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ABSTRACT

Study was carried out on the temperature regime on the surface of naturally hatched Muscovy duck eggs with the
aim of its specifying during artificial incubation. Egg fertility and hatchability during the whole period of study were
reported in the experimental hatches.

Depending on the period of the embryo development, on the ambient temperature and the egg position in the nest, the
surface temperature of the naturally hatched Muscovy duck eggs varied between 35.78 and 38.87°C.

The temperature increase of the upper egg surface after the 20" — 23% day of the embryonic development to 37.92 -
38.87°C was due to the use of yolk fats by the embryos leading to the release of more heat.

As a result of the observations on the temperature regime of the surface of naturally hatched Muscovy duck eggs, we
recommend that during artificial hatching of eggs from the same waterfowl species the following temperature should
be maintained:

— until closing of the allantois - 37.6 —37.8°C.

— from closing of the allantois until the transfer into the hatchery - 37.2 —37.5°C.

—in the hatchery - 36.7 — 37.0°C.

— water cooling of eggs by it twofold per day sprying with distilled water at 18-20°C, since 20", instead of 8" or 16"
day of embryonary development, or accomplish it in hatchery only.
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DETAILED ABSTRACT

[IpoBeneHo e mpoydBaHe BbPXY TEMIIEPATypPHHS PEXUM
Ha TOBBPXHOCTTa HA ECTECTBCHO JIIONCHM SHIa OT
MyckycHa TaThna ¢ omie[ INPEenu3UpaHeTo My TpH
TSIXHOTO M3KYCTBEHO JroreHe (MHKyOmpane). OTdeTeHn
ca CBIIO OIUIOJICHOCTTa W JIIONMMOCTTa Ha sidliarta B
OITUTHUTE JIONHJIAa- 000 3a N3CIICIBAHNS TIEPUO.
IIpoyuBaHusiTa 0 HACTOSILIUS TPYZ ca NPOBEACHU C 18
ntunu oT Buaa MyckycHa maruma (White variety) Ha
II'bPBA PENPOLYKTUBHA TOANHA, ITPH ITOJIOBO ChOTHOIIICHHUE
1:5 (15 xencku u 3 MBxkH). [larummTe ce oTmiekaaxa
110 KOHBEHIIMOHAJICH HAYMH, IPU EKCTECH3WBHA CHCTEMa
Ha IIPOU3BOJICTBO.
OT Bcsika MBTadKa Osxa MPOYYEHH IO JIBE HACAXKTAHU:
€IIHO MTPOJICTHO- IIPU yMEPEHa U €JHO JIATHO- TIPH BUCOKA
armMoc(epHa TeMIeparypa, Karo simara BbB BCSKO OT
MPOyYBaHMUTE JIIOMHJIA Ce MapKhpaxa (HOMepHpaxa).
Temneparypara 1Mo BpeMe Ha JIFOIICHETO CE M3MEpBalle
HETIOCPE/ICTBEHO Ha MOBBPXHOCTTA Ha SHIETO, C
TEPMOCEH30PEH EJEKTPOHEH TEPMOMETBp, C TOYHOCT
+0.03- 0.06°C. 3amepBaxa ce 1Mo Tpu mepudepHo U TpU
LEHTPATHO PA3MOJOKEHH B THE3/I0TO SHIa OT JIIOIHIIO,
B TpPH IIyHKTA Ha BCSKO SHIE - HAa IOBBPXHOCTTA
HETIOCPE/ICTBEHO IO/l MBbTauyKaTa, Ha MOBBPXHOCTTA,
TpaHMYEINa ChC CBCEJHO SIHIE W HAa MOBBPXHOCTTA,
rpaHMYEeINa ¢ JBHOTO Ha THe3/10To. M3MepBaHmsATa ce
MpoBeKaaxa Mpe3 JeH B nepuona or 18u 1o 15tu u ot
15tn go 30tu, 1 Bceku naeH ot 30tm mo 33tm meH or
eMOPHOHAITHOTO Pa3BHUTHE.
B 3aBucuMocT oT mepuoga Ha eMOPHOHAIHO Pa3BUTHE,
OKOJIHATa TeMIIepaTypa W TMOJIOXKECHHETO Ha SIHIETO
B THE3/0TO, TEMIleparypara Ha IOBBPXHOCTTA Ha
€CTECTBEHO JIIOIIEHU siia oT MyckycHa rnatuna Bapupa
Mexy 35.78 u 38.87°C
IToBumaBaneTo Ha TEMIIEpaTypara Ha MOBBPXHOCTA Ha
stidtiata cnen 2051 — 235 1eH 0T eMOPHOHATHOTO Pa3BUTHE
no 37.92-38.87°C ce ABDKA Ha W3MOI3BAHETO OT
eM6pI/IOHI/ITe Ha MAasHUHUTEC OT XXBJITHbKA, KOCTO BOAU 110
OT/IeJIsSTHE HA MOBeUe TOTUINHA.
CrolfHOCTHTE Ha OCHOBHHUTE PENPOAYKTHBHH MPU3HALU
ca B paMKHTE Ha XapakTepHHUTE 3a Buaa MyckycHa
naruaga, MUTUPaHu OT pas3JIMYHU aBTOPH.
B pesynrar Ha U3BBPIICHUTC HAONIOACHUS BBPXY
TeMIIEpaTypHHUSI PEKUM Ha TIOBbPXHOCTTA Ha €CTECTBEHO
JIIOIIEHU sAlla 0T MycKycHa naruna, pernopbusaMe Ipu
M3KYCTBEHOTO JIFOIIeHe (MHKyOHMpaHe) Ha sSia OT TO3U
BUJ BOJOILUIaBalllM NTHIU Aa C€ IMOoAAbpKa cCli€aHaTra
TemIieparypa:

