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Influence of meteorological events on obstetrical data in cattle and
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In an interdisciplinary scientific cooperation involving human and veterinarian obstetricians
and meteorologists, an attempt was made to correlate the obstetrical data of cows and pigs
with meteorologically defined weather events. During the observation period of 10 years
the parturitions of cattle (n=645) showed no significant statistical connection to the
weather on day of delivery, the day before parturition or the day after. The only significant
result in cattle was a shortening of the gestation period by 4.9 days in a group of cows that
went into labour on, or after, the sixth day of a constant weather situation. Significant
variations in the duration of gestation in swine (n = 786) were related to the weather on the
day of delivery; central high-gradient anticyclonic spring, summer and autumn weather was
linked to an extension of the pregnancy by nearly 1 day, while cyclonic central low-gradient
weather during autumn was related to a shortening of pregnancy by approximately 1 day.
The weather on the day before parturition was also correlated with the duration of gestation
in swine. In this respect, low-gradient cyclonic autumn weather coincided with gestation
periods that were reduced by 0.95 days, while central anticyclonic winter and spring
weather coincided with extensions of gestation of 0.98 and 1.12 days, respectively.
Compared with labour during low-gradient anticyclonic weather, the course of labour in
pigs was significantly protracted by approximately 1.5h during low-gradient cyclonic
weather. Weather fronts on the day before, the day after or on the day of labour had no

influence on the gestation and parturition data collected in either species.

Introduction

Giving birth to their offspring on time is of crucial importance
in domestic animals. Deviations from the expected time of
parturition of only a few days have negative effects on
both the offspring and the mother (immature fetus, retentio
secundinarum) (Grunert, 1983; Arthur et al., 1989).

Schaller ef al. (1985) showed a positive correlation between
the frequency of births in humans and four [anticyclonic (a)
weather in winter, cyclonic (c) weather in spring and summer,
and no definite pressure gradient (G) in summer] out of 24
distinguishable weather conditions on the day of birth (see
Table 1). Furthermore, Schaller et al. (1989) found a relationship
between the EPH-gestosis (oedema, proteinuria and hyper-
tension) and the weather. Anticyclonic, central (K) winter
weather and cyclonic current (C) autumn weather were associ-
ated with more cases of gestosis exhibiting oedema or pro-
teinuria, while cyclonic, central summer weather was found to
coincide with more threatening symptoms of gestosis (pre-
eclampsia and eclampsia). An attempt was therefore made to
determine whether there is a meteorological influence on the
time and course of labour in domestic animals.
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Only domestic animals that demonstrate no seasonal behav-
iour (cattle and swine) were used, so that data would not be
concentrated at specific times of the year.

The hormonal phenomena occurring before parturition are
similar in both cattle and swine (Hoffmann et al, 1977).
Progesterone is very important for maintaining pregnancy, its
major source is the corpus luteum in both species. In cows, the
removal of the ovaries during the last third of pregnancy
usually results in an abortion, although this may be delayed
for up to 75 days (Lindell ef al, 1981). Ovariectomy does,
however, lead to a fall in progesterone indicating that the
ovary is the primary source (Lindell ef 4l., 1981; Wendorf ef al,,
1983). A slight and gradual decrease in the concentration of
progesterone occurs during the last trimester of gestation;
the concentration then falls rapidly about 30-40h before
parturition (Stabenfeld ef al., 1970; Ash ef al., 1973; Robertson
and King, 1974; Watts ef al., 1988; Eissa and El-Belely, 1990).

