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Expulsion of the fully calcified egg from the reproductive tract requires coordination of the muscular activity of the shell gland

with relaxation in uterovaginal sphincter. Both arginine vasotocin and prostaglandin F2o result contraction of smooth muscle in
the avian uterus through their regulation of intramuscularly Ca2+ concentrations. Because of increasing of phosphorus and

magnesium concentrations in the shell gland fluid during the final two hours of calcification, it could be concluded that they

might be involved in the termination of shell deposition. Oviposition time is strongly affected by numerous factors, including
photoschedule, ovulation, surges of LH and sex steroids hormones and stress factors. In birds ovulation and oviposition are

processes controlled by LH and sex steroid hormones. In fact, time of ovulation and oviposition are closely affected by lighting
regimes because the open period of LH release is a response to the circadian rhythms. Exposure to stress causes hens to delay
the oviposition time and adrenalin released in response to sÍess may suppress the uterine contractions. In the fowl' egg weight

and eggshell quality characteristics vary according to oviposition time. Eggs laid in the moming were heavier than those laid later

during the day but shell quality of eggs laid in the morning is not as good as that of those laid in the afternoon. In contrast, in
Japanese quail, time of oviposition had no significant effect on egg weight and egg quality traits.

oviposition time; prostaglandins; arginine vasotocin; LH, lighting regimes; environmental stressors; egg weight; eggshell quality

Introduction

The avian oviduct involved in egg formation is a tu-

bular organ responsible for the transpoťt of the egg and
the secretion of the components surrounding the yolk. It
is organized into five regions: from proximal to distal,
the infundibulum which receives the ovum, the magnum
which secretes albumen, the isthmus which secretes pre-

cursors of the shell membranes, the red isthmus or tubu-
lar shell gland where the mammíllary knobs are formed
and the initial process of calcium deposition is targeted
specifically at them, finally, the shell gland or uterus
which adds calcium to the shell, forms the cuticle and
increases the egg weight by the addition of "plumbing"
fluid to the albumen (Etches, 1996; Reec e, 1991).
During the final few minutes before oviposition, the in-
tensity and frequency of muscular contraction are further
increased and are associated with increases in the plasma
concentration of arginine vasotocin (AVT), pro-
staglandin F26, (PGF2*) and prostaglandin E2 (PGE2)
(Olson eta1.,1986; Shimada eta1.,1987; Taka-
hashi et a1., 1994; S oh, Ko ga,1999). Since both
PGF2.Í and AVT are known to be potent stimulators of
smooth muscle contraction (O I s o n et al., 1978) and
PGE2 is known to cause relaxation of the uterovaginal
sphincter and vagina (Verma et al., 1976; Wech-
sung, Houvenaghel, 1985). The prostaglandins
are produced by the granulose cells of the two largest
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postovulatory follicles in the ovary in association with
the preovulatory surges of LH (E t c h e s, f996).

The open period of LH release is a response to light-
dark cycle, circadian rhythms (Etches et al., 1984).
Furthermore, L e w i s et al. (2001) postulated that light
is the strongest cue for determining oviposition time in
laying hens. Experiments showed that induction of pre-
mature ovulation also induced premature oviposition, al-
though premature oviposition has no effect on the time
of ovulation (Shimada et al., 1984; Shimada,
Saito,1989; Soh, Koga,1999). Moreover, Nys
et al. (1991) concluded that the increasing of shell weight
and shell breaking strength were cor:related with, and
proportional to; time spent by the egg in the uterus. H a -

I a j (1982) elucidated that the prolonging the time inter-
vals of egg formation has resulted in increase of egg
weight (r = 0.069), albumen weight (r = 0.059), eggshell
weight (r = 0.245), eggshell thickness (r = 0.223) and
shell strength (r = 0.105) and decreased yolk percentage
(r = -0.058) and albumen percentage (r = -0.015). In
these circumstances, it could be noted that time of ovipo-
sition plays a very important role in determining eggshell
quality. A lot of workers indicated that eggs laid in the
morning were heavier than those laid later during the day
but shell quality of eggs laid in the morning is not as

good as that of those laid in the aftemoon (Araf a et
a1., 1982; Lee, Choi, 1985; Harms, 1991;
Novo et a1., 1991; Pavlov ski et al., 2000a, b).

SCIENTIA AGRICULTURAE BoHEMICA, 3 5, 2004 (I) : 3240



The main objectives of this teview are therefore to
demonstrate the factors, which mainly related to ovipo-
sition and also to investigate the relationship between
oviposition time and egg quality traits.

Physiological mechanisms of oviposition

The regulation of oviposition is under the influence
of multiple factors. Of these, the neuropeptide, AVT and
prostaglandins. Indeed, plasma concentrations of PGF2*
and AVT significantly increase immediately before and
during oviposition with a decrease following the expul-
sion of the egg in chicken (Hammond et al., 1980;

Takahashi et al., 1994, 1999), quail (Herte-
lendy, 1914, Hertelendy et al., 1975; Soh,
Koga,1999) and in goose (Celebi, Gúven,
2001). AVT and PGF2. promote the contractile activity
of the shell gland muscle, a Íunction that is coordinate
with the opening of the uterovaginal sphincter under the

influence of PGE2 and the relaxation of the vagina, al-
lowing the egg to be expelled (Hertelendy et a1.,

1975; Verma et aI., 1916; Hertelendy, Biel-
lier 1978a, b; Olson et a1.,1918,1986; Wech-
sung, Houvenaghel, 1985; Saito et a1., 1981;
Shimada et aI., 1987:- Shimada, Molnár,
1996; T sutsui et al., 1996). The prostaglandins are
produced by the granulose cells of the two largest pos-
tovulatory follicles in the ovary in association with the
preovulatory surges of LH (Etches et a1., 1990;
Etches,1996). In addition, Kojisato and Shi-
mada (1987) stated that the primary source of the in-
crease in plasma PGF at oviposition is the theca layers
of the largest preovulatory and the largest postovulatory
follicles. Therefore, it could be mentioned that pro-
staglandins are involved in the oviposition of normal
hard-shelled eggs (Hertelendy et al., I915;
Hertelendy, Biellier, 1978b; Hester et a1.,

1991; Hargrove, Ottinger,1992; Soh, Koga,
1999). Simultaneously, it could be assumed that pro-
staglandin may be involved in the premature oviposition
of some soft-shelled and shell-less eggs (Balog,
H.ester,1991; Hester et al., 1991). With regard to
AVT, numerous reports indicated that AVT is involved
in oviposition in laying hens and it is proved that AVT
has receptors in the uterus (Takahashi et aI., 1992,
1994') and the injection of AVT can induce premature
oviposition in laying hens (Rzasa, Ewy, 1970;
S o h, K o g a, 1999). At the same time, plasma levels
of AVT increase at tirne of oviposition (N o u w e n et

a1.,1984; Tanaka et a1.,1984; Saito, Koike,
1992: T akahashi et aI.,1994; Sasaki et al.,
1998).