— J10 3aTBapsHe Ha ananTouca- 37.6 — 37.8°C.

— OT 3arBapsHE Ha AJaHTOMCA JO TNPEXBHPISHE B
momwiHus mKad- 37.2 — 37.5°C.
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— B JronmwiHU mkad- 36.7 — 37.0°C.

— BOJIHOTO OXJIQXK/IaHE Ha sfIaTa upe3 IBYKPATHOTO UM Ha
JICH MyJBCPU3UPAHE C NSCTIIIUPaHa BO/Ia C TEMIIEpaTypa
18-20°C na craBa BMmecTo oT 8Mu v 16T aeH — ot 20Tn
JICH Ha eMOPUOHAHOTO Pa3BUTHUE, WK J1a CC U3BBPIIBA
CaMo B JIFONTMJIHUSA KA.

KitrouoBu mymu: MycKycHa aTuIia, TeMIIepaTy peH peskuM
MIPH SCTECTBEHO JIFOTICHE, TEXHOJOTHSI HA HHKYOAITHsI.

INTRODUCTION

Despite the good results obtained in artificial hatching of
Muscovy duck eggs in the last 10 — 20 years - Avanzi &
Mori (1983) [1] - 81.8 to 83.4 %; Wang G., Xu L. (1989)
[17] —80.14 — 84.27 %; Raud, 1986 [14] (by Sauveur &
De Carville, 1990) - 75-85 %; Pingel (1992) [13] —80 %
of hatchability, - some authors (Hodgetts & Tullett, 1991)
[4] pointed out that hatchability of artificially incubated
duck eggs was comparatively low. Specialists in that area
tried to define the reasons in the insufficiently precision
of some technological elements of the incubation process.
For instance, the insufficient attention paid to the necessity
of destroying the cuticle of the eggshell in the second half
of incubation, (Serbul, 1986) [15], the prolonged true
hatching in artificial incubation of eggs, (Harun, 2001)
[3] and Nickolova (2003, 2004) [11], [12]. To our mind,
the least but not last, the unsatisfactory hatchability of
the eggs of that species was due to the insufficiently
precise temperature regime in artificial hatching. The
difficulties in maximal optimization of temperature in the
incubation and hatchery were due to the high content of
fats in the egg yolk of the Muscovy ducks, that led to the
increased release of heat in the second half of incubation
(Nickolova, 1999) [10].

Due to the above-mentioned reason, striving at bigger
precision, a part of the researchers recommended different
temperatures in the incubator depending on the period of
embryonic development. For example, Serbul (1983) [16]
and Serbul et al. (1986) [15] recommended a temperature
of 37.8 — 38.0° C until allantois closure (13 — 16 day of
incubation), 37.5 — 37.4°C after allantois closure (16 — 30
day of incubation) and 37.5 — 37.4°C in the hatchery (31
— 35 day of incubation). Korotkova (1985) [5] suggested
that during the first three days the temperature should
be maintained at 38.0° C, until the 7* day - 37.8°C, until
allantois closure - 37.6° C and in the hatchery - 36.8 —37°
C. The rest of the researchers in that area support the idea
of one and the same temperature until the transfer of the
eggs for hatching: Kortlang (1985) [6] applied 37.3°C
in the incubator and 36.9° C in the hatchery, Wang et al.
(1988) [17] - 37.8°C and 36.5° C, respectively, Meltzer
(1988) [9] - 37.5+0.2° C in the incubator, Sauveur & De
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Carville (1990) [14] maintained a temperature of 37.6°C
in the incubation cage and 37.2°C in the hatchery, while
Bagliacca et al. (1991) [2] applied 37.8+0.2°C and 37.2°
C£0.3°C, respectively.

The aim of the present study was to follow up the
temperature regime on the Muscovy duck egg surface in
natural hatching in order to specify it in their artificial
incubation.