In the hormonal cascade initiating labour, the corticosteroids
are of major importance. As the fetus matures, glucocorticoids
accumulate: this starts approximately 10-20 days before birth
in cows (Comline ef al., 1974; Hoffmann ef al,, 1977) and even
as early as 40 days before delivery in swine (First and Bosc,
1979). Eissa and El-Belely (1990) suggested that the abrupt
increase in the concentration of corticosteroids on the sixth day
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Table 1. Concise synoptic characterization of the six types of weather situations observed during the four
meteorologically defined seasons

Season Characteristics of weather

aC General characteristics: broken or scattered clouds; no precipitation; lively winds; diminishing vertical
movements; negative vorticity

Spring Friendly; already frequent quite high temperatures for the season; strong warming during the day

Summer  Sunny and very warm or hot; no thunderstorms or heat lightning

Autumn  Sunny and friendly; frequently quite cool in the moming

Winter Mild; temperatures frequently above average

aK General characteristics: scattered clouds; frequently clear weather; no precipitation; light winds;
diminishing movements of air and negative vorticity

Spring In the early mornings frequently still quite frosty, with sun and strong warming later

Summer  Hot; scattered clouds; often clear but hazy

Autumn  Often foggy in the morning; mostly sunny throughout the day and often still quite warm

Winter Cold; frequently constant low stratus

aG General characteristics: frequently little cloud cover; usually no precipitation; light winds; mostly only
weak distinctive diminishing vertical movements as well as negative vorticity

Spring Friendly and quite mild throughout the day; in the morning often still slight frost

Summer  Sunny and hot, sometimes even sticky; low tendency towards thunderstorms

Autumn  In the early morning often foggy; throughout the day friendly and still warm

Winter Mostly constantly foggy or overcast; often constant low stratus

<C General characteristics: rapidly changing; mostly broken clouds; frequent precipitation; lively to stormy
winds; mostly rising vertical movements and positive vorticity

Spring Unstable and cool; often wet, cold and windy

Summer  Unfriendly and very cool; frequently passages of fronts accompanied by formation of thunderstorms

Autumn  Variable; often cool, frequent change of air masses

Winter Unfriendly, in western current situations temperatures often much too high for the season, often
during long periods

cK General characteristics: often overcast or broken clouds; precipitation {sometimes lasting for long
periods); weak movements of air, predominantly rising vertical movements; positive vorticity

Spring Rainy; often too cool for the season

Summer  Often definitely bad weather; temperature considerably below average

Autumn  Unfriendly; wet and cold weather

Winter Often only moderately cold; frequent precipitation in form of rain

G General characteristics: variable or broken clouds; frequent precipitation; light winds; mostly rising
vertical movements and positive vorticity

Spring Unfriendly; rather cool

Summer  High tendency towards thunderstorms; only moderately warm

Autumn  Frequent early morning fog; changing and cool weather throughout the day

Winter Too mild but rather unstable weather for the season

a: anticyclone; c: cyclone; C: current (dynamic) weather situation; G: weather situation of no defined pressure gradients; K: central

weather situation.

before parturition plays a fundamental role in inducing partur-
ition in cows. The glucocorticoids stimulate an increased
secretion of placental oestrogens. The concentration of oestro-
gen rises within the last 3 weeks of gestation in cows
(Robertson, 1974) and within the last week of gestation in
sows (Edqvist ef al, 1973; Robertson and King, 1974). The
uterus reacts to the influence of oestrogen by producing
prostaglandin (Pimentel et al, 1986). The effects of prosta-
glandin on the hormonal cascade are unclear. Its luteolytic
action during the cycle and pregnancy has been proven (Diehl
ef al., 1977), but at term the rise in prostaglandin concentration
follows rather than precedes the fall in progesterone concen-
tration (Randall ef al, 1986; Watts ef al., 1988). Prostaglandin
F,, is also closely connected to the myometrial activity at
parturition (Randall, 1990). Providing the endocrine changes
described above have taken place, the uterus is also able to

react to oxytocin. The ability of the myometrium to respond to
oxytocin at term does not only require a decrease in the
concentration of progesterone in the peripheral blood but
probably also a decrease in the relaxin concentration (Watts
et al, 1988). The function of relaxin is not yet known. Its role
in pregnancy protection on the one hand (Watts ef al.,, 1988)
and its participation in luteolysis and parturition on the other
(Nara ef al., 1982; Musah ef al., 1987; Caldwell ef al., 1990) have
been described.

