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ABSTRACT

A total of 3522 cggs were analysed to determing whether duration of egg storage and warming
treatments during storage significantly effects incubation performance of Muscovy ducks. The eggs
were collected and assigned randomly to one of the six storage treatments grovps: 3, 7, or 14 days of
storage, always below the physiolegical zero {18°C) and 3, 7, or 14 days of storage with a daily
warming for hall an howr at 37°C. Fresh egg weight was recorded. The eggs were placed on metallic
egp flats and were daily tumed during storage. Weight of each egg was measured after storage to
determine amount of weight lost dering storage. Mortality was highest in eggs that were stored for 2
Tonger period of time. Daily warmed egps had significamly higher hatching rase at 7 days of pre-
incubation siorage than cggs stored always below the physiological zero, One of the reasons for the
increased incidence of embryonic mortality in epes that were stored for longer pericds may be related
1o the increased egg weight loss during storage.
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INTRODUCTION

It is well documented that epg storage edoces embryonic viahility (hatchability of forile cggs)
{Proudfoot 1269, Decuypere et Michels 1992; Meijerhof 19923 Ege weight 1055 also increases as the
number of days of storage is extended (Paci et al. 1991). Basal rescarch indicates that during storage
there is no discemible embryonic development and the embryo temain in a state of embryonic dtapmuse
when the eggs are held at temperatures below physiological zero (20°-21°C), However, embryonic
developmeni shill occur during sioeage, aithough at a mininm rile and in a disproportionate way, and
st such growth may contribute to the decline in viahility as the storage period increases. In addition the
stage of embryonic development dererming the embryo viability, too (Lundy 1969; Mayes et al. 1984;
Meijechof 1992). The number of cells contained by the biastoderm before incubation depends from g lot
of factor such as specic, strain, parental age, individual bird variation, egg weight, position of the egg in
the sequence, type of the nest. egg collection pallern, smbient temperature and, for last but not in the
least, it is influenced by the length, temperature, humidity, gascous environment and ofientation of the
eggs in the siorage period. Environment in the storage room determine the rale of survival of (he
original cells and the rate of replacing with the new celis {Petific 1991). In East Asiz, where duck's epgs
are yet stoced and antificially incubated by traditonal methods, since the second century before Christ,
the hatchery-man stores the duck’s eggs at 4 temperature below or near to the physiological zero and,
once a day, he heats eggs in the bright sun for 2 short period by simply placing them under the mun
{Bagliacca 1991: Nguven Thi Miah 1992 Nguyen seng Hoan 1991; Liu Fuan 1985). This techaclogy is
nat strange since copy the natural behaviewr of the ducks which are wsed 10 remain on the nest for some
time before the lay of each egg and gave good results when applied to long storage of Pekin ducks
{Pinget et al. 1989). The hypothesis (ested in s ol was that warming treatments during storage,
which reproduce the natwral behaviowr of ducks, may increase embryo viability in cges of Muscovy
duck.

MATERLALS AND MEJHODS

Stocks and housing

Eggs weighing between 65 (0 112g were collected from an ltalian swrain of Moescovy duck. The binds
were housed in pens with a room tempeadune of 2070 and the phowperiod was 14 h light: 10 b dark
with lights on at 0T:00 h, The male:female rato wias 105 and ducks were 55 wk of age dwing egg
collection perwd. Each deep litter rearing pen had 40¥} ducks and the eggs were taid on colony nests or
on the hiter. A typical kayer dicl containing 4.37% Ca, 09% P, 17% CP, and 2.685 Keal ME/kg was fed
ad [ibirurn Inlake,

