.h"! % min.h! % min.h! %
4-cenmuyHa Br3pact/ 4 weeks of age
8-9 12.86 2143 2125 35.42 21.43 35.71 0.54 0.89 3.75 625 0.18 0.30
9-10 2.14 3.57 10.54 17.56 24.82 41.37 17.32 28.87 4.29 7.14  0.89 1.49
10-11 40.36 6726 3.93 6.55 14.29 23.81 0.00 0.00 1.43 238  0.00 0.00
11-12 1.96 327 375 6.25 46.43 77.38 3.75 6.25 2.86 4.76 1.25 2.08
12-13 2.32 387 321 5.36 47.68 79.46 2.14 3.57 3.39 5.65 1.25 2.08
13-14 1.25 208 375 6.25 49.82 83.04 1.07 1.79 2.14 3.57 1.96 3.27
14-15 1.07 1.79 1.25 2.08 51.96 86.61 3.04 5.06 1.61 2.68 1.07 1.79
15-16 3.21 536 554 9.23 40.36 67.26 3.57 5.95 4.82 8.04 250 4.17
16-17 1.96 327 214 3.57 35.18 58.63 17.32 28.87 2.32 3.87 1.07 1.79
17-18 2.86 4.76 10.18 16.96 38.39 63.99 5.89 9.82 1.43 2.38 1.25 2.08
5- cenmuyHa Bb3pact/ 5 weeks of age
8-9 10.71 17.86  2.68 4.46 13.75 22.92 30.89 51.49 1.79 298  0.18 0.30
9-10 3.04 5.06 1.43 2.38 41.96 69.94 12.86 21.43 0.71 1.19  0.00 0.00
10-11 0.54 089 036 0.60 53.75 89.58 4.82 8.04 0.54 0.89  0.00 0.00
11-12 0.36 0.60 036 0.60 55.00 91.67 1.25 2.08 2.68 446 036 0.60
12-13 0.36 0.60 1.61 2.68 55.89 93.15 0.71 1.19 0.89 1.49  0.54 0.89
13-14 0.54 089 2.0 4.17 52.50 87.50 232 3.87 1.96 327  0.18 0.30
14-15 0.36 0.60 1.79 2.98 55.71 92.86 0.89 1.49 0.89 1.49 036 0.60
15-16 1.43 238 375 6.25 45.00 75.00 6.79 11.31 2.50 417  0.54 0.89
16-17 1.43 2.38 1.61 2.68 49.46 82.44 4.11 6.85 2.86 476  0.54 0.89
17-18 2.68 446 0.1 1.19 27.32 45.54 28.57 47.62 0.54 0.89  0.18 0.3
6- cenvMuuHa Bp3pact/ 6 weeks of age
8-9 222 370 222 3.70 21.48 35.80 33.15 55.25 0.93 1.54  0.00 0.00
9-10 0.93 1.54 2.9 432 51.30 85.49 5.19 8.64 0.00 0.00  0.00 0.00
10-11 1.48 2.47 1.11 1.85 52.59 87.65 3.89 6.48 0.93 1.54  0.00 0.00
11-12 0.37 0.62  2.04 3.40 55.37 92.28 0.19 0.31 2.04 3.40  0.00 0.00
12-13 0.19 0.31 0.74 1.23 57.59 95.99 0.56 0.93 0.93 1.54  0.00 0.00
13-14 0.93 1.54 1.67 2.78 55.74 92.90 0.37 0.62 1.30 2.16  0.00 0.00
14-15 0.19 0.31 2.41 4.01 56.85 94.75 0.37 0.62 0.19 0.31 0.00 0.00
15-16 1.30 216 241 4.01 53.15 88.58 1.48 247 1.67 278 0.00 0.00
16-17 1.67 278 333 5.56 47.04 78.40 7.96 13.27 0.00 0.00  0.00 0.00
17-18 222 370 241 4.01 42.41 70.68 12.78 21.30 0.19 0.31 0.00 0.00
7 cenmuuHa BB3pact/ 7 weeks of age
8-9 2.04 340 352 5.86 48.52 80.86 4.63 7.72 1.30 2.16  0.00 0.00
9-10 3.15 525 296 4.94 33.70 56.17 10.56 17.59 9.63 16.05  0.00 0.00
10-11 0.37 0.62 10.93 18.21 4481 74.69 0.00 0.00 3.89 6.48  0.00 0.00
11-12 0.56 093  2.04 3.40 55.93 93.21 0.00 0.00 1.11 1.85 037 0.62
12-13 2.04 340 3.5 5.25 46.48 77.47 0.19 0.31 8.15 13.58  0.00 0.00
13-14 0.00 0.00 333 5.56 53.52 89.20 0.19 0.31 2.96 494  0.00 0.00
14-15 0.00 0.00 2.04 3.40 56.85 94.75 0.00 0.00 1.11 1.85  0.00 0.00
15-16 0.00 0.00 1.11 1.85 56.11 93.52 0.00 0.00 2.78 4.63  0.00 0.00
16-17 0.37 0.62 444 7.41 52.04 86.73 0.74 1.23 2.41 4.01 0.00 0.00
17-18 0.93 1.54 222 3.70 52.78 87.96 2.41 4.01 1.67 2.78  0.00 0.00
8-cemmuuna Bw3pact / 8 weeks of age
8-9 1.10 1.83 732 12.20 40.79 67.99 10.79 17.99 0.00 0.00  0.00 0.00
9-10 3.11 518 3.1 5.18 45.37 75.61 8.41 14.02 0.00 0.00  0.00 0.00
10-11 0.37 0.61 091 1.52 57.99 96.65 0.73 1.22 0.00 0.00  0.00 0.00
11-12 0.37 0.61 0.18 0.30 59.45 99.09 0.00 0.00 0.00 0.00  0.00 0.00
12-13 0.73 122 0.18 0.30 55.43 92.38 0.18 0.30 2.74 457 0.73 1.22
13-14 0.55 091 421 7.01 52.13 86.89 1.65 2.74 1.46 244 0.00 0.00
14-15 1.10 1.83 1.46 2.44 54.51 90.85 2.38 3.96 0.55 0.91 0.00 0.00
15-16 1.28 2.13 1.83 3.05 52.32 87.20 421 7.01 0.37 0.61 0.00 0.00
16-17 3.84 6.40 476 7.93 45.18 75.30 6.22 10.37 0.00 0.00  0.00 0.00
17-18 0.91 1.52 17.38 28.96 38.41 64.02 3.11 5.18 0.18 0.30  0.00 0.00
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a.m. and 4-5 p.m. In general, during the period analyzed,
the most significant part of the time (75.1%) have been
spent by the ducks at rest on the dike of the fish-pond. At
two of the registrations, all the ducks have been at rest
on dry land.

