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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 partial restriction,
at conditions of integrated fish-ducks technology. Our investigation has shown that the fishponds have been suitable
for mule ducks rearing — the birds have had a good plumage status without demonstrations of cannibalism and
aggressiveness. Together with the fattening period advance, ducks have spent less time for feeding and have reacted
rather weakly to forage supply; the dry land stay time has been on the account of the fish-pond stay, having in mind
that the swimming time has increased, as well as the rest time in the fish-pond together with the advance in age.
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ABCTPAKT

B UncturyTta mo pubdapctBo u akBakyntypu-Ilnosans, bearapus e mpoBeaeHo mpoy4BaHe Ha JHEBHATA JHHAMIKA Ha
OT/ICJIHUTE EJIEMEHTH Ha MOBEACHUETO HA MIOJIApH TP NPHJIaraHe Ha CXeMa 3a XpaHEHE C YaCTUYHA PECTPUKIHS B
YCIIOBUSITA HA MHTET PUpaHa TEXHOIOTus puba-natuiiy. [IpoyusaHeTo okasa, 4ue puOboBbAHUTE OACEHHH ca MOAXOIAIIN
3a OTIVIEXK/IaHE HA MIONIApUTE - NTHLHUTE ca ¢ J00pO ChCTOSHHUE HA MepylnHara, Oe3 MpOsBU HA arpecUBHOCT U
kaHnOanu3bM. C HampeaBaHEe HA YrOWTEIHMS IEPHOJ;: MareTara OTACIT MO-MaJIKO BPEME 3a XpaHEHE U 110-Ciado
pearupar Ha 3ajlaraHeTo Ha (ypaka; HamajsiBa BpEMETO 3a IIPECTOH Ha CyllaTa 3a CMETKa Ha IIpecTosi B OaceiiHa.

KniouoBu aymu: nosBefeHune, nHrerpaums pl/lﬁa-I'IaTVILWI, XpaHeHe, AHEeBHa ANHaMuKa, TEXHOIOrna
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DETAILED ABSTRACT

ExkcriepumentsT Oemie mpoBefeH B MHcTUTyTa TI0
pubapcTBO U akBaKynTypH — [ImoBauB. 3a HHTErpUpaHo
OTIVIeK/TaHE MIOJTApUTe OsfXa TOCTAaBEHH B OTPaJCH
C Mpeka IIapaHoOB yrowrteneH OaceifH ¢ rpctoTa 340
Op.ha!. Ha gurara ma Gaceilina Oele W3rpazeH Jek
HaBeC 3a TOJCIOH, Karo mareTara JCHOHOIIHO HMaxa
HEOTPaHWYEH JOCTHII 0 BOAHATA IUIONI. XPAaHWIKHATE
Ha pubaTa 0sXa OTpajieHH C Mpexa, 3a J1a ce OrpaHuIH
JOCTBIIBT Ha matunute. [Ipe3  excrnepuMeHTaTHUsS
TIeproJ Ha BCAKO Tate Osxa ocurypenu cpento mo 0.200
kg dypax aueBHO. Xpanara Oeliie 3ajaraHa AByKpaTHO B
JCHOHOIINETO (CYyTpUH U Bedyep), Ha Aurara Ha OaceifHa.
B ycnoBusATa Ha eKCIIEpUMEHTA, 3a XpaHEHE Ha IaTeTara
Oeme m3mon3BaHa cxema, B KosATo 50% OT Thproeckata
CMeCKa ChC ChABp)KaHHWe Ha eHeprus 12.2 MJ u cypoB
npotend 18.2%, Geme 3aMeHeHa ChC CMECKa IPUTOTBEHA
B CTOMAHCTBOTO (IIpW 3ama3BaHe HA CHEPruiiHa U
MIPOTEHHOBA CTOMHOCT), HA OCHOBAaTa Ha 3BbPHCHH U
CITBHUOTIIEIOB IIPOT, Oe3 M3MON3BaHe Ha MHHEPATHH
bypakd © OHOJIOrMYHO AaKTHBHH BEIIECTBA. 3a
MIPOYYIBAHETO HA IOBEACHUETO U BH3pacTOBaTa JHHAMHUKA
Ha €TOJIOTUYHUTE eJIeMEeHTH Osixa mpoBeneHu mer 10-
yacoBu HaOmroneHus (0T 8 10 18 1) OT Kpast Ha FoITn 10 Kpast
Ha aBrycT. HaOmoneHusTa ce mpoBexaaxa ¢ HHTEPBAIN
oT 7 aHM, B miepuoaa oT 28- 10 56— nHEeBHA BB3pACT. 3a
perucTpanys Ha TOBEICHUETO Oellle M3MON3BaH I'PYIIOB
XpOHOMETpaXX ¢ MHTepBasl oT 15 min. [ToBeaennero Ha
raTeTara € OMMCAHO Ype3 OTIENHU BHIOBE aKTHBHOCTH,
pa3meieHn Ha TPyNU— JABIDKCHHE Ha CyIla, MOKOH Ha
cymara (CTOST, JIe)KaT), XpaHEeHe, aKTUBHO (ILTyBaT) H
TIACHBHO (JIe)KaT) MOBECHNE BB BogaTa. MOHUTOPHUHT BT
Ha TIOBEICHHETO Ha MIOJIApUTE TOKa3Ba, 4€ € HaJINIe
3HAUMTENIHA [IWHAMHAKA Ha OTJACIHUTE €JIEeMEHTH Ha
MTOBEJICHUETO KaKTO B PAMKUTE HA JCHOHOIINETO, TaKa U
IIpe3 OTAEIHUTE Bb3pacToBH nepuoau.. C HampenBaHEeTO
Ha YTOWTENHUS MEepPHOA, TaTeTaTa OTACIAT II0-MaJKO
BpeMe 3a XpaHEHE M IMM0-Cad0 pearupar Ha 3ajlaraHeTo
Ha ¢ypaka. 3HauMTeNHAa dYACT OT [CHS IIaTerara
MpeKapBar Ha nqurara Ha Oaceiina. Hanmuie e TeHaeHIns
3a HaMaJsIBAaHE HA IMPECTOs Ha CyIIaTa 3a CMETKa Ha
npectost B OaceiiHa. C Bp3pacTTa narerara rnoBeue BpeMe
OTJENAT KakTO 3a TulyBaHe (MakcuMaiaHo Bpeme 33.6
min.h!), Taka U 3a mounBka B OaceifHa (MaKCHMAIHO
Bpeme 12.9 min.h"' ). Pubopbanute 6aceiiHu ocurypsipat
no0pu yciioBus 3a Mronapure. [Itunure ca 6umm ¢ 106po
CHCTOSIHUE HA TIepyIINHATa, 6€3 MPOSBU HA arpeCUBHOCT
1 KaHUOATU3bM.

