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Abstract: This study was conducted in Southern Irag. Were subjected to the study of 15 mares
with one adult stallion, between the ages of 5-20 years, during the period from February to
September 2021. Cases were diagnosed by rectal palpation ,vaginal examination using a vaginal
speculum and teaser. The result show revealed 13.3% of mares its seasonally polyestrous, 33.3%
irregular estrus while its recorded 53.3% polyestrous animals. also The results show decreased in
Follicular phase duration in June 4.71+0.19 day significant (p<0.05), then in May, July and
August 5.91%0.08, 5.23+0.23 and 5.84+0.22 day respectively while its increased follicular phase
duration during April, February, march and September 6.5+0.15, 7.2+0.20, 7.1+£0.17 and 7.25+0.17
day respectively, this results show An inverse relationship between the length of the day and the
temperature with duration of the follicular phase. And The results in table 2 show the Number of
mares in estrus 10,10, 12, 12, 14, 13, 13 and 12 with percentage 66.66, 66.66, 80.00, 80.00, 93.33,
86.66, 86.66 and 80.00, from February to September respectively, The highest number of estrus
cases was recorded in June month, with 14 at a temperature of 42 degrees and a lighting period of
14.10 hours. While the lowest percentage was recorded in the February and march months at a
temperature of 25 and 27 degrees and a lighting period of 10.52 and 11.49 hours respectively.
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Introduction:

Chronobiology is the study of biological timekeeping, often known as the regular physiological
cycles and rhythms. Numerous organisms rely on chronobiological patterns as a survival adaptation.
The capacity of creatures to react to shifting cycles of light and dark enabled them to anticipate
cyclical changes in their environment. Their capacity to anticipate environmental changes and adapt
physiologically afforded them a survival advantage, especially in terms of reproductive success.
Seasonal rhythms in reproduction enable animals to reproduce when the chance of offspring survival
is highest, such as under good weather conditions and when food resources are more readily
available (Murphy, 2019). Numerous periodicities control the timing of reproduction in mares
seasonally polyestrous long-day breeders. Circadian rhythms last for around 24 hours, circaannual
changes last for about 1 year, The breeding season and the non-breeding season are the two main
phases of the mare's circannual reproductive rhythm. Additionally, four distinct periods—the
breeding season proper, the autumnal transition, the winter anestrus, and the vernal transition—can
be used to further categorize these circannual changes (Sharp, 2011). Estrous cycles, which last
roughly 22 days, represent the correct infradian reproductive rhythms (Aurich, 2011). The time when
mares have their normal estrous cycles is known as the breeding season. In the Northern
Hemisphere, a mare's first ovulation typically occurs between April 7 and 9.1 days later, following
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which she will begin her regular estrous cycles (Sharp, 1983). In previous studies, we've learned a lot
about reproduction as such (Zaid, 2017 and 2006; Abd-Alhadi, and Ibrahim, 2022; Al-
Hamedawi,2023 and 2012; Alrubaie, 2022; Hussein,2022), and this research is ongoing. The purpose
of this study is to attempt to provide answers to the following questions: When does estrus appear?
How long does it last? How does temperature and lighting affect estrus? In Iraqi mares.

Materials and methods

This study was conducted Southern Irag. 15 mares and one adult stallion, aged between 5-15
years, were used during the period from February to September 2021. Cases were diagnosed by
rectal palpation, vaginal examination using a vaginal speculum and teaser.

Results and Discussion:

At the time of occurrence, the duration of estrus and the estrous cycle were investigated. The
first indicator is reported in days from the first signs of heat to the most recent coverage. A stallion,
rectal palpation and vaginal speculum were used to detect the mares in heat, The interval from the
end of one estrus to the end of the next is recorded as the duration of the estrous cycle. The
seasonality acpects was determined depending on the time of its occurrence into three categories
(seasonally polyestrous, polyestrous and irregular estrus animals). The present study revealed 13.3%
of mares its seasonally polyestrous, 33.3% irregular estrus while its recorded 53.3% polyestrous
animals, these finding agreement with (Morel, 2015; Popova, 2015), They mentioned the possibility
of estrus occurring in winter and autumn Depending on feeding and keeping conditions, also
(Aurich, 2011) Mention influence of hormonal drugs and other methods to stimulate the onset of the
estrous cycle in a timely manner, and (Nikolov, 2008) The estrous cycle in mares is characterized by
unevenness and uncertainty, both in terms of periodicity and heat duration. One of the reasons for
their lower fertility is because of this.