MATERIAL AND METHODS

Studies described in the present paper were carried out
in 2004 with Muscovy duck (White variety) populations
in the Training-and-Experimental site of the Agricultural
University — Plovdiv. 18 fowls in their first reproduction
year were used at sex ratio 1:5 (15 females and 3 males).
The ducks were reared by the conventional method, at
an extensive production system, in closed premises
with windows, on a deep litter pen, at a density of 2.5
heads/m?> having an unlimited access to yards with solid
pavement (1.5 heads/m?) throughout the year. The fowls
did not have an access to water ponds. The nests of semi-
open type with the size of 45/45/60 cm were set along the
dark side of the building. During the reproduction period
the ducks were fed on combined forage based on cereals,
soya and sunflower groats and additives containing 12
MIJ of exchangeable energy and 16 % of crude protein.

Two hatches of each hatcher were studied: a spring
one at bland external temperature and a summer one

— at high temperature, by marking (numbering) of the
eggs in each of the examined nest. Temperature during
hatching was measured immediately on the egg surface
by a thermosensor electrone termometer with precision
of £0.03-0.06° C. Three marginally and three centrally
positioned eggs in the nest were measured at three egg
spots: at the surface immediately beneath the hatcher, at
the surface attached to an adjacent egg and at the surface
toughing the nest bottom. Measurements were taken
every second day in the period from the 1* to 15% day,
from the 15% to the 30" day and everyday from the 30" to
33 day of the embryonic development.

Egg fertility and hatchability in the experimental hatches
were also reported in total for the studied period.

RESULTS AND DISCUSSION

Depending on the period of embryonic development, the
ambient temperature and the egg position in the nest, the
surface temperature of naturally hatched Muscovy duck
eggs varied between 35.78 and 38.87° C (Table 1). Until
allantois closure (15" day of the embryonic development),
in spring hatches, no significant differences between the
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temperatures of the equal surfaces of the central and
marginal eggs in the nest, were detected.

At the same time in summer hatches such a difference
was proven only between the temperatures of the upper
surfaces of the central and marginal eggs (p<0.05). In
the same incubation period the highest temperature
was registered for the upper surface of the hatching
eggs despite their position in the nest, more significant
being the temperature differences of the upper and lower
egg surface: p<0.05 for the central and p<0.001 for the
marginal eggs. That regularity was observed during the
three stages of the embryonic development at bland as
well as at high external temperature for both central and
marginal eggs. It was due to the close contact of the egg
with the body of the duck hatcher. Variation was between
36.43 and 37.00° C in the first 15 days, between 35.66
and 37.97° C from the 15" to the 30" day and between
37.92 and 38.87°C in the last three days of hatching. The
existence of although insignificant differences between
the temperatures of the eggs situated immediately under
the hatcher and those placed marginally in the nest was
explained by the worse contact of the latter with its body.
That characteristic was better manifested in hatches with
more eggs because in that case the marginal eggs were
still less covered by the duck.

After closing of allantois (15" — 30" day of the embryonic
development) for the spring hatches the most significant
proved to be the difference between the temperatures
of the lower surfaces of the central and marginal eggs
(p<0.001). Although smaller, the differences between the
lateral (p<0.01) and the upper (p<0.05) surfaces of the
eggs of different situation in the nest, were statistically
significant. In summer hatches no significant differences
were established between the temperatures of the three
studied surfaces of central and marginal eggs in that
stage of the embryonic development. Most probably that
result was a consequence of the hatcher more frequent
getting out of the nest under conditions of high external
temperatures [12] and the increased heat release by the
embryos at that development stage resulting from the use
of fats in the yolk. The same regularity was also observed
in the last three days of hatching: significant differences
were established between the temperatures of the upper
and the temperatures of the lower surfaces of the central
and marginal eggs (p<0.001) only in the spring hatches
(bland external temperatures).

Data in Table 1 show that in the spring, as well as in the
summer hatches for both, the central and the marginal
eggs in the nest, the surface temperature started to
increase significantly after the 15" day of the embryonic
development. In fact the increase was most obviously
registered after 20" — 23% day of incubation and it was
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Table 1. Temperature regime at the egg surface at natural incubation (°C)

