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ABSTRACT

The effect of Laktina® probiotic on some major characteristics of the reproduction capacity of Muscovy duck (White
variety) has been studied. The experiment was carried out with 96 ducks in their first reproduction season, distributed
into an experimental and a control group of equal numbers. The combined forage for feeding the experimental group
contained 500 g/t of the tested probiotic. The following characteristics were studied: egg production, egg weight,
fertility and viability (hatchability of fertile eggs).

It was established that the average egg production (93.91 versus 67.88 eggs per duck) and the egg-laying intensity for
the period (45.92 versus 34.63 %) were in favour of the group receiving probiotic, the advantage being statistically
significant (p< 0.001) and sustainable throughout the season. The advantage of 2.33 g in the egg weight (p< 0.001)
of the control group was explained by the significantly increased laying capacity of the ducks from the experimental
group.

No effect of Lactina probiotic was established on egg fertility and viability.
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DETAILED ABSTRACT

[IpoOuoTHiMTe Cce pasmiexaar Karo alTepHaTHBa
Ha HYTPUTHBHUTE aHTHOMOTHIIM TIPU XpaHEHE Ha
CEJICKOCTOIAHCKUTE KUBOTHU U NITUIH [2].

Cropen Koudelaetal. (1997) [7] experimental application
of probiotics changed the laying curve, laying intensity
and basic egg technological properties. ITomoxureaHo
BB3meiicTBHe on egg production, egg weight and egg
quality mpu KOMOMHHPAHOTO WJIH CaMOCTOSTEIHO
npuiiaraHe Ha eH3MMH U npoduotuny in laying hens ca
noxyunin u [13, 14].

[MpousBexnanusT B bbearapus npobuoruk “JlakThna”
®  cpappka JNHO(WIN3ApAHH IAMOBE OT POJOBE
Streptococcus u Lactobacillus. HeroBoro ctumysupario
JeficTBUE € MPOYYEeHO MpHU yrossaHe Ha mpaceta [12 | u
3avimm [11].

B HacTosmoOTO NpOyYBaHE € W3NMHMTAHO BIMSHHUETO Ha
npobuoTuk Laktina® BbpXy OCHOBHHM XapaKTEPUCTHKH
Ha BB3IPOM3BOIUTENHATA CIOCOOHOCT Ha MyckycHa
narunia (White variety). OnurbT ¢ mpoBemeH ¢ 94
€IHOTOJIMIIIHM HOCAuKd OT BUIa MycKycHa TNaTHua,
MIPOM3XOKAAIIN OT €JHO M CBHINO JIIOMUIO U PasieiIeHH
Ha 2 rpynu. OnurTHara rpyna Ioiydyasarie MpoOUOTHK
“JlakTuHa®” OT WU3MIONBaHE JO Kpas Ha ONUTa B
konnuectBa: 1-28 nen — 1 kg/ToH, o 29 nen 1o kpast Ha
ormuta — 0.5 kg/ToH xoOuHupan gypax. KomOnHupanust
(bypax, n3xpansaH Ha Bolist oT heBpyapu 70 aBrycrt, 2004
roJrHa, O0e MmocTosiHeH U chabpkaie (B 1 kg dypax):
obmenna eneprust — 11.5MJ, cypoB mpoteun- 15.5%,
ym3uH- 0.65%, metnoHuH+1HCTHH-0.45%, Ca- 2.5% u
06111 P- 0.6%. IItununTe ce oTmiexnaxa o 48 B rpyna, 1o
KOHBEHIIMOHAJICH HA4YWH, NPU EKCTEH3MBHA CHCTEMa Ha
IIPOM3BOJICTBO, B 3aKpHUTa Crpaja ChC CEMEHHU THE3Ja,
TIPY TI0JIOBO ChoTHOWIeHUE 1: 6. Te memoronumrHo nMaxa
HEOrpaHW4eH JIOCTBII JI0 JABOpYETa C TBbpJa HACTUIIKA.
[Ipoyuenu ca HocnuBocT (egg production), egg weight,
fertility and viability (hatchability of fertil eggs).