INTRODUCTION
When applying intensive rearing the highly productive
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hybrids of birds are fed on balanced full-ration mixtures
in order to reach the maximum levels of productivity. The
good use of the free-range farm areas is the primary goal
under extensive and semi-intensive rearing of the birds.
According to Horsted [6] high-producing birds have
a huge capacity for finding and utilizing considerable
amounts of feed items from a cultivated forage area.

In the integrated systems fish-cum-ducks the fish-ponds
ensure additional sources of energy, protein, biologically
active substances to the ducks. The question is to what
extent the sources can be assimilated and how to stimulate
their maximum assimilation. De Vries [3] has noted that
in contrast to the intensive systems, the domestic birds
behavior at free-range rearing has not been investigated
well. The behavior of birds, reared at free-range systems,
is an important part of researches currently [6; 9; 10
etc.]. In this tendency, birds behavior at different feeding
approaches of extensive rearing is rather interesting.
Nielsen et al. [11] have established that broilers fed on
lower-energy ration, have spent more time on free-range
areas in front of the buildings, than those fed on high-
energy rations. Christensen and Nielsen [2] have not
established increase of foraging activity in search for
food at calcium insufficiency in broilers ration when bred
at free-range areas.

In this study we have set the aim to investigate the
daily dynamics of the separate elements of mule ducks
behavior, applying partial restriction feeding schedule at
conditions of integrated fish-cum-ducks rearing and its
change during the different age periods.

MATERIALS AND METHODS

The experiment has been carried out at the Institute of
Fisheries and Aquacultures, Plovdiv. For the purpose of
integrated rearing the mule ducks have been placed in a
net enclosure of carp-fattening pond with density of 340
p-ces.ha’!, on the pond dike of which a light shelter has
been built for accommodation of ducks. The ducks have
had at their disposal an unlimited access to the aqua-area
all day and night long. The fish feeding-troughs have
been net-enclosed to limit the access of ducks to it.

During the experimental period, each duck has received
0.200 kg at an average of forage daily. The food has been
supplied twice day and night (in the morning and in the
evening) on the dike of the fish-pond. At conditions of the
experiment, a schedule has been used for ducks nutrition,
in which 50% of the factory-made mixture with energy
content of 12.2MJ and raw protein of 18.2% has been
replaced by mixture prepared in the farm (preserving
the energy and protein value) on the basis of grain and
sunflower groats, without using mineral forages and
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biologically active substances.