(Voigt, 2020) reports, in the Northern Hemisphere, spring and late autumn form more irregular
periods of estrus cycle activity, representing transitions between two extremes (transitional phases).
And disagree with our study, also The first ovulation in the spring marks the beginning of the
breeding season (Burkhardt, 2009). This difference resulted from the different regions in which the
research was conducted, as well as the different breeds of horses and the method of green feeding
and breeding. This dis agree with (Jassim et al, 2015) that mention The biggest element that can
adversely affect animal performance is if domestic animals are given natural grass.

The results in table 1show decreased in Follicular phase duration in June 4.71+0.19 day
significant (p<0.05), then in May, July and August 5.91+0.08, 5.23+0.23 and 5.84+0.22 day
respectively while its increased follicular phase duration during April, February, march and
September 6.5+0.15, 7.2+0.20, 7.1+0.17 and 7.25+0.17 day respectively, this results show An
inverse relationship between the length of the day and the temperature with duration of the follicular
phase. this finding coincided with (Al-Timimi and Abdul-Azeez, 2011) The duration of the follicular
phase was longer in January, February, and March than in April, May, and June. Also (  Ginther et
al, 2008), Duration of the follicular phase is approximately 5-7 days, with a seasonal variation of 3-9
days. Estrus is thus extended in autumn (7-10 days) and significantly shortened in late spring and
early summer (4-5 days). While disagree with (Burkhardt, 2009), Estrus cycle activity is more
irregular in the spring and late autumn, representing a transition between two extremes (transitional
phases). The breeding season begins with the first ovulation in the spring. This difference is due to
the different study areas.

While the lutel phase duration show in table 4-1, 14.9+0.27, 14.7+£0.26, 14.33+0.14,
14.25+0.13, 14.14+0.09, 14.07+£0.07, 14+0 and 14+0 from February to September respectively. The
result show significant increased (p<0.05) in February and march when comparative with other
month of the study, This difference is due to the different in number of mares in estrous, The length
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of the lutel phase ranged from 14-16 days, and its length was not affected by the different months
during the study period. The diestrus, or luteal phase, begins at ovulation with the formation of CL,
which is responsible for progesterone synthesis. These results partially agree with the researchers
(Ginther et al, 2008; Crowell-Davis, 2007), regarding the length of the lutel phase, but differ with
them in terms of its length changing with the change of season, as they mentioned estimates a 14-15
day average duration, but can be more durable in mid-summer (16 days) than in spring or autumn
(13 days). And agree with (Aurich, 2011) and (Davies Morel, 2015), The luteal phase lasts 15-16
days, during which the mare exhibits no sexual receptivity to the stallion.

The duration of estrus cycle show in table 4-1, 22.10+0.33, 21.80+0.13, 20.83+0.16,
20.16+0.16, 18.85+0.20, 19.30+0.26, 19.84+0.22 and 21.25+0.17 from February to September
respectively. The result show significant increased (p<0.05) in February when comparative with
other month of the study, This difference is due to the different of length of follicular phase and
different the number of mares in estrous. The results showed that the length of the estrus period was
shortened when the length of the lighting period and the temperature increased. Its agree with
(Bergfelt,2000), The approximate length ranges between 18 and 22 days, based on a 21-day period
on average. also (Klein, 2013), A mare's estrous cycle lasts about 21 days, but it can last anywhere
from 18 to 24 days. Based on behavior or gonadal events.