Several scientific reports were interested in the inter-
pretation of the mood of action of prostaglandins and
AVT. shimada and Molnár (1996) proved that
PGF2' and AVT regulate calcium ion 1Ca2+) concentra-
tions that are generally believed to be an essential feature
of the contraction/relaxation cycle of uterine smooth
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muscle. The same authors indicated that PGF2', at physi-
ological concentrations, promotes CaZ+ entry into these

cells whereas AVT activates the phosphoinositide cycle,
^ )L

generating the Ca"- mobilizer and inositol triphosphate,
and increasin g Ca2* uptake from the extracellular com-
ponent. On the other side, Tsutsui et al. (1996) es-

tablished that peptide avian galanin in the oviduct evokes
oviposition through mechanisms of the induction of uter-
ing and vaginal contraction and this peptide may contrib-
ute as a neurotransmitter or a neuromodulator to avian
oviposition.

Examination of shell deposition reveals that the con-
centration of phosphorus increases in the shell gland
fluid during the final two hours of calcification; both
phosphorus-contaíning proteins and phosphorus have
been implicated in this process (N y s et al., 1991). These
resultscomplywith Soh and Koga (1999) whoes-
tablished that the intravenous and intrauterine injection
with phosphate solution induced oviposition and secre-
tion of shell pigment from the shell gland in Japanese
quail. Moreover, N y s et al. (1986) revealed that con-
centrations of inorganic phosphorus in the plasma were
increased during the period of shell formation and de-
creased when calcification was suppressed. Conversely,
both Choi et al. (1981) and Ogawa et al. (1999)
reported that serum inorganic phosphorus level 3 hr prior
to the estimated time of oviposition did not change at
different times oť the day. In turkey, plasma phosphorus
was the lowest at oviposition and remained relatively low
until 6 hr postoviposition but values at 18 and 24 hr
postoviposition were higher (M a n I e y et al., 1982) and
also the similar pattern was found in the laying ohicken
(Miles et a1., 1984). On the other side, data reported
by Miller etaI.(I977a,b)and Mongin and Sau-
v eur (1919) indicated that plasma inorganic phospho-
rus fluctuates during the day. At the same time, the in-
crease in magnesium in the shell gland fluid at the end
of calcification and the observation that the outer layers
of the egg shell contain higher amounts of magnesium
have been taken as evidence to implicate this ion in the
termination of shell deposition (Arad et al., 1989). It
has also been noted that both total and inorganic magne-
sium concentrations decreased before oviposition in both
the guinea fowl and the chicken (O g aw a et aI., 1999).
In addition, Waddell et al. (1991) showed that
plasma concentrations of calcium and magnesíum de-
creased during shell formation in all birds.

Indomethacin and acetylsalicylic acid (ASA), the ac-
tive ingredient ofaspirin, have been evaluated as antipro-
staglandin. Indomethacin, an inhibitor of prostaglandin
synthetase, will block uterine muscle electromyographic
activity (Shimada et al., 1986; Takahashi et al.,
1994). Furthermore, S a s aki et al. (1998) reported that
in hens that were administrated indomethacin, oviposi-
tion was delayed for several hours and the same result
waspostulatedby Soh and Koga (1999) inJapanese
quail. At the same time, ASA inhibits PGH syntheses or
cyclo-oxygenase, an enzyme that converts arachidonic
acid into prostaglandin (Balog, Hester, 1991;
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McDaniel et al., 1993). Recently, ASA was fed to
laying hens and breeders to improve egg quality due to
its antiprostaglandin properties (B alo g, Hester,
1991; Balog et a1.,1993; McDaniel et a1.,1993;
E b e i d , 1999). Results showed that feeding 0.057o ASA
decreased the incidence of soft-shelled (SS) and shell-
less (SL) eggs in aged layer breeders (Ba1og,
He ster, 1991).On the otherhand, McD aniel et al.
(1993) showed no effect on HS, SS, or SL egg produc-
tion and all levels of dietary ASA resulted in significant
decreases in specific gravity, shell thickness, shell
weight, and percentage shell.

Based on these results, it is clear that oviposition ap-
pears to be accomplished by co-ordination of several
mechanisms. Both AVT and PGF2' result in contraction
of smooth muscle in the avian uterus through their regu-
lation of intracellular Ca2* concentrations. Also, peptide
avian galanin in the oviduct may contribute as a neuro-
transmitter or a neuromodulator to avian oviposition.
Phosphorus and magnesium could be involved in the
termination of shell deposition.

Factors affecting oviposition

The relationship between photoschedule and time of
oviposition has been illustrated for a flock of chickens
subjected to I4L: 10D. It is evident that the first eggs
were laid during the first hours of illumination and that
the model time of lay occurs about 5 hr after the down
signal (Etches et al., 1984). Where the periods of
darkness are of equal or nearly equal duration, causing
ovipositions to occur at all times of the sunny day. Usu-
ally, these photoperiods are avoided because eggs may
remain in the house for long periods of time (E t c h e s ,

1990). Ovipositions occur at all times of the day when
hens are held in constant light or constant darkness
(B hatti, 1987). Whereas, under photoschedules 14L :

10D to 17L:7D, hens usually lay their eggs in the early
morning hours of the photophase (E t c h e s et al,, 1984;
Etches, Schoch, 1984). On the other hand, under
many photoschedules, however, hens lay their eggs in the
dark. For example, hens in I4L : 1D photoschedules lay
many eggs immediately after dusk and hens in l4L: 14D
lay all of their eggs in darkness (E t c h e s , 1990). Simi-
larly, Patterson (1997) indicated that 50vo of Íhe
33-week-old flock's eggs were laid within 13 hr of the
beginning of the dark cycle, while in the 76-week-old
flock oviposition was delayed by another 30-60 min.
Moreover, mean oviposition time was advanced rela-
tively to dusk by approximately 0.5 hr for each t hr
extension of the photoperiod (L e w i s et al., 1995). Fur-
thermore, under intermittent lighting regimes, such as 14
(0.25L : 0.75D) : 10D, approximately l57o of eggs are
laid in periods of darkness (L e w i s et al., 1995).

