Macedonian Journal of Animal Science, Vol. 2, No. 2, pp. 223-228 (2012)

106 In print ISSN 1857 — 6907
Received: July 8, 2009 On line ISSN 1857 — 7709
Accepted: December 16, 2009 UDC: 636.082.474: 598.221.1(456.5)

Original scientific paper

INCUBATION AND HATCHING PERFORMANCE OF OSTRICH EGGS
DEPENDING ON THEIR STORAGE TIME

Lumturi Sena, Sabah Sena

Department of Animal Production, Agricultural University of Tirana, Albania
lumturisena@yahoo.com

The study was done in the ostrich farm in Patos — Albania. One egg setting was monitored, through dividing
the eggs into three groups according to their age, as following: 20-30 days old, 10-20 days old and 1-10 days old.
All the 197 eggs were marked according to their age of storage. During the hatching process, the respective parame-
ters, such as: the total eggs set, fecundity, embryonic mortality, weight loss, were followed, recorded and monitored.
Related to all these parameters, the appropriate incubation regime was selected. The average weight loss of all the
eggs, no matter of their age, resulted to be 5.3%, or 0.5% more than the standard. The reason of the high embryonic
mortality (40.7%) relates mainly with the very long time and improper storage condition of the eggs before setting.
While, on the other hand, the very high level of egg sterility (42.6%), relates with several factors, where the main two
ones are the transport stress of the breeders, because they have just arrived from the Netherlands, the adoption stress
and the temperatures stress in the new environment. The oldest eggs (20-30 days old) had the highest sterility level,
which might have been embryonic mortalities as well (53%), but at this stage it is impossible to make the difference
between an early embryonic loss and a sterile egg. The hatching rate (29.9%), compared to the total number of the set
eggs is comparable with the same parameter realized in England (from 24.1 to 27.8% up to 34.9-50% according to
Deeming, 1995). From the results of this study it is concluded that: the shorter the egg storage time before the set-
ting the better the hatching results will be.
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NHKYBAIINJA U BEJEILE HA ITWJINBA O TPUITJIOAHUA JAJIIA OJ1 HOJ
BO 3ABUCHOCT Ol BPEMETO HA HUBHOTO YYBAIBE

Hcrpaxysamero Oeliie n3BpIICHO Ha eqHa GapMa 3a HoeBH Bo MectoTo [laToc, Asnbanuja. Bere HabbyxyBano
€/IHO KBa4CH-¢ Ha jajIiaTa MOJCICHN BO TPH IPYIHU BO 3aBUCHOCT Ol HUBHATa cTapocT: jajua crapu 20-30 nena, crapu
10-20 nena u crapu 1-10 nena. Cute 197 jajua 6ea o3Ha4YeHH CHOpPEA JOJDKHHATA HA BPEMETO Ha YyBarbe. 3a BpeMe
Ha BEJICHETO Ha IWINIbaTa Oea Cle/IeHH, eBUICHTUPAHU U KOHTPOJIIMPAHHU COOABETHHU IapaMeTpH: BKYIHHOT Opoj Ha
MOCTAaBeHHUTE jajiia, OIJIOACHOCTA Ha jajuara, CMPTHOCTA Ha eMOpHOHKTE, TyOemheTo Ha Maca. Bo penmauuja co oBue
napamerpu Oellie yTBp/ICH U COO/IBETEH PeXUM Ha nHKyObauuja. [IpocedHOTO rydeme Ha TeXKUHATA Kaj cuTe jajua, 6e3
pasnMKa Ha HUBHATa CTapocT, Oere co BpeaHocT ox 5,3%, ognocHo 0,5% moronemo ox cranaapaot. Ilpuunnara 3a
BHCOKaTa CMpTHOCT Ha emOpuonure (40,7%) ce HOIKH TIaBHO Ha MHOTY JOJITOTO BPEME M HECOOABETHHUTE YCIOBU
Ha 4yBame Ha MCIUTYBaHWUTE NPUIVIONHU jajua. Ox apyra cTpaHa, MaK, MHOT'Y BUCOKOTO HMBO Ha CTEPHJIHMTET Ha
jajuara (42,6%) e mpeau3BUKaHO Ol HEKOJKY (haKTOpH, O KOM IJIaBHU C€ TPAHCHOPTHHOT CTPEC HA HPHILUIOAHOTO
jaro, xoe Gemre TyKyIITO IPUCTUTHATO 01 XOJaH/1ja, CTPECOT NPH afanTalyja U TEMIICPaTYPHUOT CTPEC BO HOBAaTa
cpenuna. Hajcrapute jajua (20-30 meHa) ©Maa HajBHCOKO HMBO Ha CTEPUIIMTET, IITO MOXKE 1a Ouje MpUYMHA U 32
cMpTHOCT Ha eMOpuonute (53%), HO BO oBaa (aza He € MOXKHO Jia e HalpaBH pa3iiMKa NoMery paHaTa 3aryba Ha
eMOpPHOHHMTE M CTepWIIMTETOT Ha jajuara. Crankata Ha Bexewe (29,9%) Bo cmopemba co BKYyHNHHOT Opoj Ha
HOCTaBEHUTE jajlia € CHOpeUIMBa CO UCTHOT mapamerap nobueH Bo Auriuja (on 24,1-27,8% no 34,9-50% cnopen
Deeming, 1995). Ox pe3ynrtature Of OBa MCTPaXKyBambe ce 3aKIydyBa [eKa HNPUIUIOTHUTE jajiia 4yBaHW MOKPATKO
BpeMe Hpel OCTABYBABETO JaBaaT M0J00PH PE3YJITaTH BO BEICHETO.