All of the events described above provide an endocrine
environment necessary for the activation of the myometrium;
the oestrogen:progesterone ratio is probably responsible for
increasing the concentration of oxytocin receptors (Wendorf
ef al., 1983), and oestrogen itself (Fitz, 1981) may cause an
increase in the number of adrenergic receptors. Finally, 24-48 h
before parturition, the uterus reacts to oxytocin stimulation and
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is also responsive to environmental influences via the veg-
etative nervous system (Risse, 1965; Naaktgeboren and
Bontekoe, 1976; Fitz, 1981). The activation of the sympatho-
adrenal system relaxes the longitudinal and vertical unstriped
muscles of the uterus and the vagina so that the birth canal
can form. An increase in the secretion of catecholamines
slows down or interrupts parturition altogether (fight and
flight syndrome); this effect is exploited in the application
of B-sympathomimetic substances to treat pre-term uterine
motility (Arbeiter and Holler, 1980; Zerobin and Kiindig, 1980;
Kiesling ef al, 1987). The uterus also receives some para-
sympathetic fibres from the sacral outflow and there is evidence
that cholinergic fibres have a role in the control of uterine
motility. Riisse (1965), Naaktgeboren and Slijper (1970) and
Naaktgeboren and Bontekoe (1976) suggested that the
parasympathetic—cholinergic system controls contraction and is
responsible for the expulsion of the fetus against the resistance
of the maternal tissue.

In cows and sows the first stage of labour requires on
average 3—4 h, with contractions occurring at intervals of
15 min. The expulsion period usually takes 0.5-4 h in both
species (Clegg, 1959). In cows, the placental stage (from
parturition to the complete discharge of the placenta) is
completed on average within 6 h (Grunert, 1993). In sows, this
period cannot be defined since several placentae can be
discharged between births of the individual piglets.

Materials and Methods

Animals and treatments

This report covers the period between 1 January 1980 and
31 December 1989. Both the cattle and the swine were kept at
the scientific farm of the Veterinary University of Vienna in
Merkenstein-Berndorf. Cows were stabled there in short stand-
ings, and were transferred for calving to long standings within
the same building 14 days before the end of gestation. Sows
were kept in completely airconditioned stables in single pens,
and were transferred to farrowing pens 14 days before the date
calculated for parturition.

Throughout the reviewed period both species were fed
according to their condition. Parturitions were studied in
Austrian Brown cattle (n = 645) and in German Large White
sows (n=786); in both groups the figures were adjusted to
exclude induced parturitions, dystocia and surgical sections. For
both groups the breed was preselected; the 645 calves were
sired by 26 bulls and the 786 litters of piglets by 49 boars. The
average duration of the gestation period in the cattle was 287.1
days and in the swine 114.7 days.

The decisive factor for the correlation between parturition
and weather was the difference between the precalculated and
the actual date of delivery. Known data for the cattle were the
days of insemination, the precalculated date of delivery, the
actual duration of gestation and the duration of the placental
stage (i.e. the period from delivery of the calf to the complete
discharge of the placenta). In this respect, only the 484 cows
with a placental period between 0 and 11 h 59 min (which was
the tolerated duration of the placental stage) were included,
because thereafter treatment with oxytocin and antibiotics

started. Known data for the sows were the dates of insemi-
nation, the precalculated dates of parturition, the actual dur-
ation of gestation, the duration of the expulsion period, and the
numbers of piglets born (alive or stillborn).

These obstetrical parameters were correlated with the daily
weather patterns during the 10 years of study, according to
six weather situations and four seasons (giving a total of
24 possible weather situations). The basis for the distinction
between weather patterns is a classification according to three
general weather situations, central situations (K; with a low or
a high pressure area near the surface), current (dynamic)
situations (C; characteristically with lively winds), and situ-
ations of no defined pressure gradient (G; no winds); each of
these general situations is influenced by two classes of weather
situation, cyclone (c; overcast or very cloudy, often with
precipitation) or anticyclone (a; clear sky or scattered clouds
with no precipitation) (see Table 1). Throughout the surveyed
period, the weather of Vienna and its environs as well as of
Austria and the eastern Alps were classified by the same
person.