Numerous studies were interested in investigating the
relationship between ovulation and oviposition. In birds
ovulation and oviposition are processes controlled by LH
and sex steroid hormones (G i lb ert, l97I). Surges of
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LH and progesterone (P+) have been observed between
4 and I hr before ovulation in laying hens (Senior,
Cunningham, 1914: Shodono etal., 1975), quail
(Doi et al., 1980; Wakabyashi et al., 1996), duck
hens (W i I s o n et al., 1982) and 2-8 hr before ovulation
in laying turkey hens (M a s h a I y et al., I91 6; P r o u d -
man et al., 1984; Liu et a1.,2001). In a series of
studies, ovulation of the largest and most mature ovarian
follicles occurred 15-30 min after oviposition in turkey
hens (W o I f o r d et al., 1964) and less than 15 min after
oviposition in the guinea fowl (Ogaw a et al., 1996;
P a n h é le u x et al., 1999). Many studies have been
concluded that the induction of premature ovulation also
induced premature oviposition (Shimada et a1., 1984;
Shimada, Saito, 1989; Soh, Koga,1999).
Likewise, Etches et al., (1990) interpreted that the
granulosa cells of the largest preovulatory follicle are the
major intraovarian source of prostaglandin and that pro-
duction of PGF2 is associated with the preovulatory
surges of gonadotropins and steroid hormones preceding
oviposition.

Environmental stressors, such as relocation, exposure
to unfamiliar conspecifics and removal of nest sites, can
cause hens to delay oviposition (H u g h e s et al., 1986;
Watt, Solomon, 1988; Reynard, Savory,
1991, 1999). In addition, M i 1 I s et al. (1991) demon-
strated that disturbance of hens increased oviposition in-
tervals and the incidence and degree of shell whitening.
It has been suggested that adrenalin released in response
to stress may delay oviposition by suppressing uterine
contractions (Hughes, B lack, 1976). Simultane-
ously, studies confirmed that exogenous adrenalin causes
delaying in the time of oviposition (Sykes, 1955;
Crossley,1983).

It is evident, therefore, that the time of oviposition is
restricted to the lighting regime. Rather, the timing of
oviposition is the overt physiological consequence of
a circadian rhythm restricting the preovulatory surge of
LH because the circadian rhythm controls a threshold in
the neuroendocrine events that culminate in the genera-
tion of the pre-ovulatory surge of LH and sex steroid
hormones. Thus, oviposition and ovulation is strongly
related to each other and induction of premature ovula-
tion also induced premature oviposition. Furthermore,
exposure to stress causes hens to delay the oviposition
time by reason of releasing adrenalin.

Oviposition time and egg quatity

Egg quality of laying hens is influenced by several
factors, including hen's age, strain, nutrition and time of
oviposition. Time of oviposition plays a vital physiologi-
cal role in determining eggshell quality because the
amount of shell deposited is a linear function of time
spent in the shell gland after plumping, and therefore
thickness, should reflect the length of the interval (B e -
lyavin et a1., 1987).In the fowl, egg weight and egg-
shell quality characteristics vary according to oviposition
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time. Numerous studies indicated that eggs laid early in
the morning were heavier than eggs laid during the later

periods of the day (Halaj,1974; Washburn,
Potts, 1915; Choi et al., 1981; Arafa et a1., 19821

Lee, Choi, 1985; Harms, 1991; Novo et al.,

1991; Patters ot, 1991:' Pavlovski et al., 2000a;

Aksoy et a1., 2001; Ledvinka et a1., 2002;
Ebeid et a1., 2003). A possible explanation for this
result could be found in Choi et al. (1981) who indi-
cated that when a bird lays the first egg is usually the

heaviest and generally there is a gradual decrease in the

weight of the subsequent eggs. The first egg of a se-

quence is usually laid relatively early in the day and the

remainder of the eggs are generally laid later on each

following day. Therefore. a greater proportion of the

eggs laid in the early morning of any given day should
be the first eggs of the sequence and heavier than the

eggs laid during the later periods of the day. The authors

assumed that the heavier eggs laid early in the morning
were mainly due to the greater percentage of the first
eggs of the sequence in a clutch among those laid early
in the morning. These Íindings are consistent with those

of Xu Lairen and Yang Ning (1999) who con-

firmed that the first egg in a clutch was laid before 12:00

hr Íor 89.33Ťo of all layers and the last egg in a clutch
tended to be laid in the afternoon (1L27o). Furthermore,

Washburn and Potts (1975) showed that the

eggs laid at 10:00 hr when shell quality was poorer was

greater than at later periods when shell quality was bet-

ter. This might suggest that egg weight is a Í'actor in-
volved in the relationship of time of oviposition to shell
strength.

Lee and Choi (1985) and Harms (1991) con-

cluded that egg was heaviest in the early morning and

there was a steady decline in egg weight until 15:45 hr
and it increased thereafter. This result was confirmed by
Patterson (1997) and demonstrated that eggs laid
progressively later in the day were lower in weight and

egg weights were higher in the morning and declined by
2-9 g/egg/day between 05:00 and l8:00 hr. The similar
findings were obtained by Pavlovski et al. (2000a)

and Aksoy et al. (2001) who showed that collection
time had a significant (P < 0.05) effect on the egg weight
of white and brown layers and the heaviest eggs were

determined at the first collection time (09:00 hr) and the

lightest eggs at the last time (15:00 hr). Whilst, Choi
et al. (1981) and Novo et al. (].991) showed that egg

mass significantly declined with oviposition time, A y -

orinde and Olagbuyiro (1991) revealed that egg

weight did not differ significantly among eggs laid at

different time.
Regarding to shell quality attributes, a number of

studies (Roland, Harm s, 1914; Ciper a, 1916;

Roland, 1978b; Arafa et al.,1919.1982; Lee,
Choi, 1985; Yannakopoulos et a1., 1994;
Oguike,1995; Pavlovski et a1.,2000b) have
shown that eggs had better shell quality characteristics if
are laid in the afternoon than in the morning. It has also

been reported that shell strength of eggs laid in the morn-
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ing is not as good as that of those laid in the afternoon
(Roland etal., 1913a Potts, Washburn,l9'74;
Washburn, Potts,I9l5; Choi et a1., 19811

Pavlovski et al., 2000a). Furthermore, it is proved
that shell deformation decreased while shell breaking
force, shell thickness, shell mass and specific gravity
increased with increasing oviposition time (C i p e r a,
1916: Araf a et a1.,1919; Harms,1991; Yannak-
opoulos et aI, 1994; Pavlovski et a1.,2000a, b).

On the other hand, A k s o y et al. (2001) declared that

although the measured shell weight was not affected by
the collection time, it was highest at the first collection
(09:00 hr). These results are in cor:respondence with
Halaj and S zoby (.1911) who elucidated that the

mass, percentage, thickness and strength of the shell is
highest in eggs collected early in the morning and late in
the afternoon. Furthermore, Halaj (1974), Harms
(1991) and Ebeid et al. (2003) established that shell
percentage was somewhat higher in eggs laid in the

morning at 06:00 hr (70.36Vo) and at 10:00 br (10.32Vo)

and it significantly decreased at l4:00 hr (10.087o). Other
shell quality assessments, shell strength, shell deforma-

tion and shell thickness were not significantly affected
by time of oviposition (Eb e i d et a1., 2003).