Kuyunu 360poBu: HOj; mapameTpu Ha HHKyOanuja; 3aryda Bo Maca Ha jajua; GepTHIHOCT; eMOpHOHAIHA CMPTHOCT
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INTRODUCTION

Ostrich production and management is still a
young industry, not only in Albania but in Europe
as well. South Africa is the main well-known area
for the biggest number of ostrich farms, but during
the recent years the interest on the ostrich farming
has been increasing world wide. There are around
125 ostrich farms in the Netherlands, (Horst v. d. ,
1998). Since 2005, thanks to a PSOM project, fi-
nanced by the Dutch Government, it is established
the ANOC (Albanian Netherlands Ostrich Com-
pany), a joint-venture between an Albanian broiler
producer company and two Dutch partners. The
ANOC started its activity based on a 110 breeders
flock (parent stock) imported from the Netherlands
in 2005, while since then the activity of the com-
pany has been gradually growing reaching at about
1000 fatteners at different ages and categories
(from day-old chicks to finishers) today.

In the very beginning of the company, be-
cause the hatchers had not been brought, the first
season’s eggs were hatched in a rented laying
hens’ hatchery, which was changed in the next sea-
son to the “proper” hatchery, part of the integra-
tion.

As stated above, the ostrich farming in Alba-
nia is a quite new business and experience, and as
such, we have been facing a lot of difficulties, re-
lated both with the hatching process and growing
the young chicks, especially in the first days/weeks
of their life.

Interesting factors in the industrial ostrich
production are the artificial incubation of eggs and
the rearing of chicks to an age, usually 3 months,
at which the birds can be considered independent
and hard (Ley et al,, 1986; Shivaprasad, 1993;
Deeming and Ayres, 1994; Deeming, 1995).

As far as the above statement, the following
study was performed, in order to analyze and find
the highest priorities and the most influential fac-
tors, effecting the commercial ostrich breeding and
farming, ostrich eggs incubation, issues not yet
quite clear even in other countries, because of the
limited studies related to them (Deeming et al.,
1993).

Because of the difficulties faced in bringing
the existing hatchery into an acceptable function to
hatch the first ostrich eggs in our country, and on
the other hand, the limited number of available
hatching eggs, we were forced to set eggs collected
during a 30 days period of time.

Objective of the study: Evaluation of the ar-
tificial incubation parameters depending on ostrich
eggs storage time.

Ways of realising the study:

— Monitoring the incubation cycle of ostrich
eggs, during three different time frames,

— Evaluation of the incubation parameters
from the first day of setting to the hatching
day.

— Determination of the optimal storage time of
the eggs, before the incubation process
based on the outcome results.

MATERIAL AND METHOD

Monitoring and evaluation process was done
in the hatchery of Patos/Albania. The hatching
process technology was implemented very cor-
rectly and carefully, in the meantime the factors of
the incubation physical regime were monitored
and evaluated.