He ce ycranoBsiBa BiMsiHEE Ha M3MMTBaHaTa jJ00aBKa 1o
OTHOILICHHE Ha Bb3PacTTa Ha MPOHACSHE U Bb3pacTTa Ha
nocrurane Ha 10 u 50 % MHTEH3UBHOCT Ha sSIUIIECHACSHE,
KakTO M BBPXY NPOABIDKUTEIHOCTTa HA SHUICHOCHUS
TIEpHOI.

[Tpunoxennero Ha npoduotuk JlakTMHA € JOBENO JI0
3HAQUUTEJIHO M CTAaTHCTHYECKH JIOCTOBEPHO IOBHUIIABAHE
(p<0.001) Ha WHTEH3WBHOCTTA Ha SIAIICCHACSHE,
PECIIEKTHBHO- Ha CpeaHaTa HOCIMBOCT NPH ITHIUTE,
noxydaBanu npobuotuk. Cpennara HociuBocT (93.91
cperry 67.88 siilia OT maTHIla) U MHTCH3MBHOCTTA Ha
siiecHacsiHe 3a mepuona (45.92 cpenry 34.63%) ca
B I0J3a Ha Trpylara, IojlydaBana IpOOHOTHK, KaTo
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MPEBB3XOJCTBOTO €  CTAaTHCTHYECKH  JOCTOBEPHO
(p<0.001) u ycToitunBo mpe3 Leaus ONUTEH MEPUO.
IIpeBw3xoncreoro ot 2.33g B Macara Ha sifnara
(p<0.001), mosnyueHn B KOHTpOJHATA Ipyla OTAaBaMe
Ha 3HAYUTEJIHO IOBHIIEHATA HOCINUBOCT HA MATUIIUTE OT
OIUTHATA TpyIa.

He e ycraHOBeHO BiMsSHME Ha M3IMUTBAHMS MPOOMOTHK
BBbPXY OIUIOJICHOCTTAa W JIIONIMMOCTTa Ha slIara, |
HUBaTa Ha eMOpHOHAJIHA CMBPTHOCT IO TEPUOAM Ha
eMOPHOHAIHOTO pa3BHUTHE.

INTRODUCTION

Probiotics were discussed as an alternative to the nutritive
antibiotics in feeding agricultural animals and poultry
[2]. They are biostimulators and immunomodulators [1]
containing live or lyophilizing bacterial cultures, which
regulate and optimize the ratios among the different
types of microorganisms in the digestive system,
preventing upsets and exerting a stimulating effect on the
disintegration and absorption of the nutrient substances.
Lactina® probiotic produced in Bulgaria contains
lyophilizing strains of Streptococcus and Lactobacillus
genuses. The standardized product contains CFU - min
1.10%/g and lactic acid 2,0 - 2,6 %. Its stimulating effect
was studied in fattening pigs [12] and in rabbit breeding
[11]. The amounts recommended to be added to the
combined forage for poultry were from 300 to 900 g/t.
Surdjiiska et al., 2004 [11] reported that after adding
500 g/t of Lactina in broiler raising 12 % higher growth
was obtained, the forage utilization was 5,5 % better and
the breast musculature contained more proteins and less
fats.

Our studies [9, 10] showed that adding Lactina probiotics
in standard combined forages for growing ducklings for
reproduction enabled the rapid overcome of the “crises of
feather loss”, as well as achieving higher growth (over 15
% for a 70-day period), decreasing the expenses for forage
(about 18 %) and increasing the content of proteins and
essential aminoacids in the breast musculature.
According to Koudela et al. (1997) [7] experimental
application of probiotics changed the laying curve,
laying intensity and basic egg technological properties.
A positive effect on egg production, egg weight and egg
quality in combined or separate application of enzymes
and probiotics in laying hens was also obtained by Yalcin
et al. (2000) [13, 14].