A number of investigators argued the reasons, which
conduct to the improvement of shell quality in atternoon

eggs. Rol and et al. (I913a) pointed out that the im-
provement in shell quality of eggs laid in the afternoon

was because an increase in photoperiod makes it possible
for hens to consume calcium for a greater percentage of
time during the process of shell formation. During the

dark. much of the calcium for shell Íbrmation must be
provided Íiom the skeleton and it may be that this proc-
ess is less effective in some way in such provision than

from the diet. Furthermore, Roland et al., (1973b)

also demonstrated that hen's digestive tract contain less

total calcium in the early morning hours (06:00 hr) than

in the late aftemoon (20:00 hr), and that when hens were

Í'ed a diet containing 3.5'77o calctum (dry weight basis)

the small intestine contained a lower percent calcium in
the early morning than in the late afternoon. Another
investigation was reported by Roland (1978a, 1981)

who examined the positions of eggs in the oviduct by
killing hens and concluded that although there is individ-
ual birds variation, much of the difference in the interval
between ovipositions of morning and evening eggs is not

due to the time eggs spends in the oviduct, but is instead

due to delay in ovulation. However, B el yavin et al.

(1987) declared that the generally thicker shell has been

associated with, on average; a smaller size has been

taken as evidence that longer formation time is accounted

for by residence in the shell gland rather than elsewhere
in the tract. Other studies by Roland and Harms
(1914) indicated that even though eggs laid during the

aÍiernoon were lighter than morning eggs, the difÍ'erence

in egg weight would not explain the improvement in
shell quality of afternoon eggs for three reasons. Firstly,
when shell qualities of rnorning and afternoon eggs of
the same weights were compared, afternoon eggs had the



better shell. Secondly, egg weight did not continue to
decrease in the afternoon as shell quality increased.
Thirdly, even though afternoon eggs weighed less, they
had more total shell than the morning eggs. Another
point of view was investigated by Roland (1978b)
who tested the hypothesis that eggs laid during the after-
noon could be rounder, thus requiring less shell to main-
tain shell quality; however, it was found that even though
eggs laid during the aÍiernoon were rounder than morn-
ing eggs, the difference was not large enough to explain
the variation in shell quality. Simultaneously, R o I a n d
(1978c) showed that the greatest percentage of the mis-
shapen eggs were laid during the morning hours from
06:00 to 10:00 hr and the incidence of misshapen eggs
was very low and constant after 10:00 hr. Also, most of
the body-checked eggs were laid between 06:00 and
08:00 hr with few being laid after 08:00 hr.

With respect to the effect of oviposition time on egg
shape index, eggs laid in the afternoon have a higher
shape index (rounder) and are smaller than eggs laid in
the morning (Washburn, Potts, 1915; Roland,
1978b). This result has been confirmed by Ebeid et

a1., (2003) and it is noted that egg shape index was sig-
nificantly (P < 0.05) higher in eggs laid in the morning
at 06:00 hr (77.21Vo) and at 10:00 hr (11.32Vo) and it
decreased at 14:00 hr (16.667o). Conversely, Ayor-
inde and Olagbuyiro (1991) demonstrated that egg

shape index was not signiÍicantly affected by different times
of lay. Halaj and Packa (1977) elucidated that the

highest occurrence of non-standard eggs (double-yolks,
small' pointed, sphericď, elongated and ring-like) was in
the most intensive period of eggJaying (9:00 to 11:00 hr).

Halaj (1914) revealed that the eggs laid in the
morning have a slightly higher yolk percentage than the

eggs laid in the afternoon. However, Yannakopou-
I o s et a1., (1994) proved that time of oviposition had no
significant effect on yolk weight. However, time of
oviposition had a significant effect on albumen weight
when egg weight remind constant. Afternoon eggs have
significantly (P < 0.05) more albumen than morning
eggs. This could be due to the fact that afternoon egg
absorbs more albumen during formation, which in turn
does not contribute to an increase of its weight. Likewise,
Pavlovski et al. (2000b) concluded that eggs laid in
the afternoon showed lower value of Haugh Units. Con-
trarily, E b e i d et a1., (2003) reported that Haugh Units
were higher in eggs laid in the afternoon at 14:00 hr
(16.81) and it is significantly (P < 0.01) decreased at

l0:00 hr (14.23) and at 06:00 hr (73.88).
In Japanese quail, Altan and Ouz (1995, 1991)

reported that egg weight did not change with oviposition
time. This result agrees with that of H a r m s et al.
(1983) who proved that egg weight in Japanese quail did
not differ with the oviposition time. Erensayin and
C a m c i (2002) investigated the effects of oviposition
time on egg weight, shape index, shell thickness, albu-
men index, yolk index and Haugh Units in Japanese quail
and they concluded that time of oviposition had no sig-
nificant effect on egg quality characteristics.
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Based on the previous observations, in laying hens,
eggs laid in the afternoon weigh less than eggs laid in
the morning but shell characteristics were higher in eggs
laid in the afternoon. But in Japanese quail, time of
oviposition has no influence on egg weight and egg qual-
ity traits.

REFERENCES

AKSOY, T. - YILMAZ, M. - TUNA, Y. T.: The effect of
oviposition time on egg quality and the possibility of es-

timating egg shell weight using a formula in commercial
layers. Turkish J. Vet. Anim. Sci., 25,2001:811-816.

ALTAN, Ó. _ oouz,I.: Effects of oviposition time and age

on some egg characters of Japanese quails (Coturnir co-
turnix japonica). Tiirk Vet. Hayvancilik Dergisi, 19, 1995:
405-408.

ALTAN, Ó. _ oouz, I.: Effect of oviposition time on some
egg characteristics in lines of Japanese quatl (Coturnix
coturnix .jnponlca), unselected and selected for four-week
body weight. Arch. GeflÍigelkde' ó'1' 1997 218_220.

ARAD, Z. _ EYLATH, U. _ GINSBURG, M. _ EYAL-GI-
LADI, H.: Changes in the uterine fluid composition and

acid-base status shell formation in the chicken. Am. J.

Physiol., 257 (Regulatory, Integrative and Comparative
Physiology 26), 1989: R732*P.73'7.

ARAFA, A. S. _ HARMS, R. H. . CHOI, J. H. _ MILES,
R. D. - CHRISTMAS, R. B.: Some characteristics of eggs
from different strains of hens as affected by time of ovipo-
sition. Poultry Sci., 58, 1979: 1009 (Abstr.).

ARAFA, A. S. _ HARMS, R. H. _ MILES, R. D. _ CHRIST-
MAS, R. B. - CHOI, J. H.: Quality characteristics of eggs

from different strains of hens as related to time of ovipo-
sition. Poultry Sci.' ó'1' 1982: 842-847.

AYORINDE, K., - OLAGBUYIRO, B.: The influence of
clutch size and oviposition time on egg weight and egg
index in Hubbard layers. Bulletin of Animal Health and
Production in AÍiica' 39' |99I: 25l_253.