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’-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 [4].

RESULTS AND DISCUSSION

The mule ducks behavioral monitoring has shown that
there is a considerable dynamics of the separate behavioral
elements within the framework of day and night, as well
as during the separate age periods (Table 1; Fig. 1-5).

When studying the behaviour of ducks (A. americana),
Michot et al. [8] also established a relationship between
the activities and the daytime hours, the interdependencies
varying during the period of observation. In some periods
the fowl preferred to feed in the morning, while in other
periods — in the afternoon. The time of the day also
influenced swimming.

The ducks have entered the fish-pond from the first day
after they have been transferred. The first behavioral
monitoring has been carried out on the second day after
the ducks have been transferred to the fish-pond. In all
hour periods, during the main part of the day the ducks
have stayed on dry land, the greatest relative share has
been occupied by time for lying (42.2-72.8%). The birds
have moved comparatively little — 0.33 to 2 min per
hour. A considerable reaction to forage supply has been
registered in the morning, when a maximum number of
feeding ducks — 64.4% has been registered, although
the same has been observed during the whole period
of monitoring. During the whole monitoring, with the
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exception of a short period of time from 10.15 a.m. till
10.30 a.m. actively swimming mule ducks have been
registered in the fish-pond, the maximum number—42.2%
have been registered at 4.30 p.m. Periodically, after 12
a.m. ducks resting in the water have been registered (Fig.
1).

A well-expressed reaction to the morning forage supply
has been registered also when monitoring the 5-weeks’ old
ducks (Fig. 2), when the maximum for the experimental
period motion activity on the dike (16.45%) has been
accompanied by a high intensity of forage consumption
(17.07%). During the remaining time of monitoring the
ducks have consumed forage periodically, and within the
time of 12.45 a.m. till 2 p.m. they have not been fed. In
general, it makes an impression that together with the
advance of the fattening period the ducks have spent less
time for feeding and have reacted more poorly to forage
supply.

In a study on the nutritional behaviour of Pekin ducks,
Bley and Bessei [1] established that the number of meals
per day decreased with age, while the duration and size
of meals as well as the speed of feed intake increased.
At 5-weeks' age during the greater part of the monitoring
swimming ducks have been observed, the maximum
number - 36.6% has been registered at 2 p.m. In general,
the ducks have preferred to rest on the fish-pond dike
and the resting time has been 31.5 to 49.0 min. per hour.
Rarely, the ducks have rested in the water, the maximum
number at a given registration has been 4.9% of the total
number of ducks.

At 6-weeks' age (Fig. 3), an increase in mule ducks’
preference to water has been observed. During the whole
period of monitoring, actively swimming as well as
resting in water birds have been registered. The greatest
activity in swimming has been registered in the period 9-
10 a.m., but during the remaining periods the activity has
been as high as 9.2 to 18.5 min. per hour. The maximum
number of ducks resting in water — 33.3% has been
registered at 11 a.m.

In comparison with the previous period, the feeding
time has been reduced. The motion on dry land has
been decreased, as well, on the account of the increased
motion activity in the water. The tendency for feeding
time decrease with the forage supplied, the dry land stay
decrease and the stay in water increase has been observed
particularly well from the ethogram of mule ducks on
7-weeks® age (Fig. 4). During the whole monitoring,
actively swimming and actively resting in the water mule
ducks have been observed in the fish-pond, the most
considerable number being registered from 9 to 10 a.m.
At the age analyzed, the number of ducks in the fish-
pond (swimming and resting) during the different hour
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periods has varied within 8.1 to 86.5%. The maximum
resting time on dry land has been reduced to 49.32%.
Characteristic for this ethogram is that the ducks have
been more active when consuming forage at the early
afternoon hours.

At the end of the fattening period, at 8-weeks' age, the
ducks® activity in the water has decreased as regards the
previous period but has remained comparatively high for
the whole monitoring period (Fig. 5). The greatest number
of swimming ducks has been registered at the beginning
and at the end of the daily monitoring. In comparison
with the previous period the feeding and the resting time
on the dike of the fish-pond have been increased.

In general, the behavioral ethograms of mule ducks at 4
to 8 weeks' age, bred at integrated fish-cum-ducks system
have demonstrated that a considerable part of the day the
ducks have spent on the fish-pond dike, with a tendency
for decreasing of the stay with the age. Towards 6-weeks'
age till the end of rearing, ducks stay in the fish-pond has
increased and not only the motion activity has increased
but the resting time in the water, as well.