Characterization of weather

The characterization of the weather was based mainly on the
‘Daily Weather Chart of the Central Institute for Meteorology
and Geodynamics’ (Taglicher Wetterbericht der Zentralanstalt
fir Meteorologie und Geodynamik) and the daily upper air
measurements of the radiometeorograph Vienna — Hohe Warte.
(international meteorological identification number 11035)
(Adiabatenblatter, Teil A; 1980-1989). The Meso-scale gamma
is climatologically and statistically based on the climate and the
bioclimate of Vienna as studied by Steinhauser et al. (1955,
1957).

Statistical analyses

Owing to the large amount of data, a main frame with sas
software (Statistical Analysing System) was used for purposes
of analysis, which produced a print-out of 96 000 lines. Several
statistical procedures were applied. (1) In the case of a normal
distribution within the respective group (e.g. hour of partur-
ition) the chi-squared test was used (sas; procedure frequency).
(2) The Kruskal-Wallis test and Rank Score test were used to
analyse an abnormal distribution within a group (sas; procedure
NPAR 1 WAY). (3) In the case of a significant result, Duncan’s
multiple-range test was used to specify the individual subgroup
[sas; procedure general linear models (GLM)).

When considering the daily weather conditions and frontal
passages, all statistical approaches were done for the day
before, the day after and the day of parturition. For reasons of
clarity and because of the large amount of data obtained, only
statistically significant results (P < 0.05) and the most interest-
ing results with respect to correlations between the daily
weather and the dates of parturition are given.

Results

Table 1 is a short synoptic characterization of the six general
weather situations according to their seasonal variations in
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Fig. 1. The relative distribution of the weather situations (Table 1)
(a) with and (b) without consideration of the four seasons during the
10 years of observation in this study. a: anticyclone; ¢ cyclone;
C: current (dynamic) weather situation; G: weather situation of no
defined pressure gradients; K: central weather situation.

Meso-scale alpha (Orlansky, 1975; Randerson, 1976). Figure 1
shows the relative distribution of the weather (i.e. the percent-
age of days related to a specific weather condition) during the
10 years of observation.

Parturition in cattle

Correlation of dates of parturition with individual weather
situations. In comparing the dates of parturition during the
three general weather situations, those parturitions that co-
incided with general weather situations of type K were
extended on average by 1.6 days (Fig. 2a), while the timing of
parturitions during general weather situations of types C and G
was shortened by 0.15 days and 0.7 days, respectively. The
probability of error was slightly below 10% (chi-squared test,
P < 0.1; Kruskal-Wallis, P < 0.09; see Fig. 2).

Correlation of the weather situation with the duration of gesta-
tion. Animals were assigned to three groups according to the
timing of gestation: (1) gestation reduced by more than
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Fig. 2. The mean deviation from the precalculated to the actual date
of parturition in cattle when the general weather situations (Table 1)
during parturition were considered. (a) High deviation from the
calculated date of parturition and (b) the absolute distribution of cow
parturitions among the three general weather situations (the negative
area indicates a prolonged gestation). C: current (dynamic) weather
situation; G: weather situation of no defined pressure gradients;
K: central weather situation.

1 day; (2) average gestation reduced or extended by 1 day; and
(3) gestation extended by more than 1 day. Correlations
between these groups and the weather situations were evalu-
ated for the 24 individual or six grouped weather situations
(Table 1), for the three general weather situations C, G and K,
and also for the passage of weather fronts. All these approaches
resulted in no statistically supported correlation being found.
When correlation between gestation and placental stage was
assessed, cattle with gestation periods reduced by > 3.8 days
had longer placental periods. Consequently, a study of two
groups of gestation periods on the one hand [(1) gestations
reduced by 3 days, and (2) all other gestation periods], and the
weather situations on the other hand was made. Cyclonic K
and anticyclonic K weather situations in this model were
significantly less connected to reductions in gestation periods
and more to parturitions in group (2) (i.e. pregnancies that were
reduced by up to 3 days, animals with parturition on time, or
gestation periods longer than average) than the other four
weather situations (P < 0.05). The highest percentage of partur-
itions with durations of gestation according to group (1) (i.e. a
reduction of the gestation period by > 3 days) occurred during
anticyclonic C weather situations, but without statistical sup-
port. Central (K) weather situations {(cyclone and anticyclone
together) were linked significantly less to shortened periods of
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gestation [group (1)] and significantly more to parturitions on
time, as well as to extended periods of gestation [group (2)),
(P < 0.005) than expected.