BALOG, J. M., * HESTER, P. Y.: Effect of dietary acetyl-
salicylic acid on eggsheli qua1ity. Poultry Scí.' 70,1991:
624-630.

BALOG, J. M * McDANIEL, C. D. - FREED, M. - ELKIN,
R. G. - WELLENREITER, R. H. - HESTER, P. Y.: Re-
sponse of layer breeders to dietary acetylsalicylic actd.2.
Effects on circulating levels of prostaglandin Fro. Poultry
Sci., 72, 1993: 1093-1099.

BELYAVIN, C. G. _ BOORMAN, K. N. _ VOLYNCHOOK.
J.: Egg quality in individual birds. In: WELLS, R. G. -
BELYAVIN, C. G. (eds): Egg quality - Current Problems
and Recent Advances. Poultry Science Symp. Number
Twenty. Butterworth, 1987: 105-121.

BHATTI, B. M.: Distribution of oviposition time in continu-
ous darkness or continuous illumination. Brit. Poultry
Sci., 28, 198'7 : 295-306.

CELEBI, F. _ GÚVEN, B.: Plasma concentlations of 13'14-
dihydro-15-keto PGF2. and progesterone during the
oviposition cycle of the domestic goose. Poultry Sci., 80,

2OOI: 225*22'7.

SCIENTIA AGRICULTURAE BOHEMICA , 35, 2004 (1): 3240



-f,-

CHOI, J. H. _ MILES, R. D. _ ARAFA, A. S. _ HARMS,
R. H.: The influence of oviposition time on egg weight,

shell quality and blood phosphorus. Poultry Sci'' ó0'

I98I:824-828.
CIPERA, J. D.: Effect of oviposition time and storage con-

ditions on the specific gravities of eggs. Poultry Sci.' 5ó'

19'76 LI32-1134.
CROSSLEY, J. C.: Prevention of epinephrine and stress-in-

duced egg laying delay by feeding propranolol to the lay-

ing hen. Poultry Sci., 62, 1983: 375-3'78.

DOI, O. _ TAKAI, T. - NAKAMURA, T. _ TANABE, T.:

Changes in the pituitary and plasma LH, plasma and fol-

licular progesterone and estradiol and plasma testosterone

and estrone concentrations during the ovulatory cycle of
the quail (.Coturnix coturnix japonica). General Compar.

Endocrinol., I 1, 1980: 156-163.
EBEID, T.: Studies on the ultrastructure of chicken egg-shell

and role of prostaglandin in determining its quality.

[M.Sc. Thesis.] Kafr El-Sheikh Faculty of Agriculture,

Tanta University, Egypt, 1999: 58-63.
EBEID' T. - TÚMovÁ, B. _ GARDIANoVÁ, I.: Time of

oviposition and egg quality. In: Proc. Conf. Presence and

Future of Poultry Production, Prague, Czech Republic,

15-16. 5. 2003: 107-109.
ERENSAYIN, C. - CAMCI, O.: Effects of the oviposition

time on egg quality in quails. Arch. Gefliigelkde, óó,

2002:283-284.
ETCHES, R. J.: The ovulatory cycle of the hen. CRC Critical

Reviews of Poultry Biology, 2, I99O: 293-318.
ETCHES, R. J.: Egg formation. In: ETCHES, R. J. (ed.):

Reproduction in Poultry. CAB International, Oxon, UK,
1996:167-207.

ETCHES, R. J. - SCHOCH, J. P.: A mathematical represen-

tation of the ovulatory cycle of the hen. Brit. Poultry Sci.,

25. 1984: 65-'16.

ETCHES, R. J. _ PETITTE, J. N. _ ANDERSON.LANG.
MUIR, C. E.: Interrelationships between the hypothala-

mus, pituitary gland, ovary, adrenal gland and the open

period for LH release in the hen (Gallus domesticus). J.

Exp. Zoo1., 232, 1984: 501-51 1.

ETCHES, R. J. - KELLY, J. D. _ ANDERSON-LANG-
MUIR, C. E. - OLSON, D. M.: Prostaglandin production

by the largest preovulatory follicles in the domestic hen

(Gallus domesticus). Biol. Reprod., 43, 1990: 3'78-384.

GILBERT, A. B.: Transport of the egg through oviduct and

oviposition. In: BELL, D. J. - FREEMAN, B. M. (eds):

Physiology and Biochemistry of the Domestic Fowl.
Vol. 3. London, Academic Press, 1971: 1345-1352.

HALAJ, M.: Štúdium dynamiky znášky a vlastností vajec

v priebehu dňa (The study of dynamics of egg laying and

properties during the day). Acta Zootechn., 28, 1914:

164-1'7 r.

HALAJ' M.: Vplyv dÍžky tvorby vajec na ich niektoré vlast-

nosti (The effect of length of egg production on some their

properties). Acta Zootechn., 38, 1982: 196-203.

HALAJ, M. _ PACKA, L.: Štúdium dynamiky znášky
a vlastností vajec počas dňa v priebehu znáškového cyklu.

III. Frekvencia výskytu vajec neštandardného tvaru

a velkosti (The study of dynamics of egg laying during

SCIENTIA AGRICULTURAE BOHEMICA, J5, 2004 (1):3240

the day in the time of laying cycle. III. The frequency of
occurrence of eggs of non-standard shape and size).

PoLnohospodárstvo, 2_], 19'7'7 : 535_545.

HALAJ, M - sZoBY, L.: Štúdium dynamiky znášky a vlast-

ností vajec počas dňa v priebehu znáškového cyklu. I.

Frekvencia znášky, hmotnosti vajec a vlastností škrupiny
(The study oť dynamics of egg laying during the day in

the time of laying cycle. I. The frequency of egg laying,

weight and properties of shell)' Pol'nohospodárstvo' 2J,

1971: 18'7-195.

HAMMOND. R. W. _ OLSON, D. M. _ FRENKEL, R. B. _

BIELLIER, H. V. - HERTELENDY, F.: Prostaglandins

and steroid hormones in plasma and ovarian follicles dur-

ing the ovulation cycle of the domestic hen (Gallus do'
mesticus). General Compar. Endocrinol., 42, 1980: 195-
202.

HARGROVE, T. L - OTTINGER, M. A.: Induced oviposi-

tion of precalcified eggs following prostaglandin adminis-

tration. Poultry Scr., 7 l, 1992: 548-552.
HARMS, R. H.: Specific gravity of eggs and eggshell weight

from commercial layers and broiler breeders in relation to

time of oviposition. Poultry Science, 70, 1991: 1099-
1 104.