The aim of the present study was to investigate the effect
of Lactina® probiotics on some major characteristics of
the Muscovy ducks reproduction capacity.
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MATERIALS AND METHODS

In the period February — August 2004 an experiment was
carried out with 96 one-year layers of Muscovy duck
species (White variety) originating from a single hatch
and divided into two groups. The experimental group
received Lactina® probiotic from hatching to the end of
the experiment at the following rates: 15-28" day — 1 kg/
t, from 29" day by the end of the experiment - 0.5 kg/t of
combined forage. The combined forage fed volitionally
from February until August 2004 was one and the same,
containing (in 1 kg of forage): metabolizable energy - 11.5
MlJ, crude protein — 15,5 %, lysine — 0.65 %, methionine
+ cystine - 0.45 %, Ca - 2.5 % and total P - 0.6 %.

The poultry were raised by 48 in a group, following the
conventional method, at an extensive production system,
in a building with family nests, the sexual ratio in the
groups being 1 : 4,5. Throughout the year the ducks had
an unlimited access to inner yards with hard pavement.
Everyday control of the duck survival and the group
laying capacity was conducted. On the basis of the daily
group laying capacity, the week, month and annual (28-
week period of laying) egg intensity were calculated, as
well as the mean number of eggs per duck for a laying
year. The age of achieving 10 %, 50 % and the highest
laying capacity and the duration of the egg laying period
were established. Laying intensity for a week, month and
the laying period were calculated by the formula:

[=Ne x100/Nd x7(30, (28, 31 or 196)), where

I — egg laying intensity

Ne — number of eggs for a week (month, reproductive
period)

Nd — number of ducks

7(30, (28,31 or 196)) —number of days in a week (month,
reproductive period = 28 weeks= 196 days)

In order to characterize the egg weight, about 50 % of
the eggs laid in both groups were weighted by electronic
scales OHAUS-2000 with a precision of = 0.01g. The
incubation egg qualities were detected in a private
hatchery by incubating 450 eggs from each group,
produced in the period of highest laying capacity. Testing
by the ovoscope method was carried out on the 9% day
of the embryonic development for establishing egg
fertility.

The following characteristics were reported: beginning
of laying (age of reaching 10 % of laying capacity), age
of achieving 50 % of laying capacity, laying intensity,
average laying capacity of a duck, duration of the laying
period, egg weight, fertility and hatchability.
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RESULTS AND DISCUSSION

The first egg laid for both groups was registered at the
end of the first decade of February — at the duck age of
27 weeks, and, 10 % and 50 % of laying capacity was
reached also for both groups at the end of the first and in
the middle of the sixth week of laying, respectively, (Fig.
1). Although the ducks from the control group reached the
highest laying capacity (59.01%) at the end of the sixth
(third week of March) and those from the experimental
— in the eighth week of laying (end of March), the peak
for the latter (69.64%) was significantly higher (p<0.001)
and its reaching was preceded by constant and stable
increase of the laying capacity. Three more peaks of
laying intensity were registered for the experimental
group: in the 12" week (end of April) - 68.45 %, 16" (end
of May) - 66.07 % and 21* (end of June) - 61.31 %. At the
same time the layers from the control group reached their
first peak abruptly, after five weeks of laying capacity at
a poor level of 10 — 15 %. Two more peaks of laying
capacity were reported for them, which were statistically
significant at a lower level (p<0.001) compared to
the experimental - 55.90 and 51.71 %, reached in the
12" (end of April) and 20" (third week of June) week
of laying. That resulted in significantly lower laying
intensity during the whole reproduction period - 34.63
versus 45.92 % (p<0.001) and the lower average laying
capacity - 67.88 versus 93.91 (p<0.001) eggs per duck
(Table 2). The monthly levels of egg laying confirmed
the above-mentioned (Table 1). The differences between
the groups were always in favour of the experimental
one and they were either of high (p<<0.001) or of medium
(p<0.01) statistical significance. The monthly peaks of
egg laying were reported in May - 62.25% (the decline in
the following month being only by 2.22 %) and in June
- 52.05 % (the decline in the following month being by
18.02 % (p<0.001) for the experimental and the control
groups, respectively. Due to the same breeding conditions
and the same age and weight of the ducks from the
experimental and the control groups, we attributed the
differences obtained in the laying capacity only to the
positive effect of the probiotic included in the forage.
Egg laying in both groups continued for 28 weeks.