When studying the behaviour of the Pekin ducks under
different technological regimes (bath (small pond);
trough; nipplebath; shower), Jones, et al. [7] established
that even when there was a free access to open water,
the ducks spent bathing less than 5% of the total time.
That is why the authors suggested that probably it is not
necessary to provide the ducks with a permanent access
to water for bathing throughout the day. We established
in our experiment that the mule ducks could actively use
water, especially with aging. At the age of 7-8™ weeks
swimming at the separate hours of the observation
occupied 12.86 to 56.08% of the time.

Together with the age advance the mule ducks have
been fed on the food supplied on the fish-pond dikes for
a shorter period of time. We should underline that there
are good conditions for living of mule ducks in the fish-
ponds. That is exceedingly important as the abnormal
behaviour makes raising of mule ducks problematic
[5]. In our experiment the feathers of the ducks were in
good condition. Under the conditions of our experiment
the fowls have been with a good plumage status. No
demonstrations of cannibalism and aggressiveness have
been observed.

CONCLUSION

The daily dynamics of behavioral elements of mule
ducks bred in fish-ponds has been cleared, by applying
a schedule of partial restriction. The fish-ponds have
been suitable for mule ducks rearing. The fowls have
had a good plumage status, without demonstrations of
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Tabmiua 1. YacoBa AMHAMKKA Ha €IEMEHTHUTE Ha MOBEACHUETO Ha MIOJIApHTE Ha Pa3lIyHa Bb3pacT
Table 1. Hour dynamics of behavior elements of mule ducks at different age
Enementu Ha noBezenuero / Behaviour elements