Eaxperimental design and meih f stor; ng ing

The caperiment involved 3522 cpgs, collecled over o 2 duy pedod. Each day the eggs Laid wers
gathered, placed with small end down on metatlic egg fiats, washed and fumigated. The second day alt
eggs were {ransporied 10 (the batchery for dhe siorage and divided randomly into six experimental
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groups. Three of the six groups were stored at a constant temperature of 18+1°C, while the other three
groups were stored at 18°C and daily warmed for half’ an hour 10 37°C. Each experimental group of (he
two storage treaiments were subjocied o one of three diffcrent storage periods: 3, 7, or 14 days. All
eggs were daily tumed. The temperature of 18°C was chosen as it has been recommended that duck’s
eggs be stored at 16-18°C for storage less than 7 days and 11-12°C for storage longer than 7 days.
Netherless in Vietnam the temperature is maintained not so far from the physioingical zero (Bagliacea
1951; Ngoyen Thi Minh 1992; Nguyen song Hoan 1991). All eggs were weighed prior to, and
immedialely after starage. Incubation was carricd out in an automatic incubator with hourty tuming of
160°. The eggs were daily sprayed from the 10th to the 30th days, according to the techrology used for
ducks eggs (Baghiacca et al. 1989, 1991). Candling was done at the 10th and the 30th day of incubation
and the infertile and with embryo dead cggs were broken and dead controlled by direct exam of th
volks.

Statistica) analysi

The data were analysed nsing least squares analysis (Wilkinson, 1988). Source of variation were
storage with or without daily warming (treatments 2} and storage length (days 3). Least squares means
and standard deviations were calculated for loss of egg weight. The relationship between fertility,
mortality, and hatchability with Jength of slorage and treatments was analysed using log-lincar models
and the chi-sguare test of independence.

RESULTS AND DISCUSSION

With 3 days of storage, hatchability was not affected by treatments. With 7 days of storage the best
resolts were obtained by daily warmed cggs and with 14 days of storage, hatchability decreased so
greatly in both group {probably due to the relatively high temperature of storage chosen) that the best
results obtaincd by daily warmed cggs did not differed significanily from the unwarmed epgs (table 1).
Incidence of dead embryos followed Ihe trend of Rarched duckiings but with 14 days of storage a
tendency to higher mortality rate and a significative higher fertility rate than in the eggs kept always
below the physiological zero was observed in daily warmed eggs. Since longer storage determine very
early mortality (by increasing the number of eggs which (auli of restart cell division), most of the égga
classified as infertile 1o candling and to the following brochure and examination of the yolks were
probably incorrectly assigned to the infertile group: it is advisable that they were not infestile but with
cmbryos which faulied the restart of cell division (very early dead embryos). The daily warming,
evidently allow to a higher number of eggs, than unwarmed eggs, to Testart ccll division; however the
effect of the long storage time is not completely cancelled and some embryos, which succeeded in
restarting growth. showed later & moriality resuiting in a trend wo higher incidence of dead cmbryos.

Weight loss during storage was always significantly higher in the eggs with periodic warming
during storage 1han in the egys stored at constant temperature, AS il has been recommended that egg
weight loss during storage should reach the maximum valye of 1% (Ooslerwond 1987, Paci et al. 19913,
the weight loss observed at 14 days is foo high and may he the causc of the observed tendency to the
increasing of embryo dead.

“The resulis of the present research show that also in Muscovy duck the warming ol the cggs during
storage may reduce the ncgative effccts of the storage time. For longer storage time, 14 days. the
number of the temperature of the warming treatments must be reduced so to reduce the egg weight loss,
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Table 1 - Effect of datly warming and storage-length on haiching resulis

infertile egps
TREATMENT STOFAGE - LENGTH TOTAL
3 days 7 duys 14 days
CONTROL  n, 14 a 57 a 151 h 242
% 6.97 NS 9.12 B 23.5 Bf 138 B
DAILY
WARMING n. 27 a kxj A 99 h 163
ki 5.59 NS 5.85 A 15.2 Al 924 A
TOTAL n 61 94 250 405
628 o 748 . 1932 ] 115
dead embiryos
TREATMENT STORAGE - LENGTH TOTAL
4 days 7 days 14 days
CONTROL  n. &% a m %4 4 574
k2 18.0 NS 355 B 409 N$t 327 NS
DAILY
WARMING  n, 108 a 184 h 298 n 590
% 22,4 NS 29.1 A 45.9 NS| 334 NS
TOTAL n. 199 406 562 1164
20.2 a 32.3 1y 434 r 330
hatched ducklings
TREATMENT STORAGE - LENGTH TOTAL
4 days 7 days 14 duys
CONTROL 366 ~ 346 h 229 a 341
% 75.0 NS 554 A 356 N§| 536 A
DALY
WARMING  n. 348 a 411 h 253 ~ 1012
o 72.1 N§ 65.3 B 38.9 NS$| 573 B
TOTAL n. 714 757 482 1953
735 i 6).2 h 37,25 a 55.5

note: values with differcnt fetters in a column (A, B) ar row {a.b.c) atc significantly difforent {P<05}
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Table 2 - Effect of daily warming and storage-length on egg weight loss