HARMS, R. H. _ JUNQUIERA, D. M. _ WLSON, H. R.:

Specific gravity of turkey and bobwhite quail eggs as in-

fluenced by time of oviposition. Poultry Science, ó2,

1983: 1325-1326.
HERTELENDY, F.: Effects of prostaglandins, cyclic AMP,

seminal plasma, indomethacin, and other factors on ovipo-

sition in the Japanese qlail (Corturníx coturnix japonica).

J. Reprod. Fertll, 10, 19"74: 8'7-93.
HERTELENDY, F. - BIELLIER, H. V.: Evidence for

a physiological role of prostaglandins in oviposition by

the hen. J. Reprod. Fertil., 5J, 19'78a:'71-74.

HERTELENDY, F. _ BIELLIER' H. V.: PÍostaglandin levels

in avian blood and reproductive organs. Biol. Reprod., 1ó,

1978b: 486-494.
HERTELENDY, F. - BIELLIER, H. V. - TODD, H.: Effects

of the egg cycle and route of administration and pro-

staglandin induced oviposition of hens and Japanese quail.

J. Reprod. Ferttl., 44, I9'75: 519-582.
HESTER, P. Y. _ NEWLON, N. F. _ KLINGENSMITH, P.

M.: Plasma, follicular, and uterine levels of prostaglandins

in chickens producing soft-shelled and shell-less eggs.

Poultry Sci., 70, 1991: 1585-1593.
HUGHES, B. O. - BLACK, A. J.: The influence of handling

on egg production, egg shell quality and avoidance behav-

iour of hens. Brit. Poultry Sci., 17, 1976: 135-144.
HAUGHES, B. O. _ GILBERT, A. B. _ BROWN, M. F.:

Categorization and causes of abnormal egg shells: Íela-

tionship with stress. Brit. Poultry Sci., 27, 1986: 325-33'7.

KOJISATO, N * SHIMADA, K.: Prostaglandin levels in pe-

ripheral and follicular plasma, the isolated theca and

granulosa layers of pre-and postovulatory follicles, and

the myometrium and mucose of the shell gland (uterus)

during a midsequence-oviposition of the hen (Gallus do-

mesticus). Biol. Reprod., 36, 198'7: 89-96.
LEDVINKA. Z. _ SKŘIVAN. M' _ TÚMoVÁ, E._

DLOUHÁ, G.: The effect the age of hens and oviposition

37



time on quality of eggs Íbr hatching. In: Proc. Conf. Sus-
tainable Development of Crop and Animal Production -
Way of Development of Czech Countryside, Prague,
Czech Republic,25.-26. 9. 2002. 110 pp.

LEE, K. D. - CHOI, J. H.: Intenelationships among time of
oviposition, egg weight, shell weight, and rate of produc-

tion of laying hens. Poultry Sci.,64, 1985:2256-2258.
LEWIS, P. D. - PERRY, G. C. - MORRIS, T. R.: Effect of

photoperiod on the mean oviposition time of two breeds
of laying hen. Brit. Poultry Sci.' Jó' 1995: 33_3'7.

LEWIS, P. D. _ PERRY, G. C. _ MORRIS, T. R. _ ENG.
LISH, J.: Supplementary dim light differentially inÍlu-
ences sexual maturity, oviposition time and melatonin
rhythms in pullets. Poultry Sci., 80, 2001: 1723-1'728.

LIU, H. K. _ NESTOR, K. E. _ LONG, D. W. _ BACON,
W. L.: Frequency of luteinizing hormone surges and egg
production rate in Turkey hens. Biol. Reprod., 64,2001:
1'7 69-177 5.

MANLEY, J. M. _ MILES, R. D. _ HARMS, R. H. _

MATHER, F. B.: Cyclic changes in plasma phosphorus of
laying turkeys. Poultry Sci.' ó1' 1982: 1218_1220.

MASHALY, M. M. _ BIRRENKOTT, G. P. _ EL.BE-
GEARMI, M. M. - WENTWORTH, B. C.: Plasma LH
and progesterone concentration in the turkey hen during
the ovulatory cycle' Poultry Sci.' 55' Í976: 1226-1234.

McDANIEL, C. D. - BALOG, J. M. - FREED, M. - ELKIN,
R. G. - WELLENREITER, R. H. - HESTER, P. Y.: Re-
sponse of layer breeders to dietary acetylsalicylic acid. 1.

Effects on hen performance and eggshell quality. Poultry
Sci., 72, 1993: 1084-1092.

MILES, R. D. _ JUNQUEIRA, O. M. - HARMS, R. H.:

Plasma phosphorus at 0, 6, and 21 hours postoviposition
in hens laying in the morning or afternoon. Poultry Sci.,
ó3' 1984:354_359.

MILLER, E. R. - HARMS, R. H. - WILSON, H. R.: Cyclic
changes in serum phosphorus of laying hens. Poultry Sci.,
5ó' 197'7a:586_589.

MILLER, E. R. - WLSON, H. R. - HARMS, R. H.: Serum

calcium and phosphorus levels in hens relative to time of
oviposition. Poultry Sci.' 5ó' 1977b: 1501_1503.

MILLS, A. D. _ NYS, Y. _ GAUTRON, J. _ ZAWADSKI,
J.: Whitening of brown-shelled eggs: individual variation
and relationships with age, fearfulness, oviposition inter-
val and stress. Brit. Poultry Sci., J2, 1991: 117-129.

MONGIN, P. - SAUVEUR, B.: Plasma inorganic phospho-

1'us concentÍation during egg-shell formation. Brit. Poultry
Sci., 20, 1979: 401-412.

NOUWEN, E. J. _ DECUYPERE, E. _ KUHN, E. R. _
MICHELS, H. - HALL, T. - CHANDWICK, A.: Effects
of dehydration, haemorrage and oviposition on serum con-
centrations of vasotocin, mesotocin and prolactin in the

chicken. J. Endocrinol., 102, 1984: 345*351.
NOVO, R. P. - GAMA, L. T. - SOARES, M. C.: Effects of

oviposition time, hen age and extra dietary calcium on egg

characteristics and hatchability. J. AppI. Poultry Res., ó,

199'7:335-343.
NYS, Y. _ ZAWADSKI, J. _ GAUTRON, J. _ MILLS, A.

D.: Whitening of brown-shelled eggs: mineral composi-

38

tion of uterine fluid and rate of protoporphyrin deposition.
Poultry Sci., 70, 1991: 1236-1245.

NYS, Y. _ N'GUYEN, T. M. _ WILIAMS, J. _ ETCHES,
R. J.: Blood levels of ionized calcium, inorganic phospho-
rus, 1,25-dihydroxycholecalciferol and gonadal hormones
in hens laying hard-shelled or shell-less eggs. J. Endocri-
nol., I I l, 1986: 151-i57.

OGAWA, H. - KUWAYAMA, T. - TANAKA, K.: The tim-
ing of ovulation after oviposition and the time spent by
ovum in each portion of oviduct in the Guinea Fowl. Jpn.
Poultry sci., .lJ, 1996: 118-122.