Yac Ha cymiara / on the side B Gaceiina / in the water
Hour JBmxar ce/ Crost/ Jlexar/ Xpansr ce/ ITnyBat/ Jlexar/
Move on the side Stay on the side Lay on the side Feed Swim Stay in the water
minh! % minh! % minh! % minh! % minh! % minh! %
4- ceMUYHA BB3PACT
8-9 1.00 1.67 9.33 15.56 43.00 71.67 0.00 0.00 6.67 11.11 0.00 0.00
9-10 033 0.56 6.00 10.00 31.00 51.67 12.00 20.00 10.67 17.78 0.00 0.00
10-11  0.67 1.11 12.00 20.00 38.67 64.44 5.67 9.44 3.00 5.00 0.00 0.00
11-12  0.67 1.11 233 3.89 38.00 63.33 9.33 15.56 9.67 16.11 0.00 0.00
12-13  0.67 1.11 6.67 11.11 34.00 56.67 6.67 11.11 11.00 18.33 1.00 1.67
13-14  1.67 2.78 6.33 10.56 38.00 63.33 3.33 5.56 9.67 16.11 1.00 1.67
14-15 033 0.56 10.00 16.67 43.00 71.67 1.00 1.67 4.00 6.67 1.67 2.78
15-16 133 222 5.00 8.33 37.33 62.22 6.00 10.00 9.33 15.56 1.00 1.67
16-17 1.00 1.67 11.00 18.33 2533 42.22 6.67 11.11 15.00 25.00 1.00 1.67
17-18  2.00 3.33 9.00 15.00 43.67 72.78 0.33 0.56 433 7.22 0.67 1.11
5-ceMUYHA BbB3pPacT
8-9 9.90 16.46 4.00 6.71 31.50 52.44 10.20 17.07 4.40 7.32 0.00 0.00
9-10  0.40 0.61 3.70 6.10 45.00 75.00 1.10 1.83 9.50 15.85 0.40 0.61
10-11  1.10 1.83 1.80 3.05 49.00 81.71 3.30 5.49 4.80 7.93 0.00 0.00
11-12 0.70 1.22 5.50 9.15 34.80 57.93 3.70 6.10 14.30 23.78 1.10 1.83
12-13  1.50 2.44 2.20 3.66 44.30 73.78 5.50 9.15 6.60 10.98 0.00 0.00
13-14  0.70 1.22 2.60 4.27 47.20 78.66 0.00 0.00 9.50 15.85 0.00 0.00
14-15  0.70 1.22 7.30 12.20 43.90 73.17 0.70 1.22 6.60 10.98 0.70 1.22
15-16 1.10 1.83 3.70 6.10 42.80 71.34 6.20 10.37 5.50 9.15 0.70 1.22
16-17  2.60 4.27 5.50 9.15 39.10 65.24 3.30 5.49 9.10 15.24 0.40 0.61
17-18 1.8 3.05 2.6 4.27 443 73.78 6.6 10.98 4 6.71 0.7 1.22
6-ceMUYHA BB3PacT
8-9 0.00 0.00 16.90 28.21 10.00 16.67 15.00 25.00 17.70 29.49 0.40 0.64
9-10  0.40 0.64 6.20 10.26 25.80 42.95 0.80 1.28 23.80 39.74 3.10 5.13
10-11  0.80 1.28 4.60 7.69 43.10 71.79 0.80 1.28 9.20 15.38 1.50 2.56
11-12 0.40 0.64 3.10 5.13 29.20 48.72 1.50 2.56 16.50 27.56 9.20 15.38
12-13  0.00 0.00 5.40 8.97 32.70 54.49 1.50 2.56 18.50 30.77 1.90 3.21
13-14  0.80 1.28 3.10 5.13 35.80 59.62 1.20 1.92 13.10 21.79 6.20 10.26
14-15  0.40 0.64 5.80 9.62 36.50 60.90 1.20 1.92 11.20 18.59 5.00 8.33
15-16 0.40 0.64 5.80 9.62 38.10 63.46 0.40 0.64 13.50 22.44 1.90 3.21
16-17  0.00 0.00 3.50 5.77 39.60 66.03 0.80 1.28 15.80 26.28 0.40 0.64
17-18  0.80 1.28 6.90 11.54 31.20 51.92 1.20 1.92 17.70 29.49 2.30 3.85
7-ceaMUYHA Bb3pacT
8-9 1.60 2.70 9.70 16.22 17.40 29.05 0.40 0.68 19.10 31.76 11.80 19.59
9-10  0.00 0.00 9.30 15.54 6.10 10.14 0.40 0.68 33.60 56.08 10.50 17.57
10-11  0.00 0.00 4.90 8.11 27.20 4527 0.00 0.00 18.20 30.41 9.70 16.22
11-12  2.40 4.05 5.30 8.78 29.60 49.32 1.20 2.03 15.40 25.68 6.10 10.14
12-13  0.40 0.68 9.70 16.22 20.70 34.46 0.00 0.00 19.90 33.11 9.30 15.54
13-14  0.00 0.00 3.60 6.08 26.80 44.59 5.70 9.46 19.50 32.43 4.50 7.43
14-15  0.80 1.35 9.70 16.22 27.20 4527 2.00 3.38 15.40 25.68 4.90 8.11
15-16  0.40 0.68 6.90 11.49 23.90 39.86 1.20 2.03 22.30 37.16 5.30 8.78
16-17  0.00 0.00 6.90 11.00 29.60 49.32 0.40 0.68 15.40 25.68 7.70 12.84
17-18  1.60 2.70 3.60 6.08 17.40 29.05 1.60 2.70 23.90 39.86 11.80 19.59
8-ceMUYHA BB3pacT
8-9 1.30 2.14 5.10 8.57 29.60 49.29 0.00 0.00 18.40 30.71 5.60 9.29
9-10  0.40 0.71 3.00 5.00 19.30 32.14 0.00 0.00 24.40 40.71 12.90 21.43
10-11  0.40 0.71 5.10 8.57 18.40 30.71 5.10 8.57 20.10 33.57 10.70 17.86
11-12 130 2.14 4.30 7.14 41.60 69.29 2.60 4.29 5.10 8.57 5.10 8.57
12-13  0.40 0.71 3.00 5.00 43.70 72.86 0.00 0.00 9.00 15.00 3.90 6.43
13-14  0.40 0.71 6.00 10.00 36.40 60.71 2.10 3.57 7.70 12.86 7.30 12.14
14-15  2.10 3.57 10.30 17.14 24.90 41.43 2.10 3.57 12.40 20.71 8.10 13.57
15-16  0.40 0.71 4.70 7.86 38.60 64.29 4.30 7.14 8.60 14.29 3.40 5.71
16-17  0.90 1.43 3.40 5.71 30.00 50.00 3.00 5.00 16.30 27.14 6.40 10.71
17-18  0.40 0.71 8.60 14.29 12.90 21.43 5.60 9.29 29.60 49.29 3.00 5.00
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PONDS UNDER DIFFERENT NUTRIENT REGIMES.

II. AT APPLYING THE SCHEME OF FEEDING WITH PARTIAL RESTRICTION.

cannibalism and aggressiveness. As regards behavior,
a considerable dynamics of the separate elements can
be seen, both within the day and night round, as well
as during the separate age periods. Together with the
fattening period advance, ducks have spent less time for
feeding and have reacted rather weakly to forage supply.
A significant part of the day the ducks have spent on the
fish-pond dike. There has been a tendency for decrease of
dry land stay on the account of the stay in the fish-pond.
Together with the age advance the ducks have spent more
time for swimming (max time 33.6 min.h'), as well as for
resting in the fish-pond (max time 12.9 min.h).
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