Passages of fronts during parturition did not affect the
duration of gestation. In cattle the weather situation on the day
before or after parturition had no statistically supported
influence on gestation. The same was also true for the passage
of a front.

The number of parturitions in cattle was independent of the
duration of a particular weather situation; neither preference
for nor aversion to short- or long-term weather situations,
respectively, could be proved. In the case of weather situ-
ations lasting for several days, there was no indication of
preference for or an aversion to a particular day of the
weather period (ie. the number of parturitions expected
on a defined day corresponded to the actual number of
parturitions).

Correlation of the duration of weather situations with the
duration of gestation. Animals were assigned to two groups:
(1) parturitions between the first and the fifth day of a constant
weather situation; and (2) parturitions on or after the sixth day
of a constant weather situation. Parturition in group (1)
deviated from the forecast date of parturition by only 0.1 days,
thus being approximately equivalent to a parturition on time.
This is significantly different (P < 0.001) from a reduction of 4.9
days in the gestation period of animals (n = 49) in group (2).

Parturition in swine

Correlation of dates of parturition with individual weather
situations. The average gestation period of those sows that
farrowed during cyclonic K autumn weather was 0.93 days
shorter than that of the total group. The duration of gestation
of those pigs with parturition during anticyclonic K spring,
summer and winter weather was lengthened by 0.93, 0.96 and
0.98 days, respectively (Fig. 3). These two groups, which
farrowed during cyclonic autumn weather or during anti-
cyclonic K spring, summer or winter weather situations, were
significantly different in the duration of gestation (P < 0.05).

Evaluation of parturitions in swine after having divided
the weather situations into cyclonic and anticyclonic groups
during the four seasons only (i.e. a total of eight groups of
weather situations) led to a statistically supported distinction
between the period of gestation for swine that farrowed in
cyclonic summer weather classes (average period was 0.35 days
less than the precalculated time) and those animals that
farrowed during cyclonic spring weather classes (average
period was 0.34 days more than the precalculated time)
(P< 0.05).

Correlation of the weather situation with the duration of ges-
tation. The sows were divided into two groups: (1) with a
gestation period of > 115 days and (2) with a gestation period
of <114 days. More parturitions occurred during anticyclonic
winter weather after a gestation period of >115 days than
after a gestation period of <114 days. The overall average
gestation period in anticyclonic winter weather was signifi-
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Fig. 3. The mean deviation from the precalculated to the actual date
of parturition in swine when the individual weather situations (Table
1) during parturition were considered. (a) The open columns indicate
a significant deviation from the calculated date of parturition in swine,
while the closed columns indicate no statistical significance. (b) The
absolute distribution of swine parturitions among the individual
weather situations (the negative areas indicate a prolonged gestation).
a: anticyclone; ¢: cyclone; C: current (dynamic) weather situation; G:
weather situation of no defined pressure gradients; K: central weather
situation.

cantly greater (P < 0.05) than the duration of gestation in swine
that farrowed during cyclonic summer or anticyclonic autumn
weather classes.