At bland external temperature

At high external temperature

day of incubation 1-15 15-30 30-33 1-15 15-30 30-33
x£Sx X£Sx x£Sx X£Sx X£Sx x£Sx
central eggs
- upper surface 36.43+0.10 37.54+ 0,15 38.18+0.02 37.00+0,08 37.97+0,08 38.87+0,09
temperature clili2 11 ala2 C1ili3 J1 ala2 Ali2i3 12 albl Clili2 11 clili3Jl1 ala2 i2i312
- lateral surface 36.45+0.10 36.59 +£0,07 37.49+0.07 36.67+0,08 37.78+0,08 38.35+0,10
temperature c2i4 ala3 B1i513 a2cl i4i5 14 bla2 i4i5 416 13 al i5i6 14
- lower surface 36.01+0.13 35.66 0,10 37.26+0.07 36.16+0,09 37.66+0,11 38.37+0,12
temperature clc2 i6kl a2a3 Al i7kl I5 alcl A216i7 16 ala2 i7i8 cli7i915 a2 i8i9 I6
marginal eggs
- upper surface 36.50+0.09 36.58+0,05 37.92+0.06 36.75+0,08 37,67+0,09 38.57+ 0,10
temperature al I8 K2 bl C1i917 a3c2 Al18i9J2 a3cl C1110il1K2 11011217 illil2J2
- lateral surface 36.38+0.12 36.12+0,13 37.62+0.11 36.53+0,07 37.55+0,09 38.12+0,11
temperature c3il0 blcl B1ill I8 a4c2110il1J3 cladil3il4 11311518 i14i15J3
- lower surface 35.78+0.16 36.48+0,09 36.64+0.10 36.03+0,08 37.39+0,10 38.19+0,08
temperature alc3il2il3 cl Al1il219 a3a4 A2113 110 a3a4i16il7 11611819 117118 110

Differences were significant at: a - p<0.001; b - p<0.01; ¢ - p<0.05 — between different surfaces in the same periods of embryonic development at

the central and the marginal eggs.

A- p<0.001, B- p<0.01, C- p<0.05 — between same surfaces of central and the marginal eggs in the same periods of embryonic development.
i- p<0.001, j- p<0.01, k,- p<0.05 — between same surfaces at different periods of embryonic development at the central and the marginal eggs.
I- p<0.001, J- p<0.01, K- p<0.05 — between same surfaces and same periods of embryonic development at different external temperatures.

Table 2. Reproductive capacity of Muscovy Ducks

Indices

Fertility, % 96.87
Hatchability of fertile eggs, % 95.48
Embr. mortality 1 — 10 day, % 2.01

Embr. mortality 10 — 26 day, % 1.51

Embr. mortality 26 — 32day, % 1.00
Duration of embr. developm., days  32. 40
Duration of hatching, days 1.50

Egg weight, g 80.42+0.11
Duckling weight, g 54.6+0.12
Duckling weight, % 67.53+0.14

the biggest in its final stage, i.e. 30" — 33" day (p<0.001).
That was explained by the fact that since the 20® — 23
day of their development the Muscovy duck embryos
fed mainly on fats, as a result of which more heat was
generated in their organisms [7, 8, 11]. The significantly
higher fat content in the yolk of Muscovy duck eggs [10]
in comparison with hen eggs increased the need of their
more intensive cooling after the 16" day of incubation
[11]. That problem was solved in naturally hatched
Muscovy duck eggs, as we had mentioned before [12],
by the more frequent getting out of the duck hatcher and
its longer absence from the nest especially in the hot
summer months.

To our mind the existence of statistically significant
differences between the egg temperatures in the spring and
summer hatches at almost all the stages of the embryonic
development was due to the probability of taking the
higher egg temperatures immediately before their being
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agitated by the hatcher or immediately before its getting
out of the nest. At the same time it was possible that the
cooler eggs had been at periphery of the nest just before
getting to a central position and their temperature being
taken immediately after their agitation by the hatcher.
The high summer temperatures were the second reason.

The values of the major reproductive characteristics
presented in Table 2 were in the frames of the typical ones
for the Muscovy duck species cited by various authors.

CONCLUSIONS

Depending on the period of the embryonic development,
the ambient temperature and the egg position in the nest,
the surface temperature of naturally hatched Muscovy
duck eggs varied between 35.78 and 38.87°C.

The temperature increase of the egg surface after the 20"
— 23 day of the embryonic development to 37.92 - 38.87°
C was due to the use of yolk fats by the embryos leading
to the release of more heat.

As a result of the observations carried out on the
temperature regime of the surface of naturally hatched
Muscovy duck eggs, we recommend that the following
temperatures should be maintained in artificial incubation
of eggs from that waterfowl species:

— until allantois closure — 37.6-37.8°C.

— from closing of allantois until the transfer in the
hatchery —37.2-37.5°C.

— in the hatchery — 36.7-37.0°C.

— water cooling of eggs by it twofold per day sprying
with distilled water at 18-20°C, since 20", instead of 8"

Journal of Central European Agriculture Vol 6 (2005) No 2



STUDY ON THE TEMPERATURE REGIME IN INCUBATION OF MUSCOVY DUCK EGGS
I. STUDY ON TEMPERATURE REGIME IN NATURAL HATCHED MUSCOVY DUCK EGGS

or 16" day of embryonary development, or accomplish it
in hatchery only.
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