OGAWA, H. _ UEHARA, M. _ UCHIHASHI, H. _ KU.
WAYAMA, T. - TANAKA, K.: Changes in plasma cal-
cium, phosphorus and magnesium concentration during an

oviposition cycle in guinea fowl and chicken. Jpn. Poultry
Sci., 3ó, l999: 181_189.

OGUIKE, M. A.: Influence of oviposition time on some func-
tional properties of eggshell of the domestic fowl kept in
warm humid tropics. Niger. J. Anim. Prod., 22,1995: l-4.

OLSON, D. M. _ BIELLIER, H. V. _ HERTELENDY, F.:

Shell gland responsiveness to prostaglandins Fro and E1

and to arginine vasotocin during the laying cycle of the

domestic hen (.Callus domesticus). General Compar. En-
docrinol., 3ó, 1978:559_ 565.

OLSON, D. M. - SHIMADA, K. - ETCHES, R. J.: Pro-
staglandin concentťations in peripheral plasma and ovar-
ian and uterine plasma and tissue in relation to oviposition
in hens. Biol. Reprod., J5, 1986: |140*1146.

PANHÉLEUX, M. _ KÁLIN, o. _ GAUTRoN' J. _ NYS,
Y.: Features of eggshell formation in guinea fowl: kinetics
of shell deposition, uterine protein secretion and uterine
histology. Brit. Poultry Sci., 10, 1999: 632-643.

PATTERSON, P. H.: The relationship of oviposition time
and egg characteristics to the daily light: dark cycle.
J. Appl. Poultry Res., ó, 1997: 381_390.

PAVLOVSKI, Z. _ VITOROVIC, D. _ SKRBIC, Z. _ VRA-
CAR, S.: Influence of limestone particle size in diets for
hens and oviposition time on eggshell quality. Acta Vet.-
Beograd, 50, 2000a: 37-42.

PAVLOVSKI,Z. _HOPIC, S. _ MASIC, B. _ LUKIC, M.:
Effect of oviposition time and age of hens on some char-
acteristics of egg quality. Biotechnol. Anim. Husbandry,
16,2000b: 55-62.

POTTS, P. L. - WASHBURN, K. W.: Shell evaluation of
white and brown egg starains by deformation, breaking
strength, shell thickness and specific gravity. 1. Relation-
ship to egg characteristics. Poultry Sci., 5-?, 1974 1123-
1128.

PROUDMAN, J. A. _ SCANES, C. G. _ OPEL, H. _ OT-
TINGER, M. A.: Two avian luteinizing hormone radioim-
munoassay procedures compared by measurement of
changes during the ovulatory cycle of turkey and broiler
hens. Poultry Sci.' ó3' 1984: 1269_1275'

REECE, W. O.: Female Reproduction. In: Physiology of Do-
mestic Animals. 2nd ed. Williams and Wilkins, USA,
1991:369-409.

REYNARD, M. - SAVORY, J.: Oviposition delays induced
by social stress are reversed by treatment with B-adrener-

SCIENTIA AGRICULTURAE BOHEMICA, 3 5, 2004 (l): 32-40



4--

gic blocking agent propťanolol. Poultry Sci., 76, 1997:

1315-1317.

REYNARD, M. SAVORY, J.: Stress-induced oviposition
delays in laying hens: duration and consequences Íbr egg-

shell qr.rality. Brit. Poultry Sci., 40, 1999: 585-591.
ROLAND, D. A.: Relation of interval between eggs and tin.re

ofoviposition to egg shell quality. Poultry Sci.,57, 1978a:

I 184 (Abstr.).

ROLAND' D. A.: The relationship oť time of oviposition to

egg shape and egg shell quality. Poultry Sci., 57, 1978b:

1123 1727.

ROLAND' D. A.: The incidence oť body-checked and mis-
shapen eggs in relation to the number oť hens pel cage

ancl time oi oviposition. Poultry Sci., 57, 1978c: 1705-
1709.

ROLAND. D. A.: Relation of interval between eggs and time

of oviposition to egg shell quality. Poultry Sci., ó0' 198 1:

I 066- I 070.

ROLAND' D. A., _ HARMS' R. H.: SpeciÍic gravity of eggs

in relation to egg weight and time of oviposition. Poultry
Sci., 5J, l9'74: 1494 1498.

ROLAND, D. A. - SLOAN. D. R. - HARMS, R. H.: Cal-
cium metaboiism in the laying hen. 6. Shell quality in

relation to time of oviposition. Poultry Sci., 52, 1973a:

506-5 10.

ROLAND. D. A. - SLOAN, D. R. - HARMS, R. H.: Cal-
cium metabolism in the laying hen. '1. The calcium status

of the hen at night. Poultry Sci., 52, 1973b: 351-354.
RZASA, J. - EWY, Z.: Effect of vasotocin and oxytocin on

oviposition in the hen. J. Reprod. Fertil.,21, 1910: 549-
550.

SAITO, N. - KOIKE, T.: Alterations in uterine contractility
during the oviposition cycle in domestic hens. Blit. Poul-
try Sci., 33, 1992: 671.-676.

SAITO, N. - SATO, K. - SHIMADA, K.: Prostaglandin
levels in peripheral and follicular plasma, the isolated
theca and granulose layers of pre-and postovulatory folli-
cles, and the n-ryometrium and mucosa of the shell gland

(uterus) during a midsequence-oviposition of the hen

(.Calltt.v domesticus'). Biol. Reprod., 36, )987: 89-96.
sAsAKI T. SHIMADA' K. _ sAlTo' N.: Changes oť

AVT levels in plasma. neurohypophysis and hypothala-
mus in lelation to oviposition in the laying hen. Com-
parative Biochemistry and Physiology Part (A), I2I,
1998:149-153.

SENIOR, B. E. - CUNNINGHAM, F. J.: Oestradiol and

luteinizing hormone during the ovulatory cycle of the hen.

J. Endocrinol., 60, 191 4: 201-202.
SHIMADA' H. _ MOLNÁR, T.: Regulation of oviposition.

Pregnancy and Parturition. Vol. 1. In: BITTER, E. E.:

Advances in Organ Biology. London, UK, JAI Press Ltd,
1996: 31-59.

SHIMADA' K. sAITo' N.: Control oť oviposition in poul-
try. Crit. Rev. Poultry Biol., 2, 1989: 235-253.

SHIMADA, K. - OLSON, D. M. - ETCHES, R. J.: Follicular
and uterine prostaglandin levels in relation to uterine con-

tlaction and the Ílrst ovulation of a sequence in the hen.

Biol. Reprod., 31, 1984: 16-82..