A further group of animals was added to the two groups
described above, giving the following three groups: (1) with
parturitions as forecast after 114 or 115 days; (2) with a
gestation period of > 115 days; and (3) with a gestation period
of <114 days. Compared with the statistically expected
number, fewer gestation periods < 114 days were recorded in
anticyclonic winter weather classes. In cyclonic spring and
autumn weather classes, fewer parturitions on time (114 or 115
days) were registered, while more gestation periods > 115
days as well as those < 114 days were observed. Cyclonic
summer weather classes coincided with more parturitions after
short gestation periods ( < 114 days) and less parturitions after
long gestation periods (> 115 days). Anticyclonic autumn
weather classes were correlated much less frequently with
extended gestation periods, but more often than expected
with parturitions on time and reduced gestation periods
(P <0.05). As already observed in cattle, frontal passages on
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the day of parturition had no effect on gestation periods in
swine.

The weather situation on the day before farrowing exerted
an influence on the gestation period: cyclonic G autumn
weather coincided with a gestation period reduced by 0.95
days, while anticyclonic winter and spring weather situations
coincided with a gestation period extended by 0.98 and 1.12
days, respectively (P < 0.05). Another form of interference by
weather situations on the day before parturition on the
gestation period was found. Sows that farrowed after anti-
cyclonic winter weather classes and cyclonic spring weather
classes had more extended gestation periods (> 115 days) and
fewer reduced gestation periods (<114 days) than expected
(P<0.05). Cyclonic G spring weather conditions coincided
with an extremely large number of prolonged gestation periods
> 115 days (P<0.05). In cyclonic K autumn weather situ-
ations, however, on the day before farrowing, there was a
trend towards reduced gestation periods (P < 0.05). Frontal
passages had no effect on the duration of gestation. Further-
more, there were no correlations between either weather
situations or frontal passages on the day after parturition and
the duration of gestation in swine.

Correlation of the expulsion period with the weather situations.
The duration of parturition on days with cyclonic G weather
situations (average of 6.95 h) compared with the duration of
parturition on days with anticyclonic G weather situations
(average of 5.41 h) was significantly prolonged (P < 0.01) by
1.49 h (Fig. 4). All other meteorological events had no statis-
tically significant effect on the duration of parturition.

Discussion

Literature on veterinary obstetrics has so far lacked studies on
correlations betweeen obstetrical and meteorological events. In
humans Schaller ef al. (1985, 1989) showed that there is
significant correlation between obstetrical data (e.g. delivery,
membrane rupture and the EPH-gestosis) and meteorological
events. Humans and domestic animals have in common a
genetically determined gestation period. However, although a
normal duration of gestation can be defined, there is no such
thing as ‘normal’ weather. In veterinary obstetrics, as opposed
to human obstetrics, we can take advantage of knowing the
exact date of insemination. It is also favourable that in domestic
animals (in contrast to humans) no psychosocial or socio-
economic factors have to be considered. Therefore, maintaining
the respective species at the model farm of the Veterinary
University of Vienna under standardized conditions led to
normalized results. Since only limited male breeding stock in
the cattle and swine were selected for breeding, genetic
influences on the obstetric parameters were kept to a minimum,
which led to a more homogeneous evaluation of the data.
To correlate obstetrical data with the three general weather
conditions G (no defined pressure gradient) C ({current
weather) and K {central weather) and ignoring the cyclone and
anticyclone influence is critical from the meteorologist’s view-
point. While current weather situations (C) and situations of no
defined pressure gradient (G) have almost equivalent effects in
cyclonic and anticyclonic conditions, there is no common
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Fig. 4. The mean deviation from the average to the duration of the
expulsion periods in swine when the individual weather situations
(Table 1) during parturition were considered. {a) The open columns
indicate a significant difference in the expulsion period of swine during
anticyclonic G and cyclonic G weather situations (the closed columns
indicate no statistical significance). (b} The absolute distribution of
swine parturitions among the individual weather situations. a: anti-
cyclone; ¢: cyclone; C: current (dynamic) weather situation; G: weather
situation of no defined pressure gradients; K: central weather situation.

denominator for cyclonic and anticyclonic central weather
situations (K) from the meteorological point of view. The
physical and atmospherical properties of these two types of
central weather situation are of the most striking contrast
possible. Since the area we surveyed is centred within the
dominant weather events only in central weather situations, the
two classes of cyclonic and anticyclonic central weather, from
the biological point of view, are both probably times of great
influence on the autonomic nervous system.