At 6 weeks' age, the motion activity of the ducks has been
still weaker. With the exception of the periods, in which
the ducks have been actively fed, the greater part of the
day has been spent by them at rest on the embankment
of the fish-pond (from 35.8% to 95.9% of the time). No
ducks have been registered at rest in the water (Fig. 3)
at all observations. A comparatively increased activity of
ducks in the water has been registered within the period
from 10.30 a.m. till 11.30 a.m., but the maximum relative
share of the element has been 6.2%, registered at 11
a.m.

The ethogram at 7-weeks™ age has been characterized by
increased ducks activity in the water (Fig. 4). During this
observation the highest for the period of the experiment
relative share of swimming — 48.1% has been registered.
The increased values of activity have been registered
between 9.30 am. and 10 a.m. The second peak has
been observed at noon — from 12 a.m. till 1 p.m. In the
afternoon (after 3.30 p.m.) the time spent by the ducks in
swimming has also increased. The ethogram has shown
that in general, the motion activity has been higher during
the first part of the day when a more active feeding
behavior has been observed, as well.

The observation at 8 weeks' age has differed from the
previous ones by a considerable reduction of time spent

by the ducks in the water. The first ducks which have
entered the fish-pond have been registered after 12 a.m.
During the whole period of observation, the ducks have
stayed mainly on dry land, and within the period 11 a.m.
till 12 a.m. all the ducks have been at rest upon the dike
of the fish-pond.

The comparison among the separate ethograms has
shown that age differences have been observed either as
regards reaction to food supply on the embankment or as
regards the feeding behavior, in general. Together with
age advance, ducks have reacted weaker to food supply,
the most active feeding behavior has been demonstrated
in the morning hours. Besides as regards the feeding
behavior, age differences have been observed as regards
the motion activity, as well. A more considerable motion
activity has been registered concerning younger age
and together with the fattening period advance it has
decreased.

A number of investigations upon birds behavior bred at
conditions of free-range technologies have shown that
when fed on full-ration mixtures the birds do not use
actively the free spaces available. So, Dawking et al. [2]
have established that when breeding chicken-broilers in
commercial free-range systems, most of the birds do not
go out into the free spaces in front of the buildings, but
they prefer to stay inside.

At the conditions of our experiment the mule ducks have
preferred to spend their time at rest upon the fish-pond
dike. They used to go into the water for a short time, and
the time reported for swimming has been 9.63 min.h",
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Fig. 5. Dynamics of behavior elements of mule ducks at 8 weeks of age
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and the time spent at rest in the water has not surpassed
2.5 min.h". In that way, full-ration mixture feeding has
not stimulated the active search for food, the fish-pond
resources have not been completely utilized, and the
meliorative effect of ducks in the fish-pond has been
insignificant. As regards ducks themselves, the technology
tested has ensured favorable conditions, because
demonstrations of aggression and cannibalism, the main
problems in their breeding in intensive conditions, have
not been observed.

CONCLUSION

Concerning ducks breeding technology tested, favorable
conditions for breeding have been ensured but the effect
of birds upon fish-pond ecosystem has been minimal.
Mule ducks nutrition with full-ration factory-made
mixtures has not stimulated active search for food in the
fish-ponds. Ducks used to enter the water for a short time,
and the time for swimming reported has been 9.63 min.h"!
while the time spent at rest in the water has not surpassed
2.5 min.h'. Age differences concerning behavior have
been observed. With the advance of the fattening period,
in general, the motion activity has decreased, ducks have
reacted weaker to forage supply, and the forages have
been consumed more actively during the morning hours.

J. Cent. Eur. Agric. (2010) 11:2, 209-216

PONDS UNDER DIFFERENT NUTRIENT REGIMES.
. AT FEEDING WITH BALANCED COMMERCIAL MIXTURE.
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