SCIENTIA AGRICULTURAE BOHEMICA, J5, 2004 (l):3240

SHIMADA, K. - OLSON, D. M. - ETCHES, R. J.: The

efTect of indomethacin on ovarian prostaglandin release in
hens. Biol. Reprod., J5, 1986: 114'7-1153.

SHIMADA, K. _ SAITIO, N. _ ITOGAWA, K. _ KOIKE,
T.: Changes in plasma concentrations of arginine vasoto-

cin after intrauterine injections of prostaglandin F2o and

acetylcholine at various times during the oviposition cycle
oťthe domestic hen. J. Reprod. Fertil., B0, 1987: 143_150.

SHODONO, M. - NAKAMURA, T, _ TANABE, Y. _
WAKABAYASHI. K.: Simultaneous determinations of
oestradiol-17B, progesteÍone and luteinizing hornrone in
the plasn-ra during the ovulatory cycle of the hen. Acta
Endocrinol., 78, 1975 565 573.

SOH, T. - KOGA, O.: Effects of phosphate, prostaglandins,

arachidonic acid and arginine vasotocin on oviposition
and pigment secretion Íiom the shell gland in Japanese
quail. Brit. Poultry Sci.,40, 1999: l3l-134.

SYKES, A. H.: The effect of adrenaline on oviduct motility
and egg production in the fowl. Poultry Sci., J4, 1955:

622-628.
TAKAHASHI. T., KAWASHIMA, M. _ KAMIYOSHI, M.

- TANAKA, K.: Alginine vasotocin binding component

in the uterus (shell gland) of the chicken. Acta Endocri-
nol.., 127, 1992: 119-184.

TAKAHASH], T. _ KAWASHIMA, M. _ KAMIYOSHI, M.

- TANAKA, K.: Arginine vasotocin receptor-binding in
the hen uterus (shell gland) before and after oviposition.
Eur. J. Endocrinol.. ,1.10. 1994: 366-312.

TAKAHASHI, T. _ KAWASHIMA, M. YASUOKA, T.

KUWAYAMA, T. - TANAKA, K.: Prostaglandin F con-

centÍation in serum of hens and cocks. Poultry Sci., 78.

1999:906-908.
TANAKA, K. _ GOTO, K. _ YOSHIOKA, T. TERAO, T.

KOGA, O.: Changes in the plasma concentration of
immunoreactive arginine vasotocin during oviposition in
the domestic fowl. Brit. Poultry Sci., 25, 1984: 589-595.

TSUTSUI, L. K. - MUNEOKA, Y. _ MINKATA, H, _ NO-
MOTO, K.: An oviposition-inducing peptide: Isolation,

localization, and function of avian galanin in the quail
oviduct. J. Endocrinol., I-J7, 1996: 1618 1626.

VERMA. O. P. - PRASAD. B. K. - SLAUGHTER. J.: Avian
ovidr.rct motility induced by prostaglandin 81. Pro-
staglandins, 12, 1916: 2f7-227.

WADDELL A. L. _ BOARD. R. G. _ SCOTT. V. D. _
TULLETT, S. G.: Role of magnesium in egg shell forma-

tion in the domestic hen. Brit. Por-rltry Sci., -12, 1991:

853-864.
WAKABYASHI, S., - KIKUCHI, M. - ISHII, S.: Hormonal

induction of ovulation and oviposition in Japanese quail

kept under a short-day regimen. Poultry and Avian Biol.
Rev.,7,1996:183-192.

WASHBIIRN. K. W. - POTTS. P. L.: Effect of strain and

age on the relationship of oviposition time to shell
stlength. Brit. Poultry Sci.' 1ó' l97_5: 599_606.

WATT, J. M. - SOLOMON, S. E.: Effect of stress on egg-

sl.rell formation. Brit. Poultry Sci.,29, 1988: 886 (Abstr.).

WECHSUNG' E. * HOUVENAGHEL' A.: Inťluence of pro-

staglandin E2 on myometrial activity of the uterus and

39



vagina in domestic hen. Poultry Sci., 64, 1985: 1798-
1 800.

WILSON, S. C. _ CUNNINGHAM, F. J. _ MORRIS, T. R.:
Diurnal changes in the plasma concentÍations of cortico-
sterone, luteinizing hormone and progesterone during sex-
ual developments and the ovulatory cycle of Khaki Camp-
bell ducks. J. Endocrinol., 93, 1982: 26'7-27'1.

WOLFORD, J. H. _ RINGER, R. K. _ COLEMAN. T. H.:
Ovulation and formation in the Beltsville Small White
turkey. Poultry Sci.,43, 1964: 187-189.

XU LAIREN - YANG NING: Statistical analysis of ovipo-
sition time and interval of dwarf brown-egg layers. Chi-
nese J. Anim. Sci.. J5. 1999: 6-9.

YANNAKOPOULOS, A. L. _ TSERVENI-GOUSI. A. S. .
NIKOKYRIS, P.: Egg composition as influenced by time
of oviposition, egg weight, and age of hens. Arch. Ge-
fliigelkde, 58, 1994: 206-213.

Received for publication on October 21,2003
Accepted for publication on December 16, 2003

EBEID, T' - TŮMOVÁ, n. (Česká zemědělská univerzita, Agronomická fakulta, katedra chovu prasat a drubeŽe,
Praha, Česká republika):
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Vypuzení vejce Z pohlavního ústrojí slepic vyŽaduje koordinaci svalové aktivity a činnosti ž],áz s vnltřní sekrecí.
Kontrakce svalů dělohy u ptáků je výsledkem vlivu arginin vazotocinu a prostaglandinu F2o na intramuskulární
koncentraci Ca2*. Během posledních dvou hodin tvorby skořápky dochází ke zvýšení koncentrace fosforu a hořčíku
ve žlázách produkujících hmotu skořápky, což může ovlivnit dobu snesení vejce. Doba snesení vejce je významně
ovlivněna řadou faktoru, jako jsou délka světla, ovulace, sekrece LH a pohlavních steroidních hormonů a stres.
U ptáků je ovulace a ovipozice řízena sekrecí LH a pohlavními hormony. Doba ovulace a snesení vejce rovněŽ
Souvisí se světelným reŽimem, protože uvolnění LH je vázáno na cirkadiální rytmus. Stres u slepic způsobuje
posunutí doby snesení vejce a adrenalin vyvoláVá ďěLožní kontrakce. Dobou snesení vejce je rovněŽ ovlivněna
hmotnost vejce a ukazatele kvality skořápky. Vejce snesen á ráno bývají těžší neŽ vejce snesen á později během dne,
ale kvalita skořápky vajec Snesených ráno není takovájako u vajec snesených odpoledne' Naproti tomu ujaponských
křepelek nejsou dobou snesení vejce hmotnost ani kvalita vajec ovlivněny.

ovipozice; prostaglandiny; arginin vazotocin; LH; světelné režimy; stres; hmotnost vajec; kvalita skořápky
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