197 eggs (marked with an identification num-
ber and laying date) were examined through can-
dling before having been set in the setters and egg
weights were recorded. After two weeks, all eggs
were weighed and candled again, in order to find
the exact weight loss and the size of the air cell, as
the main factors that indicate the progress of the
hatching process and especially the level of the
relative humidity in the hatchery. The infertile
eggs were removed from the setter on day 28. Dur-
ing these operations, the eggs were grouped ac-
cording to their age and storage time (the first
group represents the 20-30 day old eggs, the sec-
ond one, the 10-20 day old egg, while the third
group comprised the 1-10 day old eggs). The fol-
lowing parameters were recorded:

1. Egg weight loss due to the evaporation

2. Number of the sterile eggs (all eggs were
candled after 2 weeks).

3. Number of died embryos.

4. Number of the hatched eggs.

Results of this monitoring were statistically
processed (the ANOVA and the Descriptive Ana-
lysis) and evaluated.

RESULTS AND INTERPRETATION

1) Eggs weight loss

Immediately after being laid, the egg cell
starts to evaporate. The degree of the evaporation
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depends on the eggshell porosity and the relative
humidity into the setter. A non-sufficient evapora-
tion, will lead to low quality / oedematous chicks
and when the weight loss is excessive the embryo
dies of dehydration.

In the following tables, the egg weight at the
moment of setting and two weeks after the setting
moment, is displayed (as they were grouped ac-
cording to their age in the storage).

Table 1.1
Eggs weight according to their age
Parameters First weighting (at the moment of setting)
G.1 G.2 G3 Average
M=SD 1587.13£135.86 1572.84+146.08 1562.13£136.67 1572.55+140.06
Variance 18458.4 21339.3 18678.5 19615.7
CV (%) 8.6 9.3 8.7 8.9
Table 1.2
Eggs weight according to their age
Parameters Second weighting (two weeks after the setting)
G.1 G.2 G3 Average
M=SD 1509.88+117.07 1491.99+126.05 1473.98+126.32 1489.86+124.14
Variance 13706.5 15888.7 15957.2 15411.5
CV (%) 7.7 8.4 8.6 8.3

As it can easily be seen, in both weightings,
although the eggs of the first group are heavier, the
differences between the two groups are not signifi-
cant (t-test). It needs to be highlighted the fact that
the storage conditions of the eggs have been poor
and out of the required standards.

Now, let’s have a look at the weight loss of
the eggs after two weeks of incubation, referring to
the above table. The differences between the two
weightings are significant, both for the individual
groups and for the average values. This shows the
egg weight loss during the two weeks period of
time (Graph 1).

All the eggs under the incubation have shown
an average weight loss of 5.3%, or 0.5% more than
the standard norm. The higher egg weight loss is
the result of several factors, such as:

¢ Temperature and relative humidity not
kept within the required/standard parame-
ters.

* Lack of experience and knowledge how to
work with the ostrich eggs.
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Graph 1. Egg weight after 2 weeks of incubation (%)

Anyhow, this finding has been done only for
the first two weeks of incubation.

At Table 2, one can see that after two weeks
of incubation time, the air cell has been visibly
increased and the differences are significant (t-
test).
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Table 2
Monitoring of the air cell size
M=+SD Variance CV  Number of weighted eggs Titatistical Teritical
Air cell: 1:2 1:2
1) At the moment of egg setting 28.62+5.0 25.05 17.5 28
2) After 2 weeks incubation 52.35+5.53 36.64 10.6 28 16.85 2.01

According to Ley et al., 1986, Raines (1994),
the ostrich eggs, compared to the other species’
ones, need a lower relative humidity, that is why
one of the bottlenecks of the incubation process of
the eggs of this species is to keep the relative hu-
midity within the required limits. Being much big-
ger than the eggs of the other species, the ostrich
eggs have bigger evaporation; this is exactly the
reason why we need to keep the relative humidity
at a lower level, just to allow the evaporation from
the eggs, in such a way that it can lose about 11—
15% of its initial weight until the end of the incu-
bation period. This weight loss will increase the
size of the air cell, which at the end of the incuba-
tion period will be at the size of 1/3 of the egg’s
volume. Eggs that lose less than 10% or more than
20% of their initial weight are less likely to hatch
(Deeming et al., 1993, 1995).

When the weight loss is excessive, the em-
bryo dies of dehydration (Rahn et al., 1979; Tullet,
Deeming, 1992).

2) Sterile eggs

In this study, the eggs were candled four
weeks after the eggs were sett, in order to find the
sterile ones. The breeders were in the first repro-
duction season (the females 3 year old, while the
males were 4 year old) and the male : female ratio
was 39 : 1.

Higher sterility (39.6%) relates with the high
temperature in the farm.