TREATMENT STORAGE - LENGTH TOTAL
3 days 7 days 14 days

CONTROL = 354 612 610 576
% A7 a A48 b B4 .50
g 143 A 306 A 688 Al 200 A
s.dev. 104 111 216 264

DAILY

WARMING  n. 352 612 6i2 1576
% 32 a T2 b 156 ¢ 87
P 267 B 593 B 1286 Bl 115 B
sdev.| 491 217 313 A%0

TOTAL n. 706 1224 1222 3152
% 25 a 60 b 120 ¢ .68
g 205 495 199 562
sdev.| 115 199 A4m 042

noic: values with different Ietters in 2 column (A, B) or row (a,b,c) arc significantly different {P<.058)
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M. Bagliacca, et al,

Do you investigate egg weight effect on haiching resuin?

Yes, in the (st approsch (o the statisical analysis we controdied if there were infemelions between the

weight of the egas and the different expenmental ireaiments. We did not anaiyse the variabic "egg

weight" 83 4 conlinuous variathe even if the distribution of the weighis was conti (soe the pé )

and surely the effect of daily warming is a continugus phenomena but we choose fo inscrt in the

skuistical model three differenr categories of weight (lighter than 74 grams, hetween 74 and 90 grams,

and heavier than 90 grams). The reason of this choose was that only the cggs withia this big category 74

- 30 grams are incubated in commercial duck hatcherics, All the cgps bearing o the lighter and the

heavicr categories are commonly discarded.

The resulis of this preliminary statlstical analysis:

- confirmed the big reduction of hatchability of the cggs beuring 1o the heavier catagory, which justify
their discharge wn commersial hatcheries (P01},

- Did not show any significative reduction of hatchability in the eggs bearing o the lighter categary,
whtich mighl be incubuted with good resulls. OF courde by accepling lighter ducklings!

- Showed that thire was 1o tend to intericlions between the experimental treatmenis and the caicgaries
of egg weight so that we tliminated the egg weight categories in the fina statistical model.

diztributicon of tha agygs per category of welght

- a0
=ET-I
ropoartion
prop - mca count
pl:r o100
— | 100
oom
ﬂhL -
[ 3=] e ERT=) 14

g welpht

Why il is necessary lo o duck egygs 129° duriog incubation and storage?

The ‘mcubamm used gnd made ir aly Tum the cggs $60° while the most im.ub.uors made all over thc

Huwcvcr I wru u: J'Pmi.""lhl.‘l' thai S‘.rboul “at the TR uumpcan Puul:ry Cnnf::cucc in Puris (1940),

ohserved an mmprovement of haichability in duck eggy incubated n horizontal pogition in tespect © the

eggs incubated tn vartical position in an incybator wiich mumed he eggs pnly £45° In later experiments

with incubators which turncd the egas £60°, in which we always oblained very good hatching results

ifur 3 review see Bapgliacea ¢ ab 1991), we gid not abserve any improvement of haiching by the use of

the horizontal position, which surely redaces the capacity of incubators,

Regarding the technology of uming during siwage, the action of the force of gravity upon the emixyn

ke avidence only for long storape iimes. The phenomenen however is a continuous phenomenon and

even if (he cifect on hawchabilily can be stalisfically showed only for 10ng SLOTICC LiIMEs LS 25O Can

detzrmine kiile reduction of hatchabliity alse with 7 and 14 days of storage.

The reason becauss also during storing the cpgs wert wrned H60° is related to the fact thal it the

przsend research we locaicd the aulomatic mechanical device of an old broken Ttalian incubator in the

Nornge I0Mmn,
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