Table 1 also presents the monthly values of the egg
weight. With the rapid increase of the laying intensity
in the experimental group, statistically significant
(p<0.001) monthly differences in the values of that index
were reported in favour of the control group. As a result
of that the mean egg weight in the reproduction period
was 75.81 g for the control group and 73.48 g for the
experimental (p<0.001) one.

The lowest egg weight in both groups, excluding the first
laying month, was detected in the months with laying
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Table 1: Egg laying characteristics

Month Laying intensity Egg's weight
With Probiotic No Probiotic With Probiotic No Probiotic
February 15.28 n.s. 10.35 n.s. 66.51+£0.27 67.24+0.29

ala2a3a4a5 ala2a3a4a$5 ala2a3a4aSa6 ala2a3ad4a5a6

March 45.83 *** 35.57 #** 73.48+0.25 *** 75.71£0.29 ***
ala6a7a8a9 bl ala6a7b1b2 ala7a8a9cl ala7a8a9al0

April 59.67 *** 42.5] *** 76.19+£0.21 *** 78.27+0.27 ***
a2a6al0 a2a8a9b1b3 a2a7al0all a2a7allblb2

May 62.25 *** 45,32 #*k 73.70+£0.20 *** 77.28+0.25 ***
a3a7allal2 a3alOallb2cl a3alOal2al3 a3a8blb3al2

June 59.97 ** 52.05 ** 74.13+£0.20 *** 76.29+0.23 ***
a4a8al3al4 ad4a6a8al2al3cl a4clallald adallb3al3b4

July 43,15 ** 34.03 ** 75.88+0.23 *** 77.16£0.26 ***
a5allal3al5 bl a5al0al2al4b3 a5a8al2 a5a9b2b4ald

August 18.21 n.s. 12.89 n.s. 76.91+£0.27 *** 78.72+0.31 ***

a%9al0al2al4al5s a7a9allal3al4 a6ba9allal3al4 a6balOal2al3al4

Total 45.92 Al 34.63 Al 73.48+0.08 A2 75.81+0.10 A2

Differences were significant at: A, a - p<0.001; b - p<0.01; ¢ - p<0.05

Table 2: Egg fertility and hatchability

Indices With Probiotic No Probiotic
Egg production, number of 9391 a 67.88 a
eggs
Fertility, % 95.71 96.17
Viability, % 80.95 81.47
Mortality, %
1 - 10 day 2.86 2.78
11 - 30 day 2.31 3.52
31-35 day 13.17 12.00

Differences were significant at: a - p<0.001
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Figure 1: Laying intensity
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capacity peaks (May - 73.70 g for the experimental group
and June - 76.29 g for the control group. What is more
the decrease of the index for the ducks receiving the
probiotic in the months April — May (May — June for the
control) was by 2.49 g (p<0.001) versus 1 g in the control
group (p<0.01). And reaching the higher egg weight
again was very slow despite the continuing growth and
development of the young one-year old ducks. The latter
fact was a consequence of the stable high level of laying
capacity in the experimental group maintained until the
middle of July. In the layers from the experimental group
accumulation of the effects of high laying capacity and
high atmospheric temperatures in July — August were
observed affecting the egg weight and leading to its
decrease. At the same time in the control fowl the high
temperatures did not depress the increase of the egg
weight, which resulted from the continuing growth and
development of the one-year old ducks. The existence
of statistically significant monthly differences in the egg
weight within each of the experimental groups could also
be explained by the continuing growth and development
of the layers in their first laying year.

Egg fertility and hatchability (Table 2) as well as the
embryonic mortality by incubation periods, obtained for
the two groups, did not differ and did not deviate from
the characteristics of the Muscovy duck species, reported

by [3], [4], [5], [6] and [8].

CONCLUSIONS

1. No effect of the studied additive was detected on the
beginning of laying age and the age of reaching 10 % and
50 % laying intensity, as well as on the duration of the
laying season.

2. The application of Lactina probiotic has led to
significant and statistically proven increase (p<0.001)
of the laying intensity and, respectively, of the average
laying capacity of the fowl receiving the probiotic.