Marktl and Machalek (1983) reviewed and summarized
different results from medical-meteorological interactions.
They divided the effect of the weather on biological parameters
into five major areas. Four of them, the photoactive (duration
and intensity of light), the thermic (temperature), the air-
chemical (concentration of ammonia and nitrogen) and the
air-electric {concentration of positive or negative ionization of
the air) components were effectively eliminated by maintaining
swine in airconditioned housing. Therefore, our data are most
likely the result of the fifth area, the so-called ‘neurotrope
active complex’. Marktl and Machalek (1983) considered this
to be the reaction of the autonomic nervous system to weather
components such as humidity, air pressure and air movement.
With respect to this model proposed by Marktl and Machalek,
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the less impressive correlations that we have noted here in
cattle could be the result of neutralizing effects of the different
areas mentioned above, since the stabling conditions for this
species would have definitely exposed the animals to all five
components,

The onset of labour is probably caused, or at least accom-
panied by, an increase in the concentration of glucocorticoids
in cattle and swine (Hoffmann ef al., 1979). This event occurs at
variable times (2—-5 weeks) before parturition in individual
animals (Stabenfeld ef al., 1970; Ash et al., 1973; Robertson and
King, 1974), and initiates a cascade of important endocrine
mechanisms relevant for birth (Eissa and El-Belely, 1990). There
have been reports on the relationship between weather situ-
ations and the concentration of corticosteroids (Collins and
Weiner, 1968; Schmidt-Kessen and Hornberger, 1978), but
even though adrenocortical activity was affected, the mode of
action is unknown. Furthermore, because the results presented
here relate only to the short period around birth, it is not
possible to establish a theory on the correlation of weather
with endocrine mechanisms in pregnancy, especially since the
hormonal cascade begins much earlier. However, within 24 h
before birth myometrial activity is not only affected by
hormonal patterns specific for gestation or parturition, but also
by the autonomic nervous system, especially the secretion
of catecholamines by the adrenal medulla (Riisse, 1965;
Naaktgeboren and Bontekoe, 1976; Marktl and Machalek,
1983). The autonomic nervous system is affected by environ-
mental factors and interferes with the myometrial motility to
slow down (sympathetic activation) or promote (para-
sympathetic activation) parturition (Hauser, 1960; Riisse,
1965; Naaktgeboren and Slijper, 1977; Naaktgeboren and
Bontekoe, 1976; Fitz, 1981; Marktl and Machalek, 1983). One
possible explanation of some of the effects of weather on partur-
ition is that environmental factors such as temperature (Collins
and Weiner, 1968; Reinhardt ef al., 1976), air pressure (Schmidt-
Kessen ef al., 1976) or humidity (Schmidt-Kessen and Hornberger,
1978) influence the productive and secretory activity of the
adrenal medulla, and by doing so interfere with parturition.

In the present study it was demonstrated that meteoro-
logical events can influence the gestation period or partur-
ition. In cattle, a reduction of the gestation period by almost
5 days occurs in long-lasting weather conditions. It seems
that cattle make use of a continuous weather situation for
calving. This does not occur in swine. Reductions and
extensions of gestation periods of almost 1 day during the
most different meteorological events could be considered as
an indication of a higher sensitivity towards the weather in
swine than in cattle. Of note in this context is the extension
of the duration of the expulsion period in sows by 1.5h
during cyclonic G weather situations (‘inclement weather’)
compared with that during anticyclonic G weather situations
(‘good weather’). Incidentally, the study also supports the
well-known fact that a reduction in the duration of gestation
in cattle is accompanied by an extended period for the
discharge of placentae (Arbeiter, 1983; Grunert, 1983). In this
respect, weather seems to be unimportant. In agreement with
the results of Schaller et al. (1985, 1989), the data demon-
strate that front passages on the day before, during, and
the day after parturition have no measurable influence on
obstetrical events.
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