Estrous cycle which divided to Building up phase of proestrus, Follicles are forming and
producing estrogen. The mare may be in estrus, but she has not yet accepted the stallion. Estrus
refers to sexual receptivity, Elevated estrogen levels in mature follicles just before ovulation.
Metestrus, the end of sexual receptivity. Granulosa cells form the developing corpus luteum and
begin to produce progesterone after ovulation and the last stage Diestrus, Mature CL (corpus luteum)
characterizes this phase with high progesterone levels and low estrogen levels. Follicles may begin to
develop but are unable to ovulate.

Table (1) Estrus appearance time and Duration of estrus from February to September, in

Iraqgi mares
Duration of estrus (days
month - (days)
Follicular phase Luteal phase Estrus cycle
Feb 7.2+0.20 14.9+0.27 22.10+0.33
' a a a
7.1£0.17 14.7+0.26 21.80+0.13
March
a a ab
April 6.5+0.15 14.33+0.14 20.83+0.16
P b b b
5.91+0.08 14.25+0.13 20.16+0.16
May
c b b
4.71+0.19 14.14+0.09 18.85+0.20
June
d b c
5.23+0.23 14.07+0.07 19.30+0.26
July
c b b
5.84+0.22 14+0 19.84+0.22
August
c b bc
Se 7.25+0.17 140 21.25+0.17
P- a b b
p. value 0 0 0
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Effect of temperature and lighting hours on estrus in mares:

The results in table 2 show the Number of mares in estrus 10,10, 12, 12, 14, 13, 13 and 12
with percentage 66.66, 66.66, 80.00, 80.00, 93.33, 86.66, 86.66 and 80.00, from February to
September respectively, The highest number of estrus cases was recorded in June month, with 14 at a
temperature of 42 degrees and a lighting period of 14.10 hours. While the lowest percentage was
recorded in the February and march months at a temperature of 25 and 27 degrees and a lighting
period of 10.52 and 11.49 hours respectively.

The results in table 2 show The cycle of estrus in the mares was always occurring throughout
the study period, but in varying proportions among the mares, The course of estrus in mares is
marked by inequity and uncertainty, both in terms of periodicity and heat duration, This is one of the
reasons for low fertility. Exogenous factors such as age, reproductive state, nutrition, body condition,
and environmental temperature, in addition to photoperiod, have a significant impact on the mare's
seasonal reproductive activity. As a result, in most horse populations, a proportion of mares continue
to cycle all year.

The results are consistent with (Morel, 2015; Popova, 2015), Mares are seasonal polyestrous
animals. Their heat usually occurs in the spring, but it can also occur in the winter and autumn
depending on the conditions of feeding, keeping, and their purpose also (Vilhanova et.al., 2021) that
mention The mean number of days in estrus from 2015 to 2018 was 5.701.22. In July, the shortest
estrus was seen. It lasted an average of 4.67 days and 0.58 hours. The daylength on July 15th was 15
hours 40 minutes, while the monthly average for outside temperature was 21.6 +/- 0.52 °C. March
had the greatest average estrus length (8.33 0.91 days). In these years, the daylength in March
averaged 11 hours 48 minutes, and the average air temperature was 6.90.67 °C. Environmental
aspects and estrus duration have a negative association. Estrus lasted for shorter amounts of time as
ambient temperature increased (r = 0.754, P0.0001), and it lasted for shorter amounts of time as
daylength increased (r = 0.708, P0.0001). . while disagree with (Voigt, 2020), spring and late
autumn in the Northern Hemisphere form more irregular periods of estrus cycle activity, representing
transitions between two extremes (transitional phases). The breeding season begins with the first
ovulation in the spring (Burkhardt, 2009). This difference is the result of different regions and
environmental conditions that surround horses during the research period.

Table (2) No. of mares in estrus from different months, in Iragi mares.

month -Cr)(:‘t;ar:arr]; (I:ls(z;_ugf mares % Temperature® | Light Hours
Feb. 15 10 66.66 25° 10.52
March | 15 10 66.66 27° 11.49

April 15 12 80.00 37° 12.52

May 15 12 80.00 37° 13.45

June 15 14 93.33 42° 14.10

July 15 13 86.66 43° 14

August | 15 13 86.66 45° 13.12

Sep. 15 12 80.00 35¢° 12.15
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