3. As a result of the proven higher laying intensity
throughout the whole experimental period (p<0.001) for
the ducks receiving Lactina probiotic, the eggs laid by
them had lower weight compared to the control group
(p<0.001).

4. No effect of Lactina probiotic was established on egg
fertility and hatchability and on the level of embryonic
mortality by periods of embryonic development.

REFERENCES

[1] Balevi-T; Ucan-US; Coskun-B; Kurtoglu-V;
Cetingul-S, 2000, Effect of commercial probiotics in
the diet on performance and immune system in layers,

J. Cent. Eur. Agric. (2004) 5:4, 353-358

VIABILITY IN MUSCOVY DUCK (CAIRINA MOSHCATA)

Hayvancilik-Arastirma-Dergisi., 10: 1-2, 25-30.
[2] Chomakov H., S. Boycheva, S. Grozeva, 1990,

Anticolin probiotic and its application in pig breeding,
Biotechnology, 2, 24-27.

[3] Frank C., 1989, Realisation of Poultry Breeding
Program - Contribution to the 40™ Anniversary of the
German Democratic Republic, Tierzucht, 43: 1, 7- 9.

[4] Fuan L., 1985, The Parched Rice Incubation
Technique for Hatching Ducks Eggs, Proc. of Workshop
at CIPANAS, Bogor, Indonesia, November 18- 22,
1985.

[5] Hodgetts B., Tullett S. G., 1991, Current
hatchabilities in species of domestic importance and
the scope for improvement, Avian-incubation. 139-144;
Poultry Science Symposium No. 22.

[6] Kamar G. A., H. Hussain, L. Goher & M. M. el
Nadi, 1984, Egg Characteristics and Monthly Differences
Affecting Fertility, Hatchability and Embryonic Mortality
in Pecking Ducks, Egypt. Journ. of Animal Production,
24,N° 1- 2, p. 137-150.

[7] Koudela,-K.; Buresova,-M.; Vomelova,-D.;
Sanchez,-D.; Nyirenda,-C. C. S.; Paseka,-A.,1997,
Experimental influences of probiotics Lactiferm on egg
laying characteristics in Gallus domesticus, Scientia-
Agriculturae-Bohemica, v. 28(2) p. 129-146.

[8] Nickolova M., 2003, Study on some major
reproduction factors of Muscovy ducks (Cairina
moschata) with elements of the incubation technology,
PhD thesis /in Bulgarian/.

[9] Penkov D., V. Gerzilov, M. Nikolova, A. Genchev,
2004, Study on the effect of Lactina probiotic in nature
friendly feeding of Muscovy ducklings. I. Growth
capacities, Animal Science, 4 (in print).

[10] Penkov D., V. Gerzilov, M. Nikolova, 2004,
Study on the effect of Lactina probiotic in nature friendly
feeding of Muscovy ducklings. II. Slaughtering indices
and chemical composition of breast and thigh muscles,
Scientific Works of the Agricultural University — Plovdiv
(in print).

[11] Surdjiiska S., G. Valchev, S. Grigorova, D.
Stoyanov, M. Dimitrova, 2004, Alternative sources of
nutritive antibiotics as growth regulators in combined
forages, Forages and Nutrition, 2, 18-20.

[12] Valchev G., 2004, Probiotics as an alternative
of nutritive antibiotics in growing pigs, Forages and
Nutrition, 1, 9.

[13] Yalcin,-S. Kahraman, Z.; Gurdogan,-T,;
Dedeoglu,-H.E. Kocaoglu, B., 2000, The usage of
enzyme and probiotics in laying hen rations containing

357



Matina NICKOLOVA, Dimo PENKOV

sunflower seed meal, Journal-of-Poultry-Research, v.
2(2) p. 25-32.

[14] Yalcin,-S. Kahraman, Z.; Dedeoglu,-
H.E. Yalcin, S., 2000, The usage of enzyme and

358

probiotic in laying hen rations containing sunflower
seed meal: 2-The effect on egg quality, Journal-of-
Poultry-Research, v. 2 (1) p. 19-24.

Journal of Central European Agriculture Vol 5 (2004) No 4