According to Blessing D. (1998), because of
the handling stress (transportation, moving from
one house to another one) and/or the high envi-
ronmental temperatures, the insemination might
not be effective. According to the different sources
of literature, infertility rate varies widely, from
22.2% in the United Kingdom to 42% in America
(Hicks, 1993; Deeming, 1995).

As it can clearly be seen in the Graph 2, the
sterility is higher in the group 1, where the eggs
were stored for a 20-30 day period of time. Ac-
cording to Nahm K. H (2001), the rate of infertility
for the eggs stored for 19 days was 20%.

20
Infertile e

Graph 2: Number of infertile eggs by the groups

3) Embryonic mortality

During this study, a high rate of embryonic
mortality was evidenced, using two parameters as
reference: Embryonic mortality referring to the
total number of fertile eggs, which is in the level
of 40.7 % of the fertile eggs, and the embryonic
mortality in comparison with the total number of
the sett eggs, which is in the level of 23.4%.

According to Nahm K. H. (2001), these pa-
rameters were respectively 20.8% and 16.7%.
Long term storage of eggs before the sett resulted
to early embryonic mortality, which can be evi-
denced through the second and/or the third can-
dling process.

Embryonic mortality can be categorized as
follows: early embryonic mortality (the first peak
at the 7 days), mid embryonic mortality; late em-
bryonic mortality at the advanced embryonic de-
velopment phase (the second peak at the 4-5 last
days) and dead in shell (at time of hatching) (Ma-
deiros, 1996).
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Early embryonic mortality has been associ-
ated with delayed egg collection, too high storage
temperature, infected eggs, while mid embryonic
mortality has been associated with inadequate egg
turning and rough egg handling. (Blessing D. et al.,
1998). Late embryonic mortality is related to in-
adequate ventilation and fluctuating incubation
temperature, too high hatchery humidity and mal-
positions of the head (Stewart, 1993).

4) Hatched eggs

As it can be seen in the above presented
graph, the hatching rate of the eggs is relatively
low, but anyhow comparable with the same pa-
rameters in some countries where the ostrich is
grown, such as the United Kingdom, where it is
reported that the hatchability rate in comparison
with the sett eggs, fluctuates between 24.1-27.8%
up to 34.9-50% (Deeming, 1995).

'

Hatching parameters
‘ll Embr. death of fertile eggs 40.7
[ Embr. death of total eggs 23.4
B Hatchability of fertile eggs 522
[ Hatchability of total eggs 29.9

Graph 3: Hatching parameters of ostrich eggs (%)

In our study, it has been concluded that the
low rate of hatchability relates with the problems
within the incubation process (high rates of infer-
tility and high embryonic mortality). Previous re-
ports (Meyerhof, 1992) have indicated that high
rates of infertility, a very long storage period with-
out appropriate conditions contribute to lower
hatchability.

As it was stated in the beginning, the first
eggs were hatched in an existing incubator which
was previously used to hatch hens’ eggs. This in-
cubator was very big for the limited number of
eggs we put in it; consequently, it was very diffi-
cult to meet the necessary microclimatic parame-
ters within it. According to Dijkman Else, 1996,
within the incubator’s space there might be created
both “hot” and/or “cold” spots, which in both
cases have a negative influence on the hatchability
of the eggs.
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A high relative humidity should be main-
tained of 50-75% and eggs should not be stored
longer than 7-10 days, because it will reduce
hatchability (Wilson, 1997). It is found however
that eggs having been stored for longer periods
show the same hatchability, but much lower chick
survival (Badley, 1997).

Environmental conditions influence ostrich
egg hatchability, including the length of the stor-
age period, temperature, humidity, gaseous, envi-
ronment and orientation of the eggs (Meyerhof,
1992; Mellett, 1993). Eggs storage related to the
pH of the albumen due to the loss of Carbone Di-
oxide (Dawes, 1975), which is important in main-
taining embryonic viability results in a decreased
hatchability (Kirks et al., 1980).

So, according to the above mentioned logic,
facts and arguments, it can be stated that: The
shorter the storage time of the eggs, the better the
hatching result of themwill be.

CONCLUSIONS:

1. The high evaporation rate from the eggs
(0.5% higher than the norm) was caused because
of both improper microclimatic parameters in the
incubator and lack of experience/know how related
to the ostrich eggs handling and incubation proc-
ess.

2. High environmental temperatures in the
breeders’ farm have influenced an increased ste-
rility rate (39.6%).

3. Storage of the hatching eggs for a longer
period of time has led to an early embryonic mor-
tality during this sett. While the low hatching per-
centage mostly relates with the problems during
the incubation process.
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